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1.0 k'g/jnf]sg (Review)
sIff 9 sf rf/ hgf ljBfyL{;Fu pgLx¿sf] v]taf/Ldf nufOPsf afnLgfnLx¿sf af/]df 5nkmn 
ubf{ o;k|sf/ hfgsf/L k|fKt eof] M 

-s_ PGhnsf] v]taf/Ldf nufPsf afnL M wfg, ux'F, sf]bf], tf]/L, sfpnL, s]/fp, /fof] 

-v_  ladnfsf] v]taf/Ldf nufPsf afnL M ux'F, kmfk/, tf]/L, uf]ne]F8f, eG6f, v';f{gL, hf}, 
cfn', l;dL  

-u_  k]Dafsf] v]taf/Ldf nufPsf afnL M kmfk/, hf}, cfn', l;dL, ds} 

-3_  /fdljnf;sf] v]taf/Ldf nufPsf afnL M ux'F, tf]/L, wfg, ds}, s]/f, pv', aGbf 

dflysf hfgsf/Lsf cfwf/df tnsf k|Zgx¿df 5nkmn u/L k|fKt lgisif{nfO{ sIffdf k|:t't ug'{xf];\ M
-c_ dflysf k|To]s tYox¿nfO{ hgfpg] ;d"xnfO{ ;"rLs/0f ljlwaf6 n]Vg'xf];\ .

-cf_ PGhnsf] v]taf/Ldf / k]Dafsf] v]taf/Ldf nufOPsf afnLsf ;d"xx¿ s:Tff ;d"xx¿  
xf]nfg\ <

-O_ ladnfsf] v]taf/Ldf nufOPsf afnL / /fdljnf;sf] v]taf/Ldf nufPsf afnLsf 
;d"xx¿ s:tf ;d"xx¿ xf]nfg\ <

-O{_ ladnfsf] v]taf/Ldf / PGhnsf] v]taf/Ldf nufOPsf afnLsf ;d"xx¿ s:tf 
;d"xx¿ xf]nfg\ <

-p_ /fdljnf;sf]  v]taf/Lsf afNfLaf6 lgDgfg';f/ pk;d"xx¿ lgdf{0f ug'{xf];\ / s:tf 
;d"xx¿ eP ;"rLs/0f ljlwaf6 n]Vg'xf];\ .

— cGgafnLsf] ;d"x

— kmnk"mnsf] ;d"x

— t/sf/Lsf] ;d"x

kf7 1 ;d"x (Sets)

1.1  ;d"xsf lj|mofx¿ (Operation of sets)
lj|mofsnfk 1

b'O{{ b'O{{ hgfsf] ;d"xdf k|To]sn] ljleGg /ªsf k"mnx¿ ;ª\sng ug'{xf];\ / hDdf u/]sf k"mnsf 
/ªcg';f/ ;d"xx¿ lgdf{0f ug'{xf];\, h:t} M 

;'lk|ofn] hDdf u/]sf k"mnsf /ªx¿sf] ;d"x (S) = {/ftf], kx]Fnf], lgnf], u'nfkmL }

PlGhnfn] hDdf u/]sf k"mnsf /ªx¿sf] ;d"x (A) = {kx]Fnf], ;]tf], lgnf], KofhL, ;'Gtnf, /ftf]}  
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To;}u/L (A  B  C) = {x : x ∈ A jf x ∈ B jf 
x ∈ C} n]lvG5 . lbOPsf] e]g lrqdf 5fof kfl/Psf] 
efun]  (A  B  C) nfO{ hgfpF5 .

;d"xx¿sf] ;+of]hg ubf{ lbOPsf ;d"xsf ;femf 
;b:ox¿nfO{ gbf]xf]¥ofOsg afFsL ;a} ;b:ox¿nfO{ 
lnP/ ;d"xsf] ¿kdf n]Vg'k5{ .

/ftf]
kx]Fnf] 
lgnf]

u'nfaL]
;]tf]
KofhL
;'Gtnf

U
S A

A B
U

A B
U

C

dflysf ;d"xx¿sf cfwf/df tnsf ;d"xx¿ lgdf{0f ug'{xf];\ M

-s_ ;'lk|of cyjf, PlGhnf jf b'j}n] ;ª\sng u/]sf k"mnsf /ªx¿sf] ;d"x

-v_ ;'lk|of / PlGhnf b'j}n] ;ª\sng u/]sf k"mnsf ;femf /ªx¿sf] ;d"x

-u_ PlGhnfn] dfq ;ª\sng u/]sf k"mnsf /ªx¿sf] ;d"x

-3_ ;'lk|ofn] ;ª\sng u/]sf k"mnsf /ª\x¿ afx]ssf /ªx¿sf] ;d"x .

o;/L lgdf{0f ul/Psf ;d"xx¿ s:tf ;d"xx¿ xf]nfg\ <

 1.1.1  ;d"xx¿sf] ;+of]hg (Union of sets)

dflysf ;d"xx¿df,
;'lk|ofn] hDdf u/]sf k"mnsf /ªx¿sf] ;d"x (S)  

= {/ftf], kx]Fnf], lgnf], u'nfkmL}
PlGhnfn] hDdf u/]sf k"mnsf /ªx¿sf] ;d"x (A) 
= {kx]Fnf], ;]tf], lgnf], KofhL, ;'Gtnf, /ftf]}  
b'a}n] cnu cnu hDdf u/]sf k"mnx¿nfO{ Ps} 7fpFdf 
ld;fpFbf hDdf ePsf k"mnsf /ªx¿sf] ;d"x 

= {/ftf], kx]Fnf], lgnf], u'nfkmL, ;]tf], KofhL, ;'Gtnf} 
o;/L ag]sf] ;d"xnfO{ b'a}n] cnu cnu ;ª\sng u/]sf k"mnsf /ªx¿sf] ;d"xsf] ;+of]hg elgG5 . 

;d"xx¿ A / B ;j{Jofks ;d"x U sf pk;d"x 
x'g\ eg] ;d"xx¿ A / B sf] ;+of]hg nfO{ A  B 
n] hgfOG5 . A  B nfO{ A ;+of]hg B (A union 
B) eg]/ kl9G5 . A  B df ;d"x A df kg]{ jf ;d"x 
B df kg]{ ;b:ox¿ k5{g\ . ;d"x lgdf{0f ljlwcg';f/,  
A  B = {x : x ∈ A jf x ∈ B} n]lvG5 . lbOPsf]  
e]g lrqdf 5fof kfl/Psf] efun] ;d"x (A  B) nfO{ 
hgfpF5 . 
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pbfx/0f 1
olb P = {20 eGbf ;fgf 3 sf ckjTo{x¿} / Q = {20 eGbf ;fgf 2 sf ckjTo{x¿} x'g\ eg] P  Q 
kQf nufO{ e]glrqdf k|:t't ug'{xf];\ . 

;dfwfg 
oxfF, P = {20 eGbf ;fgf 3 sf ckjTo{x¿} 
    = {3, 6, 9, 12, 15, 18} 
 Q  = {20 eGbf ;fgf 2 sf ckjTo{x¿} 
   = {2, 4, 6, 8, 10, 12, 14, 16, 18}

ca, P  Q 
= {3, 6, 9, 12, 15, 18}  {2, 4, 6, 8, 10, 12, 14, 16, 18} 
= {2, 3, 4, 6, 8, 9, 10, 12, 14, 15, 16, 18} 
e]glrqdf 5fof kf/]sf] efun] P  Q nfO{ hgfpF5 .

P  Q

12 6
 18

4  10
16 2
14 8

3 9
 15

U

pbfx/0f 2

olb A = {ux'F, kmfk/, tf]/L, uf]ne]F8f, eG6f, v';f{gL, hf}, cfn', l;dL} /  B = {kmfk/, hf}, cfn', 
l;dL} 5g\ eg], A  B kQf nufO{ e]glrqdf k|:t't ug'{xf];\ . 
;dfwfg
oxfF,  A = {ux'F, kmfk/, tf]/L, uf]ne]F8f, eG6f, v';f{gL, 

hf}, cfn', l;dL}
 B = {kmfk/, hf}, cfn', l;dL}  

ca, A  B 
 = {ux'F, kmfk/, tf]/L, uf]ne]F8f, eG6f, v';f{gL, 

hf}, cfn', l;dL}  {kmfk/, hf}, cfn', 
l;dL}

 = {ux'F, kmfk/, tf]/L, uf]ne]F8f, eG6f, v';f{gL, hf}, 
cfn', l;dL} = A

;Fu}sf] e]glrqdf 5fof kf/]sf] efun] A  B nfO{ hgfpF5 .

v';f{gL

ux'F
eG6f

tf]/L uf]ne]F8f

A
B

kmfk/
hf}
cfn'
l;dL

U
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lj|mofsnfk 2
olb b'O{cf]6f ;d"xx¿ cfk;df cnlUuPsf 5g\ eg] Tof] cj:yfdf ltgLx¿sf] ;+of]hg s] xf]nf < 
cfk;df 5nkmn u/L e]glrq;d]t agfP/ k|:t't ug'{xf];\ .

gf]6M b'O{ ;d"xdWo] Pp6f ;d"x csf]{ ;d"xsf] pk;d"x 5 eg] ltgLx¿sf] ;+of]hg 7'nf] ;d"x 
g} x'G5 . olb b'O{cf]6f ;d"x cfk;df cnlUuPsf 5g\ eg] ltgLx¿sf] ;+of]hg tL ;d"xsf 
;a} ;b:ox¿ ldn]/ ag]sf] ;d"x x'G5 .

pbfx/0f 3

olb P = {10 eGbf ;fgf hf]/ ;ª\Vofx¿} / Q = {10 eGbf ;fgf lahf]/ ;ª\Vofx¿} eP, P  Q 
kQf nufO{ e]glrqdf k|:t't ug'{xf];\ .

;dfwfg

oxfF,  P = {10 eGbf ;fgf hf]/ ;ª\Vofx¿}  
  = {2, 4, 6, 8}  

 Q  = {10 eGbf ;fgf lahf]/ ;ª\Vofx¿}  
  = {1, 3, 5, 7, 9}  

P  Q = {2, 4, 6, 8}   {1, 3, 5, 7, 9} 
   = {1, 2, 3, 4, 5, 6, 7, 8, 9}

 gf]6 M e]glrqdf 5fof kf/]sf] efun] P   Q nfO{ hgfpF5 .

P  Q

1 3
5 7
9

2 4  6
8

U

pbfx/0f 4

olb A = {a, b, c, d, e},  B = {a, e, i, o, u}, C = {d, e, f, g} eP, A  B  C kQf nufO{  
e]glrqdf k|:t't ug'{xf];\ .

;dfwfg

oxfF,  A = {a, b, c, d, e},  B = {a, e, i, o, u}, 
 C = {d, e, f, g}
ca, (A  B  C) 
 = {a, b, c, d, e}  {a, e, i, o, u}  {d, e, f, g}

⸫ (A  B  C) = {a, b, c, d, e, f, g, i, o, u}

;Fu}sf] e]glrqdf 5fof kf/]sf] efun] (A  B  C) nfO{ 
hgfpF5 .

A B
U

C

b
c

a

f g

i
o
u

d
e
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 1.1.2 ;d"xx¿sf] k|ltR5]bg (Intersection of sets) 

sIff 9 sf ljBfyL{dWo] lj1fg dg k/fpg] / ul0ft dg k/fpg] ljBfyL{x¿ lgDgfg';f/ /x]5g\ M

lj1fg dg k/fpg] ljBfyL{x¿sf] ;d"x (S) 
= {/fd, ;Ltf, k]Daf, t]lGhª, 8Lgf, ljgo}
ul0ft dg k/fpg] ljBfyL{x¿sf] ;d"x (M) 
= {xl/, ;Ltf, d~h', 8f]Ndf, 8Lgf, clhdf}
dflysf ;d"xnfO{ e]glrqdf k|:t't ubf{,

;Fu}sf] e]glrqdf, lj1fg / ul0ft b'j} dg k/fpg] ljBfyL{sf] 
;d"x  {;Ltf, 8Lgf} xf] . of] g} lj1fg dg k/fpg] / ul0ft 
dg k/fpg] ljBfyL{sf ;d"xx¿sf] k|ltR5]bg (Intersection of sets) xf] .

pbfx/0f 5

olb P = {20 eGbf ;fgf 3 sf ckjTo{x¿} / Q = {20 eGbf ;fgf 2 sf ckjTo{x¿sf ;d"x} x'g\ eg] 
;d"x P  Q kQf nufO{ e]glrqdf k|:t't ug'{xf];\ .

;dfwfg 

oxfF,  P  = {20eGbf ;fgf 3 sf ckjTo{x¿} 
  = {3, 6, 9, 12, 15, 18}
 Q  = {20eGbf ;fgf 2 sf ckjTo{x¿} 
  = {2, 4, 6, 8, 10, 12, 14, 16, 18}
ca, P  Q 

 = {3, 6, 9, 12, 15, 18}  {2, 4, 6, 8, 10, 12, 14, 16, 18} = {6, 12, 18}
;Fu}sf] e]glrqdf 5fof kf/]sf] efun] P  Q nfO{ hgfpF5 .

10
2
14

4
16
8

P Q

3 9 6

15 18

12

U

l;tf
l8gf

/fd 
k]Daf 
t]lGhª 
ljgo

xl/ 
d~h' 
8f]Ndf 
clhdf

 S M
U

olb A / B b'a} vfnL ;d"xx¿ xf]Ogg\ eg] A / B b'j} 
;d"xsf ;femf ;b:ox¿af6 ag]sf] ;d"xnfO{ ;d"x A / 
B sf] k|ltR5]bg elgG5, o;nfO{ A  B n] hgfOG5 .  
A  B nfO{ A k|ltR5]bg B (A Intersection B) eg]/ kl9G5 . 
;d"x lgdf{0f ljlwcg';f/, A  B = {x : x ∈ A / x ∈ B} n]lvG5 .

o;nfO{ e]glrqsf] k|of]u u/L lgDgfg';f/ b]vfpg ;lsG5 . ;Fu}sf]] e]glrqdf 5fof kf/]sf] 
efun] ;d"x A / B sf] k|ltR5]bgnfO{ hgfpF5 .

To;}u/L (A  B  C) = { x : x ∈A / x ∈  B / x ∈ C}  
n]lvG5 . lbOPsf] e]glrqdf 5fof kfl/Psf] efun]  
(A  B  C) nfO{ hgfpF5 .

BA
U

A B

C

U



6 ul0ft, sIff (

pbfx/0f 6

olb A = {20 eGbf ;fgf 2 sf ckjTo{x¿} / B = {20 eGbf ;fgf 4 sf ckjTo{x¿} x'g\ eg] A  B 
kQf nufO{ e]glrqdf k|:t't ug'{xf];\ . 
;dfwfg 
oxfF,  A  = {20 eGbf ;fgf 2 sf ckjTo{x¿} 
  = {2, 4, 6, 8, 10, 12, 14, 16, 18}
        B  = {20 eGbf ;fgf 4 sf ckjTo{x¿} = {4, 8,  12, 16}
ca, A  B  = {2, 4, 6, 8, 10, 12, 14, 16, 18}  {4, 8,  12, 16} 
  = {4,  8,  12,  16}
e]glrqdf 5fof kf/]sf] efun] A  B nfO{ hgfpF5 . 

b'O{ ;d"xdWo] Pp6f ;d"x csf]{ ;d"xsf] pk;d"x 5 eg] ltgLx¿sf] k|ltR5]bg 
pk;d"x g} x'G5 . 

lj|mofsnfk 3

olb b'O{cf]6f ;d"xx¿ cfk;df cnlUuPsf 5g\ eg] Tof] cj:yfdf ltgLx¿sf] k|ltR5]bg  
s] xf]nf < cfk;df 5nkmn u/L k|:t't ug'{xf];\ .

olb b'O{cf]6f ;d"xx¿ cfk;df cnlUuPsf 5g\ eg] ltgLx¿sf k|ltR5]bg vfnL ;d"x x'G5 .

2

6 A

B
10

4
12

8
16

1418

U

pbfx/0f 7

olb M = {a, e, i, o, u} / N = {p, q, r, s, t} 5g\ eg] M  N kQf nufO{ e]glrqdf b]vfpg'xf];\ . 

;dfwfg
oxfF M  = {a, e, i, o, u}, N = {p, q, r, s, t}
   M  N  = {a, e, i, o, u}  {p, q, r, s, t}
	⸫	M  N  = {   }jf φ

;femf ;b:o gePsfn] e]glrqdf b]vfpFbf s'g} klg ;d"xdf 5fof kfl/Fb}g .

M  N

p     q 
r     s

t

a     e
i     o 

u

U
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 1.1.3 ;d"xx¿sf] km/s (Difference of sets)

lj|mofsnfk 4
lbOPsf] e]glrq cWoog ug'{xf];\ . 6]lnlehg x]g{  
dg k/fpg] ljBfyL{sf] ;d"x (T) = {;Ltf, l5l/ª, sfhL,  
;f]gfd, wd]{Gb|},
klqsf k9\g dg k/fpg] ljBfyL{sf] ;d"x (P) = {clhdf, 
xl/, lbks, ;f]gfd, wd]{Gb|}
6]lnlehg dfq} x]g{ dg k/fpg] ljBfyL{sf] ;d"x / klqsf 
dfq k9\g dg k/fpg] ljBfyL{sf] ;d"x n]Vg'xf];\ . 

oxfF, klqsf dfq k9\g dg k/fpg]n] 6]lnlehg x]g{ dg k/fpFb}gg\ . t;y{ o;nfO{ klqsf k9\g /  
6]lnlehg x]g{ dg k/fpg] ;d"xsf] km/s elgG5 .

To:t}, 6]lnlehg x]g{dfq dg k/fpg]n] klqsf k9\g dg k/fpFb}gg\ . t;y{ o;nfO{ 6]lnlehg  
x]g{ / klqsf k9\g dg k/fpg] ;d"xsf] km/s elgG5 .

;f]gfd 

wd]{Gb|

;Ltf 

l5l/ª 

sfhL

clhdf 

xl/ 

lbks

T P
U

pbfx/0f 8

olb P = {1, 2, 3, 4, 5, 6}, Q = {3, 4, 5, 6, 7, 8} / R = {1, 3, 5, 7, 9} 5 eg]  P   Q    R kQf nufO{  
e]glrqdf b]vfpg'xf];\ .

;dfwfg

oxfF  P = {1, 2, 3, 4, 5, 6}  
 Q = {3, 4, 5, 6, 7, 8} 
 R = {1, 3, 5, 7, 9}
 
ca P  Q  R  

=  {1, 2, 3, 4, 5, 6}  {3, 4, 5, 6, 7, 8}   
{1, 3, 5, 7, 9} 

=  {3, 5}
⸫	 P  Q  R  = {3, 5} 

P Q
U

R

2

7

8

9

4
6

3  5
1

;d"x A / ;d"x B ;j{Jofks ;d"x U sf pk;d"xx¿ x'g\ . ;d"x A df kg]{ t/ ;d"x B df 
gkg]{ ;d"x A sf afFsL ;b:ox¿sf] ;d"xnfO{ A / B sf] km/s (A difference B) elgG5, 
o;nfO{ A – B  n]lvG5 / k9\bf A / B sf] km/s cyjf, A difference B eg]/ kl9G5 . 
o;/L g} ;d"x B df dfq kg]{ ;b:ox¿sf] ;d"xnfO{ B / A sf] km/s cyjf, B difference 
A elgG5 . o;nfO{ B – A n]lvG5 / k9\bf B / A sf] km/s cyjf, B difference A eg]/ 
kl9G5 . ;d"x lgdf{0f ljlw (Set builder method) cg';f/,

A – B = {x : x ∈ A / x ∉ B} / B – A = {x : x ∈ B / x ∉ A} n]lvG5 .
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e]glrqdf A km/s B / B km/s A

gf]6 M (A – B) / (B – A) sf] ;+of]hgnfO{ ;dldtLo km/s (Symmetric diference) 
elgG5 . o;nfO{ A ∆ B n] hgfOG5 . (A ∆ B) nfO{ A / B sf] ;dldtLo km/s (A 
symmetric difference B) eg]/ kl9G5 . A ∆ B = (A – B)  (B – A) n]lvG5 .

-s_ olb ;d"x A / ;d"x B vlK6Psf ;d"x x'g\ eg], 

-v_ olb ;d"x A / ;d"x B cnlUuPsf ;d"x x'g\ eg], 

-u_ olb ;d"x B ;d"x A sf] Pp6f pko'St pk;d"x xf] eg], 

A B
U

(A – B) (B – A)

A B
U

A   B
U(A – B)

A   B
U

(B – A)

B A
U

(A – B)  olb ;d"x A / ;d"x B a/fa/ ;d"x x'g\ eg],
 A – B = B – A = φ
 olb ;d"x A af6 vfnL ;d"xsf] km/s lgsfNg] xf] 
eg],

 A – φ = A
 olb vfnL ;d"xaf6 ;d"x A sf] km/s lgsfNg] xf] 
eg],

 φ – A = φ
 olb ;d"x A ;d"x B sf] pk;d"x xf] eg],

 A – B = φ
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pbfx/0f 10

olb U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}, A = {1, 2, 3, 4, 5} / B = {4, 5, 6, 7, 8, 9, 10} eP 
A — B / B — A kQf nufO{ e]glrqdf 5fof kf/]/ k|:t't ug'{xf];\ . 

;dfwfg 

oxfF, A – B 
=  {1, 2, 3, 4, 5}− {4, 5, 6, 7, 8, 9, 10} 
=  {1, 2, 3} / 
B – A
=  {4, 5, 6, 7, 8, 9, 10} – {1, 2, 3, 4, 5}
=  {6, 7, 8, 9, 10}

;Fu}sf] e]glrqdf A − B / B − A nfO{ 5fof kf/]/ 

b]vfOPsf] 5 .

pbfx/0f 9

lbOPsf] e]glrqaf6 lgDglnlvt ;d"xx¿nfO{ ;"rLs/0f ljlwaf6 n]Vg'xf];\ M

-s_ A -v_ B  -u_ A – B  -3_ B – A
;dfwfg  
oxfF,

-s_  A = {1, 3, 5, 7, 9} 
-v_  B = {6, 7, 8, 9, 10}
-u_  A — B = {1, 3, 5} 
-3_  B — A = {6, 8, 10}

A B
5

3

1

6

10

8
7 9

2 4

U

(A – B)

1
2
3

6
7
8
9
10

A B
U

4
5

(B – A)

1
2
3

6
7
8
9
10

A B
U

4
5
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pbfx/0f 11

olb U = {x : x ≤ 30, x n] k|fs[lts ;ª\Vof hgfpF5}, 

A = {x : x n] 15 eGbf 7'nf]] / 30 eGbf ;fgf] Pp6f k|fs[lts ;ª\Vof hgfpF5} / 

B = {x : x n] 1 b]lv 15 ;Ddsf] Pp6f k|fs[lts ;ª\Vof hgfpF5} eg], A − B / B – A kQf 
nufpg'xf];\ . 

;dfwfg  

oxfF, U = {1, 2, 3, 4, ..., 28, 29, 30}

 A = {16, 17, 18, ..., 27, 28, 29} / 

 B = {1, 2, 3, 4, ..., 13, 14, 15} 

t;y{, 

A − B = {16, 17, 18, ..., 27, 28, 29} – {1, 2, 3, 4, ..., 13, 14, 15}

 = {16, 17, 18, ..., 27, 28, 29} = A / 
B − A = {1, 2, 3, 4, ..., 13, 14, 15} – {16, 17, 18, ..., 27, 28, 29}
 = {1, 2, 3, 4, ..., 13, 14, 15} = B

olb A / B cnlUuPsf (Disjoint) ;d"xx¿ ePdf A – B = A / B – A = B g} x'G5 .

1.1.4 ;d"xsf] k'/s (Complement of a set) 

dfgf}F}F}F}, ;d"x A s'g} ;j{Jofks ;d"x U sf] pk;d"x xf] . 
hxfF ;d"x A dfeGbf ;d"x U df A sf ;a} ;b:ox¿;lxt 
s]xL yk ;b:ox¿ x'G5g\ . o:tf ;j{Jofks ;d"x U df 
dfq x'g] t/ ;d"x A df gx'g] ;b:ox¿sf] ;d"xnfO{ ;d"x 
A sf] k"/s ;d"x (Complement of set A) elgG5 . 
o;nfO{ A' cyjf, A cyjf, Ac åf/f hgfOG5 .

csf]{ zAbdf s'g} ;j{Jofks ;d"x U / To;sf] pk;d"x A sf] km/s (Difference) nfO{ Tof] 
pk;d"x A sf] k"/s elgG5 . o;nfO{ ;ª\s]tdf A = U − A n]lvG5 .

;d"x lgdf{0f ljlwcg';f/,

A
U

A

A

U

A B
U

16  17

18    19   20   21

22   23   24  25

26   27   28  
29

1
2   3   4   5 

6   7   8   9   10 
11  12   13   

14  1530
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A = { x : x ∈ U t/ x ∉ A} n]lvG5 . 

A nfO{ e]glrqdf b]vfpFbf ;Fu}sf] lrqdf h:t} 5fof kf/]/ b]vfpg ;lsG5 .

A / A sf] ;+of]hg U x'G5 . ctM A / A nfO{ Pscsf{sf k"/s elgG5 . 

A  A = U / A = A x'G5 .

A  A s] xf]nf < ;d"xdf 5nkmn u/L n]Vg'xf];\ M

pbfx/0f 12

olb U = {1, 2, 3, ..., 18, 19, 20}, A = {1, 3, 5, 7, 9, 11, 13, 15, 17, 19}  / B = {2, 4, 6, 
8, 10, 12, 14, 16, 18, 20}  eP lgDglnlvt ;d"xx¿sf ;b:ox¿sf] ;"rL tof/ kfg'{xf];\ .

 -s_ A   -v_  B -u_ A   B -3_ A   B 

;dfwfg  

oxfF, U = {1, 2, 3, ..., 18, 19, 20}

 A = {1, 3, 5, 7, 9, 11, 13, 15, 17, 19}

 B = {2, 4, 6, 8, 10, 12, 14, 16, 18, 20}

-s_ A = U – A 
=  {1, 2, 3, ..., 18, 19, 20} − {1, 3, 

5, 7, 9, 11, 13, 15, 17, 19}
=  {2, 4, 6, 8, 10, 12, 14, 16, 18, 

20}

-v_   B = U – B
=  {1, 2, 3, ... ,18, 19, 20} – {2, 4, 6, 8, 10, 12, 14, 16, 18, 20}
=  {1, 3, 5, 7, 9, 11, 13, 15, 17, 19}

-u_  A ∪  B 
=  {2, 4, 6, 8, 10, 12, 14, 16, 18, 20}  {1, 3, 5, 7, 9, 11, 13, 15, 17, 19}
=  {1, 2, 3, 4, ..., 18, 19, 20}

-3_  A   B 
= {2, 4, 6, 8, 10, 12, 14, 16, 18, 20}  {1, 3, 5, 7, 9, 11, 13, 15, 17, 19} 
= { } 

A B
U

1 

3    5    7    9 

11     13     15 

17     19

2
4     6    8 

10       12      14 
16      18 

20
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pbfx/0f 14

olb U = {a, b, c, d, e, f, g, h, i, j, k}, A = {a, b, c, d, i, j}, B = {c, d, e, f, g, h, i} / C 
= {d, e, f, g, h, i, j, k}  eP lgDglnlvt ;b:ox¿sf] ;"rL tof/ kfg'{xf];\ M

-s_ (A ∪ B)  C  -v_ A∪B  -u_ A  B
-3_ (A  C) ∪ A -ª_ (A  C ) ∪B

;dfwfg  

-s_ (A ∪ B) ∩ C
(A ∪ B) = {a, b, c, d, i, j} ∪ {c, d, e, f, g, h, i} 
  = {a, b, c, d, e, f, g, h, i, j}
(A ∪ B) ∩ C = {a, b, c, d, e, f, g, h, i, j} ∩{d, e, f, g, h, i, j, k}
 = {d, e, f, g, h, i, j}

1     3
5    7

9

2                              4

6

10 8

A
U

pbfx/0f 13

olb U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} / A = {1, 3, 5, 7, 9}  eP lgDglnlvt ;d"xx¿sf 
;b:ox¿ ;"rLs/0f ljlwaf6 n]Vg'xf];\ M

-s_ A  -v_ A ∪ A  -u_ A  A  -3_ A

;dfwfg  

oxfF, U  = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}  / 

 A = {1, 3, 5, 7, 9}

-s_  A = U − A 

   = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} – {1, 3, 5, 7, 9}

   = {2, 4, 6, 8, 10}

-v_  A ∪ A = {1, 3, 5, 7, 9} ∪ {2, 4, 6, 8, 10} 

   = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} = U

-u_  A ∩ A = {1, 3, 5, 7, 9} ∩ {2, 4, 6, 8, 10} = φ

-3_  A  = U − A
   = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} – {2, 4, 6, 8, 10}
   = {1, 3, 5, 7, 9} = A
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km]l/, (A ∪ B) ∩ C

 = U–{(A ∪ B) ∩ C}
  = {a, b, c, d, e, f, g, h, i, j, k} – {d, e, f, g, h, i, j}
 = {a, b, c, k}
-v_ A ∪ B

A = U  – A
 = {a, b, c, d, e, f, g, h, i, j, k}– {a, b, c, d, i, j}
 = {e, f, g, h, k}
B = U – B

 = {a, b, c, d, e, f, g, h, i, j, k}– {c, d, e, f, g, h, i}
 = {a, b, j, k}
km]l/, A ∪ B
 = {e, f, g, h, k} ∪ {a, b, j, k}
 = {a, b, e, f, g, h, j, k}
-u_ A ∩ B 

= {a, b, c, d, i, j} ∩ {a, b, j, k}
= {a, b, j}

-3_ C = U – C
= {a, b, c, d, e, f, g, h, i, j, k} – {d, e, f, g, h, i, j, k}
= {a, b, c}

ca, A  C 
= {a, b, c, d, i, j}  {a, b, c}
= {a, b, c}

km]l/, (A  C ) ∪ A 

= {a, b, c} ∪ {e, f, g, h, k}
= {a, b, c, e, f, g, h, k}

-ª_ (A  C) 
= {e, f, g, h, k} ∩ {d, e, f, g, h, i, j, k}
= {e, f, g, h, k}

(A  C) ∪ B 

= {e, f, g, h, k} ∪ {a, b, j, k}
= {a, b, e, f, g, h, j, k}
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1.  lbOPsf] e]glrqdf F n] km'6an dg k/fpg] / V n] elnan 
dg k/fpg] ljBfyL{sf] ;d"x hgfpF5 . e]glrqsf] cWoog 
u/L lgDgfg';f/sf ;d"xx¿nfO{ ;"rLs/0f ljlwaf6 
n]Vg'xf];\ M

-s_ F  -v_ V -u_ F ∪ V  -3_ F ∩ V -ª_ U
2.   olb U = {a, b, c, d, e, f, g, h, i, j, k}, A = {a, c, 

e, f, g, i, k} / B = {b, d, i, j, k, h} eP lgDg ;d"xsf 
;b:ox¿ kQf nufO{ e]glrqdf k|:t't ug'{xf];\ M

 -s_ (A ∩ B) -v_ (B ∪ A) -u_ A — B -3_ B — A   

3.  olb U = {x : x n] 1 b]lv 30 ;Ddsf k"0f{ ;ª\Vof hgfp“5}, A = {x : x n] 1 b]lv 30 ;Ddsf 
3 sf ckjTo{ hgfpF5 } / B = {x : x n] 1  b]lv 30 ;Ddsf 4 sf ckjTo{ hgfpF5} / C = 
{x : x n] 1 b]lv 30 ;Ddsf 5 sf ckjTo{ hgfpF5} eg] lgDglnlvt ;d"xx¿nfO{ ;"rLs/0f 
ljlwaf6 n]Vg'xf];\ / e]glrqdf b]vfpg'xf];\ M 

-s_  (A — B)        -v_ (B — A) -u_ (A — C) -3_ (B — C)             
-ª_ (A ∪ B) -r_ A ∪ B ∪ C -5_ A ∩ B ∩ C -h_ (B ∪ C)  

4. olb U = {a, b, c, d, e, f, g, h, i, j, k }, A = { a, c, d, f }, B = { g, h, i} eP, 

-s_ lgDg ;d"xx¿ lgdf{0f ug'{xf];\ M

 -c_  A -cf_ B  -O_   A ∪ B
 -O{_  A ∩ B  -p_ A ∪ B   -pm_ (A ∩ B)  

 -v_ k|Zg g= -s_ df agfOPsf ;d"xx¿ s'g s'g a/fa/ ;d"xx¿ x'G5g\, kQf nufpg'xf];\ .

5.  olb U = {1 b]lv 12 ;Ddsf k|fs[lts ;ª\Vofx¿sf] ;d"x}, E = {1 b]lv 12 ;Ddsf hf]/ ;ª\
Vofx¿sf] ;d"x},  O = {1 b]lv 12 ;Ddsf lahf]/ ;ª\Vofx¿sf] ;d"x} / P = {1 b]lv 12 ;Ddsf ¿9  
;ª\Vofx¿sf] ;d"x} eP, lgDglnlvt ;d"xx¿ kQf nufO{ e]glrqdf k|:t't ug'{xf];\ M

-s_  E  -v_    O  -u_  P       -3_ (E ∪ P)                
 -ª_  P ∩ O        -r_  P – O -5_  P ∩ E -h_ (E ∪ O ∪ R )
 -em_ (E ∩ O ∩ R)  -`_ (E ∪ P )  – (P ∩ O) -6_  P  ∪ (E ∩ O) 

6.  olb U = {m, n, o, p, q, r, s, t, u, v}, A = {q, r, s, t, u, v}, B = {n, o, p, q, r} / 
C = {m, u, s, t, q, r} eP, lgDg ;DaGwx¿sf] ;d"x kQf nufO{ e]glrqdf b]vfpg'xf];\ M

-s_ (A ∩ B) -v_ (A ∪ B) ∩ C -u_ (A ∪ B ∪ C) -3_ (A ∩ B ∩ C)

-ª_ (A – B) -r_ (A ∪ B ∪ C) -5_ A ∩ B   -h_ A  -em_ (A ∩ C) ∪ B 

cEof; 1

/fdaxfb'/ xs{axfb'/

dfof
cfzf
u0f]z

l5l/ª
bf]h]{
xl/

af6'nL
8f]Ndf 
;'GtnL

F V
U
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7.  tnsf e]glrqx¿df 5fof kfl/Psf] efun] s'g ;d"x hgfpF5, ;ª\s]tdf pQ/ n]Vg'xf];\  M

A B
U

-s_
A B

U-u_

A

U-3_ A B
U

C

-r_

A B
U-v_

-ª_ A B
U

C

8.  olb P / Q ;j{Jofks ;d"x U sf k|ltR5]lbt pk;d"xx¿ eP lgDglnlvt ;d"xx¿nfO{  
e]glrqdf b]vfpg'xf];\ M

-s_ P – Q         -v_ Q − P         -u_ (P – Q) ∪ P       -3_ P ∩ (Q – P)      

9.   s'g} Pp6f ;j{Jofks ;d"x U / To;sf b'O{{{{cf]6f pk;d"xx¿ X / Y agfpg'xf];\ . To;kl5 
lgDglnlvt ;d"xx¿nfO{ ;"rLs/0f ljlwaf6 n]Vg'xf];\ M

-s_ (X  ∪ Y ) -v_ (X ∩ Y )         -u_ X  -3_ X  ∩ Y   

10.  tkfO{F k9\g] sIffdf ePsf ljBfyL{af6 lgDglnlvt ;d"xx¿ agfpg'xf];\ M

-s_ ;a} ljBfyL{sf] ;d"x 

-v_ 5fqx¿sf] ;d"x 

-u_ 5fqfx¿sf] ;d"x

 oL ;d"xx¿dWo] s'g ;d"x ;j{Jofks ;d"x / s'g s'g ;d"xx¿ o;sf pk;d"x x'g\ < pko'St  
;ª\s]t;lxt n]Vg'xf];\ . To;kl5 oL ;a} ;d"xsf k"/s ;d"xx¿ lgsfNg'xf];\ .
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1.  -s_  {l5l/ª, bf]h]{, xl/, dfof, cfzf, u0f]z}  
-v_ {af6'nL, 8f]Ndf, ;'GtnL, dfof, cfzf, u0f]z}  
-u_ {l5l/ª, bf]h]{, xl/, af6'nL, 8f]Ndf, ;'GtnL, dfof, cfzf, u0f]z}  
-3_ {dfof, cfzf, u0f]z }
-ª_ {l5l/ª, bf]h]{, xl/, af6'nL, 8f]Ndf, ;'GtnL, dfof, cfzf, u0f]z, /fdaxfb'/, 

xs{axfb'/}
2.  -s_ {i, k} -v_ U u_ {a, c, e, f, g} -3_ {b, d, j, h} 

3.  -s_  {3, 6, 9, 15, 18, 21, 27, 30}        -v_ {4, 8, 12, 16, 20, 28}         
-ª_ {3, 4, 6, 8, 9, 12, 15, 16, 18, 20, 21, 24, 27, 28, 30}, e]glrqx¿ 

lzIfsnfO{ b]vfpg'xf];\ . 

-r_ {3, 4, 5, 6, 8, 9, 10, 12, 15, 16, 18, 20, 21, 24, 25, 27, 28, 30}
-5_ {  } 
-h_ {1, 2, 3, 6, 7, 9, 11, 13, 14, 17, 18, 19, 21, 22, 23, 26, 27, 29}

4.  -s_ -c_ { b, e, g, h, i, j, k }  -cf_{a, b, c, d, e, f, j, k }  
 -O_ {a, b, c, d, e, f, g, h, i, j, k }          -O{_ {b, e, j, k}   
 -p_ {b, e,  j, k}   -pm_ U

-v_  lzIfsnfO{ b]vfpg'xf];\ . 

5.  -s_ {1, 3, 5, 7, 9, 11}        -v_ {2, 4, 6, 8, 10, 12}   
 -u_ {1, 4, 6, 8, 9, 10, 12}  -3_ {1, 9} -ª_  {1, 2, 4, 6, 8, 9, 12} 
 -r_ {1,3,4,5,6,7,8,10,11,12}       -5_ {2}         -h_ φ or {}       
 -em_ {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}    -`_ {1, 9}    -6_ {1, 4, 6, 8, 9, 10, 12}

6.  -s_ {q, r}        -v_ {u, s, t, q, r} -u_ {m, n, o, p, q, r, s, t, u, v}

 -3_ {q, r}        -ª_ {u, s, t, q, r} -r_ { }   -5_ {m, n, o, p, s, t, u, v }

 -h_ {m, n, o, p} -em_ {q, r, s, t, u, n, o, p}

7.  -s_ (A − B) -v_  (B − A)  -u_  B jf B – A  
 -3_ A jf U – A -ª_ (A ∪ B ∪ C) -r_ (A ∩ B ∩ C)

8 - 10  lzIfsnfO{ b]vfpg'xf];\ .

pQ/
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1.2  ;d"xsf] u0fgfTdstf (Cardinality of sets)
s'g} klg ;d"xdf ePsf hDdf ;b:ox¿sf] ;ª\VofnfO{ g} To; ;d"xsf] u0fgfTdstf (Cardinality 
of set) elgG5 . h:t} ;d"x A = {m, a, t, h} df hDdf ;b:o ;ª\Vof 4 5, To;}n] ;d"x  
A sf] u0fgfTdstf 4 xf] . o;nfO{ ;ª\s]tdf n(A) = 4 n]lvG5 . n(A) nfO{ ;d"x A sf] 
u0fgfTdstf (Cardinal number of set A) eg]/ kl9G5 .

olb s'g} ;d"x vfnL ;d"x xf] eg] pSt ;d"xsf] u0fgfTdstf 0 -z"Go_ x'G5 . 

h:t} M B = {9 sIffdf cWoog ug]{ 1 jif{eGbf sd pd]/sf ljBfyL{x¿sf] ;d"x} . o; ;d"xdf 
Ps hgf klg ;b:o gx'g] jf ;b:osf] ;ª\Vof z"Go x'g] ePsfn] n(B) = 0 n]lvG5 .

A B
U

g]kfn
ef/t

kfls:tfg 
ckmuflg:tfg

e'6fg
aª\unfb]z
>Lnª\sf
dflNbE;

lj|mofsnfk 1

-s_ olb,
U = {;fs{ /fi6«x¿sf] ;d"x}
A = {g]kfn, ef/t, kfls:tfg, ckmuflg:tfg}
B = {e'6fg, aª\unfb]z, >Lnª\sf, dflNbE;} eP,  

n(A B) slt x'G5 <
oxfF ;d"x A / B df ;femf ;b:o gePsf]n] oL cnlUuPsf 
;d"xdf n(A B) = 8 eof] .
km]l/ n(A) = 4, n(B) = 4, n(A  B) = n(A) + n(B) = 
4 + 4 = 8 x'G5 .

-v_ olb A = {a, b, c, d, e}, B = {d, e, f, g} 5g\ eg],
(A  B) = {a, b, c, d, e, f, g} / (A ∩ B) = {d, e}

To;}n] n(A  B) = 7 / n(A ∩ B) = 2 x'G5,
⸫  olb s'g} b'O{cf]6f ;d"xx¿ k|ltR5]lbt ;d"xx¿ eP 

 n(A  B) = n(A) + n(B) – n(A ∩ B) x'G5 .

A B
U

a

b
c

d f

e g

lj|mofsnfk 2

lbOPsf] e]g lrqsf] cfwf/df tnsf ;d"xsf u0fgfTdstf kQf nufpg'xf];\ / sIffdf k|:t't\ 
ug'{xf];\ M

-s_ n(A)  -v_ n(B) -u_ n(C)
-3_ n(A  B  C) -ª_ n(A ∪ B ∪ C) 

oxfF e]glrqaf6,

A = {a, b, c, d, e } ⸫  n(A) = 5
B = {a, e, i, o, u} ⸫  n(B) = 5

A B
U

C

a

e
i

b
c

d

f

o
u

g

h
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lj|mofsnfk 3

s'g} b'O{ ;d"xx¿ M / N vlK6Psf (Overlapping) ;d"xx¿ x'g\ eg] ;d"x M sf] dfq ;b:o  
;ª\VofnfO{ no(M) / ;d"x N sf] dfq ;b:o ;ª\VofnfO{ no(N) n] hgfOG5 . 

lbOPsf] e]glrqdf, no(M) = 3 x'G5 .

To;}n] no(M)  = no(M – N) x'G5 .

o;nfO{ no(M)  = n(M) – n(M ∩ N) klg n]Vg ;lsG5 .

To;}u/L no(N)  = 4 

To;}u/L no(N)  = n(N – M) = n(N) – n(M ∩ N) x'G5 .

oxfF n(M) = 5, n(N) = 6, no(M) = 3, no(N) = 4,  
n(M ∪ N) = 9 / n(M ∩ N) = 2 x'G5 .

 ctM n(M ∪ N) = no(M) + no(N) + n(M ∩ N) x'G5 . 

s'g} b'O{ ;d"xdWo] Pp6f ;d"x csf]{ ;d"xsf] pko'St pk;d"x (Proper subset) eP, 
cyf{t\\ A ⸦ B eP n(A  B) = n(B) / n(A ∩ B) = n(A) x'G5 .

M N

U

10

  1
2
  3

6
  7
 8 
  9

4
5

pbfx/0f 1

olb A = {1, 2, 3} / B = {1, 2, 3, 4, 5} 5g\ eg] k|dfl0ft ug'{xf];\ M

-s_ n(A ∪ B) = n(B) -v_ n(A  B) = n(A)

;dfwfg

olb A = {1, 2, 3} / B = {1, 2, 3, 4, 5} 5g\ .

-s_ n(A∪B) = {1, 2, 3} ∪ {1, 2, 3, 4, 5}
 = {1, 2, 3, 4, 5}

⸫  n(A ∪ B) = 5
⸫  n(A ∪ B) = n(B)

C = {d, e, f, i}  ⸫  n(C) = 4

(A  B  C)  = {a, b, c, d, e, f, i, o, u} ⸫  n(A  B  C) = 9

(A∪ B ∪ C)   = {g, h} ⸫  n(A∪ B ∪ C)  = 2 
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;d"xsf] u0fgfTdstf kQf nufpg] tl/sf 

tn lbOPsf e]glrqx¿ cWoog u/L ;f]lwPsf k|Zgsf] pQ/ lbg'xf];\ M

P Q
U

a d
e
f
g

b
c

lrq g= 1

P Q
U

a
d
e

f
g

j k l

h
i

b
c

lrq g= 2
-s_ n(U) = ? -v_ n(P) = ? -u_ n(Q) = ? -3_ n(P ∪ Q) = ?
-ª_ n(P ∩ Q) = ? -r_ n(P ∪ Q)  = ?

-v_ n(A  B) = {1, 2, 3}  {1, 2, 3, 4, 5}
 = {1, 2, 3}
 ⸫  n(A  B) = 3
 A = {1, 2, 3}
   ⸫ n(A) = 3
  ⸫  n(A  B) = n(A)

oxfF lrq g= 1 df ;d"x P / Q cnlUuPsf 
;d"x x'g\ . 
U = {a, b, c, d, e, f, g}
n(U) = 7

P = {a, b, c}
n(P) = 3

Q = {d, e, f, g}
n(Q) = 4

(P ∪ Q) = {a, b, c, d, e, f, g}
n(P ∪ Q) = 7

(P ∩ Q) = {  }
n(P ∩ Q) = 0
(P ∪ Q)  = {   }
n(P ∪ Q)  = 0
⸫ n(U) = n(P ∪ Q)

oxfF lrq g= 2 df ;d"x P / Q vlK6Psf 
;d"x x'g\ . 
U = {a, b, c, d, e, f, g, h, i, j, k, l}
n(U) = 12

P = {a, b, c, d, e}
n(P) = 5

Q = {d, e, f, g, h, i}
n(Q) = 6

(P ∪ Q) = {a, b, c, d, e, f, g, h, i}
n(P ∪ Q) = 9

(P ∩ Q) = {d, e}
n(P ∩ Q) = 2
(P ∪ Q) = {j, k, l}
n(P ∪ Q) = 3
⸫ n(U) = n(P ∪ Q) + n(P ∪ Q)  
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A B
U

C

c

d

a
b

e

f il
m

j
k

g
h

;d"xsf] u0fgfTdstf (Cardinality) nfO{ lgDg ;"qdf n]Vg ;lsG5 M

-s_ olb A / B b'O{cf]6f cnlUuPsf ;d"x eP, n(A ∪ B) = n(A) + n(B) x'G5 .
-v_ olb A / B b'O{cf]6f vlK6Psf ;d"x eP, n(A ∪ B) = n(A) + n(B) – n(A ∩ B) 

x'G5 . cyjf, n(A ∪ B) = no(A) + no(B) + n(A ∩ B) x'G5 .
-u_ U leq A / B sf dfq ;b:o eP n(U) = n(A ∪ B) x'G5 .
-3_ U leq A / B sf ;b:ox¿ afx]s cGo ;b:ox¿ klg eP 
 n(A ∪ B) = n(U) – n(A ∪ B) x'G5 . To:t} n(U) = n(A ∪ B) + n(A ∪ B) 

x'G5 .
-ª_ vlK6Psf ;d"xdf no(A) = n(A) – n(A ∩ B) / no(B) = n(B) – n(A ∩ B) x'G5 .

pbfx/0f 2

lbOPsf] e]glrq cWoog u/L ;f]lwPsf k|Zgsf] hafkm lbg'xf];\ M

-s_ n(A) -v_ n(B) -u_ n(C) 
-3_ n(A  B)  -ª_ n(A  B  C)
-r_ n(A∪ B ∪ C) -5_ n(A ∪ B ∪ C)
-h_ no(A) -em_ no(A  B) -`_ n(A – B)

;dfwfg
lbOPsf] e]glrqnfO{ cWoog ubf{
-s_ A = {a, b, c, d, e}
 ⸫  n(A) = 5
-v_ B = {c, d, g, h, j, k}
 ⸫  n(B) = 6 
-u_ C = {e, d, f, g, h, i}
 ⸫  n(C) = 6 
-3_ A B = {c, d}
 ⸫ n(A  B) = 2
-ª_ A  B  C = {d}
 ⸫  n(A  B  C) = 1

-r_ (A ∪ B ∪ C) = {a, b, c, d, e, f, g, 
h, i, j, k}

 ⸫  n(A ∪ B ∪ C) = 11
-5_ (A ∪ B ∪ C)  = {l, m}
 ⸫  n(A ∪ B ∪ C)  = 2
-h_ A – (B ∪ C) = {a, b}
 ⸫  no(A) = 2
-em_ (A   B) – (A   B  C) = (A   B) – C

  = {c}

 ⸫  no(A  B) = 1
-`_ A – B = {a, b, e}

 ⸫  n(A – B) = 3
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1.(a) lbOPsf] e]glrq cWoog u/L lgDg ;d"xsf] u0fgfTdstf kQf nufpg'xf];\ M

 -s_ n(S) -v_ n(T) -u_ n(U)

 -3_ n(S  T) -ª_ n(R ∪ T) -r_ n(S  R  T) 

 -5_ n(S ∪ R ∪ T) -h_ n(S ∪ R ∪ T) 

 -em_ no(S) -`_ no(S  R)  -6_ n(R) 

(b) olb A / B cnlUuPsf ;d"x x'g\ / n(A) = 30, n(B) = 35 eP n(A ∪ B) sf] dfg 
kQf nufpg'xf];\ .

2.(a) lbOPsf] e]glrqsf] k|of]u u/L tnsf ;d"xsf] u0fgfTdstf kQf nufpg'xf];\ M

 -s_ n(A) -v_ n(B) -u_ n(A ∪ B) 

 -3_ n(A  B) -ª_ no(A) -r_ no(B) 

(b) olb U = {a, b, c, d, e, f, g}, A = {c, d, e, f}, B 
 = {a, b, e, f} / C = {d, e, f, g} eP tnsf ;d"xsf] 

u0fgfTdstf kQf nufpg'xf];\ .

 -s_ n(A – B) -v_ n(B – C) -u_ n(A – C) -3_ n(A)  

 -ª_ n(A ∪ B)  -r_ n{(A ∪ B) – (A  B)} -5_ n{(A – B) ∪ (B – A)}

3.(a) olb U = {20 eGbf ;fgf k|fs[lts ;ª\Vofx¿}, A = {20 eGbf ;fgf hf]/ ;ª\Vofx¿}, B = {20 
eGbf ;fgf ?9 ;ª\Vofx¿} / C = {20 eGbf ;fgf ju{ ;ª\Vofx¿} eP tnsf ;d"xsf] u0fgfTdstf 

kQf nufpg'xf];\ M

 -s_ n(U) -v_ n(C) -u_ n(A  B) -3_ n(B – C) 
 -ª_ n(A)  -r_ n(A ∪ C)  -5_ n(A  B)
(b) olb U = {x : x Pp6f 20 ;Ddsf] k|fs[lts ;ª\Vof xf]}

 A = {y : y Pp6f ?9 ;ª\Vof xf]}, B = {z : z Pp6f 18 sf] u'0fgv08 xf]}

cEof; 1.2

S T
U

R

5   6
7

8
9

2

1
43

10
11 
12

A B
U

d

k l m

a h
i

j
b
c

e
f
g
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 C = {p : p Pp6f 20 eGbf ;fgf] 3 sf] ckjTo{ xf]} eg] e]glrqdf k|:t't u/L lgDg 
;d"xx¿sf] u0fgfTdstf kQf nufpg'xf];\ .

 -s_ n(A ∪ B)  -v_ n(B ∪ C) -u_ n(A ∪ B ∪ C) 

 -3_ n(A  B  C) -ª_ no(A) -r_ no(A – B)  

 -5_ n(A  B) -h_ n(C)

4. lbOPsf] e]glrqsf] k|of]u u/L lgDglnlvt ;d"xx¿sf] u0fgfTdstf kQf nufpg'xf];\ M

 -s_ n(P ∪ Q) -v_ n(P  Q) -u_ n(P ∪ Q)  -3_ n(P  Q)
U

P Q

      n      o
p        q       r

m     s     t

a      b
c        d     
e        f

5. lbOPsf] e]glrqsf] k|of]u u/L tnsf ;d"xx¿ kQf nufpg'xf];\ M 

 -s_ n(S) -v_ n(T) -u_ n(S  T)
 -3_ n(S ∪ T) -ª_ no(T) -r_ no(S)  S T U

2   4
6   8

10

3
5

7

12   14 
16   18 

20

 -5_ n(T)  -h_ n(S ∪ T)
 -em_ n(S  T)  -`_ n(U)

6. lbOPsf] e]glrqsf] cWoog u/L tnsf ;d"xsf u0fgfTdstf kQf nufpg'xf];\ M

 -s_ n(A) -v_ n(B)  
A B

U

C

5

3
1

6

4

7 8

2 -u_ n(C) -3_ n(A ∪ B)
 -ª_  n(A∪B∪C) -r_ n(A  B  C)
 -5_ n(A ∪ B ∪ C) -h_ no(A)
 -em_ no(C) -`_ n(U)
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A B
U

C

0  1

2  3

6  75

4
8

9 10
11

12

1. :ofp / ;'GtnfdWo] tkfO{FnfO{ s'g kmnk"mn dg k5{ egL sDtLdf 20 hgf dflg;nfO{  
;f]Wg'xf];\ . :ofp dg k/fpg] dflg;x¿sf] ;d"xnfO{ A / ;'Gtnf dg k/fpg] 
dflg;x¿sf] ;d"xnfO{ O n] hgfpg'xf];\ . k|fKt k|ltlj|mofcg';f/ :ofp dg k/fpg], 
;'Gtnf dg k/fpg], b'j} kmn dg k/fpg], :ofp dfq} dg k/fpg], ;'Gtnf dfq} dg 
k/fpg] tyf :ofp / ;'Gtnf s'g} klg kmnk"mn dg gk/fpg] dflg;x¿sf] ;d"xnfO{ 
;"rLs/0f ljlwaf6 n]Vg'xf];\ . pSt hfgsf/Laf6 tnsf ;d"xx¿ lgdf{0f u/L  
e]glrqdf k|:t't ug{'xf];\ M

-s_ A -v_ O  -u_  A ∪ O  -3_ A
-ª_ A − O  -r_ O − A -5_ (O − A) ∪  ( A – O ) 

2. tkfO{Fsf] sIffdf cWoog ug]{ ;a} ljBfyL{nfO{ k'm6an, lj|ms]6 / af:s]6an v]ndWo] 
tkfO{FnfO{{ s'g v]n dg k5{ egL ;f]Wg'xf];\ . k'm6an dg kg]{nfO{ F, lj|ms]6 dg kg]{nfO{ 
C / af:s]6an dg k/fpg]nfO{ B n] hgfpg'xf];\ . k|fKt k|ltlj|mofcg';f/ km'6an 
dg kg]{, lj|ms]6 dg kg]{ / af:s]6an dg kg]{, s'g} b'O{cf]6f v]n dg k/fpg], tLgcf]6} v]n  
dg k/fpg], s'g} Ps v]n dfq dg k/fpg] / s'g} klg v]n dg gk/fpg] ;d"xnfO{ 
;"rLs/0f ljlwaf6 n]Vg'xf];\ . pSt hfgsf/Lsf cfwf/df tnsf ;d"xsf] u0fgfTdstf 
kQf nufO{ e]glrqdf k|:t't ug'{xf];\ M

-s_ n(F) -v_ n(C)  -u_  n(B) -3_  n(F  B)
-ª_  n(B   C) -r_  n(F   C   B)  -5_  n(F ∪ C ∪ B) -h_  n(F ∪ B)  

-em_  n(B ∪ C)  -`_ n(C) -6_ no(F) -7_  no(F   C) 
-8_  n(F – B) 

kl/of]hgf sfo{

7. ;Fu}sf] lrqaf6 tnsf ;DaGwx¿ b]vfpg'xf];\ M

 -s_ n(A) = n(∪ – A) 

 -v_  n(A ∪ B) = n(A) + n(B) – n(A  B)
 -u_ no(A) = n(A – B) 

 -3_ n(A ∪ B) = no(A) + n(B)
 -ª_ n(A ∪ C) = no(A) + n(C)
 -r_ n(B ∪ C) = no(B) + n(C)
 -5_  (A ∪ B ∪ C) = U–(A ∪ B ∪ C)
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1.  (a) -s_ 5 -v_ 6 -u_ 12 -3_ 2 -ª_ 8 -r_ 1 
 -5_ 10 -h_ 2 -em_ 2 -`_ 1 -6_ 8 (b) 65
2.  (a) -s_ 7 -v_ 6 -u_ 10 -3_ 3 -ª_ 4 -r_ 3
 (b) -s_ 2 -v_ 2 -u_ 1 -3_ 3 -ª_ 1 -r_ 4 -5_ 4
3.  (a) -s_ 19 -v_ 4 -u_ 1 -3_ 8 -ª_ 10 -r_ 11 -5_ 18
 (b) -s_ 12 -v_ 8 -u_ 14 -3_ 1 -ª_ 6 -r_ 6 -5_ 18 -h_ 14
4.  -s_ 14 -v_ 0 -u_ 0 -3_ 14
5.  -s_ 7 -v_ 7 -u_ 2 -3_ 12 -ª_ 5 -r_ 5 
 -5_ 5 -h_ 6 -em_ 1 -`_ 11 -6_ 13
6.  -s_ 4 -v_ 4 -u_ 4 -3_ 6 -ª_ 7 -r_ 1 
 -5_ 1 -h_ 1 -em_ 1 -`_ 8
7.  lzIfsnfO{ b]vfpg'xf];\ . 

pQ/

ldl>t cEof;

!= lbOPsf b'O{cf]6f zAbx¿ SUSTAINABILITY / URBANIZATION sf cfwf/df  
 tnsf k|Zgx¿sf] pQ/ lbg'xf];\ M

-s_ b'a} zAbdf ePsf cIf/x¿nfO{ (letter) ;d"x lgdf{0f ljlwaf6 n]Vg'xf];\ .

 -v_ k|Zg …sÚ df ag]sf ;d"xx¿nfO{ e]glrqdf k|:t't ug'{xf];\ .

 -u_ b'a} ;d"xdf kg]{ cIf/x¿sf] ;d"x n]Vg'xf];\ .

 -3_ Pp6f dfq ;d"xdf kg]{ cIf/x¿sf] ;d"x ;ª\Vof kQf nufpg'xf];\ .

-ª_ U = {a, b, c, ..., z} ePdf b'a} ;d"xdf gkg]{ cIf/x¿sf] ;ª\Vof kQf nufpg'xf];\ .

@= olb U = {1 b]lv 25 ;Ddsf k"0ff{ª\sx¿}
 A = {1 b]lv 25 ;Ddsf 3 sf ckjTo{x¿}
 B = {1 b]lv 25 ;Ddsf 4 sf ckjTo{x¿}
 C = {1 b]lv 25 ;Ddsf 5 sf ckjTo{x¿}

 -s_ dflysf ;a} ;d"x¿nfO{ ;"rLs/0f ljlwaf6 n]Vg'xf];\ .

 -v_ tLgcf]6} ;d"xx¿sf] ;DaGwnfO{ e]g lrqdf k|:t't ug'{xf];\ .

 -u_ tLgcf]6} ;d"xdf kg]{ ;b:ox¿sf] ;d"x n]Vg'xf];\ .

 -3_ tLgcf]6} ;d"xdf kg]{ / gkg]{sf] hDdf ;b:o ;ª\Vof slt xf]nf <
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2.0 k'g/jnf]sg (Review)
ljBfyL{x¿ pko'St ;ª\Vofsf ;d"xx¿df a;L tnsf cj:yfx¿sf af/]df 5nkmn ug'{xf];\ M

-s_  ljzfnn] cfˆgf] dfl;s tnadf 1% 36fP/ kfP .

-v_  sdnfn] Pp6f df]afOn lsGbf df]afOnsf] d"Nodf 13% yk /sd ltl/g\ .

-u_  Pp6f pBf]un] cfk"mn] jif{el/ sdfPsf] s]xL k|ltzt /sd ;/sf/nfO{{ a'emfof] .

-3_  k|wfgfWofksn] Pp6f sfo{j|mdsf] k|lta}7s eQfafkt ?= 600 dWo] hDdf ?= 510 
dfq k|fKt ug'{eof] .

-ª_  zlStn] oftfoft Joj:yf ;]jf sfof{no, afUdtL k|b]z cGtu{t btf{ ePsf] cfˆgf] 
df]6/;fOsnsf] An'a's cf=j= 2078/2079 sf nflu gjLs/0f ubf{ ?= 300 lt/] .

dflysf cj:yfdf yk ul/Psf / s6\6L ul/Psf /sd s/afktsf /sd x'g\ . km/s km/s 
zLif{sdf km/s km/s s/sf] b/ sfg'gdf pNn]v ul/Psf] x'G5 . 

2.1 s/ (Tax)

lj|mofsnfk 1

xfd|f] b]zdf k|To]s cfly{s jif{sf] ;'?df k|:t't ul/g] ah]6 jStJodf ;dfj]z ul/Psf] s/;DaGwL 
Joj:yfnfO{{ cfwf/ dfgL lgDglnlvt k|Zgx¿df ;fyLx¿lar 5nkmn ug'{xf];\ M

-s_  ;/sf/n] /fHosf] k|zf;lgs vr{ / ljsf; vr{ s;/L h'6fpF5 xf]nf <

-v_  ;/sf/n] /fi6«;]js sd{rf/LnfO{{ lbg] tna eQf s;/L Joj:yfkg u5{ xf]nf <

-u_  ufpF 6f]ndf jif}{lkR5] vfg]kfgL 6\ofª\sL lgdf{0f tyf dd{t, ;8s lgdf{0f tyf  
:t/f]Gglt / ljsf; lgdf{0fsf sfdx¿ h:t} M l;kd"ns sfo{j|md cflbsf nflu ah]6 
lgsf;f x'g] u/]sf] ;'Gg' ePs} xf]nf, o:tf vr{x¿ sxfFaf6 h'6fOG5 <

s/ eg]sf] s'g} JolSt, kmd{ jf sDkgLn] sfg'gadf]lhd ;/sf/nfO{{ ltg'{kg]{ clgjfo{ e'StfgL 
xf] . /fHosf] cfDbfgLsf] d'Vo ;|f]t s/ xf] . ;/sf/n] b]zsf] lgoldt, cfsl:ds / ljsf;fTds 
ultljlw oxL s/sf dfWodaf6 k|fKt x'g] cfDbfgLcg';f/ ;~rfng u/]sf] x'G5 . To;}n] xfdL 
;a}n] clgjfo{ ¿kdf s/ ltg'{k5{ . s/ ltg'{ c;n gful/ssf] st{Jo k"/f ug'{ xf] . g]kfndf 
k|rngdf /x]sf s/x¿df ;jf/L s/, 3/axfn s/, eG;f/ s/, cfos/, d"No clej[l4 s/, 
;DklQ s/, ;fdflhs ;'/Iff s/ cflb x'g\ . s/nfO{{ k|ltzt (%) df JoSt ul/G5 .
pbfx/0f M ljb]z cWoog ug{ hfg] ljBfyL{n] d'b|f ;6xL ;'ljwf lnFbf ;6xL /sddf 1% s/ nfU5 .

kf7 2 s/ (Tax)
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 2.1.1 cfos/ (Income tax)

lj|mofsnfk 2

lbOPsf cfos/ ;Ldf / k|Zgx¿sf ;DaGwdf cfˆgf ;fyLx¿lardf ;d"xdf 5nkmn ug'{xf];\ / 
sIffsf]7fdf lgisif{ k|:t't ug'{xf];\ M

cfo jif{ 2079/080 sf nflu 
k|fs[lts JolStsf nflu nfu' x'g] s/sf] b/

/f]huf/Lsf] cfo dfq x'g]sf nflu

Psn JolStsf nflu bDktLsf nflu

zLif{s s/sf] b/ zLif{s s/sf] b/

?= 5 nfv;Ddsf] s/of]Uo 
cfodf

1% ?= 6 nfv;Ddsf] s/of]Uo 
cfodf

1%

5 nfveGbf a9L t/ 7 
nfv;Ddsf] s/of]Uo cfodf

10% 6 nfveGbf a9L t/ 8 
nfv;Ddsf] s/of]Uo cfodf

10%

7 nfveGbf a9L t/ 10 
nfv;Ddsf] s/of]Uo cfodf

20% 8 nfveGbf a9L t/ 11 
nfv;Ddsf] s/of]Uo cfodf

20%

10 nfveGbf a9L t/ 20 
nfv;Ddsf] s/of]Uo cfodf

30% 11 nfveGbf a9L t/ 20 
nfv;Ddsf] s/of]Uo cfodf

30%

20 nfveGbf a9Lsf]  
s/of]Uo cfodf

36% 20 nfveGbf a9Lsf]  
s/of]Uo cfodf

36%

Psnf}6L kmd{sf ¿kdf Joj;fo dfq x'g]sf nflu

Psn JolStsf nflu bDktLsf nflu

zLif{s s/ k|ltzt zLif{s s/ k|ltzt

?= 5 nfv;Ddsf] s/of]Uo 
cfodf

s/ gnfUg] ?= 6 nfv;Ddsf] s/of]Uo cfodf s/ gnfUg]

5 nfveGbf a9L t/ 7 
nfv;Ddsf] s/of]Uo cfodf

10% 6 nfveGbf a9L t/ 8 
nfv;Ddsf] s/of]Uo cfodf

10%

7 nfveGbf a9L t/ 10 
nfv;Ddsf] s/of]Uo cfodf

20% 8 nfveGbf a9L t/ 11 
nfv;Ddsf] s/of]Uo cfodf

20%

10 nfveGbf a9L t/ 20 
nfv;Ddsf] s/of]Uo cfodf

30% 11 nfveGbf a9L t/ 20 
nfv;Ddsf] s/of]Uo cfodf

30%

20 nfveGbf a9Lsf]  
s/of]Uo cfodf

36% 20 nfveGbf a9Lsf] s/of]Uo 
cfodf

36%
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-s_ cfos/ eg]sf] s] xf] <
-v_  sfg'g agfP/ xfd|f] cfDbfgLdWo] lglZrt k|ltzt /sd ;/sf/n] p7fpF5, lsg xf]nf <
-u_  g]kfndf cfos/ Joj:yfkg ug]{ lgsfo s'g xf] <
-3_  cfGtl/s /fh:j ljefun] lgwf{/0f u/]sf] x/]s cfly{s jif{sf nflu cfos/;DaGwL ;Ldfx¿, 

k|fjwfgx¿ sxfFaf6 s;/L ;lhn} cWoog ug{ ;lsG5 < s:tf s:tf k|fjwfgx¿ pNn]v 
ul/Psf] /x]5 <

JolStut jf ;+:yfut -pBf]u, sDkgL cflb_ n] u/]sf] cfDbfgLdf nfUg] s/nfO{{ cfos/ 
(Income tax) elgG5 . d"ntM cfo, kfl/>lds tyf gfkmfdf nfUg] s/ g} cfos/  
xf] . ;/sf/sf] cfDbfgLsf] ;|f]tdWo] cfos/ klg Ps xf] . cfos/nfO{{ k|ltztdf u0fgf  
ul/G5 . JolStut cfos/b/ k];f, Joj;fo / j}jflxs l:yltcg';f/ km/s km/s x'g] u/]sf] 
kfOG5 . cfos/ P]g 2058cg';f/ cfosf rf/ zLif{s -s_ /f]huf/L -v_ Joj;fo -u_ nufgL 
-3_ cfsl:ds nfe tf]lsPsf] 5 . g]kfndf cfos/sf] Joj:yfkg ug]{ lhDd]jf/L cfGtl/s  
/fh:j ljefunfO{ tf]lsPsf] 5 . cfGtl/s /fh:j ljefun] x/]s jif{ cfos/ u0fgf sfo{ljlw 
agfpg] ul/Psf] x'G|5, h;sf] ljj/0f ljefusf] j]a;fO6 http://www.ird.gov.np af6  
x]g{ ;lsG5 . 

cfos/df 5'6 x'g] cj:yfx¿

zLif{s ;Ldf
-s_ sd{rf/L ;~ro sf]ifdf hDdf  

ul/Psf] /sddf / gful/s nufgL  
sf]ifdf hDdf ul/Psf] /sddf

lgwf{/0f of]Uo cfosf] PsltxfO / tLg nfv 
?lkofFdf h'g sd x'G5 ;f] a/fa/sf] /sddf

-v_ hLjg ladfafkt lt/]sf] lk|ldod 
vr{df

jflif{s lk|ldoddf jf ?= 40,000 df h'g sd x'G5 
;f] /sd;Dd -bDktL;d]t_

-u_ wfld{s sfo{sf nflu u/]sf] vr{ 
tyf rGbf lbOPsf] /sddf

;dfof]lht s/of]Uo cfosf] 5% / ?= 1,00,000 
df h'g sd x'G5 ;f] a/fa/sf] /sddf

-3_ b'u{d If]qdf sfo{/t JolStsf]  
s/of]Uo cfodf -b'u{d If]qsf 
cfwf/df_

…sÚ ju{sf If]qdf ?= 50,000,  …vÚ ju{sf If]qdf 
?= 4,00,000, …uÚ ju{sf If]qdf ?= 30,000 , …3Ú 
ju{sf If]qdf ?= 20,000  / …ªÚ ju{sf If]qdf ?= 
10,000

-ª_ j}b]lzs eQfsf] 75% /sddf g]kfnsf] ljb]zl:yt s'6gLlts lgof]udf sfo{/t 
sd{rf/Lsf nflu

-r_ cf}ifwL pkrf/df nfu]sf] vr{df :jLs[t cf}ifwL pkrf/ vr{ jfkt lanadf]lhdsf] 
jf:tljs vr{ /sd !%Ü / ?= &%) df h'g /sd 
sd x'G5 ;f] /sddf
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-h_ ckfª\utf ePsf JolStn] kfpg] 
5'6 ;'ljwf

tf]lsPsf] ;Ldfdf yk krf; k|ltzt yk /sddf

-em_ :jf:Yo ladfafkt lt/]sf] lk|ldod jflif{s lk|ldod jf ?= 20,000 df h'g sd x'G5  
;f] /sddf

-`_ ;fdflhs ;'/Iff sf]ifdf of]ubfg 
u/]sf] /sddf

jflif{s clwstd ?= 5,00,000 ;Dd

-6_ /f]huf/Lsf] cfo dfq ePsf 
dlxnfsf xsdf

cfos/ /sddf 10% 5'6

-7_ ;fdflhs ;'/Iffsf] ¿kdf lbOg] 
;a} k|sf/sf eQfdf

-8_ bfOhf] 5fqj[lQ, ck'tfnL, 
OR5fkqafkt k|fKt /sddf

-9_ cfkm\gf] :jfldŒjdf /x]sf] lghL 
ejgsf] ladfafkt lt/]sf] lk|ldod 
/sddf

jflif{s lk|ldod jf ?= 5,000 df h'g sd x'G5 ;f] 
/sddf

-0f_ lgj[lQe/0f cfodf tf]lsPsf] ;Ldfdf 25% yk /sddf
-t_ Psnf}6L kmd{ btf{ ePsf s/

bftfsf] xsdf
lgj[lQe/0fafktsf] cfo, lgj[lQe/0f sf]if / 
of]ubfgdf cfwfl/t ;fdflhs ;'/Iff sf]ifdf  
of]ubfg ug]{ k|fs[lts JolStsf] cfodf 1% sf] s/ 
nfUg] 5}g .pbfx/0f 1

Ps hgf ljjflxt lzIfssf] dfl;s tna ?= 48,689 5 . cfo jif{ 2079/080 sf] cfos/  
b/cg';f/ lzIfsn] k|fKt ug]{ rf8kj{ vr{;lxtsf] 13 dlxgfsf] cfDbfgL lx;fa ubf{ jflif{s slt cfos/ 
ltg'{kg]{ /x]5 <

;dfwfg
oxfF dfl;s tna = ?=48,689
jflif{s cfo = 13 × 48,689
  = ?=6,32,957
ca s/of]Uo /sd ?= 6,32,957 nfO{{ cfos/b/sf cfwf/df lgDgfg';f/ n]Vbf,
 ?= 6,32,957 = ?=6,00,000 + ?=32,957
    
    1%  10%
jflif{s cfos/ = ?= 6,00,000 sf] 1% + ?=32,957 sf] 10%

  = ?= 6,00,000 × 
1

100 + 32,957 × 10
100

  = 6,000 + 3295.7
  = ?= 9295.70

?= 6,32,957
?= 6,00,000 ?= 32,957

 1% 10%
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pbfx/0f 2

Pp6f a}ª\sdf sfd ug]{ cljjflxt dlxnf sd{rf/Lsf] dfl;s tna ?= 40,000 5 . cfDbfgLdWo] jflif{s 
?= 5,00,000 ;Dddf ;fdflhs ;'/Iff s/ 1% sf b/n] / ?= 5,00,000 eGbf dflysf] cfodf 10%  
sf b/n] cfos/ ltg'{k5{ . pSt sd{rf/Ln] Ps jif{df 15 dlxgf a/fa/ tna kfpF5 eg] jflif{s hDdf 
slt cfos/ ltg'{k5{ < kQf nufpg'xf];\ .

;dfwfg

oxfF sd{rf/Lsf] dfl;s cfDbfgL = ?= 40,000
jflif{s cfDbfgL = 15 × ?= 40,000
    = ?= 6,00,000
oxfF s'n jflif{s cfDbfgL ?= 6,00,000 nfO{{ lbOPsf] cfos/ ;Ldfcg';f/ lgDgfg';f/ n]Vbf,

 ?= 6,00,000 =  ?= 5,00,000 + ?= 1,00,000
    
    1%  10%
⸫ hDdf jflif{s cfos/ = ?= 5,00,000 sf] 1% + ?= 1,00,000 sf] 10%

  = 5,00,000 × 
1

100 + 1,00,000 × 10
100

  = 5,000 + 10,000

 = ?= 15,000

dlxnf ePsfn] cfos/df 10% n] 5'6 kfpg] x'Fbf,

5'6 /sd  = ?= 15,000 sf] 10%
 = ?= 1500 
lgh sd{rf/Ln] ltg'{kg]{ jflif{s s/  = ?= 15,000 – ?= 1500
  = ?= 13,500

pbfx/0f 3

g]kfndf ?= 2,000 dxFuL eQf;lxt dfl;s ?= 45,689 sdfpg] Ps hgf ljjflxt k'?if sd{rf/Ln] 
jflif{s ?= 23,500 lk|ldod ltg]{ u/L hLjg ladf u/]sf 5g\ . pgn] k|fKt ug]{ rf8kj{ vr{;lxtsf] 13 
dlxgf a/fa/ Ps jif{sf] cfDbfgLsf] u0fgfdf dxFuL eQf / rf8kj{ vr{afx]ssf] cfDbfgLdWo] 10% 
sd{rf/L ;~ro sf]ifdf 5'6\ofO;s]kl5 afFsL cfodf hDdf slt cfos/ ltg'{k5{ < kQf nufpg'xf];\ . 
-oxfF cufl8 k[i7df plNnlvt cfos/ ;Ldfcg';f/ u0fgf ul/Psf] 5 ._
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;dfwfg

oxfF dfl;s tna = ?= 45,689 – ?= 2,000 = ?= 43,689

aflif{s tna = ?= 43,689 × 12 = ?=  5,24,268
dxFuL eQf = 2,000 × 12 = ?= 24,000
b;}F vr{ = ?= 43,689
sd{rf/L ;~ro sf]if yk = 5,24,268 × 10 100  = ?= 52,426.80
ca lgwf{/0f of]Uo cfo = ?=  5,24,268 + ?= 24,000 + ?= 43,689 + ?= 52,426.80 
  = ?= 6,44,383.80
 s/d'Qm cfo lx;fa ubf{,  
  (i) sd{rf/L ;~ro sf]ifdf hDdf x'g] /sd

   ?= 52,426.80  + ?= 52,426.80  = ?= 1,04,853.60
 (ii) ladf lk|ldod          = ?=   23,500 
             hDdf ?=  1,28,353.60
 ca lgwf{/0f of]Uo cfosf] Ps ltxfOn] x'g] /sd

=    = ?= 6,44,383.80 × 1 3
   = ?= 2,14,794.60

lgwf{/0f of]Uo cfosf] Ps ltxfOeGbf sd{rf/L ;~ro sf]ifdf hDdf u/]sf] /sd sd ePsfn] / 
ljdf lk|ldod /sd ?= 40,000 eGbf sd ePsf]n],

 jf:tljs s/ 5'6 /sd = ?= 1,28,353.60

 s/ of]Uo cfo = 6,44,383.80 – 1,28,353.60 = ?= 5,16,030.20 

ljjflxt sd{rf/L ePsfn],

ltg'{kg]{ cfos/ /sd = ?= 5,16,030.20 sf] 1% 

  = ?= 5,16,030.20 × 
1

100   

  = 5,160.30

t;y{ pSt sd{rf/Ln] jflif{s ¿kdf hDdf ?= 5,160.30 cfos/ ltg'{k5{ .

?= 5,16,030.20
?= 5,16,030.20

 1% 
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pbfx/0f 4

olb s'g} Joj;foLsf] jflif{s cfodWo] ?=4,50,000 ;Dd cfos/ 5'6, ?= 4,50,001 b]lv ?= 5,50,000 
;Dd 10% / ?= 5,50,001 b]lv ?=7,00,000 ;Dd 20% sf b/n] cfos/ nfU5 eg] jflif{s  
?=6,75,000 cfDbfgL ug]{ Joj;foLn] hDdf slt cfos/ ltg'{k5{ < kQf nufpg'xf];\ .

;dfwfg 

oxfF s'n jflif{s cfDbfgL ?= 6,75,000 nfO{{ lbOPsf] cfos/ ;Ldfcg';f/ lgDgfg';f/ 6'j|mofP/ 
n]Vbf,

 ?= 6,75,000 = ?= 4,50,000 + ?= 1,00,000 + ?= 1,25,000

   

      cfos/ 5'6  10% 20%

⸫  hDdf jflif{s cfos/ = ?= 1,00,000 sf] 10% + 1,25,000 sf] 20%

  = 1,00,000 × 10
100  +  1,25,000 × 20

100  

   = 10,000 + 25,000

   = ?= 35,000

gd'gf lrq0f ljlwaf6,

?= 6,75,000
?= 4,50,000 ?= 1,00,000 ?= 1,25,000

 5'6 10% 20%

hDdf jflif{s cfos/ = ?= 1,00,000 sf] 10% + ?= 1,25,000 sf] 20%

  = 1,00,000 × 10
100  + 1,25,000 × 20

100  

   =  10,000 + 25,000

   =  ?= 35,000

⸫ pSt Joj;foLn] jflif{s ?= 35,000 cfos/ ltg'{k5{ .
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pbfx/0f 5

wgaxfb'/n] ?= 35,000 sf] 4 jif{df 10% k|lt jif{sf b/n] ;fwf/0f Aofh kfpg] u/L Pp6f ;xsf/L 
;+:yfdf d'2tL artdf hDdf u/]5g\ . olb pgn] ;f] artdf kfpg] Aofhdf 5% s/ nfU5 eg] pgn] s/ 
s6\6Lkl5 slt Aofh k|fKt u5{g\ < kQf nufpg'xf];\ .

;dfwfg 

oxfF lbOPsf],

 ;fjfF (P) = ?= 35,000
 ;do (T) = 4 jif{
 ;fwf/0f Aofhb/ (R) = 10%
 s/b/ = 5%
 ;fwf/0f Aofh = <
 s/ s6\6Lkl5 k|fKt x'g] Aofh = <
 Aofhafktsf] cfodf nfUg] s/ = <
;"qaf6,

I = P × T × R
100

= 35,000 × 4 × 10
100

= ?= 14,000
⸫  ;fwf/0f Aofh = ?=14,000, oxfF o;/L k|fKt Aofh /sd wgaxfb'/sf] nufgLaf6 k|fKt 

cfosf] ¿kdf u0fgf x'G5 .

km]l/ cfos/ = ?= 14,000 sf] 5%

= ?= 14,000 × 
5

100
= ?= 700
⸫  Aofhafktsf] cfodf nfUg] s/ = ?= 700
⸫  s/ s6\6Lkl5sf] Aofh = ?= 14,000 − ?= 700

   = ?= 13,300
;DalGwt ;xsf/L ;+:yfn] g} 5% n] x'g] Aofhdf nfUg] s/ s6\6L u/L artstf{ wgaxfb'/nfO{  
?= 13,300 dfq k|bfg u5{g\ .
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1. g]kfndf dfl;s ?= 60,490 sdfpg] / jflif{s ?= 35,500 sf] hLjg ladf u/]sf Ps 
hgf clws[t txdf sfo{/t ljjflxt sd{rf/Ln] k|fKt ug]{ rf8kj{ vr{;lxtsf] 13 dlxgf  
a/fa/ Ps jif{sf] cfDbfgL lx;fa ubf{ jflif{s slt ?lkofF cfos/ lt5{g\, kQf nufpg'xf];\ .

 -cufl8 k]hdf plNnlvt cfos/ ;Ldfcg';f/ lx;fa ug'{xf];\ ._

2. s'g} Pp6f ;+:yfdf sfd ug]{ Ps hgf sd{rf/Ln] p;sf] cfDbfgLdWo] ?= 6,00,000 
;Dd 1%, ?= 6,00,000 eGbf dfly ?= 8,00,000 ;Dd 10%, ?= 8,00,000 eGbf dfly  
?= 11,00,000 ;Dd 20%, ?= 11,00,000 eGbf dfly ?= 20,00,000 ;Dd 30% sf 
b/n] cfos/ ltg'k5{ eg] dfl;s ?= 72,082 sdfpg] pSt sd{rf/Ln] rf8kj{ vr{ 
;lxtsf] 13 dlxgf a/fa/sf] Ps jif{sf] cfDbfgL lx;fa ubf{ s/afktsf] slt /sd  
;/sf/nfO{{ a'emfpg'k5{ < lx;fa ug'{xf];\ .

3. tnsf] tflnsfdf Psnf}6L kmd{sf ¿kdf Joj;fo x'g] Joj;foLsf nflu plNnlvt cfos/ ;Ldf 
cWoog ug'{xf];\ M

jflif{s cfDbfgL -?=_ s/b/
1 - 5,00,000 cfos/ 5'6

5,00,000 - 7,00,000 10%

7,00,000 - 10,00,000 20%

10,00,000 - 20,00,000 30%

20,00,000 eGbf dfly 36%

ca cfos/ ;Ldfcg';f/ lgDgadf]lhdsf] jflif{s cfDbfgL ug]{ Ps hgf Joj;foLn] slt cfos/ 
ltg'{k5{, lx;fa ug'{xf];\ M

-s_  jflif{s cfDbfgL  =  ?= 6,30,000

-v_  jflif{s cfDbfgL  =  ?= 9,25,000

-u_  jflif{s cfDbfgL  =  ?= 17,88,000

-3_  jflif{s cfDbfgL  =  ?= 22,25,000

4. a}ª\sdf hDdf u/]sf] ?=10 nfvsf] 4 jif{df 8.5% ;fwf/0f Aofhsf b/n] lx;fa x'Fbf s'n 
Aofh slt x'G5 < olb pSt Aofhdf 5% cfos/ nfU5 eg] v'b ;fwf/0f Aofh slt x'G5, 
kQf nufpg'xf];\ . -o;/L Aofhdf ltl/Psf] cfos/n] nufgLaf6 ePsf] cfodf ltl/Psf] 
s/nfO{ a'emfpF5 ._

cEof; 2.1
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-s_  cfkm\gf] ljBfnodf sfo{/t dfWolds lzIfssf] ;~ro sf]if, gful/s nufgL sf]if, 
aLdf h:tf ljifox¿nfO{{ ;d]6L tnasf] jf:tljs ljj/0f lng'xf];\ / k|To]s lzIfsn] 
jflif{s cfodf slt slt ?lkofF s/ ltg'{kg]{ /x]5 < lx;fa ug'{xf];\ .

-v_  ljBfyL{sf] cfcfˆgf] 3/ kl/jf/sf ;b:ox¿sf] gf]s/L ePdf jf Joj;foaf6 cfDbfgL  
ug]{ ePdf lghx¿af6 cfDbfgL u/]sf] lx;fa lstfa u/L jf:tljs ljj/0f lng'xf];\ 
/ jflif{s slt /sd s/afkt ltg'{k5{, kQf nufpg'xf];\ .

kl/of]hgf sfo{

1. ?= 21,087 2. ?= 53,413.20 

3. -s_ ?= 13,000 -v_ ?= 65,000 -u_ ?= 3,16,400  -3_ ?= 4,61,000

4. ?= 3,40,000 / ?= 3,23,000 

pQ/
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2.1.2  d"No clej[l4 s/ (Value added tax)

lj|mofsnfk 1

lbOPsf] lan cWoog u/L ;f]lwPsf k|Zgsf ;DaGwdf 5nkmn ug'{xf];\ M

 ABC Electronics
 Kathmandu
Invoice  No. 883 TAX INVOICE Date: 2077-11-15

VAT No × × × × × × × × ×
M/s .......................................................................................................................................................
Address : ..............................................................................................................................................
Buyers VAT No. : × × × × × × × × ×  Mode of Payment: Cash/Cheque/Others

S.N. Particulars Quantity Rate Amount
1. Refrigerator Rs. Ps.

C,LD 201 ALLB 1 27,876.10 27,876 10

Amount in Words: Thirty One 
Thousand Five hundred only.

Total 27,876 10

....... Discount —
Taxable Amount 27,876 10

13% VAT 3,623 90
Grand Total 31,500 00

 ----------------------- ------------------------
 Customer's Sign For. ABC Electronics
-s_  lbOPsf] landf /]lk|mh]/]6/sf] laj|mL b/ slt /x]5 <
-v_  pSt /]lk|mh]/]6/ vl/bstf{n] 5'6 kfPsf] /x]5 ls /x]g5 <
-u_  vl/bstf{n] tf]lsPsf] laj|mLb/eGbf a9L /sd lt/]/ vl/b ul/Psf] b]lvG5, lsg o:tf] 

ePsf] xf]nf <
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-3_ pSt lancg';f/ laj|mL b/df ?= 3,623.90 yk /sd lt/]sf] b]lvG5 . o;/L lsg yk  
/sd ltg'{k/]sf] xf]nf <

-ª_ s] xfdLn] h'g;'s} ;fdu|L vl/b ubf{ klg tf]lsPsf] d"Nodf o;/L g} yk /sd ltg'{k5{ <
-r_ oxfF vl/bstf{n] lt/]sf] d"No ?= 31,500 n] /]lk|mh]/]6/sf] s'g d"NonfO{ a'emfpF5 <

lj|mofsnfk 2
d"No clea[l4 s/ u0fgf ;DaGwL tnsf] 36gf cWoog ug'{xf];\ M

Ps hgf cfoftstf{n] Pp6f s'n/ ?= 20,000 df cfoft u/]sf] lyof] . pSt s'n/ cfoft ubf{ 
d"No clea[l4 s/ lt/]sf] lyPg . pSt ;fdfg pkef]Stfdf k'Ug' cl3 xf]n;]n/ / v'b|f laj|m]tf 
u/L b'O{ txdf laj|mL ul/Psf] lyof] . cfoft stf{, xf]n;]n/ / l/6]n/x¿n] ?= 400 yk vr{ / 
nfut d"Nodf 5% d'gfkmf ;dfj]z u/]sf] lyof] . 
-s_ pkef]Stfsf] nfut d"No slt xf]nf <
-v_ cfoft stf{, xf]n;]n/ / l/6]n/n] ;ª\sng ug]{ d'=c=s= /sd slt slt xf]nf <

;dfwfg

cfoft stf{n] cfoft u/]sf] d"Noclea[l4 s/ afx]ssf] vl/b /sd ?= 20,000

ljj/0f

laj|mLsf txx¿

cfoftstf{af6  
xf]n;]n/nfO{

xf]n;]naf6  
l/6]n/nfO{

l/6n/af6  
pkef]StfnfO{

d"No clea[l4 s/  
afx]ssf] nfut d"No

20,000 21,420 22,911

d"No clea[l4 400+1020 = 1420 400+1091 = 1491 400+1165.55 = 
1,565.55 

d"No clea[l4 s/ afx]ssf] 
laj|mL d"No

21,420 22,911 24,476.55

d"No clea[l4 s/ 13% 2784.60 29,78.43 3,181.95

d"No clea[l4 s/ ;lxtsf] 
laj|mL d"No

24204.60 25,889.43 27,658.50 

ltg'{kg]{ d"No clea[l4 s/ 2784.60 193.83 203.52

;/sf/nfO{ ltg'{kg]{ So'd'n]
l6e d"No clea[l4 s/

2784.60+0= 
2784.60

2784.60+193.83 = 
2978.43

2978.43+203.52 = 
3181.95

ctM -s_ pkef]Stfsf] nflu laj|mL d"No ?= 27,658.50

 -v_ cfoftstf{n] ?= 2784.60, xfn;]n/n] ?= 193.83 l/6]n/n] ?= 203.52 u/L  
;/sf/nfO{ hDdf ?= 3181.95sss  k|fKt u5{ .
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d"No clej[l4 s/ (VAT)

d"No clej[l4 s/ j:t' tyf ;]jfdf nfUg] Ps lsl;dsf] ck|ToIf s/ xf] . j:t' jf  
;]jfsf] pTkfbgb]lv ljt/0f;Ddsf ljleGg tx÷r/0fdf j[l4 ePsf] d"Nodf nfUg] s/ g} 
d"No clej[l4 s/ xf] . xfn g]kfnsf] ;Gbe{df d"No clej[l4 s/sf] b/ 13% /flvPsf] 5 .

h:t}M Pp6f 6]lnlehg lgdf{0f ug]{ sDkgLn] Pp6f 6]lnlehgsf] lgdf{0f vr{ / gfkmf hf]8L 
d"No ?= 10,000 sfod u¥of] . p;n] lgdf{0f u/]sf] 6]lnlehg l8n/, xf]n;]n/, l/6]n/ x'Fb}  
pkef]Stf;Dd cfOk'Ubf lgDgfg';f/ k|lj|mof k"/f x'G5 M

xf]n;]n/n] l/6]n/nfO{ laj|mL ubf{ l/6]n/n] pkef]StfnfO{ laj|mL ubf{

j|mo d"No = l8n/sf] d"No clea[l4 
s/ afx]ssf] laj|mL d"No
= ?= 12,500

yk vr{ / gfkmf u/L ?= 2500 hf]8L 
Pp6f 6]lnlehgsf] d"No = ?= 15,000
d"No clej[l4 s/sf] b/ = 13%
laj|mL d"No 

= ?= 15,000 + 15,000 sf] 13%
= 15,000 + 1,950
= ?= 16,950

j|mo d"No = xf]n;]nsf] d"No clea[l4 s/ afx]ssf]
laj|mL d"No 
= ?= 15,000
yk vr{ / gfkmf u/L ?= 3,000 hf]8L Pp6f  
6]lnlehgsf] d"No = ?= 18,000
d"No clej[l4 s/sf] b/ = 13%
laj|mL d"No 

= ?= 18,000 + ?= 18,000 sf] 13%
= ?= 18,000 + ?= 2340
= ?= 20,340

lgdf{0fstf{ sDkgLn] l8n/nfO{  
laj|mL ubf{

l8n/n] xf]n;]n/nfO{ laj|mL ubf{

Pp6f 6]lnlehgsf] d"No = ?= 10,000
d"No clej[l4 s/sf] b/ = 13%
laj|mL d"No 

= ?= 10,000 + 10,000 sf] 13%
= 10,000 + 10,000 × 13

100
= 10,000 + 1,300
= ?= 11,300

j|mo d"No = d"No clea[l4 s/ afx]ssf] d"No 
= ?= 10,000
yk vr{ / gfkmf u/L ?= 2,500 hf]8L Pp6f  
6]lnlehgsf] d"No = ?= 12,500
d"No clej[l4 s/sf] b/ = 13%
laj|mL d"No 

= ?= 12,500 + ?= 12,500 sf] 13%
= ?= 12,500 + ?= 1,625
= ?= 14,125
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ca k|To]s txdf a9]sf] d"Nosf cfwf/df
pTkfbsn]  = ?= 10,000 sf] 13%

 = 10,000 × 13
100 = 1,300

l8n/n] = ?= (12,500 – 10,000) sf] 13%

 = 2500 × 13
100

 = ?= 325
xf]n;]n/n]  = ?= (15,000 – 12,500) sf] 13%

 = 2500 × 13
100

 = ?= 325
l/6]n/n]  = ?= (18,000 – 15,000) sf] 13%

 = 3,000 × 13
100

 = ?= 390
hDdf d"No clej[l4 s/ = ?= 1,300 + ?= 325 + ?= 325 + ?= 390

 = ?= 2,340

oxfF pkef]Stfn] ?= 2,340 d"No clej[l4 s/ ltg'{k5{ . pSt /sd ;/sf/L sf]ifdf hDdf x'Fbf,
pTkfbs dfkm{t = ?= 1,300
l8n/dfkm{t    = -1,625 – 1,300) = ?= 325
xf]n;]n/dfkm{t = (1,950 – 1,625) = ?= 325
l/6]n/dfkm{t   = (2,340 – 1,950) = ?= 390
hDdf         = 1,300 + 325 + 325 + 390) = ?= 2,340

pbfx/0f 1

lbOPsf cj:yfdf d"No clej[l4 s/ (VAT) /sd kQf nufpg'xf];\ M

-s_ d"No clej[l4 s/afx]ssf] d"No = ?= 7,000 / d"No clej[l4 s/sf] b/ = 13%

-v_  d"No clej[l4 s/afx]ssf] d"No = ?=10,000 / d"No clej[l4 s/sf] b/ = 13%

;dfwfg 

-s_ oxfF d"No clej[l4 s/afx]ssf] d"No = ?= 7,000
 d"No clej[l4 s/sf] b/ = 13%
 d"No clej[l4 s/ /sd = <
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ca d"No clej[l4 s/ /sd = ?=7,000 sf] 13%
 = 7,000 × 

13
100

  = ?= 910

⸫  d"No clej[l4 s/ /sd = ?= 910
-v_ oxfF d"No clej[l4 s/afx]ssf] d"No = ?=10,000
 d"No clej[l4 s/sf] b/  = 13%
 d"No clej[l4 s/ /sd  = <
 d"No clej[l4 s/ /sd = ?= 10,000 sf] 13%

   = 10,000 × 
13

100
   = ?= 1300

⸫ d"No clej[l4 s/ (VAT) /sd = ?= 1,300

pbfx/0f 2

Pp6f df]afOn ;]6sf] d"No clej[l4 s/afx]ssf] cª\lst d"No ?= 15,000 /flvPsf] lyof] . pSt  
df]afOn ;]6df 13% d"No clej[l4 s/ nufpFbf ;f]sf] d"No slt k'Uof] xf]nf < lx;fa ug'{xf];\ .

;dfwfg 
oxfF df]afOnsf] d"No clej[l4s/afx]ssf] cª\lst d"No (MP) = ?= 15,000
 d"No clej[l4 s/sf] b/ = 13%
 d"No clej[l4 s/;lxtsf] d"No = <

df]afOnsf] clej[l4 s/ nfUg] d"No = ?= 15,000
   
d"No clej[l4 s/ /sd = ?= 15000 sf] 13%

   = 15000 × 
13

100
   = ?= 1950
⸫  d"No clej[l4 s/;lxtsf] d"No = 15000 + 1950
   = ?= 16,950
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 j}slNks tl/sf

;dfwfg 

df]afOnsf] d"No clej[l4 s/afx]ssf] cª\lst d"No (MP) = ?= 15000
13% d"=c=s=nufPkZrft,

d"=c=s=;lxtsf] d"No = ?= 15,000 sf] 113%

 = ?= 15,000 × 
113
100

 = ?= 16,950

pbfx/0f 3

Pp6f ;fdfgsf] d"No clej[l4 s/afx]ssf] d"Nodf 13% d"No clej[l4 s/ nufpFbf vl/bstf{n] ?= 
57630 ltg'{k5{ eg] pSt ;fdfgsf] cª\lst d"No kQf nufpg'xf];\ .

;dfwfg  

oxfF, dfgf}F d"No clej[l4 s/afx]ssf] cª\lst d"No (MP) = ?= x

 d"No clej[l4 s/sf] b/ = 13%

d"No clej[l4 s/;lxtsf] d"No = ?= 57,630

k|Zgcg';f/ d'=c=s= /sd = ?= x sf] 13%

    = ?= x × 
13

100  = 
13x
100

d"No clej[l4 s/;lxtsf] d"No = x + 13x
100 = 113x

100

gd'gf lrq0f ljlwaf6,

ca 100x  = ?= 15,000

cyjf,   x =  15,000
100  = ?= 150

 13x = ?= 150 × 13

   = ?= 1950

⸫  d"No clej[l4 s/;lxtsf] d"No = ?= 15,000 + ?= 1950
   = ?= 16,950

?= 15,000
?= 100x ?= 13x

 Vat
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k|Zgcg';f/,

  113x
100  = 57630

 cyjf,  113x = 5763000

 cyjf, x = 5763000
113

 cyjf, x = 51,000

ctM cª\lst d"No (MP) = ?= 51,000

ca 113x = ?= 57,630

 or, x = 510
cª\lst d"No 100x = 510 × 100    

 = ?= 51,000

⸫ cª\lst d"No (MP) = ?= 51,000

gd'gf lrq0f ljlwaf6,
?= 57,630 

?= 100x ?= 13x
cª\lst d"No  d'=c=s=

j}slNks tl/sf

dfgf}F d"No clea[l4 s/afx]ssf] cª\lst d"No (MP) = ?= x

d"No clea[l4 s/sf] b/ = 13%

d"No clea[l4 s/ ;lxtsf] d"No = ?= 57,630

d"No clea[l4 s/ ;lxtsf] d"No  = x sf] (100 + 13)%
    = x sf] 113%

   = x x 13x
100  

   = 113x
100
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pbfx/0f 4

Pp6f k;n]n] Pp6f ;fOsn d"No clej[l4 s/afx]s ?= 5,800 df lsg]/ NofPsf] /x]5 . p;n] j|mo 
d"Nosf] 40% a9fP/ cª\lst d"No sfod u/]5 . ca 13% d"No clej[l4 s/ nufpFbf pkef]Stfn] 
slt d"No ltg'{k5{, kQf nufpg'xf];\ .

;dfwfg 

oxfF ;fOsnsf] d"No clej[l4 s/afx]ssf] j|mo d"No (CP) = ?= 5,800
a9]sf] d"No = 40%
d"No clej[l4 s/sf] b/ = 13%
d"No clej[l4 s/;lxtsf] d"No = <

k|Zgaf6,

;fOsnsf] cª\lst d"No (MP) = ?= 5,800 sf] (100 + 40)%

 = ?= 5,800 × 
140
100

 = ?= 8,120

ca d"No clej[l4 s/ /sd = ?=8120 sf] 13%

  = ?=8120 × 
13

100
  = ?= 1055.60
⸫ d"No clej[l4 s/;lxtsf] ;fOsnsf] d"No = ?= 8120 + 1055.6
 = ?= 9175.6
t;y{ pkef]Stfn] ?= 9175.6 ltg'{k5{ .

k|Zgcg';f/,

?= 57,630 = 113x
100

cyjf, 113x – 57,63,000

cyjf, x = 
57,63,000

113
cyjf, x = 51,000

ctM cª\lst d"No (MP) = ?= 51,000
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pbfx/0f 5

k;n]n] d"No clej[l4 s/afx]s ?= 2,000 df lsg]sf] Pp6f 38Ldf ?= 200 yk vr{ / nfut d"Nodf 
25% gfkmf lnP/ a]R5 eg] 13% d"No clej[l4 s/ kl5 landf pkef]Stfn] ltg'{kg]{ /sd slt x'G5 
xf]nf, kQf nufpg'xf];\ .

;dfwfg 

oxfF 38Lsf] j|mo d"No (CP) = ?= 2,000
 yk vr{ = ?= 200
 gfkmfb/ = 25%
 d"No clej[l4 s/sf] b/ = 13%
 pkef]Stfn] ltg'{kg]{ /sd (VAT ;lxtsf] d"No_ = <
hDdf nfut d"No = ?= 2000 + ?= 200
   = ?= 2,200
gfkmf = ?= 2,200 sf] 25%

 = 2200 × 
25

100
 = ?= 550

⸫ d"No clej[l4 s/ nfUg] d"No = ?= (2200 + 550)

   = ?= 2,750

d"No clej[l4 s/ /sd = ?= 2750 sf] 13%

   = 2750 × 
13

100
   = ?= 357.50

⸫ pkef]Stfn] ltg'{kg]{ /sd = ?= 2750 + ?= 357.50

   = ?= 3107.50
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pbfx/0f 6

v]ns'b ;fdu|Lsf] l8n/n] cfoftstf{af6 Pp6f 6]an 6]lg; af]8{ d"No clej[l4 s/afx]s ?= 25,000 df 
lsg]/ NofP5 . p;n] 9'jfgL vr{ / gfkmf;d]t hf]8L pSt 6]an6]lg; af]8{nfO{ d"No clej[l4 s/afx]s 
?= 30,000 df v'b|f Jofkf/LnfO{ a]r]5 . pSt v'b|f Jofkf/Ln] ;f] af]8{nfO{ d"No clej[l4 s/afx]s  
?= 37,000 df ljSsLnfO{ a]r]5 . k|To]s txdf d"No clej[l4 s/sf] b/ 13% ePsf] cfwf/df tnsf 
k|Zgx¿sf] pQ/ kQf nufpg'xf];\ M 

-s_ l8n/sf] d'=c=s= ;lxtsf] j|mo d"No slt /x]5 <

-v_  v'b|f Jofkf/Lsf] d'=c=s= ;lxtsf] j|mo d"No slt /x]5 <

-u_  ljSsLn] slt ?lkofF lt/]/ lsg]sf /x]5g\ <

-3_  6]an 6]lg;sf] laj|mLaf6 d"No clej[l4 s/afkt slt /sd ;/sf/sf] sf]ifdf hDdf  
x'G5 < 

-ª_  l8n/ / v'b|f Jofkf/Ln] d"No clej[l4 s/afkt slt slt /sd ;/sf/L sf]ifdf hDdf 
ug'{k5{ <

;dfwfg 

cfoftstf{n] sfod u/]sf] d"No clej[l4 s/afx]ssf] laj|mL d"No = ? 25,000

d"No clej[l4 s/sf] b/ = 13%

-s_ l8n/nfO{ d'=c=s=;lxt k/]sf] d"No = 25,000 + 25,000 sf] 13%

   = 25,000 + 25,000 × 13 
100

   = 25,000 + 3,250 

   = ?= 28,250

oxfF l8n/n] gfkmf / cGo vr{;d]t hf]8L d"No clej[l4 s/afx]ssf], 

laj|mL d"No = ?= 30,000

-v_ v'b|f Jofkf/LnfO{ d'=c=s=;lxt k/]sf] d"No  = 30,000 + 30,000 sf] 13%

   = 30,000 + 30,000 × 13 
100

   = 30,000 + 3,900 

   = ?= 33,900

oxfF v'b|f Jofkf/Ln] gfkmf / cGo vr{;d]t hf]8L d"No clej[l4 s/afx]ssf],  
laj|mL d"No = ?= 37,000
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-u_ ca ljSsLsf] d\'\=c=s= ;lxtsf] d"No = ?= 37,000 + ?= 37,000 sf] 13%

= ?= 37,000 + 37,000 × 13 
100

= ?= 37,000 + 4,810 
= ?= 41,810

-3_ d"No clej[l4 s/afkt ;/sf/sf] sf]ifdf hDdf x'g] /sd = ?= 4,810

-ª_ l8n/n] d"No clej[l4 s/afkt ;/sf/L sf]ifdf hDdf ug'{ kg]{ /sd lgsfNbf,

klxnf] tl/sf bf];|f] tl/sf

p;n] p7fPsf] d'cs = ?= 3,900

p;n] lt/]sf] d'cs = ?= 3,250

;/sf/L sf]ifdf hDdf ug'{ kg]{ /sd 

   = ?= 3,900 – ?= 3,250 

   = ?= 650

;/sf/L sf]ifdf hDdf ug'{ kg]{ /sd = 

-?= 30,000 – ?= 25,000) sf] 13% 

= 5,000 × 13 
100

= ?= 650

v'b|f Jofkf/Ln] d"No clej[l4 s/afkt ;/sf/L sf]ifdf hDdf ug'{ kg]{ /sd lgsfNbf,

klxnf] tl/sf bf];|f] tl/sf

p;n] p7fPsf] d'cs = ?= 4,810

p;n] lt/]sf] d'cs = ?= 3,900

;/sf/L sf]ifdf hDdf ug'{ kg]{ /sd 

   = ?= 4,810 – ?= 3,900 

   = ?= 910

;/sf/L sf]ifdf hDdf ug'{ kg]{ /sd = 

-?= 37,000 – ?= 30,000_ sf] 13% 

  = 7,000 × 13 
100

  = ?= 910
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1. lbOPsf] tflnsfsf cfwf/df d"No clej[l4 s/ /sd kQf nufpg'xf];\ M

j|m=;= d"No clej[l4 s/afx]ssf] 
d"No

d"No clej[l4 
s/sf] b/

d"No clej[l4 s/ /sd

-s_  ?= 300 13% <

-v_  ?= 750 13% <

-u_  ?= 6,000 13% <

-3_  ?= 3,75,000 13% <

-ª_  ?= 20,27,000 13% <

2.  lbOPsf] tflnsfsf cfwf/df d"No clej[l4 s/ gnufpFbfsf] d"No lx;fa ug'{xf];\ M

j|m=;= d"No clej[l4  
s/afx]ssf] d"No

d"No clej[l4  
s/;lxtsf] d"No

d"No clej[l4 s/sf] b/

-s_ < ?= 3,616 13%

-v_ < ?= 30,510 13%

-u_ < ?= 3,390 13%

-3_ < ?= 57,630 13%

-ª_ < ?= 1,19,328 13%

3.  tn lbOPsf] d"No Jofkf/Lsf] d"=c=s= afx]ssf] j|mod"No xf] . o;sf] cfwf/df u|fxsn] ltg]{ d"=c=s= 
;lxtsf] d"No kQf nufpg'xf];\ M

cEof; 2.2

d"No =  ?= 25,700
gfkmf = 20%
d"=c=s = 13%

-u_ d"No =  ?=1,450
gfkmf = 25%
d"=c=s = 13%

-3_

VAT afx]ssf] cª\lst d"No 

d"No =  ?= 35,000
gfkmf = 10%
d"=c=s = 13%

-s_ VAT afx]ssf] cª\lst d"No 

 =  ?= 6,500
gfkmf  = 15%
d"=c=s = 13%

-v_ 
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4.  lbOPsf] tflnsfsf cfwf/df ;fdfgsf] jf:tljs d"No lx;fa ug'{xf];\ M -d"=c=s=sf] b/ 13%_

j|m=;= d"No clej[l4  
s/afx]ssf] cª\lst 

d"No

yk vr{

?=

gfkmf -nfutsf]_ d"No clej[l4  
s/;lxtsf] d"No

-s_  38L ?= 2,000 100 10% <

-v_ ;fOsn ?= 7,000 300 13% <

-u_ df]afOn ?= 27,000 500 15% <

-3_ df]afOn ?= 20,525 450 10% <

-ª_  NofK6k ?= 1,81,500 1500 15% <

5.  Pp6f k;n]n] PnO8L 6]lnlehg ;]6sf] d"No clej[l4 s/afx]s ?= 37,500 df lsg]5 . 
pSt k;n]n] yk vr{ ?= 500 hf]l8 nfut d"Nodf 12% gfkmf /flv 13% VAT nufpFbf 
;f] 6]lnlehgnfO{{ pkef]Stfn] slt ltg'{k5{ < lx;fa u/L kQf nufpg'xf];\ .

6. lbOPsf] tflnsfsf cfwf/df cª\lst d"No lgsfNg'xf];\ M

j|m=;= d"No clej[l4  
s/afx]ssf]  
cª\lst d"No

yk vr{ gfkmf 
-nfutsf]_

d"No clej[l4 
s/sf] b/

d"No clej[l4  
s/;lxtsf] d"No

-s_ < ?= 300 10% 13% ?= 4,518.30
-v_ < ?= 500 8% 13% ?= 15,132.96
-u_ < ?= 600 12% 13% ?= 57,584.80
-3_ < ?= 100 15% 13% ?= 2,079.20
-ª_ < ?= 1500 20% 13% ?= 2,40,012

7.  olb Pp6f ljB'tLo kfgL ttfpg] husf] d"No clej[l4 s/afx]s sfod ul/Psf] d"Nodf 
15% gfkmf lnO{ 13% d"No clej[l4 s/ nufpFbf ?= 2,573.01 x'G5 eg] ;f] husf]  
cª\lst d"No slt xf]nf < gfkmf / d"=c=s= /sd slt slt xf]nf, kQf nufpg'xf];\ .

8.  Ps hgf k;n]n] d"No clej[l4 s/afx]s ?= 27,500 df lsg]sf] Pp6f ;fdfg laj|mL ug]{ j|mddf  
gfkmf hf]8L d"No ?= 35,000 sfod u/]5g\ . 13% d"No clej[l4 s/ nufO{ a]Rbf,
-s_  d"No clej[l4 s/;lxtsf] d"No slt x'G5 <
-v_  o; sf/f]af/df Jofkf/Ln] slt k|ltzt gfkmf u/]sf] /x]5 <
-u_  olb laj|mL d"No ?= 33,000 sfod u/]sf] eP slt k|ltzt gfkmf sd x'G5 <
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9.  Ps hgf Jofkf/Ln] d"No clej[l4 s/afx]s ?= 4,000 df lsg]/ NofPsf] 38L laj|mLsf nflu 
25% d"No a9fP/ cª\lst d"No lgwf{/0f u/]5 . pSt 38Ldf 13% d"No clej[l4 s/ 
nufpFbf,

-s_ pkef]Stfn] d"No clej[l4 s/afkt slt /sd a'emfpg'k5{ <

-v_ olb 20% gfkmf /fvL d"No a9fPsf] eP d"No clela[l4 s/df slt /sd 36a9 x'g]
lyof] <

10.  Ps hgf yf]s laj|m]tfn] n'uf w'g] d]l;g (Washing  Machine)  ?= 67,000 df 13%  
d"No clej[l4 s/ nufP/ v'b|f k;n]nfO{{ laj|mL u¥of] . v'b|f k;n]n] ;f] d]l;g yk vr{ ?= 
3,000 / nfutdf ?= 5,000 gfkmf;lxt pkef]Stfsf 3/df k'¥ofOlbof] eg] 

-s_ v'b|f k;n]n] slt /sd d'=c=s= jfkt ltg'{k5{ < 

-v_ pkef]Stfn] d"No clej[l4 s/afkt xfnsf] b/df slt /sd lt¥of] xf]nf, kQf 
nufpg'xf];\ .

11. 38Lsf] xf]n;]n k;n]n] l8n/af6 Pp6f 38L d"No clej[l4 s/afx]s ?= 12,000 df 
lsg]5 . xf]n;]n k;n]n] d"No clej[l4 s/;lxt pSt 38L v'b|f Jofkf/LnfO{ ?= 16,950 
df a]r]5 . k|To]s txdf d"No clej[l4 s/sf] b/ 13% ePsf] cfwf/df,

-s_ v'b|f Jofkf/Ln] pSt 38LnfO{ d"No clej[l4 s/afx]s slt ?lkofF lt/]sf] /x]5 <

-v_ v'b|f Jofkf/Ln] d"No clej[l4 s/afkt slt /sd lt/]sf] /x]5 <

-u_ xf]n;]n k;n]n] slt /sd gfkmf /fv]sf] /x]5 <

12. xf]n;]n/n] k|lt s';L{ d'=c=s= afx]s ?= 9,000 sf b/n] l/6]n/nfO{ 15 cf]6f s';L{ laj|mL  
u¥of] . l/6]n/n] pSt s';L{nfO{ d'=c=s= afx]s ?= 11,500 sf b/n] pkef]StfnfO{ ;a} s';L{ 
laj|mL u¥of] eg] 15 cf]6f s';L{sf] sf/f]af/df 13% Eof6sf b/n],

-s_ l/6]n/n] slt /sd Eof6afkt xf]n;]n/nfO{ a'emfPsf] /x]5 <

-v_ l/6]n/n] Eof6afkt slt /sd pkef]Stfaf6 lnG5g\ <

-u_ l/6]n/n] ;/sf/nfO{ Eof6afkt slt /sd hDdf ug'{k5{ <

13. xf]n;]n/n] k|lt s';L{ d'=c=s= ;lxt ?= 10,170 sf b/n] l/6]n/nfO{ 10 cf]6f s';L{ laj|mL  
u¥of] . l/6]n/n] pSt s';L{nfO{ d'=c=s=afx]s ?= 11,500 sf b/n] pkef]StfnfO{ ;a} s';L{ 
laj|mL u¥of] eg] 10 cf]6f s';L{sf] sf/f]af/df 13% Eof6sf b/n],

-s_ l/6]n/n] slt /sd d'=c=s= afkt xf]n;]n/nfO{ a'emfPsf] /x]5 < pSt s';L{sf] 
d'=c=s= afx]ssf] d"No slt /x]5 <

-v_ l/6]n/n] d'=c=s=afkt slt /sd pkef]Stfaf6 lnG5g\ <

-u_ l/6]n/n] ;/sf/nfO{ d'=c=s=afkt slt /sd hDdf ug'{k5{ <
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ljBfyL{ pko'St ;d"xdf ljefhg x'g'xf];\ . k|To]s ;d"xn] clxn]sf] cfly{s jif{sf] ah]6 
jStJosf] cWoog ug'{xf];\ / pSt ah]6 jStJoaf6 lgDgfg';f/sf ;"rgfx¿ ;ª\sng u/L 
;d"xdf k|ltj]bg tof/ kfg'{xf];\ M

-s_ ah]6sf] cfsf/
-v_ ah]6df nufOPsf ljleGg k|sf/sf s/
-u_ d"No clej[l4 s/sf] b/
-3_ s/ 5'6 x'g] ;fdfg tyf ;]jf
-ª_ d"No clej[l4 s/ nfUg] j:t'
-r_ cGo cfos/

kl/of]hgf sfo{

14. xf]n;]n/n] k|lt 6]a'n d'=c=s= ;lxt ?= 10,170 sf b/n] l/6]n/nfO{ 30 cf]6f 6]a'n laj|mL  
u¥of] . l/6]n/n] pSt 6]a'nnfO{ d'=c=s=;lxt ?= 12,995 sf b/n] pkef]StfnfO{ ;a} 6]
a'n laj|mL u¥of] eg] 30 cf]6f 6]a'nsf] sf/f]af/df 13% Eof6sf b/n],

-s_ l/6]n/n] slt /sd d'=c=s=afkt xf]n;]n/nfO{ a'emfPsf] /x]5 < l/6]n/n] pSt  
6]a'nx¿nfO{ d'=c=s=afx]s slt d"Nodf lsg]sf] /x]5 <

-v_ l/6]n/n] d'=c=s=afkt slt /sd pkef]Stfaf6 lnG5g\ < pSt 6]a'nx¿sf] 
d'=c=s=afx]ssf] d"No slt /x]5 <

-u_ l/6]n/n] ;/sf/nfO{ d'=c=s=afkt slt /sd hDdf ug'{k5{ <

15. Pp6f lk|mhsf] d"No sDkgLn] ?= 30,000 sfod u/]sf] 5 . pSt lk|mh sDkgLn] l8n/nfO{ 
a]R5, km]l/ l8n/n] ?= 5,000 yk u/L v'b|f k;n]nfO{ a]R5 . v'b|f k;n]n] k'gM ?= 5,000 
yk u/L 1fg axfb'/nfO{ a]Rof] . 13% d"No clej[l4 s/ k|To]s txdf nufpFbf ;/sf/
nfO{ slt ?lkofF s/ k|fKt x'G5 <

16. Ps hgf l8n/n] jfl;ª d]l;gsf] d"No d'=c=s= afx]s ?= 56,000 sfod u¥of] . 
pgn] pSt jfl;ª d]l;g 13% s/;lxt xf]n;]n/nfO{ laj|mL u/]5g\ . xf]n;]n/n] 13% 
Eof6;lxt pSt d]l;g ?= 74,580 df l/6]n/nfO{ a]r]5g\ .

-s_ xf]n;]n/n] slt /sd d'=c=s=afkt ltg'{k5{ <

-v_ olb l8n/n] pSt jfl;ª d]l;g lsGbf d'=c=s=afkt ?= 6,500 lt/]sf] eP p;n] 
slt /sd d'=c=s=afkt ;/sf/nfO{ a'emfpg'k5{ <

-u_ l/6]n/n] pkef]StfnfO{ slt ?lkofFdf a]r]df d"No clej[l4 s/afkt ?= 9,360 k|fKt 
ug{ ;S5g\ .

-3_ dflysf] sf/f]jf/df s;n] ;a}eGbf a9L d'=c=s= /sd p7fpF5g\ <
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pQ/
1. -s_ ?= 39 -v_ ?= 97.50 -u_ ?= 780 -3_ ?= 48,750 

 -ª_ ?= 2,63,510 

2. -s_ ?= 3,200 -v_ ?= 27,000 -u_ ?= 3,000 -3_ ?= 51,000 

 -ª_ ?= 1,05,600 

3.  -s_ ?= 43,505 -v_ ?= 8,446.75 -u_ ?= 34,849.20 -3_ ?= 2,048.13 

4. -s_ ?= 2,610.30 -v_ ?= 9,321.37 -u_ ?= 35,736.25 -3_ ?= 26,071.93

 -ª_ ?= 2,37,808.50 

5.  ?= 48,092.80 

6.  -s_ ?= 3,335 -v_ ?= 11,900 -u_ ?= 44,900

 -3_ ?= 1,500 -ª_ ?= 1,75,500

7.  ?= 297 / ?= 296.01  

8. -s_ ?= 39,500 -v_  27.27% -u_ 26.67% 

9. -s_ ?= 650 -v_ ?= 26 sd x'g]lyof] . 

10. -s_ ?= 8,710 -v_ ?= 9,750

11.  -s_ ?= 15,000 -v_ ?= 1,950 -u_ ?= 3,000 

12.  -s_ ?= 17,550 -v_ ?= 22,425 -u_ ?= 4,875 

13.  -s_ ?= 11,700  / ?= 9,000  -v_ ?= 14,950 -u_ ?= 3,250

14.  -s_ ?= 35,100  / ?= 2,70,000  -v_ ?= 44,850  / ?= 3,45,000 

   -u_ ?= 9,750  

15.   ?= 5,200  

16.  -s_ ?= 7,280  -v_ ?= 780 -u_ ?= 72,000

 -3_ lzIfsnfO{ b]vfpg'xf];\ . 
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3.1 sld;g (Commission)
lj|mofsnfk 1

sIffsf ;fyLx¿dWo]af6 tLgcf]6f ;d"x agfpg'xf];\ . ;d"xx¿dWo] klxnf] ;d"xsf] g]t[Tj ug]{nfO{{ 
laj|mLstf{sf ¿kdf hUufwgL -gfd M wlg/fd_, bf];|f] ;d"xsf] g]t[Tj ug]{nfO{{ vl/bstf{sf ¿kdf 
hUuf lng] JolSt -gfd M cflbgfy_ / t];|f] ;d"xsf] g]t[Tj ug]{nfO{{ dWo:ystf{sf ¿kdf Ph]G6  
-gfd M ;ljgf_ agfO{ clego ug'{xf];\ .

s'g} j:t' jf ;]jfsf] laj|mLstf{ / vl/bstf{sf lardf dWo:ystf{sf] e"ldsf lgjf{x 
ug]{ JolStnfO{{ Ph]G6 (Agent) elgG5 . o;/L dWo:ystf{sf] e"ldsf lgjf{x u/]afkt 
lgodadf]lhd laj|mL d"Nosf] lglZrt k|ltztsf b/n] Ph]G6n] kfpg] /sdnfO{{ sld;g 
elgG5 . Ph]G6n] To:tf] /sd vl/bstf{ jf laj|mLstf{ jf b'j}af6 lng ;S5 . sld;g 
lnFbf lbFbf laj|mL d"NonfO{{ cfwf/ dflgG5 . sld;gnfO{{ k|ltztdf JoSt ul/G5 . hUufsf] 
sf/f]af/df, a}ª\s tyf laQLo ;+:yfx¿df, ladf sDkgLx¿df, ;fdfg lsgd]n cflb h:tf 
cfly{s sf/f]af/ x'g] Joj;fox¿df sld;gsf] u0fgf ul/G5 .

kf7 3
sld;g / nfef+z 

(Commission and Dividend)

pbfx/0f 1

Ph]G6n] ?= 25,00,000 df hUuf a]lrlbPafkt 5% sld;g kfpF5g\ eg],

-s_ Ph]G6n] sld;gafkt slt /sd kfpg] /x]5g\ <

-v_ sld;gkl5 hUufwgLsf xftdf slt /sd k5{ < kQf nufpg'xf];\ .

;dfwfg 

oxfF hUufsf] laj|mL d"No = ?= 25,00,000
 sld;g b/ = 5%

-s_ sld;gafktsf] /sd = <
-v_ hUufwgLn] kfpg] /sd = <

-s_ xfdLnfO{{ yfxf 5,
sld;g /sd = ?= 25,00,000 sf] 5%
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   = ?= 25,00,000 × 
5

100
   = ?= 1,25,000
⸫ sld;gafktsf] /sd = ?=1,25,000
-v_ hUufwgLn] kfpg] /sd = sld;gkl5sf] d"No = laj|mL d"No — sld;g /sd

   = 25,00,000 − 1,25,000
⸫ hUufwgLn] kfpg] /sd = ?= 23,75,000

pbfx/0f 2

Pp6f sDkgLn] Ph]G6nfO{{ lbg] sld;g b/ lgDgfg';f/ pNn]v ul/Psf] 5 M

 ?= 15,00,000 ;Ddsf] laj|mLdf 0.5%
 ?= 15,00,000 eGbf dfly ?= 25,00,000 ;Ddsf] laj|mLdf 1%
 ?= 25,00,000 eGbf dfly ?= 40,00,000 ;Ddsf] laj|mLdf 1.5%
 ?= 40,00,000 eGbf dflysf] laj|mLdf 2%
dflysf] sld;gsf] b/cg';f/ ?= 60 nfvsf] laj|mLdf Ph]G6n] sld;gafkt hDdf slt /sd 
kfpF5 < kQf nufpg'xf];\ .

;dfwfg 

oxfF laj|mL d"No ?=60,00,000 nfO{{ sld;gsf] ;Ldfcg';f/ 6'j|mofP/ n]Vbf,

 ?=60,00,000 = ?=15,00,000 + ?=10,00,000 + ?=15,00,000 + ?=20,00,000

    
 0.5% 1% 1.5% 2%

hDdf sld;g /sd = ?=15,00,000 sf] 0.5% + 10,00,000 sf] 1%
 + ?= 15,00,000 sf] 1.5% + ?= 20,00,000 sf] 2%

= ?= 15,00,000 × 
0.5
100  +  10,00,000 × 

1
100  

 
 +  15,00,000 × 

1.5
100  +  20,00,000 × 

2
100  

= 7,500 + 10,000 + 22,500 + 40,000

⸫ hDdf sld;g /sd = ?= 80,000
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pbfx/0f 4

Pp6f k':ts k;ndf sfd ug]{ JolStsf] dfl;s tna ?= 16,000 5 . pgn] dlxgfdf ?= 5,00,000 
eGbf a9Lsf] k':ts laj|mL ug{ ;s]df pgnfO{{ 2% sld;g lbg] ul/G5 . olb pSt k;nsf]  
j}zfv dlxgfsf] hDdf laj|mL ?= 7,25,000 eP, sfd ug]{ JolStsf] pSt dlxgfsf] hDdf cfDbfgL slt  
x'G5, kQf nufpg'xf];\ M

;dfwfg 

oxfF sd{rf/Lsf] dfl;s tna = ?= 16,000

j}zfv dlxgfsf] laj|mL /sd = ?= 7,25,000

sld;gsf] b/ = 2%

sd{rf/Lsf] dfl;s cfDbfgL = ? 
hDdf laj|mL /sd ?=7,25,000 nfO{ sld;g ;Ldfcg';f/ n]Vbf,
 ?= 7,25,000 = ?= 5,00,000 + ?= 2,25,000

pbfx/0f 3

Pp6f lgdf{0f ;fdu|L k;ndf sfd ug]{ sd{rf/Lsf] dfl;s tna ?= 12,000 5 . pgn] ;fdfg laj|mL  
u/]afkt sld;g klg kfpF5g\ . pgn] Ps dlxgfdf ?= 4,75,000 sf] lgdf{0f ;fdu|L laj|mL u/]5g\ . olb 
pgn] pSt dlxgfdf sld;g;lxt ?=19,125 sdfP5g\ eg] sld;gafkt dfq slt k|ltzt cfDbfgL  
u/]sf /x]5g\ < lgsfNg'xf];\ .

;dfwfg 

laj|mL d"No = ?= 4,75,000

k;nsf sd{rf/Lsf] dfl;s tna = ?= 12,000

sd{rf/Lsf] sld;g;lxtsf] dfl;s cfDbfgL = ?= 19,125

⸫ sld;g /sd  =  ?= 19,125 − ?= 12,000

   =  ?= 7,125

ca sld;g b/ = 
sld;g /sd
laj|mL d"No

 × 100%

   = 
7,125

4,75,000  × 100%

   =  1.5%
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1. lbOPsf] tflnsfsf cfwf/df sld;g /sd kQf nufpg'xf];\ M

j|m=;= ljj/0f hDdf laj|mL d"No sld;gsf] b/

-s_ hUuf ?= 1 s/f]8 50 nfv 5%

-v_ 3/ ?= 2 s/f]8 3%

-u_ kmf]6f]skL d]l;g ?= 4 nfv 7.5%

-3_ ;]o/ sf/f]af/ ?= 5 s/f]8 25 nfv 2%

2. Ph]G6n] ?= 1,40,00,000 sf] 3/ a]lrlbPafkt 5% sld;g kfpF5 eg]

-s_ Ph]G6n] kfpg] sld;g /sd slt xf]nf < lx;fa ug'{xf];\ .

-v_ 3/wgLn] kfpg] /sd slt xf]nf < kQf nufpg'xf];\ .

3. Pp6f df]6/;fOsn ;f]?ddf ?= 20,000 dfl;s lx;fan] tna kfpg] 10 hgf sd{rf/L 5g\ . 
pgLx¿n] dfl;s s'n laj|mLsf] 0.25% sf b/n] sld;g kfpg] /x]5g\ . olb c;f]h dlxgfdf hDdf  
?= 1,35,00,000 sf] sf/f]af/ eP5 eg] 

-s_ pSt ;f]?dn] sld;gafkt sd{rf/LnfO{{ hDdf slt ?lkofF lbg'kg]{ /x]5 < lx;fa 
ug{xf];\ .

-v_ Ps hgf sd{rf/Lsf] cfDbfgL pSt dlxgfsf] tnaeGbf slt k|ltztn] a9L eP5 <
4. Pp6f Knfl:6shGo ;fdfg pTkfbs sDkgLn] ?= 6,00,000 ;Ddsf] laj|mLdf  

1%, ?= 6,00,000 nfveGbf a9L ?= 10,00,000 ;Ddsf] laj|mLdf 1.5% / ?= 10,00,000 
eGbf dflysf] laj|mLdf 2% sld;g lbg] /x]5 eg] tn lbOPsf laj|mL /sddf ljj|m]tfn] k|fKt  
ug]{ sld;g lgsfNg'xf];\ M

-s_ ?= 4,45,600 -v_ ?= 7,25,000  -u_ ?= 15,75,000

cEof; 3.1

sld;g = 2%

ca sld;g /sd = ?= 250000 sf] 2%
 = 2,50,000 × 2

100
 = ?=5,000

t;y{ pSt sd{rf/Lsf] j}zfv dlxgfsf] hDdf cfDbfgL = ?= (16,000 + 5000)

   = ?= 21,000
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5. Pp6f s:d]l6s k;ndf sfd ug]{ sd{rf/Lsf] dfl;s tna ?= 17,000 5 . p;n] hDdf 
laj|mL /sddf s]xL k|ltzt sld;g kfpF5 . olb dª\l;/ dlxgfdf ?= 10,00,000 laj|mL 
u/]/ p;n] tna;lxt hDdf ?= 30,000 cfDbfgL u/]5 eg] k;naf6 slt k|ltzt 
sld;g kfPsf] /x]5 < kQf nufpg'xf];\ .

glhs}sf] Pp6f sDkgL jf k;ndf hfg'xf];\ . ToxfFsf sd{rf/Lx¿;Fu jf ;~rfns;Fu 
lgDglnlvt s'/fsf af/]df ;f]wk'5 ug'{xf];\ / k|ltj]bg tof/ u/L sIffdf k|:t't ug'{xf];\ M 

-s_ laj|mLsf k|fjwfg

-v_ sd{rf/Lsf nflu laj|mLafktsf] yk ;'ljwfsf] of]hgf

kl/of]hgf sfo{

1. -s_ ?= 7,50,000 1. -v_ ?= 6,00,000 1. -u_ ?=30,000 1. -3_ ?=10,50,000

2. -s_ ?=7,00,000 2. -v_ ?=1,33,00,000 3. -s_ ?=33,750 -v_ 16.88%

4. -s_ ?=4,456 4. -v_ ?=7,875 4. -u_ ?=23500 5. 1.3%

pQ/
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3.2 af]g; (Bonus)
lj|mofsnfk 1

24 k'; 2077 sf] gofF klqsf b}lgsdf k|sflzt æsd{rf/LnfO{{ 6 s/f]8 af]g; ljt/0f ub}{ cfon 
lgudÆ zLif{ssf] ;dfrf/sf] ;Dkflbt c+z o;k|sf/ 5 M

g]kfn cfon lgudn] sd{rf/LnfO{{ af]g; ljt/0f ug]{ ePsf] 5 . gfkmf ePsf] jif{ af]g; 
ljt/0f ug]{ sfg'gL k|fjwfgnfO{{ 6]s]/ lgud Joj:yfkgn] sd{rf/LnfO{{ af]g; ljt/0f ug]{ 
lg0f{o u/]sf] xf] . sd{rf/LnfO{{ af]g; v'jfpg lgudn] ;/sf/sf] cg'dlt lng'k5{ .

cfon lgudn] b'O{ cfly{s jif{ (2075/076 / 2076/077) sf] af]g;afkt 5'6\ofPsf] 
29 s/f]8 9 nfv 86 xhf/ ?lkofFaf6 sl/a 6 s/f]8 ?lkofF sd{rf/LnfO{{ ljt/0f ug{  
nfu]sf] xf] . lgudsf] cflwsfl/s 6«]8 o'lgogsf cWoIf uf]kfn /fO{sfcg';f/ ;xfos:t/sf  
sd{rf/LnfO{{ 2 dlxgf 15 lbgsf] / clws[t jf ;f]eGbf dflyNnf] :t/sf sd{rf/LnfO{{  
2 dlxgfsf] tna a/fa/sf] /sd af]g; ljt/0f ug]{ lg0f{o ePsf] 5 . sd{rf/LnfO{ af]g; 
(Bonus) ljt/0f ug{ ;s] sfo{;Dkfbg emg k|efjsf/L x'g] ljZjf; lnPsf 5f}F, pgn] eg], 
æcy{n] o; k6s :jLs[lt lbg]df cfzfjfbL 5f}F .Æ

af]g; P]gn] v'b gfkmfsf] 1 k|ltzt x'g cfpg] /sd ;fj{hlgs ;+:yfgsf sd{rf/LnfO{{  
af]g;afkt ljt/0f ug{ kfpg] Joj:yf u/]sf] 5 . P]gn] clwstd 3 dlxgfsf] tna  
a/fa/sf] /sd Ps cfly{s jif{df sd{rf/Ln] af]g;afkt kfpg] Joj:yf;d]t u/]sf] 5 . 
lgudn] af]g;af6 5'6\ofPsf] /sdaf6 sd{rf/LnfO{{ ljt/0f u/L afFsL /sdsf] 80% ;/sf/L  
sf]ifdf / 20% lgudsf] sNof0fsf/L sf]ifdf hDdf ug'{kg]{ 5 . b'j} sf]ifdf 22 s/f]8 
?lkofFeGbf a9L /sd lgudn] hDdf ug]{ 5 .

dflysf] ;dfrf/sf] c+z cWoog u/L tnsf k|Zgsf] pQ/ lbg'xf];\ M

-s_ sDkgLn] af]g; lsg lbG5 xf]nf <

-v_ s]nfO{{ cfwf/ dfgL af]g; ljt/0f ul/Psf] x'G5 xf]nf <

-u_ s] sDkgLn] d'gfkmf sdfpg g;Sbf klg af]g; ljt/0f u5{ <

s'g} sd{rf/Ln] cfkm" sfo{/t ;+:yfaf6 lgoldt ¿kdf kfpg] kfl/>lds -tna_ sf  
cltl/St pSt sd{rf/Ln] cfkm" sfo{/t ;+:yfn] gfkmf sdfpg ;s]sf] sf/0fn] sfo{/t 
sd{rf/LnfO{{ pSt gfkmfsf] lglZrt k|ltzt /sd jflif{s ¿kdf Psd'i6 k|f]T;fxg :j¿k 
k|bfg ul/g] /sdnfO{{ af]g; (Bonus) elgG5 . g]kfnsf] ;Gbe{df x]g]{ xf] eg] g]kfn 
ljB't\\ k|flws/0f, g]kfn 6]lnsd, g]kfn cfon lgud, g]kfn vfg]kfgL ;+:yfg, ljleGg  
a}ª\snufot cGo lghL ;+:yfgx¿n] d'gfkmf u/]df To:tf ;+:yfgx¿df sfd ug]{ sd{rf/Lx¿n] 
P]g lgodcg';f/ jflif{s ¿kdf Psd'i6 af]g; (Bonus) kfpg] u5{g\ .
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pbfx/0f 1

Pp6f pBf]un] Ps jif{df ?= 40,00,000 d'gfkmf u/]5 . d'gfkmf u/]sf] /sdsf] 60% /sd To;  
pBf]udf sfo{/t 80 hgf sd{rf/LnfO{{ af]g; :j¿k a/fa/ /sd ljt/0f ug]{ lg0f{o u/]5 eg] k|To]s 
sd{rf/Ln] pSt jif{ slt /sd af]g;afkt k|fKt ug]{ /x]5g\, kQf nufpg'xf];\ .

;dfwfg

hDdf d'gfkmf u/]sf] /sd = ?= 40,00,000

ljt/0f ul/g] af]g; /sd = ?= 40,00,000 sf] 60%

 = 40,00,000 × 60
100

 = ?= 24,00,000

hDdf sd{rf/L ;ª\Vof = 80 hgf

Ps hgf sd{rf/Ln] kfpg] af]g; = ?= 24,00,000
80

 = ?=30,000

ctM k|To]s sd{rf/Ln] pSt jif{df tna afx]s ?=30,000 af]g; /sd k|fKt u5{g\ .

pbfx/0f 2

Pp6f xf]6nn] Ps jif{df ?= 50,00,000 d'gfkmf u/]5 . d'gfkmfsf] s]xL k|ltzt ;f] xf]6ndf sfo{/t 
55 hgf sfdbf/nfO{{ a/fa/ ?= 50,000 sf b/n] af]g; ljt/0f u/]5 eg] ;f] xf]6nn] d'gfkmfsf] slt 
k|ltzt nfef+z ljt/0f u/]sf] xf]nf, lx;fa ug'{xf];\ .

;dfwfg 

xf]6nsf] hDdf jflif{s d'gfkmf = ?=50,00,000
k|lt sd{rf/L ljt/0f ul/Psf] af]g; = ?=50,000
hDdf sd{rf/L ;ª\Vof = 55 hgf

af]g; :j¿k ljt/0f ul/Psf] hDdf /sd = 55 × ?=50,000
  = ?=27,50,000

 ⸫ ljt/0f ul/Psf] nfef+z k|ltzt  = ?= 27,50,000
50,00,000

 × 100%

  = 55%
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3.3 l8le8]G8 (Dividend)

lj|mofsnfk 2

lj=;+= 2077 r}q 14 ut] uf]/vfkq cgnfOgdf k|sflzt …6]lnsdsf] nfef+z kfl/tÚ zLif{ssf] 
;dfrf/sf] ;Dkflbt c+z o; k|sf/ 5 M

g]kfn b'/;~rf/ sDkgLn] cfly{s jif{ 2076/77 sf] d'gfkmfaf6 k|lt ;]o/ 40 ?lkofFsf b/n] 
;]o/wgLnfO{{ gub nfef+z ljt/0f ug]{ k|:tfj kfl/t u/]sf] 5 . 

dflysf] ;dfrf/ c+z cWoog u/L tnsf k|Zgsf] pQ/ lbg'xf];\ M

-s_  ;]o/ eg]sf] s] xf] <

-v_  tkfO{F cyjf, tkfO{Fsf] kl/jf/df s'g} ;b:on] s'g} sDkgLsf] ;]o/ vl/b ug'{ePsf] 5 <

-u_  l8le8]G8 eg]sf] s] xf] < s]nfO{{ cfwf/ dfgL sDkgLn] l8le8]G8 ljt/0f u5{ <

-3_  sDkgLn] k|To]s jif{ u/]sf] d'gfkmfsf] s]xL lx:;f ;]o/ wgLx¿nfO{{ ljt/0f ug]{ u5{, 
tkfO{Fn] jf tkfO{Fsf] kl/jf/n] To:tf] /sd k|fKt ug'{ePsf] 5 <

s'g} sDkgL jf gfkmfd"ns ;+:yfdf ;]o/ nufgL u/]sf cfwf/df ;+:yfn] sdfPsf] gfkmf 
/sdsf] s]xL k|ltzt /sd ;]o/wgL (Share holder) nfO{{ k|bfg ul/G5 eg] pSt 
/sdnfO{{ l8le8]G8 (Dividend) elgG5 . l8le8]G8 ljt/0f ubf{ ;+:yfgsf] v'b gfkmfdWo]  
5'6\ofOPsf] lglZrt k|ltzt /sdnfO{{ ;]o/ ;ª\Vofn] efu u/]/ ljt/0f ul/G5 . o:tf] 
l8le8]G8 (Dividend) b'O{ lsl;dsf] x'G5 M 

-s_ gub l8le8]G8 (Cash dividend) / 

-v_ ;]o/ l8le8]G8 (Share dividend) . af]g; / l8le8]G8 b'j} nfef+z x'g\ .

pbfx/0f 3

olb Pp6f n3'ljQ sDkgLdf ?=100 sf b/n] 6,00,000 lsQf ;]o/ /x]5 / pSt ;+:yfn] Ps jif{df 
?= 40,00,000 d'gfkmf u/]5 . olb ;+:yfn] d'gfkmfsf] 20% gub l8le8]G8 (Cash dividend)  
;]o/ wgLx¿nfO{{ ljt/0f ug]{ lg0f{o u/]5 eg] pSt sDkgLsf] 60 lsQf ;]o/ x'g] JolStn] slt gub 
l8le8]G8 (Cash dividend) k|fKt u5{, kQf nufpg'xf];\ . 

;dfwfg 
oxfF hDdf d'gfkmf = ?= 40,00,000
ljt/0f ul/g] hDdf gub l8le8]G8 = ?= 40,00,000 sf] 20%
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 = 40,00,000 × 20
100

 = ?= 8,00,000
km]l/ hDdf z]o/ lsQf ;ª\Vof = 6,00,000

1 lsQf ;]o/sf] gub l8le8]G8 = 8,00,000
6,00,000

 = ?= 1.33

ct M 60 lsQf ;]o/ x'g] JolStn] pSt sDkgLaf6 k|fKt ug]{ l8le8]G8 = 60 × ?= 1.33

 = ?= 80

1. lbOPsf] tflnsfsf cfwf/df nfef+z lx;fa ug'{xf];\ M

sDkgL d'gfkmf nfef+zsf] b/
-s_ ?=60 nfv 25%
-v_ ?= 2 s/f]8 50 nfv 67.5%
-u_ ?=80 nfv 48%
-3_ ?=9 s/f]8 55%

2.  Pp6f sk8f pBf]un] lj=;+= 2076 ;fndf ?= 5 nfv 60 xhf/ d'gfkmf u/]5 . d'gfkmf 
u/]sf] /sdsf] 60% /sd cfˆgf] pBf]udf sfd ug]{ 105 hgf sd{rf/LnfO{{ af]g; :j¿k 
ljt/0f ug]{ lg0f{o u/]5 eg] k|To]s sd{rf/Ln] slt slt /sd k|fKt ug]{ eP5g\ < kQf 
nufpg'xf];\ .

3.  Pp6f ladf sDkgLn] d'gfkmfsf] b'O{ ltxfO /sd cfˆgf 150 hgf sd{rf/LnfO{{  
a/fa/ x'g]u/L ?= 40,000 sf b/n] af]g; :j¿k ljt/0f ug]{ lg0f{o u/]5 eg] To; jif{ 
;f] sDkgLsf] hDdf d'gfkmf slt /x]5 <

4.  lbOPsf] tflnsfaf6 s'n l8le8]G8 (Total dividend) / k|lt;]o/ lsQf l8le8]G8  
(Per share dividend) lx;fa ug'{xf];\ M

sDkgL hDdf ;]o/ lsQf l8le8]G8sf] b/ v'b gfkmf

-s_ 4,50,000 40% ?=50,00,000
-v_ 1,15,62,486 55.5% ?=12,00,00,000
-u_ 3,28,50,000 23.5% ?=5,20,60,000
-3_ 21,63,25,030 60% ?=2,75,67,36,894

cEof; 3.2
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5. ;"o{nIdL ;xsf/L ;+:yfdf ?=100 sf b/n] 13,63,497 lsQf ;]o/ lyof] . ddtfsf] pSt 
;xsf/L ;+:yfdf 350 lsQf ;]o/ 5 . ;+:yfn] Ps jif{df ?= 1 s/f]8 20 nfv d'gfkmf 
sdfP5 / ;]o/ wgLx¿nfO{{ d'gfkmfsf] 45% gub l8le8]G8 lbg] lg0f{o u/]5 eg] ddtfn] 
slt gub l8le8]G8 (Dividend) kfpFl5g\, kQf nufpg'xf];\ .

6. k|lt lsQf ?= 100 kg]{ 22,39,440 lsQf ;]o/ ePsf] Pp6f ladf sDkgLn] jflif{s  
?= 1,52,05,674 d'gfkmf u/]5 . ;f] sDkgLsf] ;~rfns ;ldltaf6 d'gfkmfsf] 65% 
gub l8le8]G8 (Cash dividend) lbg] lg0f{o eP5 eg] 280 lsQf ;]o/ ePsf] Ps hgf  
;]o/ wgLn] hDdf slt gub l8le8]G8 kfpF5g\ xf]nf, lx;fa ug'{xf];\ .

1. -s_ ?= 1,5,00,000 -v_ ?= 1,68,75,000 -u_ ?= 38,40,000 

-3_ ?= 4,95,00,000 

2. ?= 3,200 

3. ?= 90,00,000 

4. -s_ ?= 20,00,000 / ?= 4.44 -v_  ?= 6,66,00,000 / ?= 5.76

-u_ ?= 1,22,34,100 / ?= 0.37 -3_  ?= 1,65,40,42,136.4 / ?= 7.65

5. ?= 1,386.14 

6. ?= 1,235.77

kl/of]hgf sfo{

cfˆgf] sIffsf]7fsf ;fyLx¿nfO{{ 5 cf]6f ;d"xdf ljefhg u/L ljleGg 5 cf]6f ;fj{hlgs 
jf lghL ;+:yfgx¿n] cfˆgf sd{rf/LnfO{{ ljt/0f ug]{ af]g; / s'g} 5 cf]6f sDkgLsf]  
;]o/cg';f/ ljt/0f x'g] l8le8]G8nfO{{ sIffsf]7fdf k|:t't ug'{xf];\ .

pQ/
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4.0 k'g/jnf]sg (Review)
lbOPsf k|Zgx¿df 5nkmn u/L ;dfwfg ug'{xf];\ M
-s_  25 cf]6f sfkLsf] d"No ?= 500 k5{ eg] Pp6f sfkLsf] d"No slt k5{ <
-v_  Ps bh{g sfkLsf] d"No ?= 600 k5{ eg] 7 cf]6f sfkLsf] d"No slt k5{ <
-u_  cfkm";Fu ePsf] ?= 750 df 10% /sd yKg] xf] eg] slt ?lkofF x'G5 <
-3_  ?= 500 sf] SofNs'n]6/df 2% 5'6 lbFbf slt /sd 5'6 x'G5 < 5'6kl5sf] d"No slt x'G5 <
P]lss lgod, 5'6 /sd, yk /sd;DaGwL lx;fa cluNnf sIffdf cWoog ul/;s]sf 5f}F . h;sf] 
k|of]uaf6 xfd|f b}lgs hLjgdf 3/df vkt ul/g] lah'nL, kfgL, 6]lnkmf]g lansf] dx;'n ltg]{  
j]nfdf ul0ftLo cfwf/e"t lj|mofx¿af6 lx;fa ug{ ;xh x'G5 .

ljB't\ dx;'n, kfgLsf] dx;'n, 6]lnkmf]g dx;'n, 6\ofS;L ef8f cflb h:tf 3/fo;L vr{x¿ cfˆgf] 
df]afOndf x'g] PK; jf sDKo'6/ ;]6sf] k|of]u u/]/ cgnfOg (online) dfWodaf6 klg e'StfgL 
ug{ ;lsG5 . cfhsfn ;"rgf k|ljlwn] ubf{ ljleGg dx;'nx¿, z'Nsx¿ e'StfgL ug{ ;DalGwt 
sfof{nodf ef}lts ¿kdf pkl:yt eO{ 3G6f}F kª\lStdf /xg'kg]{ afWofTds cj:yfsf] cGTo x'Fb} 
uPsf] 5 .

4.1  lah'nLsf] vkt;DaGwL 3/fo;L vr{sf] lx;fa (Household expenses 
for use of electricity)

lj|mofsnfk 1

g]kfn ljB't\\ k|flws/0fn] pknAw u/fpg] ljB't\ ;]jfafkt nfUg] dx;'n b/ ljB't\ ld6/  
Ifdtfcg';f/ km/s km/s lgwf{/0f u/]sf] 5 . 

ldlt @)&*÷&÷* df a;]sf] ljB't\ lgodg cfof]usf] !$) cf}F a}7saf6 lgwf{l/t  
ljB't\ pkef]Stf dx;'n b/

lsnf]jf6–306f
-o'lg6_

5 PlDko/ 15 PlDko/ 30 PlDko/ 60 PlDko/

;]jf z'Ns  
-?=_

OghL{ z'Ns 
-?=_

;]jf z'Ns  
-?=_

OghL{ z'Ns  
-?=_

;]jf z'Ns  
-?=_

OghL{ z'Ns  
-?=_

;]jf z'Ns  
-?=_

OghL{ z'Ns  
-?=_

0 – 20 30 0] 50 4.00 75 5 125 6
21 – 30 50 6.50 75 6.50 100 6.50 125 6.50
31 – 50 50 8.00 75 8.00 100 8.00 125 8.00
51 – 100 75 9.50 100 9.50 125 9.50 150 9.50
101 – 250 100 9.50 125 9.50 150 9.50 200 9.50

250 eGbf dfly 150 11.00 175 11.00 200 11.00 250 11.00

gf]6M 5 PlDko/sf u|fxssf] xsdf olb dfl;s 20 lsnf]jf6–306fM o'lg6eGbf a9L vkt u/]df 1 
b]lv 20 lsnf]jf6–306fM o'lg6;Ddsf] OghL{ z'Ns ?= 3.00 k|lt o'lg6sf b/n] nfUg] 5 .

kf7 4
3/fo;L cª\sul0ft  

(Household Arithmetic)
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dflysf] dx;'n b/ / ;Fu}sf] lan cWoog u/L lbOPsf] k|Zgx¿ ;DaGwdf sIffsf]7fdf ;fyLx¿lar 
5nkmn ug'{xf];\ M

gf]6 M lsnf]jf6nfO{{ 5f]6s/Ldf 
ls=jf= n]lvG5 . 

-s_  lbOPsf] lah'nLsf] lan s'g 
dlxgfsf] xf] <

-v_  lancg';f/ slt Ifdtfsf] 
ld6/ h8fg ul/Psf] /x]5 <

-u_  tkfO{Fsf] 3/df s'g Ifdtfsf] 
ld6/ h8fg ul/Psf] 5 <

-3_  ;f] dlxgfdf o; landf 
slt o'lg6 ljB't vkt 
ePsf] b]Vg ;lsG5 <

-ª_  o; lancg';f/ Go"gtd 
z'Nsafkt slt ltg'{kg]{  
b]lvG5 <

-r_  tkfO{Fsf] 3/df h8fg  
ul/Psf] ld6/sf] Go"gtd 
dx;'n s;/L lx;fa 
ug'{x'G5 <

-5_  landf OghL{ z'Ns slt 
p7]5 <

-h_  dflysf] dx;'n b/ 
tflnsfdf Go"gtd z'Ns 
(Minimum charge) 
eGgfn] s] a'lemG5 < OghL{ z'Ns (energy charge) eGgfn] s] a'lemG5 <

-em_  tkfO{FnfO{{ xfn k|of]udf NofOPsf] :jrflnt d]l;gaf6 lbg] ljB't\ landf s'g s'g 
ljj/0f pNn]v ul/Psf] x'G5 <

-`_  tkfO{Fn] ld6/ l/8/af6 k|fKt ug'{ePsf] landf plNnlvt dx;'n s;/L lx;fa ul/Psf]  
xf]nf <

-6_ o; lancg';f/ s'g ldltdf ld6/ l/l8ª ePsf] /x]5 <
ldlt @)&*÷&÷* df a;]sf] ljB't\ lgodg cfof]usf] !$) cf}F a}7saf6 lgwf{l/t  
ljB't\ pkef]Stf dx;'n b/cg';f/ ufx{:yju{ -l;ª\un km]h_ ljB't\ vkt u/]afktsf] z'Ns 
lgDgcg';f/ lalnª ul/G5 M
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lalnª ug]{ tl/sf -5 PlDko/sf nflu_

l;=g= ljB't vkt 
o'lg6

b/ -k|lt 
o'lg6 ?=_

lalnª ug]{ tl/sf

1. 0-20 0.00 Go"gtd z'Ns ?= 30 nfUg] / OghL{ z'Nsafktsf] dx;'n 
gnfUg]

2. 21 b]lv 30 
o'lg6;Dd

6.50 Go"gtd z'Ns M ?= 50 nfUg] /

OghL{ z'Ns M 20 o'lg6;Dd k|lt o'lg6 ?= 3 / 21 o'lg6b]
lv 30 o'lg6;Ddsf] k|lto'lg6 ?= 6.50 sf b/n] dx;'n 
nfUg]

3. 31 b]lv 50 
o'lg6;Dd

8.00 Go"gtd z'Ns M ?= 50 nfUg] / 

OghL{ z'Ns M 20 o'lg6;Dd k|lt o'lg6 ?= 3

 21 o'lg6b]lv 30 o'lg6;Ddsf] k|lto'lg6 ?= 6.50 

 31 o'lg6b]lv 50 o'lg6;Ddsf] k|lto'lg6 ?= 8.00  sf 
b/n] dx;'n nfUg]

4. 51 b]lv 100 
o'lg6;Dd

9.50 Go"gtd z'Ns M ?= 75 nfUg] / 

OghL{ z'Ns M 20 o'lg6;Dd k|lt o'lg6 ?= 3

  21 o'lg6b]lv 30 o'lg6;Ddsf] k|lto'lg6 ?= 6.50

  31 o'lg6b]lv 50 o'lg6;Ddsf] k|lto'lg6 ?= 8.00 

 51 o'lg6b]lv 100 o'lg6;Ddsf] k|lt o'lg6 ?= 9.50 
sf b/n] nfUg] 

5. 101 b]lv 250 
o'lg6;Dd

9.50 Go"gtd z'Ns M ?= 100 nfUg] / 

OghL{ z'Ns M 20 o'lg6;Dd k|lt o'lg6 ?= 3

  21 o'lg6b]lv 30 o'lg6;Ddsf] k|lt o'lg6 ?= 6.50

  31 o'lg6b]lv 50 o'lg6;Ddsf] k|lt o'lg6 ?= 8.00

  51 o'lg6b]lv 250 o'lg6;Ddsf] k|lt o'lg6 ?= 9.50 
sf b/n] dx;'n nfUg]  
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6. 250 eGbf 
dfly

11.00 Go"gtd z'Ns M ?= 150 nfUg] / 
OghL{ z'Ns M 20 o'lg6;Dd k|lt o'lg6 ?= 3
 21 o'lg6b]lv 30 o'lg6;Ddsf] k|lt o'lg6 ?= 6.50
 31 o'lg6b]lv 50 o'lg6;Ddsf] k|lt o'lg6 ?= 8.00
 51 o'lg6b]lv 250 o'lg6;Ddsf] k|lt o'lg6 ?= 9.50
 251 o'lg6b]lv dfly ?= 11.00 sf b/n] dx;'n 
nfUg] 

7. 400 o'lg6eGbf 
dfly

12.00 Go"gtd z'Ns M ?= 175 nfUg] / 
OghL{ z'Ns M 1 b]lv 20 o'lg6;Ddsf] k|lt o'lg6 ?= 3
 21 o'lg6b]lv 30 o'lg6;Ddsf] k|lt o'lg6 ?= 6.50
 31 o'lg6b]lv 50 o'lg6;Ddsf] k|lt o'lg6 ?= 8.00
 51 o'lg6b]lv 150 o'lg6;Ddsf] k|lt o'lg6 ?= 9.50
 151 o'lg6b]lv 250 o'lg6;Ddsf] k|lt o'lg6  
?= 10.00

 251 o'lg6b]lv 400 o'lg6;Ddsf] k|lt o'lg6  
?= 11.00 sf b/n] dx;'n nfUg] 

 400 o'lg6b]lv dflysf] vktdf ?= 12.00 k|lt 
o'lg6sf b/n] dx;'n nfUg] 

gf]6 M o;} k|sf/n] 15, 30 / 60 PlDko/sf] lalnª ul/g] 5 .

pSt ljlgodfjnLdf u|fxsn] dx;'n a'emfpFbf lgDgfg';f/ 5'6 tyf hl/jfgfsf] Joj:yf ul/Psf]  
5 M

1. ld6/ l/l8ª u/]sf] ldltn] 7 lbgleq dx;'n a'emfPdf lan /sdsf] 2% 5'6 x'g]

2. ld6/ l/l8ª u/]sf] ldltn] 8 cf}F lbgb]lv 15 cf}F lbgleq dx;'n a'emfPdf lancg';f/

3. ld6/ l/l8ª u/]sf] ldltn] 16 cf}F lbgb]lv 30 cf}F lbg;Dd ljB't\ dx;'n a'emfPdf lan 
/sdsf] 5% yk b:t'/ -hl/jfgf_ nfUg]

4. ld6/ l/l8ª u/]sf] ldltn] 31 cf}F lbgb]lv 40 cf}F lbg;Dd ljB't\ dx;'n a'emfPdf lan 
/sdsf] 10% yk b:t'/ -hl/jfgf_ nfUg]

5. ld6/ l/l8ª u/]sf] ldltn] 41 cf}F lbg b]lv 60 cf}F lbg;Dd ljB't\ dx;'n a'emfPdf lan 
/sdsf] 25% yk b:t'/ -hl/jfgf_ nfUg]

6. ld6/ l/l8ª u/]sf] ldltn] 60 cf}F lbg;Dd klg ljB't\ dx;'n ga'emfPdf lagf ;"rgf 
h'g;'s} ;dodf klg ljB't\ sfl6g] . sg]S;g / afFsL /sd ;DalGwt u|fxsaf6 ;/sf/L 
afFsL ;/x c;"n pk/ ul/g] / l/sg]S;g b:t'/ ?= 500 nfUg] .
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cfˆgf] 3/df h8fg ul/Psf] ld6/sf] OghL{ Ifdtfcg';f/ g]kfn ljB't\ k|flws/0fsf] dx;'n b/ 
km/s km/s x'G5 . a9L OghL{ Ifdtfsf] ld6/ h8fg ubf{ Go"gtd dx;'n klg a9L g} a'emfpg' 
k5{ . To:t} hlt a9L ljB't\ vkt u¥of] Tolt g} yk dx;'n a'emfpg' k5{ . dx;'n lx;fa x'Fbf 
;]jf k|bfos ;+:yfn] kfpg] z'Ns ljB't\ pkef]u u/]afkt nfUg] z'Ns eGg] a'lemG5 . xfn g]kfn 
ljB't\ k|flws/0fn] ld6/ l/l8ª ug{ / u|fxsnfO{{ ljB't\ dx;'n e'Stfg ug{sf nflu ;"rgf k|ljlw 
(IT) sf] k|of]unfO{{ a9L k|fyldstfdf /fv]sf] kfOG5 .

ljB't\ dx;'n ld6/ l/l8ª u/]sf] ldltn] Ps xKtfleq a'emfPdf 5'6 kfOg], Ps xKtf gf3]/ 15 
lbg;Dddf a'emfPdf 5'6 gkfOg] cyf{t\ lancg';f/ x'g], 15 lbg kl5 a'emfPdf hl/jfgf nfUg] 
tyf 60 lbg;Dd klg dx;'n ga'emfPdf ljB't\ k|flws/0fn] h'g;'s} j]nf lah'nLsf] nfOg sf6\g 
;Sg] / k'gM h8fg z'Ns nfUg] Joj:yf lgoddf pNn]v ul/Psf] 5 .

pbfx/0f 1
5 PlDko/ OghL{ Ifdtfsf] ld6/ h8fg ul/Psf] /fdj/0fsf 3/sf] lj=;+= 2078 ;fn k'; dlxgfsf] 
lah'nLsf] lansf lgDgfg';f/ b'O{cf]6f ljj/0fsf cfwf/df tnsf k|Zgx¿sf] pQ/ lx;fa u/L kQf 
nufpg'xf];\ M 

xfnsf] cª\s (PRESENT RDG) = 42973 
;flas cª\s (PREVIOUS RDG) = 42828
oxfF landf RDG eGgfn] READING eGg] a'lemG5 .

-s_  /fdj/0fsf] 3/sf] k'; dlxgfdf slt o'lg6 ljB't\ vkt eP5 <

-v_  hDdf dx;'n slt nfUg] eP5 <

-u_  ld6/ l/l8ª ePsf] ldltn] 5 cf}F lbgdf dx;'n a'emfpg] xf] eg] slt ?lkofF 5'6  
kfOGYof] <

-3_  olb ld6/ l/l8ª ePsf] ldltn] 13 cf}F lbgdf dx;'n a'emfpg] xf] eg] slt ?lkofF 
cfjZos k5{ <

-ª_  olb ld6/ l/l8ª ePsf] ldltn] 22 cf}F lbgdf dx;'n a'emfPsf] eP /fdj/0f slt ?lkofF 
hl/jfgfdf kg]{ lyP xf]nfg\ <

-r_  olb pgn] ld6/ l/l8ª ePsf] ldltn] 39 cf}F lbgdf dx;'n a'emfPsf eP slt /sd 
hl/jfgf ltg'{ kYof]{ <

-5_  olb ld6/ l/l8ª ePsf] ldltn] 50 cf}F lbgdf dx;'n a'emfpg] xf] eg] ca yk b:t'/;lxt 
slt /sd g]kfn ljB't\ k|flws/0fnfO{{ a'emfpg' kg]{ x'G5 < lx;fa ug'{xf];\ .
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;dfwfg 

oxfF xfnsf] cª\s = 42973  

;flas cª\s = 42828
-s_ /fdj/0fsf] 3/sf] k'; dlxgfdf vkt ePsf] ljB't\ = (42973 – 42828) o'lg6
 = 145 o'lg6
-v_ cufl8 k[i7df plNnlvt dx;'n b/ cWoog u/f}F,

 oxfF 145 o'lg6 ljB't\ vkt ePsf sf/0fn] 5 PlDko/ Ifdtf ePsf] ld6/sf] nflu of] 
vkt o'lg6 ePsf] o'lg6eGbf dfly cyf{t\ 101–150 o'lg6;Ddsf] ;d"xdf k5{ . ;f]xL 
;d"xcg';f/ vkt 145 o"lg6nfO{{ 6'j|mofpFbf,

 145 o'lg6 = 20 o'lg6 + 10 o'lg6 + 20 o'lg6 + 95 o'lg6
    
  

 ?=3 ?=6.50   ?=8.00 ?=9.50

 Go"gtd z'Ns = ?=100

 hDdf OghL{ z'Ns = 20 × 3 + 10 × 6.50 + 20 × 8.00 + 95 × ?=9.50

  = 60 + 65 + 160 + 902.50

  = ?=1187.50

 (101-150) ;d"xsf] Go"gtd z'Ns = ?= 100

 hDdf dx;'n = Go"gtd z'Ns + hDdf OghL{ z'Ns

  = ?=100 + ?=1187.50

  = ?=1287.50

-u_  ld6/ l/l8ª u/]sf] ldltn] 7 lbgleq dx;'n e'Stfg u/]df lan /sdsf] 2% 5'6  
kfOG5 . 

 oxfF olb /fdj/0f 5 cf}F lbgdf dx;'n a'emfpg uPdf,

 dx;'ndf 5'6 /sd = ?= 1287.50 sf] 2%

  = ?= 1,287.50 × 2
100

  = ?= 25.75
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-3_  lgodcg';f/, ld6/ l/l8ª u/]sf] ldltn] 8 cf}F lbgb]lv 15 cf}F lbgleq dx;'n a'emfPdf  
lancg';f/ lx;fa x'G5 .

 oxfF 13 cf}F lbgdf /fdj/0fn] ljB't\ dx;'n e'Stfg ug]{ xf] eg] lancg';f/sf]  
?= 1287.50 a'emfpg'k5{ .

-ª_  lgodcg';f/, ld6/ l/l8ª u/]sf] ldltn] 16 cf}F lbgb]lv 30 cf}F lbg;Dd dx;'n a'emfPdf 
lan /sdsf] 5% yk b:t'/ ltg'{k5{ .

 oxfF /fdj/0fn] 22 cf}F lbgdf ljB't\ dx;'n a'emfpg] xf] eg] hl/jfgf nfUg] cj:yf 5 .

To;}n] a'emfpg' kg]{ hl/afgf /sd = ?= 1,287.50 sf] 5%
    = ?= 1,287.50 × 5

100
    = ?= 64.38

-r_  ld6/ l/l8ª u/]sf] ldltn] 31 cf}F lbgb]lv 40 cf}F lbg;Dddf dx;'n a'emfPdf lan /
sdsf] 10% yk b:t'/ ltg'{k5{ .

oxfF /fdj/0fn] 39 cf}F lbg dx;'n a'emfpg] cj:yf ePdf

 ltg'{kg]{ yk b:t'/ -hl/afgf /sd_ = ?= 1287.50 sf] 10%
     = ?= 1,287.50 × 10

100
     = ?= 128.75

-5_  lgodcg';f/, ld6/ l/l8ª ePsf] ldltn] 40 cf}F lbg ;lsPkl5 dx;'n a'emfPdf lan /
sdsf] 25% yk b:t'/ nfU5 .

oxfF olb /fdj/0fn] 50 cf}F lbgdf ljB't\ dx;'n a'emfpg] xf] eg],

 hl/afgfafkt ltg'{kg]{ /sd  = ?= 1,287.50 sf] 25%
  = ?= 1,287.50 × 25

100
  = ?= 321.88

∴ hl/afgf;lxt a'emfpg' kg]{ hDdf dx;'n  = ?= 1, 287.50 + ?=321.88

  = ?= 1609.38
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cEof; 4.1

1. lbOPsf] tflnsfdf 5 PlDko/ OghL{ Ifdtfsf] ld6/ h8fg ul/Psf] 8Da/s'df/L tfdfªsf] 3/sf]  
lj=;+= 2078 sflQsb]lv kmfu'g dlxgf;Ddsf] ld6/ l/l8ª lbOPsf] 5 . o; tflnsfsf] 
cWoogaf6 tn ;f]lwPsf k|Zgx¿sf] pQ/ lbg'xf];\ M

dlxgf sflQs dª\l;/ k'; df3 kmfu'g

ld6/ l/l8ª -o'lg6_ 3528 3593 3700 3904 3980

-s_  dª\l;/ dlxgfdf hDdf slt o'lg6 ljB't\ vkt eP5 <

-v_  8Da/s'df/Lsf] 3/df ;a}eGbf a9L / ;a}eGbf sd lah'nL s'g s'g dlxgfdf vkt  
eP5 <

2. jt{dfg dx;'n b/cg';f/ lgDglnlvt cj:yfdf g]kfn ljB't\ k|flws/0fnfO{{ ltg{'kg]{ dx;'n 
lx;fa ug'{xf];\ M

-s_ xfnsf] cª\s M 2575, ;flas cª\s M 2472, 
ld6/ Ifdtf  M 5 PlDko/ 
ld6/ l/l8ª ePsf] ldltn] rf}yf] lbgdf dx;'n a'emfPdf

-v_  xfnsf] cª\s  M 3036, ;flas cª\s M 2831, 
ld6/ Ifdtf  M 15 PlDko/
ld6/ l/l8ª ePsf] ldltn] 41cf}F lbgdf dx;'n a'emfPdf

-u_  xfnsf] cª\s M 3603, ;flas cª\s M 3294, 
ld6/ Ifdtf M 30 PlDko/
ld6/ l/l8ª ePsf] ldltn] 39 cf}F lbgdf dx;'n a'emfPdf

-3_  xfnsf] cª\s M 4311, ;flas cª\s M 3944, 
ld6/ Ifdtf  M 60 PlDko/
ld6/ l/l8ª ePsf] ldltn] 14 cf}F lbgdf dx;'n a'emfPdf

-ª_  xfnsf] cª\s  M 5555, ;flas cª\s M 5107, 
ld6/ Ifdtf  M 30 PlDko/
ld6/ l/l8ª ePsf] ldltn] 17 cf}F lbgdf dx;'n a'emfPdf

-r_  xfnsf] cª\s  M 6452, ;flas cª\s M 6443, 
ld6/ Ifdtf  M 5 PlDko/
ld6/ l/l8ª ePsf] ldltn] 57 cf}F lbgdf dx;'n a'emfPdf
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cfˆgf] 3/ tyf ljBfnosf] s'g} 6 dlxgfsf] lah'nLsf] lan ;ª\sng u/L :jrflnt d]l;gaf6 
dx;'n lgwf{/0f ePsf] k|lj|mof lx;fa u/L JolStut ¿kdf lan;lxt lzIfsnfO{{ b]vfpg'xf];\ .

1. -s_ 65 o'lg6 -v_ ;a}eGbf a9L df3 / ;a}eGbf sd dª\l;/ 

2. -s_ ?= 870.73 -v_ ?= 2,378.13 -u_ ?= 3,381.40 

    -3_ ?= 3,782 -ª_ ?= 4.833.15 -r_ ?= 37.50

kl/of]hgf sfo{

pQ/
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4.2  kfgLsf] vkt;DaGwL 3/fo;L vr{sf] lx;fa (Household expenses 
for use of water)

Kathmandu Upatyaka
Khanepani Limited

Branch: Tripureshwor
PAN No. : 600041601

PAYMENT DUPLICATE-RECEIPT

Receipt No. : 1115117730000577
Date : 2077-11-17
Customer ID : 1115004313
Connection No :  20198
Area No. :  14C-17-55
Name :  Jana bikas pra.bi.
Payment Mode :  Cash 
Cheque No :
Arrears :  1083.00
Water Charges :  100.00
Sewerage Charges :  50
Meter Rent Charges :  0.00
Miscellanceous :  0.00
Penalty : 200.50
Rebate :  13.95
Previous Balance :  0.00
Bill Amount :  1238.00
Total To Be Paid :  1424.55
Total Amt Paid Rs. : 1425.00
Payment Period :  2077 Shrawan - 2077 Falgun
Advance :  0.45
Advance Rebute  :  0.01
Balance (After Paid) :  0.46
Received By :  (rbhattarai - 3)
----- Computer Generated Receipt----- 

-s_  landf s'g s'g ljj/0f 
pNn]v ul/Psf 5g\ <

-v_  landf hDdf /sd slt 5 <

-u_  landf slt /sd 5'6 lbOPsf] 
5 <

-3_  landf slt /sd  
hl/jfgfafkt ltg'{k/]sf] 5 
lsg xf]nf <

-ª_ landf afFsL aSof}tf /sd 
(Arrears) slt /x]5 <

-r_ 9n;]jfafktsf]  (Sewerage) 
dx;'n /sd slt /x]5 <

-5_ o; lancg';f/ lan lx;fa 
ul/Psf] dlxgfdf slt o'lg6 
kfgL vkt ePsf] b]lvG5 <

lj|mofsnfk 1

tn lbOPsf]
1
2 OGr kfOk h8fg 

ul/Psf] vfg]kfgLsf] lan /  
vfg]kfgL dx;'n b/ tflnsf 
cWoog u/L ;f]lwPsf k|Zgx¿df 
5nkmn ug'{xf];\, hxfF 1000 ln6/ 
= 1 o'lg6 x'G5 .
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kfOk ;fOh

-OGrdf_

Go"gtd pkef]u

-ln6/df_
Go"gtd o'lg6 ld6/ h8fg ePsf wf/fx¿df

Go"gtd sfod  
ul/Psf] d"No -?=_

a9L kfgL k|of]u x'Fbf cfotgsf 
cfwf/df -k|lt 1000 ln6/df_ ?=

½'' 10000 10 100 32

¾'' 27000 27 1,910 71

1'' 56000 56 3,960 71

1.5'' 155000 155 10,950 71

2'' 320000 320 22,600 71

3'' 881000 881 62,240 71

4'' 1810000 1810 1,27,865 71

gf]6M pko'St dx;'ndf sDkgLn] ln+b} cfPsf] 9n ;]jfafktsf] 50% yk dx;'n sfod x'g] 5 .

dflysf] lan lgDgfg';f/sf] dx;'n b/df u0fgf ul/Psf] xf] M 

lgodcg';f/ ½ OGrsf] kfOkdf Go"gtd 10000 ln6/ cyf{t\ 10 o'lg6 kfgL (1 o'lg6 = 1000 
ln6/_ vkt ul/Psf] 5 . 9n ;]jfafkt 50% /sd yk u/]/ dx;'n lx;fa ul/Psf] 5 .

vfg]kfgLsf] dx;'n e'StfgLdf x'g] 5'6 tyf hl/afgf -yk b:t'/_ tnsf] tflnsfdf k|:t't  
u/]adf]lhd x'g] 5 M

e'StfgL -lan ljt/0f ePsf] ldltn]_ 5'6÷hl/afgf

klxnf] / bf];|f] dlxgfleq 3% 5'6

t];|f] dlxgfleq lancg';f/

rf}yf] dlxgfleq 10% hl/afgf

kfFrf}F dlxgfleq 20% hl/afgf

kfFrf}F dlxgfeGbf a9L 50% hl/afgf

sf7df8f}F pkTosf vfg]kfgL lnld6]8
d'Vo sfof{no, lqk'/]Zj/

2070 >fj0f 1 af6 nfu' ePsf] dx;'n b/ tflnsf
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pbfx/0f 1

½ OGr ;fOhsf] kfOk h8fg ul/Psf] ;bLIffsf] 3/df r}q dlxgfsf] kfgLsf] ld6/ l/l8ª ubf{ 3754 
kfOof] . olb kmfu'g dlxgfdf ld6/ l/l8ª ubf{ 3727 lyof] eg] 9n ;]jfafktsf] 50% /sd;lxtsf]  
r}q dlxgfsf] dx;'n slt x'G5 < bf];|f] dlxgfleq dx;'n a'emfPdf slt ?lkofF ltg'{k5{ < kQf nufpg'xf];\ .

;dfwfg 

oxfF  xfnsf] cª\s (Present reading) = 3,754
 ;flassf] cª\s (Previous reading) = 3,727
 vkt kfgL = 3754 – 3727
 = 27 o'lg6
Go"gtd 10 o'lg6 (10000 ln6/) sf] d"No = ?= 100
 oxfF 27 o'lg6 = 10 olg6 + 17 o'lg6

  Go"gtd dx;'n ?=100 k|lto'lg6 ?=32 sf b/n]

 ⸫ hDdf dx;'n  = 100 + 17 × 32
  = 100 + 544
  = ?=644
9n ;]jfafktsf] dx;'n = ?= 644 sf] 50% 
   = 644 × 50

100   
   = ?=322
 hDdf lan /sd  = 644 + ?=322
   = ?=966
To;}n], ;bLIffn] 3/df kfgL pkef]u u/]afkt r}t dlxgfsf] a'emfpg'kg]{ dx;'n = ?= 966 
olb ;bLIffn] lan ljt/0f ePsf] bf];|f] dlxgfleq dx;'n e'Stfg u/]df lgodcg';f/ lan  
/sdsf] 3% 5'6 x'g] x'gfn],

5'6 /sd = ?= 966 sf] 3%
 = ?= 966 × 3

100
 = ?=28.98

⸫ ;bLIffn] bf];|f] dlxgfleq dx;'n a'emfpFbf ltg'{kg]{ /sd = ?= 966 − ?= 28.98
 = ?= 937.02
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pbfx/0f 2

Ps OGr ;fOhsf] kfOkaf6 ;]G6«n sf]nf]gLdf s'g} dlxgfdf hDdf 123 o'lg6 kfgL vkt eP5 . 
lan ljt/0f ePsf] rf}yf] dlxgfleq dx;'n a'emfpg uPdf hDdf slt ?lkofF hl/jfgf nfU5 < kQf 
nufpg'xf];\ .

;dfwfg 

hDdf vkt kfgL = 123 o'lg6

Go"gtd 56 o'lg6 -56000 ln6/_ kfgL vktafktsf] dx;'n = ?= 3,960

oxfF  123 o'lg6 = 56 o'lg6 + (123 – 56) o'lg6

 = 56 o'lg6 + 67 o'lg6

  
Go"gtd dx;'n ?= 3960   k|lto'lg6 ?= 71 sf b/n]

⸫ hDdf dx;'n = ?= 3960 + 67 × ?=71

 = ?= 8717

50% 9n ;]jfafktsf] dx;'n = 8,717 sf] 50%
 = 8717 × 50 100
 = 8717

2
 = ?= 4358.50
t;y{ hDdf lan /sd  = ?= 8717 + ?= 4358.50
 = ?= 13,075.50

lan ljt/0f ePsf] rf}yf] dlxgfleq lan -a'emfPdf lan /sdsf] 10% yk b:t'/ -hl/jfgf_ 
nfU5 .

To;}n], hl/jfgf /sd = ?= 13075.50 sf] 10%
 = 13,075.50 × 10

100     

 = ?= 1,307.55
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1. -s_ ?= 338 -v_ ?= 1,014 -u_ ?= 983.58 -3_ ?= 1,014 
2. -s_ ?= 44,967 -v_ ?= 8,993.40

pQ/

cEof; 4.2

1. sf]lknfsf] 3/df ½ OGr vfg]kfgLsf] kfOk nfOg h8fg ul/Psf] 5 . pgsf] 3/df ;fpg 
dlxgfdf ld6/ l/l8ª ubf{ xfnsf] cª\s (Present reading) 4225 5 . olb ;flas 
cª\s (Previous reading) 4197 /x]5 eg] cufl8 k[i7df pNn]lvt dx;'n tflnsfsf  
cfwf/df tnsf k|Zgx¿ ;dfwfg ug'{xf];\ M

-s_  sf]lknfn] pSt dlxgfsf] 50% 9n ;]jfafkt slt dx;'n ltg'{kg]{ /x]5 <
-v_  hDdf lan /sd slt x'G5 <
-u_  lan ljt/0f ePsf] klxnf] / bf];|f] dlxgfleq lan a'emfPdf sf]lknfn] slt dx;'n 

a'emfpg'k5{ <
-3_  lan ljt/0f ePsf] t];|f] dlxgfleq dx;'n a'emfPdf pgn] slt /sd ltg'{k5{ <

2. Pp6f xf]6ndf 1.5'' sf] kfOk nfOgaf6 vfg]kfgL ljt/0f ul/Psfdf olb s'g} Ps dlxgfdf 
hDdf 423 o'lg6 kfgL vkt eP5 eg] cufl8 k[i7df lbOPsf] vfg]kfgL dx;'n b/ tflnsfsf 
cfwf/df tnsf k|Zg ;dfwfg ug'{xf];\ .

-s_  pSt dlxgfdf 9n ;]jf;lxtsf] hDdf dx;'n slt x'g] /x]5 <
-v_  olb lan ljt/0f ePsf] kfFrf}F dlxgfleq pSt dlxgfsf] dfq dx;'n a'emfPdf slt 

?lkofF hl/afgf ltg'{k5{ <
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4.3 6]lnkmf]gsf] k|of]u;DaGwL 3/fo;L vr{sf] lx;fa 
 (Household expenses for use of telephone)

lj|mofsnfk 1
lbOPsf] lan cWoog u/L tnsf k|Zgx¿sf] pQ/ lbg'xf];\ M

-s_  landf s'g s'g ljj/0f pNn]v ul/Psf 5g\ <
-v_  landf d"No clej[l4 s/afkt slt k|ltzt /sd b]lvPsf] 5 <
-u_  hDdf dx;'n slt 5 <

dfly plNnlvt lan local call tariff sf] xf] . Local call sf] lgodcg';f/ Go"gtd 175 snsf] 
dx;'n ?= 200 / To;kl5 k|lt sn ?=1 sf b/n] yk dx;'n lx;fa x'G5 . u|fxsn] hDdf snsf] 
cfwf/df lx;fa ePsf] dx;'n dWo]sf] 13% yk /sd ;]jf z'Ns -;]jf pknAw u/fpg] sDkgLn] 
kfpg] z'Ns_ ltg'{k5{ . ;]jf z'Ns;lxtsf] lx;fa ePsf] hDdf dx;'nsf] 13% d"No clej[l4 s/
afktsf] /sd g]kfn ;/sf/nfO{{ /fh:j :j¿k a'emfpg'k5{ .

To;}n] s'n dx;'n (TC) = Go"gtd dx;'n + yk dx;'n
;]jf z'Ns (TSC) = s'n dx;'nsf] 13%
d"No clej[l4 s/ (VAT) /sd = (TC + TSC) sf] 13%
hDdf dx;'n = TC + TSC + VAT /sd
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g]kfn 6]lnsdsf] hL=P;=Pd lk|k]8 (GSM Prepaid) ;]jfsf] dx;'n b/

j|m=;= ;]jfsf k|sf/ z'Ns
1. g]kfn 6]lnsdsf] g]6js{leq kmf]g 

ubf{ (On-Net call)
?= 1.50 k|lt ldg]6

g]kfn 6]lnsdsf] g]6js{aflx/ kmf]g 
ubf{ (off-Net call)

?= 2 k|lt ldg]6

2. P;=Pd=P;= ;]jf ?= 1 k|lt P;=Pd=P;=-6]lnsdsf] g]6js{leq 
P;=Pd=P; ubf{

?= 1.25 k|lt P;=Pd=P; -cGo g]6js{df 
P;=Pd=P;=ubf{_

?= 5 k|lt P;=Pd=P;= -cGt/f{li6«o :t/df 
P;=Pd=P;=ubf{_

3. ;fyL / kl/jf/ ;]jf (FNF 
Service)

?= 0.70 k|lt ldg]6 a9Ldf 5 hgf;Dd

4. Video call charge ?= 2 k|lt ldg]6

g]kfn 6]lnsdsf] lh=P;=Pd kf]i6k]8 (GSM postpaid) ;]jfsf] dx;'n b/

j|m=;= ;]jfsf] k|sf/ w]/} k|of]u x'g] ;do  
(Peak hour)

6:00 AM - 18:00 
PM

yf]/} k|of]u x'g] ;do  
(Off peak hour)
10:00 PM - 6:00 

AM

Go"gtd z'Ns 
(Monthly 

rental 
charge)

1. g]kfn 6]lnsdsf] 
g]6js{leq kmf]g ubf{ 
(On-net call)

?= 1 k|lt ldg]6 ?= 0.55 k|lt ldg]6 ?= 300

g]kfn 6]lnsdsf] g]6js{ 
aflx/ kmf]g ubf{  
(Off-net call)

?= 1.5 k|lt ldg]6 ?= 1.5 k|lt ldg]6

2. P;=Pd=P;= ;]jf 

Short message service 
(SMS)

g]kfn 6]lnsdsf] g]6js{leq P;=Pd=P; 
ubf{ ?= 1 k|lt P;=Pd=P;=

cGt/f{li6«o :t/df P;=Pd=P; ubf{  
?= 5 k|lt P;=Pd=P;=

3. ;fyL / kl/jf/larsf]  
;]jf FNF Service

?= 0.55 k|lt ldg]6 a9Ldf 5 hgf;Dd

4. Video call charge ?= 2 k|lt ldg]6
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General Notice:
Please pay your bills on time to avoid call restriction by Credit Control System.

To know due amount and available credit limit, please type CB for GSM/CDMA Postpaid 
and send sms to 1415, CB*PSTN Number and send sms to 1545.

13% TSC & 13% VAT will applied as per Government rule from 1st Shrawan 2075.

GSM/CDMA Outgoing calls will be blocked (1-Way bar) after finishing remaining credit 
limit. Outgoing and incoming both calls will be blocked (2-Way bar) on crossing 90 days 
of 1-way bar.

Both Outgoing and Incoming calls will be blocked (2-Way bar)) automatically in PSTN 
after finishing remaining credit limit.

For PSTN Numbers distributed from Soft Switches like NGN, IMS MSAN, MSAG: Meter 
reading value remains same in each month bill statement; local calls are charged based on 
call data record (CDR) not on meter reading.

To download monthly Bill statement, please visit: http://gsmbl.ntc.net.np/ For any com-
plains, Please contact nearest customer care center or dial 191.1498.

2% Ownership Tax (OT) will be applied on every GSM and CDMA Postpaid mobile re-
charge as per Government rule from 1st Shrawan 2077.

gf]6M 1. dfly k|:t't dx;'n b/df s/ ;dfj]z ul/Psf] 5}g  . 

2. pSt dx;'ndf j|mdzM 13% 6]lnsd ;]jf z'Ns (Telecom Service Charge 
13%) / d"No clej[l4 s/ (Value Added Tax) 13% nfU5 . [ 2075 >fj0f 1  
b]lv nfu' ePsf] ] 

3. 6]lnsd ;]jf z'Ns 13% / d"No clej[l4 s/ 13% hf]8]kl5 x'g cfpg] z'Nsdf 2% 
:jfldTj s/ [Ownership Tax (OT)] nfU5 . [2077 >fj0f 1 ut]b]lv nfu' ePsf]]

4. g]kfn 6]lnsd, g]kfn b'/;~rf/ ;+:yfgsf] website www.ntc.net.np af6 lj:t[t 
hfgsf/L lng ;lsG5 .
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pbfx/0f 1

PSTN 6]lnkmf]g nfOgaf6 Ps dlxgfdf 267 sn 6]lnkmf]g ul/P5 eg],

-s_  pSt dlxgfsf] 6]lnkmf]gsf] s'n dx;'n (TC) kQf nufpg'xf];\ .

-v_  ;]jf z'Ns (TSC) / d"No clej[l4 s/ (VAT) /sd lx;fa ug'{xf];\ .

-u_  pSt dlxgfsf] hDdf 6]lnkmf]g dx;'n slt x'G5 < kQf nufpg'xf];\ .

;dfwfg 

-s_ oxfF Ps dlxgfel/ hDdf 267 sn 6]lnkmf]g ul/Psf] cj:yf 5 .

clg 175 snafkt Go"gtd z'Ns = ?= 200 5

ca 267 sn = 175 sn + (267 − 175) sn

   =175 sn + 92 sn

  

Go"gtd dx;'n ?= 200  k|lt sn ?= 1 sf b/n] yk dx;'n

⸫ s'n dx;'n (TC) = ?= 200 + 92 × ?= 1
  = ?= 200 + ?= 92
  = ?= 292

-v_ ;]jf z'Ns (TSC) = ?= 292 sf] 13%

 = ?= 292 × 13
100

 = ?= 37.96
;]jf z'Ns (TSC) ;lxtsf] s'n dx;'n (TC + TSC) = ?= 292 + ?= 37.96 = ?= 329.96
ca d"No clej[l4 s/ /sd = ?= 329.96 sf] 13% 

   = 329.96 × 13
100

   = ?= 42.89
-u_ hDdf dx;'n = TC + TSC + VAT /sd

  = 292 + 37.96 + 42.89
  = ?= 372.85
t;y{ pSt dlxgfsf] hDdf 6]lnkmf]g dx;'n ?= 372.85 /x]5 .
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 j}slNks tl/sf

hDdf sn = 267 sn 
cltl/St sn = 267 – 175 = 92 sn

s'n dx;'n (TC) = Go"gtd dx;'n + cltl/St dx;'n 

   = ?= 200 + ?= 92 × 1 
   = ?= 292
TSC / VAT ;lxtsf] dx;'n = TC × 113% × 113% 

   = 292 × 113 100 × 113 100
   = ?= 372.85

pbfx/0f 2

g]kfn 6]lnsdsf] hL=P;=Pd= (GSM) lk|k]8 df]jfOn ;]jf cGtu{t ?= 100 sf] l/rfh{ sf8{af6 l/rfh{ 
ubf{ ;DalGwt ;]jfu|fxLn] slt ?lkofF a/fa/sf] Talktime (Voice Call) pkof]u ug{ kfpF5 < pSt  
?= 100 df j|mdzM b'/;~rf/ ;]jf z'Ns (TSC) 13%, d"No clej[l4 s/ 13% / :jfldTj s/ (OT) 
2% ;dfj]z ul/Psf] x'G5 . olb NT Network leq g} Voice Call ubf{ ?= 1.50 k|ltldg]6sf b/n] 
z'Ns nfU5 eg] slt ldg]6 s'/fsfgL (Voice Call) ug{ ldN5 < kQf nufpg'xf];\ .

;dfwfg 

b"/;~rf/ ;]jf z'Ns (TSC) = ?= 13%
d"No clej[l4 s/ (VAT) = 13%
:jfldTj s/ (OT) = 2%
l/rfh{ /sd = ?= 100

dfgf}F, OT nufpg' cl3sf] z'Ns = ?= x

⸫ x + x  sf] 2% = ?= 100
cyjf, x + x × 2  100 = 100

cyjf, 102x 100  = 100

   ⸫ x = 98.04
km]l/, dfgf}F 13% VAT nufpg' cl3sf] z'Ns = ?= y

⸫ y + y sf] 13% = 98.04
cyjf, y + y × 

13  100 = 98.04

cyjf, 
113y 100  = 98.04

 ⸫ y = 86.76 
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1. /fdnfnsf] 3/sf] j}zfv dlxgfsf] 6]lnkmf]g sn l/l8ª ubf{ xfnsf] cª\s 4444 / ;flas 
cª\s 3992 /x]5 eg]

-s_  hDdf slt sn 6]lnkmf]g ul/P5 <

-v_  klxnf] 175 snsf] ?= 200 / To;kl5 k|lt snsf] ?=1 sf b/n] s'n dx;'n (TC) 
slt x'G5 <

-u_  ;]jf z'Ns 13% / d"No clej[l4 s/ /sd lx;fa ug'{xf];\ .

-3_ d"No clej[l4 s/kl5sf] hDdf dx;'n lx;fa ug'{xf];\ .

2. lgDgfg';f/sf] 6]lnkmf]g u/]afkt ;]jf z'Ns (TSC) 13% / d"No clej[l4 s/ 13% ;lxtsf] 
hDdf dx;'n lx;fa ug'{xf];\ M 

 -hxfF klxnf] 175 snsf] ?= 200 / To;kl5 k|lt snsf] ?=1 sf b/n] dx;'n p7\5 ._

-s_ 550 sn -v_ 695 sn -u_ 793 sn

3. klxnf] 175 snsf] ?= 200 / To;kl5 k|lt snsf] ?=1 sf b/n] dx;'n p7\5 . ;]jf z'Ns 
(TSC) / d"No clej[l4 s/ u0fgf gul/sg tn lbOPsf] d"Nodf slt sn 6]lnkmf]g ug{ 
;lsG5 <

-s_ ?=275 -v_ ?= 695 -u_ ?= 890

cEof; 4.3

To;/L g},

dfgf}F, 13% TSC nufpg' cl3sf] z'Ns = ?= z

 ⸫ z + z  sf] 13% = ?= 86.76

cyjf, z + z × 13 100 = 86.76

cyjf, 
113z 100  = 86.76

 ⸫ z = 76.78

t;y{ ?= 100 sf] l/rfh{ ubf{ ?= 76.78 a/fa/sf] Talk time kfpFbf] /x]5 .

g]kfn 6]lnsds} g]6js{leq kmf]g sn u/L s'/fsfgL ubf{ ?= 1.50 k|lt ldg]6sf b/n] z'Ns 
nfU5 .

⸫ ?= 76.78 n] s'/fsfgL ug{ kfpg] ;do = 76.78 1.50  ldg]6

 = 51.19 ldg]6
t;y{ ?= 100 sf] l/rfh{ sf8{ k|of]u u/L g]kfn 6]lnsdsf] g]6js{leq kmf]g sn ubf{ 51.19 
ldg]6 s'/fsfgL ug{ kfOg] /x]5 .
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1.-s_ 452 sn -v_ ?= 477 -u_ ?= 62.01, ?= 70.07 -3_ ?= 609.08 

2.-s_ ?= 734.22 -v_ ?= 919.37 -u_ ?= 1044.50 

3.-s_ 250 sn -v_  670 sn -u_  865 sn

4. 535 sn 5. ?= 390.73

pQ/

4. klxnf] 175 snsf ?= 200 / To;kl5 k|lt snsf] ?=1 sf b/n] dx;'n p7\5 . ;]jf 
z'Ns (TSC) 10% / 13% d"No clej[l4 s/;lxt ?=696.08 dx;'n p7]5 eg] slt sn  
6]lnkmf]g ul/Psf] /x]5 <

5. g]kfn 6]lnsd hL=P;=Pd= (GSM) kf]i6k]8 (Postpaid) df]jfOn ;]jfcGtu{t Go"gtd  
;]jf z'Ns (Rental charge) ?= 300 nfU5 . o; z'Nsdf b'/;~rf/ ;]jf z'Ns 13% yk 
x'g cfpg] z'Nsdf 13% d"No clej[l4 s/ nfU5 . o;/L x'g cfpg] hDdf dx;'ndf k'gM 
2% :jfldTj s/ (OT) nfU5 eg] kf]i6k]8 l;d k|of]ustf{n] dfl;s ¿kdf Go"gtd slt 
dx;'n a'emfpg' k5{ < kQf nufpg'xf];\ .
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4.4 6\ofS;L ld6/n] lbg] /sd lx;fa 
 (Calculation of amount of taxi meter)

lj|mofsnfk 1

lgDglnlvt k|Zgdf 5nkmn ug'{xf];\ M
-s_  s] tkfO{Fn] Ps :yfgaf6 csf]{ :yfgdf hfg 6\ofS;L k|of]u ug'{ePsf] 5 <
-v_  6\ofS;L ef8fb/;DaGwL ;"rgf kf6L st} b]Vg'ePsf] 5 <
-u_  xfn gfktf}n ljefucGtu{tsf] sfof{non] 6\ofS;L ld6/ slt sfod u/]sf] 5 < o; 

;DaGwdf hfgsf/L sxfFaf6 s;/L kfpg ;lsG5 <
;x/L If]qdf k|of]udf cfpg] 6\ofS;Lx¿ ld6/ h8fg ul/Psf / ld6/ h8fg gul/Psf klg  
x'G5g\ . ld6/ h8fg ul/Psf 6\ofS;Lx¿sf] ef8fb/df Ps¿ktf sfod x'G5 / 7lug] ;Defjgf 
klg Hofb} Go"g x'G5 . 6\ofS;L ef8f / ld6/;DaGwL s]xL cK7\of/f] k/]df jf 7uL u/]sf]  
zª\sf nfu]df 6\ofS;L gDa/;lxt glhs}sf] 6«flkms k|x/L sfof{nodf u'gf;f] /fVg ;lsG5 .  
g]kfn u'0f:t/ tyf gfktf}n ljefu, [Nepal Bureau of Standards of Metrology (NBSM)] 
sf] Website: nbsm.gov.np df /flvPsf] 6\ofS;L ef8fb/ lgDglnlvt tflnsfdf pNn]v  
ul/Psf] 5 .

oxfF oftfoft Joj:yf ljefusf] dlt 2075/06/07 ut]sf] lg0f{ocg';f/ sfod ePsf] 6\ofS;Ldf 
ef8fb/ lbOPsf] 5 . 

laxfg 6 ah]eGbf kl5 /ftL 9 ah];Dd /ftL 9 ah]eGbf kl5 laxfg 6 ah];Dd

;'?sf] b/ M ?=14 ;'?sf] b/ M ?= 21
k|lt 200 ld6/ M ?= 7.80 sf] lx;fadf k|lt 
ls=ld=sf] ?= 39 yk u/L ;'?sf] 1 km sf] 
ef8fb/ M ?= 53

k|lt 200 ld6/ M ?= 11.70 sf] lx;fadf k|lt 
ls=ld=sf] ?= 58.50 yk u/L ;'?sf] 1 km sf] 
ef8fb/ M ?= 79.50

yk k|ltlsnf]ld6/sf] ef8fb/ ?=39 yk k|ltlsnf]ld6/sf] ef8fb/ ?= 58.50
kvf{pFbfsf] ef8f (Waiting charge) b/ M ?= 
7.80 k|lt 2 ldg]6

kvf{pFbfsf] ef8f (Waiting charge)  
b/ M ?= 11.70 k|lt 2 ldg]6

-pNn]v ul/Psf] ef8fb/ ;docg';f/ kl/jt{g eO/x]sf] x'g ;S5 ._
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pbfx/0f 1

ladfs'df/Ln] sf7df8f}Fsf] aNv'b]lv k'tnL;8s;Dd 6 ls=ld=sf] ofqf ug{ 6\ofS;L rl95g\ . ;'?df  
6\ofS;L ld6/n] Go"gtd ?=14 / To;kl5 k|lt 200 ld6/sf] ?=7.80 sf b/n] ef8f lnP5 . ofqfsf 
j|mddf pgn] 10 ldg]6 6\ofS;L kvf{PsL klg /lx5g\ eg] h;afkt ?=7.80 k|lt 2 ldg]6sf] lx;fan] 
ef8f nfu]5 eg] ladfs'df/Ln] hDdf slt ef8f ltl/5g\ < lx;fa ug'{xf];\ .

;dfwfg 

Go"gtd -;'?sf]_ z'Ns  = ?= 14
6\ofS;L u'8]sf] b'/L  = 6 km
 = 6 × 1000 m
 = 6000 m
oxfF ef8f b/ x]bf{,

 200 ld6/sf] ef8f  = ?= 7.80

 1 ld6/sf] ef8f  = ?= 
7.80
200

 6000 ld6/sf] ef8f = 
7.80
200  × 6000  = ?= 234

6\ofS;L kvf{Pafktsf] dx;'n (Waiting charge) = 
7.80

2  × 10

   = ?=39
ladfs'df/Ln] lt/]sf] hDdf ef8f  = 14 + 234 + 39
 = ?= 287

 j}slNks tl/sf

;'?sf] b/ -Go"gtd z'Ns_  = ?= 14
6\ofS;L u'8]sf] b'/L  = 6 km
k|lt ls=ld=sf] ef8f  = ?= 39
6\ofS;L kvf{Psf] ;do  = 10 ldg]6
k|lt 2 ldg]6 kvf{Psf] ef8fb/  = ?= 7.80
10 ldg]6 kvf{Psf] ef8f = ?= 

7.80
2  × 10 = ?= 39

hDdf ef8f  = ?= 14 + 39 × 6 + 39 
 = ?= 14 + 234 + 39
 = ?= 287
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cEof; 4.4

1. >Lgfyn] sf7df8f}Fsf] gofF afg]Zj/b]lv eStk'/ l;h{gfgu/;Dd 9 lsnf]ld6/ 6\ofS;L  
r9]5g\ . ;'?df 6\ofS;L ld6/n] Go"gtd ?=14 / To;kl5 k|lt 200 ld6/sf] ?=7.80 sf 
b/n] ef8f lnP5 . ofqfsf j|mddf pgn] 6 ldg]6 6\ofS;L kvf{Pafkt ?=7.80 k|lt 2 
ldg]6sf] lx;fan] ef8f nfu]5 eg] >Lgfyn] hDdf slt ef8f lt/]5g\ < lx;fa ug'{xf];\ .

2. ;[li6n] eStk'/sf] huftLb]lv nlntk'/sf] ;fg]kf;Dd 18 lsnf]ld6/ ofqf ul/5g\ . ;'?df  
6\ofS;L ld6/df ?=14 / To;kl5 k|lt 200 ld6/sf] ?=7.80 sf b/n] ef8f lnP5 . 
ofqfsf j|mddf pgn] 20 ldg]6 6\ofS;L kvf{Pafkt ?=7.80 k|lt 2 ldg]6sf] lx;fa x'Fbf 
;[li6n] hDdf slt ef8f ltg'{k/]5 < lx;fa ug'{xf];\ .

3. o; kf7df plNnlvt ef8fb/cg';f/ lgDgadf]lhdsf] b'/L ofqf ubf{sf] 6\ofS;L ef8f lx;fa 
ug'{xf];\ M

k|Zg b'/L (km df) ;do klv{P/ a;]sf] ;do cjlw  
(waiting time) -ldg]6df_

-s_ 6 laxfg 8 ah] 15

-v_ 15 lbpF;f] 3:30 ah] 10

-u_ 7.5 /ftL 11 ah] -

-3_ 8.75 laxfg 4 ah] 7

4. ;+of]un] 10 ldg]6 kvf{P/ 6\ofS;Ldf ofqf u/]kl5 ?=228.50 ef8f ltg'{k/]5 . pgn] 6\ofS;L  
r9\bf ;'?df 6\ofS;L ld6/n] Go"gtd ?=14, To;kl5 k|lt 200 ld6/sf] ?=7.80 sf b/n] /  
6\ofS;L kvf{Pafkt ?=7.80 k|lt 2 ldg]6sf] ;d]tsf] lx;faaf6 ef8f b]vfP5 eg]  
;+of]un] hDdf slt ld6/ ofqf u/]5g\ <

5. k"mndfofn] 12 ldg]6 kvf{Psf] rfh{;lxt 6\ofS;L ef8f ?=1027.20 ltl/l5g\ . pgn]  
6\ofS;L r9]afkt ;'?df ?= 21, To;kl5 k|lt 200 ld6/sf] ?=11.70 sf b/n] / 6\ofS;L 
kvf{Pafkt ?=11.70 k|lt 2 ldg]6sf] nfUg] /x]5 eg] k"mndfofn] 6\ofS;Ldf hDdf slt 
ld6/ ofqf ul/5g\ < kQf nufpg'xf];\ .

lk|k]8 df]afOnsf] ?=100 sf] Pp6f l/rfh{ sf8{ lnP/ ;f]xL sf8{df plNnlvt ;]jf z'Ns, d"No 
clej[l4 s/ u0fgf u/L sIffsf]7fdf k|:t't ug'{xf];\ .

kl/of]hgf sfo{

pQ/
1. ?=388.40 2. ?=794 3. -s_ ?=306.50 3.-v_ ?=638

3. -u_ ?=459.75 3.-3_ ?=573.83 4. 4.5 km 5. 16 km
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ldl>t cEof;

1. jflif{s ?= 7 nfv sdfpg] Pp6f JolStsf] cfl>t kl/jf/ ;ª\Vofsf cfwf/df ?= 4,50,000 
;Dddf 1% / afFsLdf 10% sf b/n] cfos/ nfU5 eg] p;n] slt cfos/ ltg{'k5{ <

2. jflif{s ?= 4,60,000 cfocfh{g ug]{ Ps hgf dflg;n] ?= 5,500 cfos/ lt5{ olb  
?= 4,50,000 ;Ddsf] cfodf 1% s/ nfu]sf] /x]5 eg] afFsL cfodf nfu]sf] cfos/b/ 
slt /x]5 < kQf nufpg'xf];\ .

3. s'g} ;+:yfn] jflif{s ¿kdf u/]sf] cfodWo] ?= 10 nfv;Ddsf] cfDbfgLdf 2.5%,  
?= 10 nfveGbf dfly ?= 20 nfv;Ddsf] cfDbfgLdf 4%, ?= 20 nfveGbf dfly ?= 40  
nfv;Ddsf] cfDbfgLdf 5.25% / ?= 40 nfveGbf dflysf] cfDbfgLdf 12.75% sf b/n] 
s/ ltg'{k5{ eg] lgDgcg';f/ jflif{s cfDbfgL ubf{ nfUg] s/ lx;fa ug'{xf];\ M

 -s_ ?= 7,60,000 -v_ ?= 15,70,500 -u_ ?= 23,75,600 -3_ ?= 55,75,000

4. ?= 3 sf] 1 dlxgfsf] Aofh 2 k};fsf b/n] ;fwf/0f Aofh b/ lx;fa ubf{ ?= 50,000 sf] 
1 jif{sf] ;fwf/0f Aofh slt x'G5 < olb pSt Aofhdf 5% s/ nufpFbf v'b ;fwf/0f 
Aofh slt x'G5 <

5. k;n]n] ?= 7,520 df lsg]sf] Pp6f ;fOsn cª\lst d"No  ?= 10,000 df laj|mL ubf{ 13% d"No 
clej[l4 s/;lxt, 

-s_  pkef]Stfn] slt ?lkofF ltg'k5{ <

-v_  o; sf/f]af/df k;n]n] slt k|ltzt gfkmf vfP5 <

-u_  olb cª\lst d"Nodf 30% 5'6 lbP/ a]r]sf] eP d"No clej[l4 s/;lxtsf] d"No slt 
x'GYof] < k;n]nfO{{ slt k|ltzt gfkmf jf gf]S;fg x'GYof], kQf nufpg'xf];\ .

6. Pp6f Nofk6knfO{{ ?= 1,50,000 df lsg]/ 10% gfkmf lnO{ laj|mL ubf{ d"No clej[l4 s/ 
13% ;lxtsf] d"No slt x'G5 <

7. Pp6f j:t'df 20% 5'6 lbO{ 13% d"No clej[l4 s/ nufP/ ?= 9040 df a]lrof] eg] 
slt ?lkofF 5'6 lbOPsf] /x]5 < kQf nufpg'xf];\ .

8. Pp6f cfoftstf{af6 On]S6«f]lgS;sf] l8n/n] Pp6f sDKo'6/ d"No clej[l4 s/ ;d]t ?= 
22,600 df lsg]5 . p;n] 9'jfgL vr{ / gfkmf ;d]t hf]8L pSt sDKo'6/ v'b|f laj|m]tfnfO{ 
d"No clej[l4 s/;lxt ?= 25,990 df a]r]5 . v'b|f laj|m]tfn] pkef]StfnfO{ d"No clej[l4 
s/;lxt ?= 28,250 df a]r]5 . d"No clej[l4 s/ 13% ePsf] cfwf/df lgDg lx;fa 
u0fgf ug'{xf];\ M

-s_ l8n/n] cfoftstf{;Fu d"No clej[l4 s/afx]s slt ?lkofFdf vl/b u/]sf] /x]5 <

-v_ v'b|f Jofkf/Ln] slt gfkmf /fv]sf] /x]5 <
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-u_ d"No clej[l4 s/afkt slt /sd ;/sf/sf] vftfdf hDdf x'g'k5{ <

-3_ v'b|f Jofkf/Ln] slt /sd d"No clej[l4 s/afkt ;/sf/L sf]ifdf hDdf ug'{kg]{  
x'G5 <

9. Ps hgf laj|mL k|aGwssf] dfl;s tna ?= 22,000 5 / hDdf laj|mL d"Nosf] 0.75% 
sld;g /sd p;sf] tnadf hf]l8G5 eg] dlxgfdf ?= 6,24,000 sf] ;fdfg laj|mL 
x'Fbf p;sf] hDdf dfl;s cfDbfgL slt x'G5 < dfl;s tnadf slt k|ltztn] cfDbfgL 
ylkP5, lx;fa ug'{xf];\ .

10. cfˆgf] 3/ axfndf nufOlbPafkt 3/wgLn] Ph]G6nfO{{ k|To]s dlxgf 3/ef8faf6 k|fKt 
x'g] /sdsf] 3% sld;g 5'6\ofpF5 . olb 3/ axfnaf6 dfl;s hDdf ?= 75,000 lx;fa 
x'Fbf Ph]G6n] jflif{s slt ?lkofF k|fKt u5{ <

11. /f]xgn] Ph]G6nfO{{ 5% sld;g lbP/ 3/ laj|mL ubf{ ?= 1 s/f]8 28 nfv 25 xhf/ k|fKt 
u/]5 eg] pgsf] 3/ sltdf laj|mL ePsf] /x]5 < kQf nufpg'xf];\ .

12. Pp6f sDkgLsf] d'gfkmfsf] 25% /sd ?= 1,50,000 /x]5 . sDkgLn] hDdf d'gfkmfsf] 
65% af]g; (bonus) cfˆgf 15 hgf sd{rf/LnfO{{ k|f]T;fxg :j¿k a/fa/ ¿kdf ljt/0f 
ug]{ lg0f{o u/]5 eg] x/]s sd{rf/Ln] slt ?lkofF af]g; k|fKt ug{ ;Sg] b]lvof] < lx;fa 
u/L kQf nufpg'xf];\ .

13. Pp6f a}ª\sn] Ps jif{df u/]sf] d'gfkmfsf] 55% nfef+z (bonus) To; a}ª\sdf sfo{/t 
275 hgf sd{rf/L k|To]snfO{{ ?= 65,000 sf b/n] ljt/0f ug]{ lg0f{o u/]5 eg] ;f] a}ª\
sn] hDdf slt d'gfkmf u/]sf] /x]5 <

14. Pp6f l;d]G6 pTkfbs sDkgLsf] ?= 100 kg]{ 3,50,000 lsQf ;]o/dWo] xl/axfb'/;Fu 
I.P.O. df k/]sf] 250 lsQf ;]o/ 5 . olb pSt sDkgLn] jflif{s ?= 9,00,00,000 
d'gfkmf u/]sf] cj:yfdf 40% gub nfef+z (dividend) lbg] lg0f{o u/]5 eg] ;]o/ wgL  
xl/axfb'/n] hDdf slt nfef+z kfpg] eP5g\ < lx;fa u/L kQf nufpg'xf];\ .

15. tnsf] tflnsfdf 15 PlDko/ Ifdtfsf] ld6/ h8fg ul/Psf] 3/sf] j}zfvb]lv c;f]h;Ddsf] 
ld6/ l/l8ª lbOPsf] 5 M

dlxgf j}zfv h]7 c;f/ ;fpg ebf} c;f]h

ld6/ l/l8ª 1577 1622 1647 1662 1689 1731

dflysf] tflnsfdf olb ld6/ l/l8ª k|To]s dlxgfsf] clGtd lbg ePsf] /x]5 eg] jt{dfg  
b/cg';f/ ljB't\ dx;'n lx;fa ug'{xf];\ M

-s_  h]7 dlxgfb]lv c;f]h dlxgf;Dd slt slt o'lg6 ljB't\ vkt eP5 <
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-v_  s'g dlxgfsf] landf ;a}eGbf a9L ljB't\ dx;'n lx;fa x'G5 / slt x'G5 <

-u_  s'g dlxgfsf] landf ;a}eGbf sd ljB't\ dx;'n p7]5 / slt /x]5 <

-3_  h]7 dlxgfsf] dx;'n c;f/sf] 13 ut] a'emfpg] xf] eg] slt ?lkofF ltg'{kg]{ x'G5 <

-ª_  c;f/ dlxgfsf] dx;'n ;fpg 27 ut] e'Stfg ubf{ hDdf slt dx;'n ltg'{k5{ <

-r_  c;f]h dlxgfsf] dx;'n sflQs 5 ug] ltg{ uPdf slt /sd cfjZos k5{ <

16.  ¾ OGr kfOk h8fg ul/Psf] Pp6f xf]6ndf hDdf 58,000 ln6/ kfgL vkt x'G5 eg] 
lan ljt/0f ePsf] rf}yf] dlxgfleq dx;'n a'emfPdf hDdf slt dx;'n ltg'{k5{ < 50% 
9n ;]jf;lxtsf] dx;'n kQf nufpg'xf];\ .

17.  klxnf] 175 sndf ?=200 / To;kl5 k|lt snsf] ?=1 sf b/n] yk lx;fa x'Fbf 10%  
;]jf z'Ns (TSC) / 13% VAT ;lxt lgDgadf]lhdsf] 6]lnkmf]g sndf hDdf slt lan 
p7\5, lx;fa ug'{xf];\ .

-s_ 275 sn   -v_ 325 sn  -u_ 469 sn  

18.  klxnf] 175 sndf ?=200 / To;kl5 k|lt snsf] ?=1 sf b/n] yk lx;fa x'Fbf 10% ;]jf 
z'Ns (TSC) / 13% VAT ;lxt tn plNnlvt hDdf dx;'n p7\bf slt sn 6]lnkmf]g 
ul/P5, lx;fa u/L kQf nufpg'xf];\ .

-s_ ?= 766.14   -v_ ?= 893.83 -u_ ?= 1021.52  -3_ ?= 1149.21

19.  6\ofS;L gkvf{Osg ofqf ubf{ ;'?df 6\ofS;L ld6/n] Go"gtd ?=14 / To;kl5 k|lt 200 
ld6/sf] ?= 7.80 sf b/n] ef8f b]vfP5 eg] lgDgadf]lhdsf] ofqfdf 6\ofS;L ld6/df 
slt dx;'n p7\5 xf]nf < kQf nufpg'xf];\ M

-s_ 4 km -v_ 9 km -u_ 13 km -3_ 15 km
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pQ/

1.  ?= 29,500 2.  10% 3. -s_ ?= 19,000 

-v_ ?= 47,820 -u_ ?= 84,719 -3_ ?= 3,70,812.50 

4.  ?= 4,000  / ?= 3,800 5. -s_ ?= 11,300 -v_ 32.98% 

-u_ ?= 7,910 -3_ gf]S;fg 6.91% 6.  ?= 1,86,450 

7.  ?= 2,000 8.  -s_ ?= 20,000 -v_  ?= 2,000

 -u_ ?= 3,250 -3_  ?= 260

9.  ?= 2,66,680,  / 21.27% 10. ?= 27000 11.  ?= 1,35,00,000

12.  ?= 26,000 13.  ?= 3,25,00,000 14.  ?= 25,714.29

15.  -s_ h]7 45 units, c;f/ 25 units,;fpg 15 units, ebf} 27 units, c;f]h 42 units

 -v_ h]7, ?= 295 -u_  ;fpg,  ?= 75 -3_ ?= 295 lancg';f/

 -ª_ ?= 152.25 -r_  ?= 300.86 16. ?= 6,783.15

17. -s_ ?= 383.07 -v_  ?= 446.92 -u_ ?= 630.79

18. -s_ 575 sn 17. -v_  675 sn -u_ 775 sn

 -3_ 875 sn 19. -s_ ?= 170 -v_  ?= 365 

 -u_ ?= 521 -3_ ?= 599
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5.0 k'g/jnf]sg (Review)
pko'St ;d"xdf ljefhg eO{ a:g'xf];\ . k|To]s ;d"xn] Ps Pscf]6f lqe'h lvRg'xf];\ . e'hfx¿sf] 
gfk lng'xf];\ . s:tf] lqe'h aGof] < 5nkmn u/L sIffdf k|:t't ug{'xf];\ M

 lqe'hsf tLgcf]6} e'hfsf] gfk a/fa/ ePdf pSt lqe'hnfO{ ;dafx' lqe'h 
(Equilateral triangle) elgG5 .

 lqe'hsf s'g} b'O{cf]6f e'hfsf] gfk a/fa/ ePdf pSt lqe'hnfO{ ;dlåafx' lqe'h 
(Isosceles triangle) elgG5 .

 lqe'hsf tLgcf]6} e'hfsf] gfk km/s km/s ePdf pSt lqe'hnfO{ ljifdafx' lqe'h 
(Scalene triangle) elgG5 .

kf7 5 If]qkmn (Area)

�
��

�

� ������� �
�

5.1 ljifdafx' lqe'hsf] If]qkmn (Area of scalene triangle)
lj|mofsnfk 1

lbOPsf] lqe'h cWoog ug'{xf];\ / 5nkmn ug'{xf];\ M

dfgf}F, lqe'h ABC 5, h;df e'hf BC = a PsfO, CA = b PsfO / AB = c PsfO 5 . zLif{laGb' 
A af6 cfwf/ e'hf BC df AD  BC lvlrPsf] 5 . cfwf/ e'hf BC df DC sf] gfknfO{ x 
PsfO dfGbf BD = (a – x) PsfO x'G5 . lqe'h ABC sf] prfO AD = h dfgf}F .

ca lqe'h ABC sf] kl/ldlt (P) = a + b + c / o;sf] cw{ kl/ldlt 

(s) = P
2  = a + b + c

2  x'G5 .

oxfF ;dsf]0f lqe'h ADB df

 AD2 + BD2 = AB2

cyjf, h2 + (a – x)2 = c2

cyjf, h2 = c2 – (a – x)2 ................ (i)

km]l/ ;dsf]0f lqe'h ADC df

 AD2 + DC2 = AC2
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cyjf, h2 + x2 = b2

cyjf,  h2 = b2 – x2 ................ (ii)

;dLs/0f (i) / (ii) af6
 c2 – (a – x)2 = b2 – x2

cyjf, c2 = b2 – x2 + (a – x)2

cyjf, c2 = b2 – x2 + a2 – 2ax + x2

cyjf, c2 = b2 + a2 – 2ax
cyjf, 2ax = b2 + a2 – c2

cyjf, x = b
2 + a2 – c2

2a  ........... (iii)

ca x sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{,

h2 =  b2 – 



b2 + a2– c2

2a
2

cyjf  h2 =  b2 – 
(b2 + a2 – c2)2

4a2

cyjf  h2 = 
4a2b2 – (a2 + b2 – c2)2

4a2

cyjf   h2 = 
(2ab)2 – (a2 + b2 – c2)2

4a2

cyjf  h2 = 
(2ab + a2 + b2 – c2) (2ab – a2 – b2 + c2)

4a2

cyjf   h2 = 
[(a + b)2 – c2] [c2 – (a – b)2]

4a2

cyjf   h2 = 
(a + b + c) (a + b – c) (c + a – b) (c – a + b)

4a2 ......... (iv) 

lqe'hsf] cw{ kl/ldlt (s)  = 
a + b + c

2
cyjf, a + b + c = 2s ......... (v)
cyjf, a + b = 2s – c
b'j}lt/ c 36fpFbf

cyjf, a + b – c = 2s – c – c
cyjf, a + b – c = 2s – 2c = 2(s – c)
∴ a + b – c = 2 (s – c)  ......... (vi)
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To;} u/L a + c – b = 2s – 2b = 2 (s – b)  ......... (vii)

 b + c – a = 2s – 2a = 2(s – a)  ......... (viii)
;dLs/0f (iv), (v), (vi), (vii) / (viii) af6

 h2 = 2s × 2(s – c) × 2(s – b) × 2(s – a)
4a2

cyjf, h2 =  
16s (s – a) (s – b) (s – c)

4a2

cyjf, h = 2  s(s – a) (s – b) (s – c)
a

xfdLnfO{{ yfxf 5, 

 lqe'h ABC sf] If]qkmn  = 12  × BC × AD  = 12  × a × h
 
 = 12  × a × 2  s(s – a) (s – b ) (s – c)

a 
 = s(s – a) (s – b) (s – c)

 ⸫  lqe'h ABC sf] If]qkmn = s(s – a) (s – b) (s – c) ju{ PsfO

ljifdafx' lqe'hsf] If]qkmn kQf nufpg] ;"q, 

ljifdafx' lqe'hsf] If]qkmn = s(s – a) (s – b) (s – c) x'G5 . hxfF 's' lqe'hsf] cw{  
kl/ldlt xf] . o;nfO{ Heron's formula elgG5 .

pbfx/0f 1

Pp6f lqe'hfsf/ v]tsf lsgf/fsf] nDafO j|mdzM 5 m 12 m= / 13 m= eP To;sf] If]qkmn kQf 
nufpg'xf];\ M

;dfwfg

oxfF, 

dfgf}F a = 5 m, b = 12 m / c = 13 m

cw{kl/ldlt (s) = a + b + c 
2  = 5 + 12 + 13 

2 m  = 15 m
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pbfx/0f 2

lbOPsf] rt'e'{hsf] If]qkmn kQf nufpg'xf];\ M

;dfwfg 

oxfF,

lbOPsf] rt'e{'h ABCD df b'O{cf]6f ljifdafx' lqe'h 5g\ .

∆ABC df, AB = c = 16 cm, BC = a = 12 cm AC = b = 20 cm

cw{kl/ldlt (s) = a + b + c 
2  = 12 + 20 + 16 

2 = 24 cm

;"qcg';f/,
 ∆ABC sf] If]qkmn (A1) = s(s – a) (s – b) (s – c)

 = 24(24 – 12) ((24 – 20) (24 – 16)
 = 24 ×12 × 4 × 8
 = 9216
 = 96 cm2

km]l/, ∆ACD df,

 dfgf}F AD = a = 14 cm, CD = b = 10 cm  / AC = c = 20 cm 

cw{kl/ldlt (s) = a + b + c 
2  = 14 + 10 + 20 

2   = 44
2  = 22 cm

∆ACD sf] If]qkmn (A2) = s(s – a) (s – b) (s – c)

 = 22(22 – 14) ((22 – 10) (22 – 20)
 = 22 ×8 × 12 × 2 
 = 4224
 = 8 66  cm2

;"qcg';f/,

lqe'hsf] If]qkmn = s(s – a) (s – b) (s – c)

 = 15(15 – 5) (15 – 12) (15 – 13) 
 = 15 ×10 × 3 × 2
 = 900 
 = 30 m2
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pbfx/0f 3

Pp6f lqe'hfsf/ s/];faf/Lsf lsgf/fx¿ 3 : 4 : 5 sf] cg'kftdf 5g\ / If]qkmn 216  
ju{ld6/ 5 eg] pSt s/];faf/Lsf] kl/ldlt slt x'G5 < kQf nufpg'xf];\ .

;dfwfg 

oxfF dfgf}F s/];faf/Lsf lsgf/fx¿sf] nDafO,

 a = 3x m b = 4x m / c = 5x m 5g\ .

ca cw{kl/ldlt (s) = a + b + c 
2  = 3x + 4x + 5x 

2 = 6x m

 hUufsf] If]qkmn (A) = 216 m2

;"qcg';f/,
 lqe'hfsf/ s/];faf/Lsf] If]qkmn (A) = s(s – a) (s – b) (s – c)

  216  = 6x(6x – 3x) (6x – 4x) (6x – 5x)

 cyjf, 216 = 6x ×3x × 2x × x
 cyjf, 216  = 36x4

 cyjf, 216  = 6x2

 cyjf, 216
6  =  x2 

  x = 6
To;}n] s/];faf/Lsf lsgf/fx¿sf] nDafO

 a = 3x = 3 × 6 = 18 m

 b = 4x = 4 × 6 = 24 m

 c = 5x = 5 × 6 = 30 m

km]l/ s/];faf/Lsf] kl/ldlt (P) = a + b + c 

 = (18 + 24 + 30) m

 = 72 m

⸫  lqe'h ABCD sf] If]qkmn = A1 + A2 
 = (96 +  8 66  
 = 160.99 cm2
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pbfx/0f 4

If]qkmn 336 m2 / kl/ldlt 84 m ePsf] Pp6f lqe'hfsf/ kfs{sf] Pp6f lsgf/fsf] nDafO 26 m  
5 . pSt kfs{sf] afFsL b'O{{cf]6f lsgf/fsf] nDafOsf] gfk lgsfNg'xf];\ .

;dfwfg

 oxfF lqe'hfsf/ kfs{sf] If]qkmn (A) = 336 m2

 kl/ldlt (P) = 84 m

 Pp6f lsgf/fsf] nDafO (a) = 26 m

 afFsL b'O{cf]6f lsgf/f (b) = ? / c = ?

ca cw{kl/ldlt (S) = 
P
2  = 

84
2  = 42 m

xfdLnfO{{ yfxf 5,
P = a + b + c
84 = 26 + b + c
cyjf, b + c = (84 – 26)
cyjf, b + c = 58
   b = (58 – c) .............................................. (i)

kfs{sf] If]qkmn (A) = s(s – a) (s – b) (s – c)

336  = 42(42 – 26) (42 – 58 + c) (42 – c)  [⸪ ;dLs/0f (i) af6]

cyjf, 336 = 42 ×16 (c – 16) (42 – c)

cyjf, 336 = 672 (42x – c2 – 672 + 16c)

b'j}tkm{ ju{ ubf{,

cyjf, (336)2 = 672 (– c2 + 58c – 672) 

cyjf, 112896
672  = – c2 + 58c – 672

cyjf, 168 + c2 – 58c + 672 = 0

cyjf, c2 – 58c + 840 = 0
cyjf,  c2 – (30 + 28)c + 840 = 0
cyjf, c2 – 30c – 28c + 840 = 0
cyjf, c(c – 30) – 28 (c – 30) = 0
cyjf, (c – 30) (c – 28) = 0
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cyjf, c – 30 = 0 ⇒ c = 30 m

cyjf, c – 28 = 0 ⇒ c = 28 m

-s_ ha c = 30 ;dLs/0f (i) df k|lt:yfkg ubf{

  b  = (58 m – 30 m) = 28 m

-v_ ha c = 28 m ;dLs/0f (i) df k|lt:yfkg ubf{

  b  = 58 m – 28 m = 30 m

t;y{ afFsL lsgf/fx¿sf] nDafO 28 m / 30 m x'G5 .

1. lbOPsf k|Zgsf] pQ/ n]Vg'xf];\ M

-s_ ljifdafx' lqe'h eGgfn] s] a'lemG5 < 

-v_ lqe'hsf] tLgcf]6f e'hfx¿sf] nDafO j|mdzM p cm, q cm / r cm eP pSt 
lqe'hsf] cw{kl/ldlt slt x'G5 < 

-u_ ljifdafx' lqe'hsf] If]qkmn kQf nufpg] ;"q (Heron's formula) n]Vg'xf];\ .

2. lbOPsf ljifdafx' lqe'hsf] If]qkmn kQf nufpg'xf];\ M 
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3. lbOPsf rt'e'{hsf] If]qkmn kQf nufpg'xf];\ M

4 cm

4 cm

7 cm
3 cm

5 cm

A

B C

D-s_ 14 cm

10 cm

12 cm

6 cm 16 cm

P

Q
R

S-v_

4. Pp6f lqe'hfsf/ hUufsf] lsgf/fx¿ 3 : 5 : 7 sf] cg'kftdf 5g\ / o;sf] kl/ldlt 300 
ld6/ 5 . pSt hUufsf] If]qkmn slt x'G5, kQf nufpg'xf];\ .

5. Pp6f lqe'hfsf/ hUufsf lsgf/fx¿ 12 : 17 : 25 sf] cg'kftdf 5g\ / kl/ldlt 540 ft 
5 . pSt hUufsf] If]qkmn slt x'G5, kQf nufpg'xf];\ .

6. Pp6f lqe'hfsf/ au}Frfsf lsgf/fx¿ 12  : 13  : 15  sf] cg'kftdf 5g\ / kl/ldlt 62 m eP 
pSt au}Frfsf] If]qkmn slt x'G5, kQf nufpg'xf];\ . 

7. kl/ldlt 20 m / Pp6f lsgf/fsf] gfk 9 m ePsf] Pp6f lqe'hfsf/ v]tsf] If]qkmn  

56  m2 5 eg] pSt v]tsf afFsL lsgf/fx¿sf] gfk kQf nufpg'xf];\ .

8. lbOPsf] 6«flkms ;ª\s]t af]8{, ;dafx' lqe'h cfsf/df 5, h;df 
e'hfx¿sf] nDafO 'a' cm lbOPsf] 5 . pSt af]8{sf] kl/ldlt 360 
cm 5 eg] Heron's formula k|of]u u/]/ pSt af]8{sf] If]qkmn slt 
x'G5, kQf nufpg'xf];\ M 
  

9. Pp6f rt'e'{hfsf/ hUufsf] 6'j|mfnfO{ :s]n8«Oª u/L lbOPsf] 
lrqdf b]vfOPsf] 5 . lrqdf b]vfOP h:t} pSt hUufnfO{ 
6'j|mofP/ b'O{{ bfh' efOnfO{ afF8\g'kg{] 5 . If]qkmnsf 
cfwf/df s;sf] hUuf sltn] a9L 5 t'ngf ug{'xf];\ . ;fy} 
g6'j|m\ofpFb} ;f] hUuf ABCD sf] If]qkmn slt lyof], kQf 
nufpg'xf];\ M 

10. rt'e'{h cfsf/df agfOPsf] Pp6f au}Frf ABCD 5, h;df ∠C = 90º, AB = 9 m, BC 
= 12 m, CD = 5 m / AD = 8 m 5 . pSt au}Frfn] cf]u6]sf] If]qkmn slt x'G5, kQf 
nufpg'xf];\ .

11. ;dfg cfwf/ ePsf lqe'h / ;dfgfGt/ rt'e'{hsf] If]qkmn a/fa/ 5 . lqe'hsf e'hfx¿sf] 
nDafO 26 cm, 28 cm / 30 cm 5 . olb pSt ;dfgfGt/ rt'e'{hsf] cfwf/sf] nDafO 
28 cm 5 eg] prfO slt x'G5, kQf nufpg'xf];\ . 
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-s_  Pp6f sf8{af]8{ cyjf, alnof] sf6'{g afs; sf6]/ lqe'hfsf/ cfs[lt agfpg''xf];\ . 
?n/sf] ;xfotfn] pSt lqe'hfsf/ cfs[ltsf e'hfx¿sf] nDafOsf] gfk lnP/ l6kf]6 
ug'{xf];\ . ca Heron's formula sf] k|of]u u/L pSt lqe'hsf] If]qkmn kQf nufpg'xf];\ 
/ sIffdf k|:t't ug'{xf];\ . 

-v_  tkfO{Fsf] sfkLsf] kfgfnfO{ b'O{cf]6f lqe'hdf ljefhg u/L lqe'hx¿sf] If]qkmn lgsfnL 
pSt kfgfsf] ;txsf] If]qkmn kQf nufpg'xf];\ . pSt kfgfsf] nDafO / rf}8fOsf] 
gfk lnP/ cfotsf] If]qkmnsf] ;"q k|of]u u/L If]qkmn lgsfNg'xf];\ . b'j} tl/sfaf6 
lgsflnPsf] pSt kfgfsf] If]qkmn t'ngf ug'{xf];\ / sIffdf k|:t't ug'{xf];\ .

-u_  tkfO{Fsf] 3/ jf ljBfno j/k/ /x]sf 38]/Lsf nflu 5\'6\ofOPsf] hUufsf] lsgf/fx¿sf] 
jf:tljs gfk lnP/ sfkLdf Sketch tof/ ug'{xf];\ . lqe'hfsf/ 6'j|mfx¿ agfpg 
cfjZos lsgf/fx¿sf] klg jf:tljs gfkx¿ lng'xf];\ / pSt 38]/Lsf] If]qkmn 
lgsfNg'xf];\ .

kl/of]hgf sfo{

1.  lzIfsnfO{ b]vfpg'xf];\ .

2.   -s_ 96 cm2 -v_ 24 cm2 -u_ 84 cm2  -3_ 126 cm2

3.  -s_ 13.27 cm2  -v_ 101.48 cm2  
4.    2,598.07 m2 5.   9,000 ft2 6. 80.49 m2

7.   4 m / 7 m  8.   6235.38 cm2 

9.  180 m2, 126 m2, 54 m2 a9L, 306 m2 10.  65.49 m2   
11.  12  cm

pQ/
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5.2 rf/ leQf, e'O{F / l;lnªsf] If]qkmn  
 (Area of four walls, floor and ceiling)

lj|mofsnfk 1

Toothpaste

Toothpaste cavity 
Protection

ljBfyL{ pko'St ;d"xdf ljefhg x'g'xf];\ . lbOPsf] lrq cjnf]sg u/L k|To]s ;d"xn] tnsf 
k|Zgsf] pQ/ sIffdf k|:t't ug'{xf];\ M

-s_ o;df sltcf]6f ;dtnLo ;tx 5g\ <

-v_  ;dtnLo ;txx¿sf] If]qkmn s;/L kQf nufpg ;lsG5 / tL If]qkmnx¿lar s'g 
s'g ;txsf] If]qkmn a/fa/ x'G5, cjnf]sg u/L ;d"xdf 5nkmn ug{'xf];\ .

lj|mofsnfk 2

k|To]s ljBfyL{nfO{ cfcfkm\gf] 3/sf] s'g} Pp6f sf]7fsf] 
nDafO, rf}8fO / prfOsf] gfkcg';f/sf] sf]7fsf] gd'gf 
agfO{ csf{] lbg ljBfno cfpFbf Nofpg nufpg'xf];\ . 
To;kl5, ;d"xdf 5nkmn u/L rf/ leQf, e'O{F / l;lnªsf] 
If]qkmn kQf nufpg'xf];\ . 

ltgLx¿dWo] s'g} ;d"xsf] Ps hgfn] agfPsf] Pp6f 
sf]7fsf] gd'gf lrq / o;sf lsgf/fx¿sf] gfk oxfF 
k|:t't ul/Psf] 5 M

 sf]7fsf] nDafO (AB) = l = 4 m

 sf]7fsf] rf}8fO (BC) = b = 3 m

 sf]7fsf] prfO (HC) = h = 5 m 5 . 

h;cg';f/ pSt sf]7fsf] e'O{F (ABCD) sf] If]qkmn (A1) 

 = AB × BC = l × b = 4 × 3 = 12 m2

e'O{Fsf] If]qkmn a/fa/ l;lnªsf] If]qkmn x'g] ePsfn],
l;lnªsf] If]qkmn = l × b = 12 m2
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rf/ leQfdWo] nDafOlt/sf b'O{ leQfsf] If]qkmn

 (A2) = 2 (AB × HC) = 2 (l × h) = 2 (4 × 5) = 40 m2 
rf}8fOlt/sf b'O{ leQfsf] If]qkmn (A3)  = 2 (BC × HC) = 2 (b × h) = 2 (3 × 5) = 30 m2

To;}n] rf/ leQf, e'O{F / l;lnªsf] If]qkmn = 12 + 40 + 30 + 12 = 94 m2  x'G5 . 

Pp6f cfotfsf/ sf]7fdf rf/cf]6f leQf, Pp6f e'O{F / Pp6f l;lnª x'G5 . cfotfsf/ 
sf]7fsf ljk/Lt lbzfsf leQf klg a/fa/ x'G5g\ . e'O{F / l;lnªsf] If]qkmn klg  
a/fa/ x'G5 . 

dflysf] lrqaf6, 

rf/ leQfsf] If]qkmn = rf/cf]6f cfotfsf/ leQfsf] ;txsf] If]qkmnsf] of]ukmn

= ABGF sf] If]qkmn + CDEH sf] If]qkmn + BCHG sf] If]qkmn + ADEF sf] If]qkmn

 = l × h + l × h + b × h + b × h
 = 2lh + 2bh
 = 2h (l + b) x'G5 .

e'O{F / l;lnªsf] If]qkmn = ABCD sf] If]qkmn + EFGH sf] If]qkmn

 = l × b + l × b = 2lb
rf/ leQf, e'O{F / l;lnªsf] If]qkmn = 2h(l + b) + 2lb
 = 2(hl + bh + lb)
 = 2(lb + bh + hl) 

pbfx/0f 1

nDafO 6 m, rf}8fO 4 m / prfO 3 m ePsf] Pp6f sf]7fsf] 

-s_ e'O{Fsf] If]qkmn slt x'G5 <
-v_ rf/ leQfsf] If]qkmn kQf nufpg'xf];\ .
-u_ rf/ leQf, e'O{F / l;lnªsf] If]qkmn kQf nufpg'xf];\ .

;dfwfg 

oxfF Pp6f cfotfsf/ sf]7fsf]

 nDafO (l) = 6 m
 rf}8fO (b) = 4 m
 prfO (h) = 3 m
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;"qcg';f/,

-s_ e'O{Fsf] If]qkmn (A1) = l × b 
 = 6 × 4 m2

 = 24 m2

-v_ rf/ leQfsf] If]qkmn (A2) = 2h (l + b)
 = 2 × 3 (6 + 4) m2 

 = (6 × 10) m2 = 60 m2

-u_ dfgf}F, l;lnªsf] If]qkmn = (A3)
 xfdLnfO{{ yfxf 5,

 sf]7fsf] e'O{Fsf] If]qkmn  = sf]7fsf] l;lnªsf] If]qkmn (A3)
 = 24 m2

⸫ rf/ leQf, e'O{F / l;lnªsf] If]qkmn = A1 + A2 + A3

= (24 + 60 + 24) m2

  = 108 m2

 j}slNks tl/sf

sf]7fsf] rf/ leQf, e'O{F / l;lnªsf] If]qkmn

= 2 (lb + bh + lh)
= 2 (6 × 4 + 4 × 3 + 6 × 3) 
= 2 (24 + 12 + 18) 
= 2 × 54
= 108 m2

lj|mofsnfk 3

Pp6f sf]7fsf] nDafO, rf}8fO / prfO j|mdzM 10 m, 
8 m / 3 m 5 . ;f] sf]7fdf prfO 2 m / rf}8fO 
1 m ePsf] Pp6f 9f]sf 5 . To;}u/L pSt sf]7fdf  
a/fa/ / pxL cfsf/sf b'O{cf]6f em\ofn 5g\, 
h;sf] nDafO 1 m / rf}8fO 0.5 m 5 . oxfF  
9f]sf / em\ofnafx]s rf/ leQfsf] If]qkmn s;/L kQf 
nufpg] xf]nf, ;d"xdf 5nkmn ug'{xf];\ / sIffdf 
k|:t't ug'{xf];\ .
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oxfF Pp6f 9f]sf / b'O{cf]6f em\ofn;lxtsf] rf/ leQfsf] If]qkmn (A1) 

 = 2h (l + b)

= 2 × 3 (10 + 8)
= 6 × 18
= 108 m2

Pp6f 9f]sfsf] If]qkmn (A2) = 2 m × 1 m

  = 2 m2

b'O{cf]6f a/fa/ gfksf em\ofnsf] If]qkmn (A3) = 2 (1 m × 0.5 m)

  = 2 × 0.5 m2

  = 1 m2

ca 9f]sf / em\ofnafx]ssf] rf/ leQfsf] If]qkmn

 = A1 – A2 – A3

 = (108 – 2 – 1) m2

 = 105 m2

‰ofn / 9f]sfafx]ssf] rf/ leQfsf] If]qkmn kQf nufpg,

-s_ rf/ leQfsf] If]qkmn (A1) kQf nufpg]

-v_ ‰ofnsf] hDdf If]qkmn kQf nufpg], o;nfO{ (A2) n] hgfpg] 

-u_ 9f]sfsf] hDdf If]qkmn kQf nufpg], h;nfO{ (A3) n] hgfpg] 

-3_ rf/ leQfsf] If]qkmnaf6 ‰ofn / 9f]sfsf] If]qkmn 36fpg] 

cyjf

‰ofn / 9f]sfafx]ssf] rf/leQfsf] If]qkmn (A) = A1 – A2 – A3
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pbfx/0f 2

Pp6f sf]7fsf] nDafO, rf}8fO / prfO j|mdzM 15 ft, 10 ft / 9 ft /x]sf] 5 . pSt sf]7fdf 
3ft lsgf/f ePsf b'O{cf]6f juf{sf/ ‰ofn 5g\ / Pp6f 6 ft × 3 ft sf] 9f]sf 5 . ‰ofn /  
9f]sfafx]s rf/ leQfsf] If]qkmn kQf nufpg'xf];\ .

;dfwfg 

 oxfF,

cfotsf/ sf]7fsf] 

nDafO (l ) = 15 ft

rf}8fO (b) = 10 ft

prfO (h) = 9 ft

juf{sf/ ‰ofnsf] nDafO (l1) = 3 ft

 ‰ofn / 9f]sfafx]s rf/ leQfsf] If]qkmn = <

 xfdLnfO{{ yfxf 5,

 sf]7fsf] rf/ leQfsf] If]qkmn (A1)  = 2h(l + b)

    = 2 × 9 (15 + 10)

    = 18 × 25

    = 450  ft2

b'O{{cf]6f juf{sf/ ‰ofnsf] If]qkmn (A2)  = 2 (l1
2)

   = 2(32) 

   = 2 × 9

   = 18 ft2

  Pp6f 9f]sfsf] If]qkmn (A3)  = 6 ft × 3 ft = 18 ft2

km]l/ ‰ofn / 9f]sfafx]s leQfsf] If]qkmn,

  = rf/ leQfsf] If]qkmn (A1) – ‰ofnsf] If]qkmn (A2) – 9f]sfsf] If]qkmn (A3)

  = (450 – 18 – 18) ft2

  = 414 ft2
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lj|mofsnfk 4

Ps hgf ljBfyL{n] cfˆgf] ljBfnosf] nDafO, rf}8fO / prfO a/fa/ ePsf] ;'/Iff uf8{ a:g] 
Pp6f sf]7fsf]] gd'gf agfP/ NofPsf /x]5g\ . pSt gd'gfsf cfwf/df tnsf k|Zgx¿ 5nkmn 
u/L sIffdf k|:t't ug'{xf];\ M 

-s_  pSt sf]7fsf] ;a} ;dtnLo ;txx¿sf] If]qkmnsf] ;DaGw  
s] s:tf] 5 < 

-v_  e'O{F / l;lnªsf] If]qkmndf km/s 5 ls 5}g < 
-u_  rf/ leQf, e'O{F / l;lnªsf] If]qkmn slt xf]nf <
-3_  9f]sf / ‰ofnafx]s rf/ leQf, e'O{F / l;lnªsf] If]qkmn slt 

xf]nf <
oxfF,
-s_ pSt sf]7fsf] nDafO, rf}8fO / prfO a/fa/ ePsfn] ;a} ;dtnLo ;txx¿sf] If]qkmn 

a/fa/ x'G5 . 
-v_  pgsf] sf]7fsf] nDafO = rf}8fO = prfO

 l  = b = h = 2.5 m
sf]7fsf] e'O{Fsf] If]qkmn  = l × b = 2.5 m × 2.5 m = 6.25 m2

sf]7fsf] l;lnªsf] If]qkmn = l × b = 2.5 m × 2.5 m = 6.25 m2

∴ pSt sf]7fsf] e'O{F / l;lnªsf] If]qkmn a/fa/ 5 .

-u_ ‰ofn / 9f]sf;lxt rf/ leQfsf] If]qkmn = 2h (l + b)  = 2 × 2.5 (2.5 + 2.5) m2

   = 5 × 5 m2

   = 25 m2

ca rf/ leQf, e'O{F / l;lnªsf] If]qkmn = sf]7fsf] e'O{Fsf] If]qkmn + rf/ leQfsf] If]qkmn + 
l;lnªsf] If]qkmn  = (6.25 + 25 + 6.25) m2

      = 37.50 m2

-3_  ‰ofn / 9f]sfsf] If]qkmn = (1 m × 1 m + 2 m × 1 m) = 3 m2

 ca 9f]sf / ‰ofnafx]s rf/ leQf, e'O{F / l;lnªsf] If]qkmn 
 = 9f]sf / ‰ofn;lxt rf/ leQf, e'O{F / l;lnªsf] If]qkmn − ‰ofn / 9f]sfsf] If]qkmn 
 = 37.50 m2 − 3 m2 
 = 34.50 m2

dflysf] k|:t'ltdf pSt sf]7fdf k|To]s 6 cf]6} juf{sf/ ;dtnLo ;txx¿sf] If]qkmn a/fa/ x'g] 
/x]5 . e'O{F{sf] If]qkmn / k|To]s leQfx¿sf] If]qkmn a/fa/ x'g] /x]5 . t;y{ o;nfO{ 3gfsf/ 
sf]7f elgG5 .
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pbfx/0f 3

nDafO 9 ft, rf}8fO 9 ft / prfO 9 ft ePsf] Pp6f sf]7fsf]

-s_ e'O{Fsf] If]qkmn kQf nufpg'xf];\ .

-v_ rf/ leQfsf] If]qkmn kQf nufpg'xf];\ .

-u_ rf/ leQf, e'O{F / l;lnªsf] If]qkmn slt x'G5, kQf nufpg'xf];\ .

;dfwfg 

oxfF 3gfsf/ sf]7fsf] nDafO (l) = rf}8fO (b) = prfO (h) = 9 ft
;"qcg';f/,

-s_ e'O{Fsf] If]qkmn (A1) = l2 = (9 ft)2 = 81 ft2

-v_ rf/ leQfsf] If]qkmn (A2) = 4 l2 = 4 × 9 ft2 = 4 × 81 ft2 = 324 ft2

 xfdLnfO{ yfxf 5,

-u_ l;lnªsf] If]qkmn (A3) = e'O{Fsf] Ifq]kmn (A1)  = 81 ft2

 ctM rf/ leQf, e'O{F / l;lnªsf] If]qkmn  = A1 + A2 + A3

    = (324 + 81 + 81)
    = 486 ft2

 j}slNks tl/sf

rf/ leQf, e'O{F / l;lnªsf] If]qkmn (A3) = 6 l2 ft2

     = 6 × (9 ft)2

   = 6 × 81 ft2

   = 486 ft2

nDafO, rf}8fO / prfO a/fa/ ePsf] sf]7fsf] 

i. e'O{Fsf] If]qkmn = l2

ii. rf/ leQfsf] If]qkmn = 4l2

iii. l;lnªsf] If]qkmn = l2

iv. rf/ leQf, e'O{F / l;lnªsf] If]qkmn

  = l2 + 4l2 + l2  = 6l2

v. ‰ofnsf] If]qkmn (a1) / 9f]sfsf] If]qkmn (a2) eP  ‰ofn / 9f]sfafx]s rf/ leQf,    
e'O{F / l;lnªsf] If]qkmn

  = 6l2 − a1 − a2



105ul0ft, sIff (

1. lbOPsf k|Zgsf] pQ/ n]Vg'xf];\ M

-s_ cfotfsf/ sf]7fsf] ljk/Lt lbzfsf leQfx¿sf] If]qkmndf s] ;DaGw x'G5 <

-v_ 3gfsf/ sf]7fsf] rf/cf]6f leQfx¿sf] cnu cnu If]qkmn / e'O{Fsf] If]qkmndf s:tf] 
;DaGw /xG5 <

-u_ s] cfotfsf/ sf]7fsf] e'O{Fsf] If]qkmn / l;lnªsf] If]qkmn;Fu a/fa/ x'G5 <

-3_ Pp6f cfotfsf/ sf]7fsf] 6 cf]6f ;dtnLo ;txx¿df s'g s'g ;txx¿ a/fa/ 
x'G5g\ < 

2. lbOPsf cfotfsf/ / 3gfsf/  sf]7fx¿sf] gd'gf lrqaf6 e'O{Fsf] If]qkmn, rf/ leQfsf] If]qkmn 
/ l;lnªsf] If]qkmnnfO{ hgfpg] ;txx¿sf gfd n]Vg'xf];\ M
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 -s_ -v_

3. nDafO 8 m, rf}8fO 5 m / prfO 2.5 m ePsf] Pp6f cfotfsf/ sf]7fsf] -s_ rf/ 
leQfsf] If]qkmn -v_ e'O{F / l;lnªsf] If]qkmn kQf nufpg'xf];\ .

4. nDafO 8.5 m, rf}8fO 6 m / prfO 2.4 m ePsf] cfotfsf/ sf]7fsf] 

-s_ e'O{Fsf] If]qkmn slt x'G5, kQf nufpg'xf];\ .

-v_ l;lnªsf] If]qkmn slt x'G5, kQf nufpg'xf];\ .

-u_ nDafOk6\l6sf b'O{ leQfsf] If]qkmn slt x'G5, kQf nufpg'xf];\ .

-3_ rf}8fOk6\l6sf b'O{ leQfsf] If]qkmn slt x'G5, kQf nufpg'xf];\ .

-ª_ rf/ leQfsf] If]qkmn kQf nufpg'xf];\ .

-r_ rf/ leQf, e'O{F / l;lnªsf] If]qkmn slt x'G5, kQf nufpg'xf];\ .

5. Pp6f ;efxnsf] rf/ leQfsf] If]qkmn 135 m2 5 . pSt ;efxnsf] nDafO / rf}8fO 
j|mdzM 15 m / 12 m eP prfO slt xf]nf, kQf nufpg'xf];\ .

cEof; 5.2
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6. Pp6f sf]7fsf] rf/ leQfsf] If]qkmn 432 ft2 5 . pSt sf]7fsf] rf}8fO / prfO j|mdzM 14 
ft / 9 ft eP nDafO slt x'G5, kQf nufpg'xf];\ .

7. O;fgsf] cfkm\gf] ;'Tg] sf]7fsf] kl/ldlt 60 m / rf/ leQfsf] If]qkmn 144 m2 5 eg] 
pSt sf]7fsf] prfO kQf nufpg'xf];\ .

8. ;f]gdn] k9\g] ljBfnodf ljleGg jmfo{j|md ;~rfng ug{ Pp6f 7'nf] xn agfOPsf] 5 . pSt xnsf] 
leqL nDafO, rf}8fO / prfO j|mdzM 30 m, 25 m / 4 m 5 . pSt xndf 2.5 m × 1.5 m 
sf 5 cf]6f em\ofn / 5 m × 3 m sf b'O{cf]6f 9f]sf 5g\ eg],

-s_ e'O{F / l;lnªsf] If]qkmn kQf nufpg'xf];\ .

-v_ em\ofn / 9f]sfafx]s rf/ leQfsf] If]qkmn slt x'G5, kQf nufpg'xf];\ .

-u_ l;lnªdf k|lt ju{ld6/df tLgcf]6f a'6\6f agfOPsf] 5 eg] hDdf sltcf]6f a'6\6f 
agfOPsf] xf]nf <

-3_ rf/ leQfdf k|lt 15 ju{ld6/df 3 cf]6f /fli6«o emG8f agfOPsf] 5 eg] sDtLdf 
hDdf sltcf]6f emG8f ;f] leQfdf agfpg ;lsG5, kQf nufpg'xf];\ .

9. ljBfnosf] Pp6f sIffsf]7fsf] nDafO, rf}8fO / prfO j|mdzM 8 m, 6 m / 3 m 5 pSt 
sf]7fdf 2 m × 1.5 m sf b'O{cf]6f 9f]sf / 1.5 m × 1 m sf b'O{cf]6f ‰ofn 5g\ eg],

-s_ ‰ofn / 9f]sfafx]s rf/ leQfsf] If]qkmn slt x'G5, kQf nufpg'xf];\ .

-v_ ljBfyL{x¿n] rf/ leQfdf -‰ofn / 9f]sfafx]s_ k|lt ju{ld6/df Pscf]6f lrq ePsf 
sfuhsf kfgfx¿ 6fF;]sf 5g\ eg] hDdf sltcf]6f sfuhsf kfgfx¿ ;f] leQfdf 
6fFl;Psf xf]nfg\, kQf nufpg'xf];\ .

10. l;hgsf a'afn] kmf]6f] lvRgsf nflu 2 m × 1 m sf] Pp6f dfq 9f]sf ePsf] cWofF/f] sf]7f 
ef8fdf lng' ePsf] 5 . pSt sf]7f 3gfsf/ cfsf/df 5 h;sf] nDafO 2.7 m 5  eg] ;f] 
sf]7fsf],

-s_ 9f]sfafx]s rf/ leQfsf] If]qkmn slt x'G5 < kQf nufpg'xf];\ .

-v_ 9f]sfafx]ssf rf/ leQfsf] If]qkmndf k|lt 4 m2 df Pp6f kmf]6f] k|m]d em'G8\ofOPsf] 
5 eg] hDdf sltcf]6f kmf]6f] k|m]d ;f] leQfdf em'G8\ofpg ;lsG5, kQf nufpg'xf];\ .
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3.  -s_ 65 m2 -v_ 80 m2  

4.  -s_ 51 m2 -v_ 51 m2  -u_ 40.8 m2 

 -3_ 28.8 m2 -ª_ 69.6 m2 -r_ 171.6 m2

5.  2.5 m 6. 10 ft   7. 2.4 m 

8.  -s_ 1500 m2  -v_ 391.25 m2  -u_ 2250 cf]6f  -3_ 88 cf]6f 

9.  -s_ 75 m2 -v_ 75 cf]6f   

10.  -s_ 27.16 m2 -v_ 6 cf]6f

tkfO{Fsf] ;'Tg] sf]7fsf] nDafO, rf}8fO / prfOsf] gfk lng'xf];\ . pSt sf]7fsf] ‰ofn /  
9f]sfsf] nDafO / rf}8fOsf] gfk klg lng'xf];\ . tnsf k|Zgdf lbOPcg';f/ If]qkmnx¿ kQf 
nufpg'xf];\ / sIffdf k|:t't ug'{xf];\ M
-s_ ‰ofn / 9f]sfsf] 5'6\6f5'6\6} If]qkmn 

-v_  ‰ofn / 9f]sf;lxt rf/ leQfsf] If]qkmn 

-u_ ‰ofn / 9f]sfafx]s rf/ leQfsf] If]qkmn 

-3_ ‰ofn / 9f]sf;lxtsf] rf/ leQf, e'O{F / l;lnªsf] If]qkmn 

-ª_ ‰ofn / 9f]sfafx]s rf/ leQf, e'O{F / l;lnªsf] If]qkmn 

-r_ tkfO{Fsf] Tof] ;'Tg] sf]7fsf] nDafO / rf}8fOsf] gfknfO{ 25% n] a9fpFbf aGg] sf]7fsf] 
rf/ leQf, e'O{F / l;lnªsf] If]qkmn klxnfsf] sf]7fsf]eGbf sltn] a9L x'G5 < t'ngf 
ug{'xf];\ . 

kl/of]hgf sfo{

pQ/
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5.3 nfut vr{ lgsfNg];DaGwL ;d:of (Problems related to cost 
estimation)

lj|mofsnfk 1

cfkm\gf]] sIffsf]7fdf sfk{]6 la5\ofpgsf nflu tkfO{Fsf] sIffsf]7fsf] nDafO / rf}8fO dfkg 
ug{'xf];\ / If]qkmn kQf nufpg'xf];\ . glhssf] sfk{]6 k;ndf uO{ 1 ju{ld6/df sfk{]6  
la5\ofPsf] slt vr{ nfU5 ;f] hfgsf/L lng'xf];\ / cfkm\gf]] sIffsf]7fdf sfk{]6 la5\ofpg nfUg] 
vr{ kQf nufO{ sIffdf k|:t't ug'{xf];\ . 

 h:t} M Pp6f ;d"xsf] sfo{ lgDgfg';f/ /x\of] M

 cfkm\gf]] sIffsf]7fsf] nDafO (l) = 6 m

 sf]7fsf] rf}8fO (b) = 4 m

 To;}n] pSt sf]7fsf] If]qkmn (A) = l × b

  = 6 × 4 m2

  = 24 m2

xfdLnfO{ yfxf 5, sf]7fsf] If]qkmn = sfk{]6sf] If]qkmn

To;}n] sfk{]6sf] If]qkmn = 24 m2

k;ndf ;f]Wbf, ;fwf/0f vfnsf] sfk{]6 / Hofnf;lxt sf]7fdf sfk{]6 la5\ofpg] b/ 1 m2 a/fa/ 
?= 500 k5{ . To;}n] sIffsf]7fdf sfk{]6 la5\ofpFbf nfUg] vr{,

= 500 × 24 = ?= 12,000

1.  sf]7fsf] e'O{Fsf] If]qkmn = sfk{]6sf] If]qkmn

2.  Ps ju{ld6/ sfk{]6 la5\ofpFbf nfUg] vr{nfO{ hDdf sfk{]6sf] If]qkmnn] u'0fg u¥of] eg] 
hDdf vr{ kQf nfU5 .

To;}n] hDdf vr{ (T) = sfk{]6sf] If]qkmn (A) × PsfO If]qkmn sfk]{6sf] d"No (R)
∴ T = A × R

To;}u/L R = 
T
A / A = TR x'G5 .
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pbfx/0f 1

7 m nDafO, 6 m rf}8fO / 3 m prfO ePsf] Pp6f sf]7f 5 . olb k|lt ju{ld6/ sfk{]6sf] d"No  
?= 300 k5{ eg] pSt sf]7fsf] e'O{Fdf sfk{]6 la5\ofpFbf hDdf slt vr{ nfU5 xf]nf, kQf nufpg'xf];\ .

;dfwfg 

 oxfF sf]7fsf] nDafO (l) = 7 m
 sf]7fsf] rf}8fO (b) = 6 m
 xfdLnfO{ yfxf 5,

 sf]7fsf] e'O{Fsf] If]qkmn = l × b
  = 7 × 6 m2

  = 42 m2

ca k|lt ju{ld6/sf] sfk{]6sf] nfut ?= 300 k5{ eg]

 42 m2 sfk{]6sf] hDdf nfut = ?= 42 × 300 = ?= 12,600 k5{ .

3 m

7 m
6 m

lj|mofsnfk 2

pko'St ;ª\Vofdf ;d"x lgdf{0f u/L ljBfnosf s]xL sf]7fsf] nDafO, rf}8fO / prfO slt slt 
5, gfKg'xf];\ . pSt sf]7fsf] rf/ leQf -9f]sf / em\ofnafx]s_ / l;lnªdf /ª/f]ug ug{'kg{] 5 . 
ca tnsf k|Zgx¿sf] pQ/ ;d"xdf 5nkmn u/L vf]Hg'xf];\ M

-s_ rf/ leQfsf] If]qkmn s;/L kQf nufpg ;lsG5 <

-v_ em\ofn / 9f]sfafx]s rf/ leQfsf] If]qkmn s;/L kQf nufpg ;lsG5 <

-u_ l;lnªsf] If]qkmn s;/L kQf nufpg ;lsG5 <

-3_ /ª nufpFbf nfUg] hDdf vr{ s;/L kQf nufpg ;lsG5 <

pbfx/0f 2

/fdsf] 3/sf] Pp6f sf]7fsf] nDafO, rf}8fO / prfO j|mdzM 5 m, 4 m / 3 m 5 . k|lt ju{ld6/sf] 
?= 50 sf b/n] ;a} leQfx¿df dfq -em\ofn, 9f]sf / l;lnªafx]ssf] If]qkmndf_ leqk6\l6 /ª nufpFbf 
p;nfO{ slt /sd rflxPnf, kQf nufpg'xf];\ M
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;dfwfg 

oxfF,

 sf]7fsf] nDafO (l) = 5 m
 sf]7fsf] rf}8fO (b) = 4 m
 sf]7fsf] prfO (h) = 3 m
 /ª nufpg k|lt ju{ld6/sf] b/ (R) = ?= 50
 cfjZos hDdf /sd (T) = ?

;"qcg';f/,

 rf/leQfsf] If]qkmn (A) = 2h (l + b)  = 2 × 3 (5 + 4) m2 = 6 × 9 m2

   = 54 m2

 cfjZos hDdf /sd (T) = A × R = 54 × 50 = ?= 2700
 t;y{ /fdnfO{ rf/ leQfdf /ª nufpg ?= 2,700 cfjZos k5{ .

3 m

5 m
4 m

pbfx/0f 3

lbOPsf] sf]7fsf] nDafO, rf}8fO / prfO 
j|mdzM 15ft, 10ft / 8ft /x]sf] 5 . pSt 
sf]7fdf 3ft lsgf/f ePsf b'O{cf]6f juf{sf/ 
em\ofn 5g\ / b'O{cf]6f 6ft × 2ft sf  
9f]sf 5g\ . k|lt ju{ld6/sf] ?= 175 sf b/n] 
rf/ leQfdf / l;lnªdf /ª nufpFbf nfUg] 
hDdf nfut kQf nufpg'xf];\ .

;dfwfg 

oxfF,

 sf]7fsf] nDafO (l) = 15 ft

 sf]7fsf] rf}8fO (b) = 10 ft

 sf]7fsf] prfO (h) = 8 ft
juf{sf/ em\ofnsf] nDafO (l1) = 3ft , 9f]sfsf] prfO (h1) = 6 ft / 9f]sfsf] rf}8fO (b1) = 2 ft

3ft
3ft

2 ft

2 ft

6 ft

6 ft

15 ft

10 ft

8 ft

3ft

3ft
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xfdLnfO{ yfxf 5,

sf]7fsf] rf/ leQf / l;lnªsf] If]qkmn (A1)  = 2h(l + b) + lb

 = [2 × 8 (15 + 10) + 15 × 10] ft2

 = (16 × 25 + 150) ft2

 = (400 + 150) ft2

 = 550 ft2

b'O{{cf]6f juf{sf/ em\ofnsf] If]qkmn (A2) = 2 × (l1)
2

 = 2 × 32 ft2

 = 18 ft2

b'O{cf]6f 9f]sfsf] If]qkmn (A3) = 2 (h1 × b1)

 = 2 × 6 × 2 ft2

 = 24 ft2

‰ofn / 9f]sfafx]s rf/ leQfsf] If]qkmn -/ª nufOPsf] efusf] If]qkmn_

 (A) = A1 – A2 – A3

 = (550 – 18 – 24) ft2

 = 508 ft2

k|lt ju{ld6/df /ª nufpg] b/ (R) = ?= 175

 hDdf nfut (T)  = A × R

 = 508 × ?= 175

 = ?= 88,900

t;y{ /ª nufpg cfjZos /sd ?= 88,900 x'g cfpF5 .
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pbfx/0f 4

;/Ltfn] Pp6f juf{sf/ ;efxndf sfk{]6 la5\ofpFbf k|lt ju{ld6/ ?= 75 sf] b/n] ?= 10,800  
ltl/l5g\ . To;}u/L pSt xnsf] em\ofn, 9f]sf afx]s / rf/ leQfdf Knf:6/ ubf{ Hofnf;lxt ?= 25  
k|lt ju{ld6/sf b/n] hDdf vr{ ?= 6,000 ltl/5g\ . pSt xndf 4 cf]6f em\ofn / 2 cf]6f 9f]sfsf] 
u/L hDdf If]qkmn 24 m2 5 eg] ;efxnsf] prfO kQf nufpg'xf];\ M

;dfwfg 

 oxfF,
 sf]7fdf Ps ju{ld6/df sfk{]6 la5\ofpbf nfu]sf] vr{ (R1) = ?. 75

 sfk{]6 la5\ofpg nfu]sf] hDdf vr{ (T1)  = ?= 10,800

 rf/ leQfdf Knf:6/ ubf{ Ps ju{ld6/df nfu]sf] vr{ (R2) = ?= 25

 rf/ leQfdf Knf:6/ ubf{ nfu]sf] hDdf vr{ (T2)  = ?= 6,000

 juf{sf/ sf]7fsf] nDafO (l)  = ?

 juf{sf/ sf]7fsf] prfO (h)  = ?

 ca juf{sf/ sf]7fsf] e'O{sf] If]qkmn (A1) = 
T1 
R1

 cyjf, l2 = ?= 10,800 
?=75

 m2  A = l2

 cyjf, l2 = 144 m2 

   l = 12 m

km]l/, em\ofn / 9f]sfafx]s rf/ leQfsf] If]qkmn (A2) = 
T2 
R2

  = 6,000
25    A = 4hl

  = 240 m2

em\ofn / 9f]sf;lxt rf/leQfsf] If]qkmn = 240 + 24 = 264 m2 

 cyjf, 4lh = 264
 cyjf, 4 × 12 × h = 264

 cyjf, h = 
264 

4 × 12 

 cyjf, h = 5.5 m
t;y{ pSt juf{sf/ sf]7fsf] prfO 5.5 m /x]5 .
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pbfx/0f 5

rf}8fO prfOsf] bf]Aa/ / nDafO rf}8fOsf] bf]Aa/ ePsf] Pp6f sf]7fdf sfk{]6 la5\ofpg ?= 80  
k|lt ju{ld6/sf b/n] hDdf ?= 10,240  vr{ nfU5 . pSt sf]7fdf ePsf em\ofn / 9f]sfsf] hDdf  
If]qkmn 5 m2 5 eg] rf/ leQf / l;lnªdf k|lt ju{ld6/sf] ?= 90 sf b/n] /ª nufpFbf hDdf slt 
vr{ nfU5, kQf nufpg'xf];\ M

;dfwfg 
oxfF dfgf}F sf]7fsf] prfO (h) = x m eP
 sf]7fsf] rf}8fO (b) = 2x m
 / sf]7fsf] nDafO (l) = 2b = 2 × 2x m = 4x m

sf]7fdf k|lt ju{ld6/df sfk{]6 la5\ofpFbf nfUg] vr{ (R1) = ?= 80 
sfk]{6 la5\ofpg nfUg] hDdf vr{ (T1) = ?= 10,240
Ps ju{ld6/df /ª nufpg rflxg] vr{ (R2) = ?= 90
l;lnª / rf/ leQfdf /ª nufpg rflxg] vr{ (T2) = ?

 ca sf]7fsf] e'O{Fsf] If]qkmn (A1) = 
sfk]{6 la5\ofpg nfUg] hDdf vr{ (T1) 

k|lt ju{ld6/df sfk{]6 la5\ofpg nfUg] vr{ (R1)

 cyjf, l × b = 
10,240

80    A = l × b

 cyjf, 4x × 2x = 128 

 cyjf, 8x2  = 128 

 cyjf, x2  = 
128
8  

 cyjf, x2  = 16  cyjf, x = 4 
∴ sf]7fsf] prfO (h) = 4 m
sf]7fsf] rf}8fO (b) = 2x m = 2 × 4 m = 8 m
sf]7fsf] nDafO (l) = 4x m = 4 × 4 m = 16 m
km]l/, rf/ leQf / l;lnªsf] If]qkmn (A2) = 2h (l + b) + lb
 = 2 × 4 (16 + 8) + 16 × 8
 = 8 × 24 + 128 
 = 320 m2

ca em\ofn / 9f]sf afx]s rf/leQf / l;lnªsf] If]qkmn (A3) = 320 – 5 = 315 m2 
rf/ leQf / l;lnªdf /ª nufpFbf nfUg] hDdf vr{ (T2) = A3 × R2 
 = ?= 90 × 315 = ?= 28,350
∴ rf/ leQf / l;lnªdf /ª nufpg hDdf ?= 28,350 vr{ nfU5 .

4x m
2x m

x m
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1. nDafO / rf}8fO j|mdzM 12 ft / 11 ft ePsf] sf]7fsf] e'O{Fdf ?= 130 k|lt ju{ k'm6sf b/n] 
sfk{]6 la5\ofpFbf hDdf slt vr{ nfU5, kQf nufpg'xf];\ .

2. Pp6f sf]7fsf] leqL nDafO, rf}8fO / prfO j|mdzM 15 lkm6, 12 lkm6 / 8 lkm6 5 . pSt 
sf]7fdf 6 ft × 4 ft 6 inch sf b'O{cf]6f e\mofn / 3 ft × 6 ft 6 inch sf] Pp6f 9f]sf  
5g\ . pSt sf]7fsf] -em\ofn, 9f]sf / l;lnªafx]s_ rf/ leQfdf k|lt ju{lkm6sf] ?= 125 
sf b/n] /ª nufpFbf hDdf slt /sd rflxPnf, kQf nufpg'xf];\ .

3. Pp6f juf{sf/ sf]7fsf] nDafO 15 ft / prfO 8 ft eP ;f] sf]7fsf] e'O{F, rf/ leQf 
/ l;lnªdf  k|lt ju{ km'6 ?= 120 sf] b/n] Knf:6/ ug{ slt /sd rflxPnf, kQf 
nufpg'xf];\ .

4. Pp6f ;ef xnsf] nDafO, rf}8fO / prfO j|mdzM 32 ld6/, 32 ld6/ / 4 ld6/ 5 . pSt 
ejgdf 2.5 m × 1.8 m sf 6 cf]6f em\ofn / 4 m × 3 m sf b'O{cf]6f 9f]sf 5g\ eg],

-s_ ;f] ejgsf] e'O{F / l;lnªsf] hDdf If]qkmn kQf nufpg'xf];\ .
-v_ em\ofn / 9f]sfsf] hDdf If]qkmn kQf nufpg'xf];\ .
-u_ em\ofn / 9f]sfafx]s rf/ leQfsf] If]qkmn kQf nufpg'xf];\ .
-3_ e'O{Fdf k|lt 2 ju{ld6/df Pp6f s';L{ /fVg ldN5 eg] pSt ejgdf a9Ldf Ps} 

;fOhsf sltcf]6f s';L{x¿ /fVg ldN5 <
-ª_ k|lt ju{ld6/sf] ?= 350 sf b/n] rf/cf]6} leQfdf Knf:6/ ubf{ hDdf slt /sd 

cfjZos k5{, kQf nufpg'xf];\ .
5. l;d|gsf] 3/df ePsf sf]7fx¿dWo] ;a}eGbf 7'nf] sf]7fsf] e'O{Fsf] If]qkmn 500 ft2 ePsf] 

kfOof] . pSt sf]7fdf 6 ft × 5 ft sf 3 cf]6f e\mofn / 3 ft × 6.5 ft sf] Pp6f  
9f]sf 5g\ . olb pSt sf]7fsf] nDafO 25 ft / prfO 9 ft 5 . pSt sf]7fsf] -em\ofn,  
9f]sf / l;lnªafx]s_ rf/ leQfdf k|lt ju{k'm6sf] ?= 300 sf] b/n] /ª nufpFbf hDdf slt 
/sd cfjZos knf{, kQf nufpg'xf];\ .

6. Pp6f juf{sf/ sf]7fsf] prfO 8 lkm6 5 . pSt sf]7fdf k|lt ju{lkm6 ?= 200 sf b/n] 
sfk{]6 la5\ofpg ?= 39,200 nfU5 . ;f] sf]7fsf ;a} leQfdf k|lt ju{k'm6sf] ?= 250 sf 
b/n] /ª nufpg hDdf slt /sd nfU5 xf]nf, kQf nufpg'xf];\ .

7. Pp6f ljBfnon] cfkm\gf lzIfs Pjd\ sd{rf/L a:g] juf{sf/ sf]7fdf sfk{]6 la5\ofpFbf 
k|lt ju{ld6/ ?= 144 sf b/n] hDdf ?= 7,056 lt¥of] . ;f]xL sf]7fsf] em\ofn / 9f]sfafx]s 
rf/ leQfdf sfuh 6fF:bf Hofnf;lxt ?= 400 k|lt ju{ld6/sf b/n] hDdf ?= 30,000 
nfUof] . olb ‰ofn / 9f]sfsf] hDdf If]qkmn 9 m2 5 eg] pSt sf]7fsf] prfO kQf  
nufpg'xf];\ .

cEof; 5.3
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8. lgdfsf] 3/df ePsf] Pp6f sf]7fsf] nDafO rf}8fOsf] bf]Aa/ / prfO 2.8 ld6/ 5 . pSt 
sf]7fsf] em\ofn, 9f]sf / l;lnªafx]s rf/ leQfdf lrq sf]g{ ?= 900 k|lt ju{ld6/sf] b/n]  
?= 54,000 nfU5 . olb e\mofn / 9f]sfsf] If]qkmn 7.2 ju{ld6/ eP ;f] sf]7fsf] e'O{Fdf 
k|lt ju{ld6/ ?=200 sf b/n] 6fon /fVbf pgn] hDdf slt vr{ nfU5, kQf nufpg'xf];\ .

9. Pp6f ljBfnosf] ;ef xnsf] nDafO rf}8fOsf] bf]Aa/ tyf rf}8fO prfOsf] bf]Aa/ 5 . 
pSt sf]7fsf] ‰ofn / 9f]sf;lxt rf/ leQfdf /ª nufpg ?= 225 k|lt ju{ld6/sf b/n] 
ljBfnon] ?= 43,200 lt¥of] eg] ;f] xnsf] e'O{Fdf 6fon la5\ofpg ?= 250 k|lt ju{ld6/
sf b/n] ljBfnon] slt ltg{'k5{, kQf nufpg'xf];\ .

10. Pp6f gu/kflnsfn] ;hfj6 u/]sf] kfs{sf] gfk 50 ld6/ × 40 ld6/ 5 . ;f] kfs{df 20 ;]=ld= 
nDafO ePsf b'af]sf juf{sf/ rk/L la5\ofpFbf,

-s_ hDdf sltcf]6f rk/Lx¿ rflxG5 < kQf nufpg'xf];\ .

-v_ olb Pp6f rk/L la5\ofpFbf ?= 225 k5{ eg] pSt kfs{df rk/L la5\ofpgsf nflu 
hDdf slt nfut nfU5 < kQf nufpg'xf];\ .

-u_ s]xL jif{kl5 ;f] kfs{ ;fgf] ePsf] 7fgL gu/kflnsfn] nDafO / rf}8fO j|mdzM  
15 m / 10 m a9fpg] lgwf] u¥of] . a9]sf] If]qkmndf ;f]xL nDafO ePsf juf{sf/ 
b'afsf rk/L la5\ofpg sltcf]6f rk/L yKg'k5{ / pxL b/n] slt /sd nfU5, kQf 
nufpg'xf];\ .

1. pko'St ;d"xdf a;L tkfO{Fx¿n] cWoog ul//x]sf] ljBfnosf] sIffsf]7f jf cfkm" a:g]  
3/sf] sf]7fsf] nDafO, rf}8fO / prfOsf ;fy} em\ofn / 9f]sfsf] nDafO / prfO gfKg'xf];\ 
/ lbOPsf k|Zgsf] ;d"xdf ;dfwfg vf]hL lgisif{ sIffdf k|:t't ug{'xf];\ M

-s_ e'O{F / l;lnªsf] If]qkmn slt slt x'G5, kQf nufpg'xf];\ .

-v_ rf/ leQfsf] If]qkmn kQf nufpg'xf];\ .

-u_ em\ofn 9f]sfafx]s rf/ leQfsf] If]qkmn kQf nufpg'xf];\ .

-3_ xfn;fn} sfod /x]sf] b/cg';f/ rf/ leQf, l;lnª / e'O{Fdf Knf:6/ ug{ hDdf 
slt vr{ cfjZos knf{, kQf nufpg'xf];\ .

-ª_ cfkm\gf] ufpF jf ;x/df xfn;fn} rlncfPsf] b/cg';f/ rf/ leQf / l;lnªdf 
/ª nufpg hDdf slt vr{ nfU5, kQf nufpg'xf];\ . 

2. tkfO{Fsf] ljBfnosf] gf} sIff sf] sIffsf]7fsf] leQfdf /ª nufpg' kg]{ 5 . ljBfnon] 
tkfO{FnfO{ pSt sIffsf]7fdf /ª nufpg] vr{sf] nfut Oli6d]6 tof/ ug{ nufof] . 
tkfO{Fn] sIffsf]7fdf /ª nufpgsf nflu nfUg] nfut vr{ lgsfNg'xf];\ / sIffdf 
k|:t't ug'{xf];\ . 

kl/of]hgf sfo{
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1.  ?= 17160  2.  ?= 44812.5 3.  ?= 1,11,600   

4. -s_ 2048 m2    -v_ 51 m2  -u_ 461 m2  -3_ 512 cf]6f 

-ª_ ?= 1,61,350   5. ?= 2,10,150 6. ?= 1,12,000

7.  3 m 8.  ?= 5,400 9.  ?= 32,000 

10. -s_ 50,000  -v_ ?= 1,12,50,000 -u_ 31,250,  ?= 70,31,250

pQ/

5.4 lqe'hfsf/ / rt'e{'hfsf/ hUufsf] If]qkmn (Area of triangular and 
quadrilateral shaped land )

lj|mofsnfk 1

g]kfndf Jojl:yt ¿kn] lsQfgfkL ;~rfng ug{ lj= ;+= 2014 ;fndf gfkL ljefu v8f ePsf] 
b]lvG5 . clxn] klg gfkL ljefu cGtu{t lsQfgfkL, lhof]h]l8s gfkL tyf 6f]kf]gfkL lj:t[t 
¿kdf j|mda4 tl/sfaf6 ljsf; eO{ b]zdf cfjZos ljleGg gfkL ;~rfng eO;s]sf] 5 . tn 
lbOPsf cj:yf cWoog ug{'xf];\ / tkfOF{ a;f]af; ug'{ePsf] If]qdf hUuf hldgsf] gfkL gS;f 
s] s;/L ul/G5, 5nkmn ug'{xf];\ M

1.  b'uf{s'df/Lsf] :yfoL 3/ kxf8L lhNnfdf k5{ 
. pgsf] 3 /f]kgL v]t, 1 /f]kgL kfvf af/L, 
8 cfgf 3 k};f If]qkmn ePsf] hUufdf 3/ 
tyf 3/n] rr]{sf] hUuf 5 eg] d"n ;8s 
nfOgdf 4 cfgf If]qkmn ePsf] lqe'hfsf/ 
38]/L klg 5 .

2.  /ljnfnsf] :yfoL 3/ t/fO{{df k5{ . pgL 
ToxfFsf] Ps hldGbf/ x'g\ . pgsf] 3 la3f  
v]t, 1 la3f 3 s7\7f af/L, 1 s7\7f 2 
w'/ If]qkmn ePsf] hUufdf 3/ tyf 3/n]  
rr]{sf] hUuf 5 eg] d"n ;8s nfOgdf 4 s7\7f  
If]qkmn ePsf] rt'e'{hfsf/ 38]/L klg 5 .
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3. eLdaxfb'/ Ps cldg x'g\ . pgn] h:tf];'s} 
cfsf/df ePsf hUufsf] klg gfkL ljefun] 
hf/L u/]sf] dfkb08cg'¿k If]qkmn 
lgsfN5g\ . oxfF Pp6f rt'e'{hfsf/ hUufnfO{ 
b'Ocf]6f lqe'hx¿df abn]/ lqe'hsf] If]qkmn 
lgsfNg] ;"q k|of]u u/L b'j} lqe'hsf] If]qkmn 
kQf nufO To;sf] of]ukmnaf6 rt'e'{hfsf/ 
hUufsf] If]qkmn lgsfNg vf]lhPsf] 5 .

hUuf tyf hldgsf ;txx¿ ljleGg cfsf/sf x'G5g\ . o; kf7df xfdL lqe'hfsf/ / 
rt'e{'hfsf/ hUufsf] If]qkmn kQf nufpg] ljifoj:t' cWoog u5f}{ . hUufsf] sf/f]af/ ubf{ 
To;sf] If]qkmn dfkg clgjfo{ x'G5 . ju{lkm6 jf ju{ld6/ hUuf dfkgsf] ;j{dfGo PsfO 
xf] . t/ :yfgcg';f/ hldgsf] If]qkmn gfKg] tl/sf tyf PsfO km/s km/s x'g ;S5 . 

g]kfnsf] ljleGg :yfgdf k|rngdf /x]sf] hUuf hldgsf] gfkL ubf{ k|of]u ul/g] PsfO

1. lxdfnL tyf kxf8L e]udf /f]kgL, cfgf, k};f, bfd cflb PsfOdf dfkg ul/G5 .

2.  t/fO{{ e]udf  la3f, s7\7f, w'/ cflb PsfOdf dfkg ul/G5 .

lj|mofsnfk 2

lbOPsf] tflnsfsf cfwf/df ljZjJofkL ;j{dfGo PsfO -ju{lkm6 jf ju{ld6/_ ;Fu ¿kfGt/ 
u/]/ hUuf jf 38]/Lsf] If]qkmn slt x'G5 jf s;/L gflkG5 eGg] a'em\g ;lsG5 . tkfO{F  
a;f]af; ug'{ePsf] If]qdf hUuf hldgsf] If]qkmn dfkg ug{ s'g s'g PsfOsf] k|of]u ug{]  
ul/Psf] 5 5nkmn ug'{xf];\ / k|fKt lgisif{ sIffsf]7fdf k|:t't\ ug'{xf];\ .
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t/fO{{ e]udf 
k|rngdf /x]sf 

PsfO

ju{ld6/ ju{lkm6 kxf8L e]udf k|rngdf 
/x]sf PsfOdf 

¿kfGt/

ld6/, lkm6 / 
OGr PsfOlarsf] 

;DaGw

1 la3f 20 s7\7f 6772.63 72900 13.31 /f]kgL
1 m = 
3.2808 ft

1 s7\7f 20  w'/ 338.63 3645 10.65 cfgf
1 m = 39.37 
inches 

1 w'/ 16.93 182.25 2.13 k};f

kxf8L e]udf 
k|rngdf /x]sf 

PsfO

t/fO{{ e]udf 
k|rngdf /x]sf 
PsfOdf ¿kfGt/

1 /f]kgL 16 cfgf 508.72 5476 1.5023 s7\7f
1 foot = 
0.3048 m

1 cfgf 4 k};f 31.79 342.25 1.8777 w'/
1 foot = 12  
inches

1 k};f 4 bfd 7.95 85.56

1 bfd 1.99 21.39

hUuf hldgsf] gfkL ubf{ k|of]u ul/g]] PsfOx¿lar Pscsf{df ¿kfGt/ 

pbfx/0f 1

;f]dgfyn] xfn;fn} gjnk/f;Ldf 8 s7\7f 3 w'/ hUuf vl/b u/]sf /x]5g\ . ;f] hUufsf] 
hUufwgL k'hf{df ju{ld6/ PsfOdf dfq If]qkmn /flvPsf] /x]5 eg] slt ju{ld6/ If]qkmn  
/flvPsf] x'g'k5{ <

;dfwfg 

hUufsf] If]qkmn = 8 s7\7f 3 w'/

   =  338.63 × 8 ju{ld6/ +  16.93× 3 ju{ld6/ 

  [⸪ 1 s7\7f = 338.63 ju{ld6/ / 1 w'/ = 16.93 ju{ld6/ ]

 =  2709.04 ju{ld6/ + 50.79 ju{ld6/

   =  2759.83 ju{ld6/ 

;f]dgfyn] vl/b u/]sf] 8 s7\7f 3 w'/ hUufdf 2759.83 ju{ld6/ If]qkmn /x]5 .
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pbfx/0f 2

lbOPsf] If]qkmn ePsf hUufnfO{ cfgf PsfOdf ¿kfGt/ ug'{xf];\ M

 -s_ 2 /f]kgL 3 cfgf -v_ 3 s7\7f 9 w'/
;dfwfg M

-s_  2 /f]kgL 3 cfgf = 16 × 2 cfgf + 3 cfgf

    = 32 cfgf + 3 cfgf

    = 35 cfgf 

-v_  3 s7\7f 9 w'/ =  338.63 × 3 ju{ld6/ +  16.93× 9 ju{ld6/

   [⸪ 1 s7\7f = 338.63 ju{ld6/ / 1 w'/ = 16.93 ju{ld6/ ]

    = 1015.89 ju{ld6/ + 152.37 ju{ld6/

    = 1168.26 ju{ld6/ 

  = 1168.26
31.79

 cfgf [⸪ 1 cfgf = 31.79 ju{ld6/]

  = 36.75 cfgf 

pbfx/0f 3

Pp6f hUufsf] If]qkmn 1560 ju{lkm6 5 . o; hUufsf] If]qkmnnfO{ lgDgcg';f/ ¿kfGt/ 
ug'{xf];\ .

-s_ lxdfnL tyf kxf8L e]udf k|rngdf /x]sf PsfOx¿ cg'¿k /f]kgL, cfgf, k};f / bfddf 

-v_ t/fO{{ e]udf k|rngdf /x]sf PsfOx¿ cg'¿k la3f, s7\7f / w'/df 

;dfwfg M

-s_ lbOPsf] hUufsf] If]qkmn = 1560 ju{lkm6

   = 1560
5476

 /f]kgL [ ⸪ 1 /f]kgL = 5476 ju{lkm6 ]
   = 0.28489 /f]kgL
   = 0.28489 × 16 cfgf [ ⸪ 1 /f]kgL = 16 cfgf ]
   = 4.55824 cfgf

   = (4 + 0.55824) cfgf

   = 4 cfgf / 0.55824 × 4 k};f [ ⸪ 1 cfgf = 4 k};f]
   = 4 cfgf / 2.23296 k};f
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  = 4 cfgf / -2 + 0.23296 _ k};f

  = 4 cfgf, 2 k};f / -0.23296 × 4 _ bfd [ ⸪ 1 k};f = 4 bfd]
  = 4 cfgf, 2 k};f, 0.93 bfd
o;nfO{ /f]kgL – cfgf – k};f – bfdcg';f/ 0 - 4 - 2 - 0.93 -/f]kgL_ n]lvG5 .

 j}slNks tl/sf

lbOPsf] hUufsf] If]qkmn = 1560 ju{lkm6

  = 
1560
5476  /f]kgL [ ⸪ 1 /f]kgL = 5476 ju{lkm6 ]

  = 0.28489 /f]kgL
ca 0.28489 /fkgLnfO{ cfgfdf ¿kfGt/ ubf{,

 0.28489 /f]kgL = 0.28489 × 16 cfgf [ ⸪ 1 /f]kgL = 16 cfgf ]

  = 4.55824 cfgf

  =  -4 + 0.55824 _ cfgf

ca 0.55824  cfgfnfO{ k};fdf ¿kfGt/ ubf{,

  = 0.55824 × 4 k};f [ ∵ 1 cfgf = 4 k};f]
  = 2.23296 k};f

  = - 2 + 0.23296 _ k};f

ca 0.23296 k};fnfO{ bfddf ¿kfGt/ ubf{,

  = 0.23296 × 4  bfd [ ∵ 1 k};f= 4 bfd]
  =  0.93 bfd
t;y{, hUufsf] If]qkmn = 1560 ju{lkm6 = 0 /f]kgL, 4 cfgf, 2 k};f, 0.93 bfd x'g] /x]5 .

o;nfO{ 0 - 4 - 2 - 0.93 -/f]kgL_ n]lvG5 .

-v_ lbOPsf] hUufsf] If]qkmn = 1560 ju{lkm6
   =  1560 

72900  la3f [ ⸪1 la3f = 72900 ju{lkm6 ]
   = 0.021399  la3f

ca 0. 021399  la3fnfO{ s7\7fdf ¿kfGt/ ubf{,

 0. 021399 la3f = 0. 021399  × 20 s7\7f [ ⸪ 1 la3f = 20 s7\7f ]
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   = 0.42798 s7\7f

   =  -0 + 0.42798_ s7\7f

ca 0.42798  s7\7fnfO{{ w'/df ¿kfGt/ ubf{,

   = 0.42798  × 20 w'/ [ ⸪ 1 s7\7f = 20 w'/]
   = 8.5596 w'/
   = 8.56 w'/
t;y{, hUufsf] If]qkmn = 1560 ju{lkm6 = 0 la3f, 0  s7\7f, 8.56 w'/ = 8.56 w'/ /x]5 . 

 o;nfO{ la3f – s7\7f – w'/ – 0cg';f/ 0-0-8.56-0 -la3f_ n]lvG5 .

pbfx/0f 4

lsQf 
g=÷ 

v08] g=

ljj/0f
-3/, cfjfbL, OToflb_

hUufwgLsf] 
xslx:;f

df]xLsf] 
gfd y/

lsl;d jf 
ju{

If]qkmn÷j=ld= s}lkmot k|dfl0ft ug]{sf] 
b:tvt

@$$ cfjfbL

Psnf}6L

wgx/÷  
v]t

)–!–!%–) -la3f_
-)–@)–@)–$_

) /}s/ lghL
bf]od %(@=%@

@$& cfjfbL 

Psnf}6L

wgx/÷v]t )–!–!%–) -la3f_ 
-)–@)–@)–$_

/}s/ lghL)
bf]od %(@=%@

hDdf If]qkmn                 !!*%=)$ ju{ld6/

dflysf] hUufwgL k'hf{df lsQf g= 244 sf] hUufsf] If]qkmn Ps s7\7f kGw| w'/ cyf{t\\ 592.52 
ju{ld6/ b]vfOPsf] 5 . cufl8 k[i7df lbOPsf] If]qkmn ¿kfGt/ tflnsf k|of]u u/L k/LIf0f 
ug'{xf];\ .

;dfwfg

lbOPsf] hUufwgL k'hf{df lsQf g= 244 sf] If]qkmn = 1 s7\7f 15 w'/
      = 20 w'/ + 15 w'/ [ ⸪ 1 s7\7f = 20 w'/]
      = 35 w'/
      = 16.93× 35 ju{ld6/  [ ⸪ 1 w'/ = 16.93 ju{ld6/]
      = 592.55 ju{ld6/
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pbfx/0f 5

uf=lj=;=÷ 
g=kf

j8f g= gS;f 
l;6

lsQf g= ljj/0f -3/, 
cfjfbL, 
OToflb

h=w=sf] xs 
lx:;f

df]lxsf] gfd 
y/

lsl;d jf 
ju{

If]qkmn
ljufxf÷-
ju{ld6/

df]7 ÷ kfgf 
g=

<< # @&#! cfjfbL ;a} v]t
cjn

)–)–!)–) @*

# -s_ /}s/ lghL !^(=#@ !)*##

hDdf If]qkmn -j=dL=_ !^(=#@

dflysf] hUufwgL k'hf{df lsQf g= 2731 sf] hUufsf] If]qkmn 0-0-10-0 -la3f_ cyf{t\ 169.32 
ju{ld6/ b]vfOPsf] 5 . cufl8 k[i7df lbOPsf] If]qkmn ¿kfGt/ tflnsf k|of]u u/L k/LIf0f 
ug'{xf];\ .

;dfwfg

lbOPsf] hUufwgL k'hf{df lsQf g= 244 sf] If]qkmn = 0 la3f 0 s7\7f 10 w'/ 0 s'g'jf 

 =10 w'/

  = 10 × 16.93 ju{ld6/    [ ⸪ 1 w'/ = 16.93 ju{ld6/]

 = 169.30 ju{ld6/

mobile df NaaPI apps install u/]/ Area Conversion option k|of]u u/L klg Pp6f 
PsfOaf6 cGo PsfOdf ¿kfGt/ ug{ ;lsG5 . Plotter option k|of]u u/L lrq agfpg] 
/ Primary and Secondary Unit tool k|of]u u/L k|To]s lsgf/fsf] nDafO k|lji6L u/L  
If]qkmn lgsfNg ;lsG5 .

lqe'hfsf/ / rt'e'{hfsf/ hUufsf] If]qkmn

pbfx/0f 6

tnsf] lrqdf sf7df8f}Fsf] s'g} Ps 7fpFsf] GfS;f lk|G6 lbOPsf] 5 . oxfF ljleGg cfsf/sf 
hUufsf 6'j|mfx¿ b]Vg ;lsG5 . of] gS;f lk|G6 1 : 500 sf] :s]ndf 8«Oª ul/Psf] 5 . o; dWo]sf] 
s]xL efu tnsf] lrqdf lbOPsf] 5 .
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gS;f lk|G6sf] o; efudf lsQf g= 559 sf] hUuf lqe'h cfsf/sf] 
5 . o; hUufsf] lsgf/fx¿sf] jf:tljs nDafOsf] gfk /fv]/ bfofFsf] 
lrqdf gS;fª\sg u/L lbOPsf] 5 . 

-s_ o; 6'j|mf hUufsf] If]qkmn kQf nufpg'xf];\ .

-v_ /f]kgL – cfgf – k};f – bfdcg';f/ If]qkmn kQf nufpg'xf];\ . 13.5 m
A

C

B

11.5 m 16 m



124 ul0ft, sIff (

;dfwfg

-s_ lbOPsf] lqe'hfsf/ hUufsf],

 lsgf/f AB sf] nDafO (c) = 13.5 m
 lsgf/f BC sf] nDafO (a) = 16 m
  lsgf/f CA sf] nDafO (b) = 11.5 m
  kl/ldlt (p) = a + b + c = 13.5 + 16 + 11.5 = 41 m
  cw{ kl/ldlt (s) = 

p
 

2  = 41 2  =  20.5 m
  If]qkmn (A) = ?
xfdLnfO{ yfxf 5,

        A =  s(s – a) (s – b) (s – c)
        = 20.5(20.5 – 16) (20.5 – 11.5) (20.5 – 13.5)
        =  20.5 × 4.5 × 9 × 7
        =  5811.75

        =  76.23 m2

	 ∴ pSt hUufsf] If]qkmn 76.23 ju{ld6/ /x]5 .

-v_  of] hUUffsf] If]qkmn /f]kgLeGbf sd ePsfn] cfgfdf abNbf,

 76.23 m2 = 76.23 
31.79 cfgf    [⸪ 1 cfgf = 31.79 m2]

         = 2.3979 cfgf

   = (2 + 0.3979) cfgf

   = 2 cfgf / 0.3979 × 4 k};f   [∵ 1 cfgf = 4 k};f ]
   = 2 cfgf / 1.5916 k};f 

   = 2 cfgf 1 k};f /  0.5916 × 4 bfd  [∵ 1 k};f = 4 bfd ]
   = 2 cfgf 1 k};f  2.37 bfd 

   = 0 – 2 – 1 - 2.37 (/f]kgL) 
pbfx/0f 7  

dfly pbfx/0f 4 df lbOPsf] gS;f lk|G6df lsQf g= 278 sf] hUufsf] jf:tljs gfk /fv]/ tnsf] 
lrqdf gS;fª\sg u/L lbOPsf] 5 . 

-s_  ;f] hUufsf] If]qkmn lgsfNg'xf];\ . 

-v_  la3f – s7\7f– w'/ – 0 cg';f/ If]qkmn kQf 
nufpg'xf];\ . 15 m

19 m 11 m

16 m

A

CD

B

10.75 m
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;dfwfg

-s_ lbOPsf] hUufsf] gS;f lrq rt'e'{h cfsf/sf] 5 . h;nfO{ 1:500 sf] cg'kftdf agfOPsf] 
5 . ljs0f{ AC lvr]/ b'O{cf]6f lqe'hx¿df ljefhg ul/Psf] 5 .

 ∆ ABC sf] If]qkmn lgsfNbf,

 e'hf BC sf] nDafO (a) = 11 m

 e'hf AC sf] nDafO (b) = 19 m

 e'hf AB sf] nDafO (c) = 15 m

 ∆ ABC sf] cw{kl/ldlt (s) =  a + b + c 2  = 11 + 19 + 15 2  = 22.5 m

 ∆ ABC sf] If]qkmn -A_ = s(s – a) (s – b) (s – c)

 = 22.5(22.5 – 11) (22.5 – 19) (22.5 – 15)

 =  22.5 × 11.5 × 3.5 × 7.5

 =  6792.1875

 =  82.41 m2                                                                           
 ∆ DAC sf] If]qkmn lgsfNbf,

 e'hf DC sf] nDafO (d) = 16 m

 e'hf AC sf] nDafO (b) = 19 m

 e'hf DA sf] nDafO (e) = 10.75 m

 ∆ DAC sf] cw{kl/ldlt (s') =  d + b + e 2  =  16 + 19 + 10.75 2  = 22.88 m

  ∆ DAC sf] If]qkmn -A_ = s'(s' – a) (s' – b) (s' – c)

 = 22.88 (22.88 – 16) (22.88 – 19) (22.88 – 10.75)

 =  22.88 × 6.88 × 3.88 × 12.13

 =  7408.6142

 =  86.07 m2                                                                           

ca rt'e'{h ABCD sf] If]qkmn = ∆ ABC sf] If]qkmn + ∆ DAC sf] If]qkmn

  = 82.41 m2  + 86.07 m2

 = 168.48 m2  

 t;y{ pSt hUufsf] If]qkmn 168.48 m2  /x]5 .
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-v_ hUufsf] If]qkmn = 168.48 m2  
 oxfF lbOPsf] hUufsf] If]qkmn 1 s7\7f cyf{t\ 338.63 ju{ld6/eGbf sd 5 To;}n]  

w'/df kl/jt{g ubf{,

 hUufsf] If]qkmn = 168.48 m2  
     = 168.48 16.93  w'/      [∵ 1 w'/ = 16.93 ju{ld6/ ]

    =  9.95 w'/  
 pSt hUufsf] If]qkmn 0-0-9.95-0 -la3f_ /x]5 . 

cEof; 5.4
1. cufl8 k[i7df k|:t't If]qkmn ¿kfGt/ tflnsfsf] cfwf/df tnsf k|Zgx¿sf hafkm n]Vg'xf];\ M

-s_ g]kfndf hUuf hldgsf] gfk gS;f ug]{ tl/sfcg';f/ lxdfnL tyf kxf8L e]udf s'g 
tl/sfcg';f/ gfkL ul/G5 <

-v_ tkfO{F a;f]af; ug]{ e]udf hUuf gfkL ug]{ s'g tl/sfcg';f/ gfkL ul/G5 <

-u_ Ps /f]kgLdf slt ju{lkm6 If]qkmn x'G5 <

-3_ Ps /f]kgLdf slt cfgf x'G5 / Ps cfgfdf slt ju{lkm6 If]qkmn x'G5 <

-ª_ Ps la3fdf slt ju{ld6/ If]qkmn x'G5 <

-r_ Ps la3fdf slt s7\7f x'G5 / Ps s7\7fdf slt ju{lkm6 If]qkmn x'G5 <

-5_ Ps cfgf / Ps s7\7f dWo] s'g PsfOdf slt ju{ld6/ If]qkmn a9L x'G5 <

-h_ 37 lkm6 rf}8fO ePsf] Pp6f cfotfsf/ hUufsf] If]qkmn Ps /f]kgL /x]5 eg] ;f] 
hUufsf] nDafO slt lkm6 xf]nf <

-em_ t/fO{sf Ps hldGbf/sf] 10 la3f hUuf /x]5 . /f]kgL PsfOcg';f/ lx;fa ug]{ xf] 
eg] pgsf] slt /f]kgL hUuf x'G5 <

2.  lgDg If]qkmn ePsf hUufsf] If]qkmnsf] PsfOnfO{ ju{lkm6 PsfOdf ¿kfGt/ ug'{xf];\ M

 -s_ 2 s7\7f -v_  4 cfgf -u_  8 w'/ 

 -3_  5 cfgf -ª_ 6 cfgf 3 k};f      -r_  4 s7\7f 10 w'/

3.  lgDg If]qkmn ePsf hUufsf] If]qkmnsf] PsfOnfO{ ju{ld6/ PsfOdf ¿kfGt/ ug'{xf];\ M

 -s_  2 /f]kgL -v_  1 la3f -u_  16 w'/ -3_  3 s7\7f -ª_ 5 s7\7f 10 w'/

4. lgDg If]qkmn ePsf hUufsf] If]qkmnsf] PsfOnfO{ cfgf PsfOdf ¿kfGt/ ug'{xf];\ M

 -s_  16 w'/ -v_ 4 s7\7f -u_ 3 s7\7f 2 w'/ 

 -3_ 6 s7\7f 10 w'/ -ª_ 2 /f]kgL     -r_ 1 la3f



127ul0ft, sIff (

5.  lgDg If]qkmn ePsf hUufsf] If]qkmnsf] PsfOnfO{ w'/ PsfOdf ¿kfGt/ ug'{xf];\ M

-s_ 3 cfgf  -v_ 6 cfgf 3 k};f -u_  16 s7\7f 5 w'/ 
-3_  1 la3f 4 s7\7f  -ª_ 2 la3f       

6. cfOtdfgsf] Ps /f]kgL If]qkmn ePsf] Pp6f hUuf 20 lkm6 af6fdf df]xf]8f kg]{ /x]5 . 
h;sf] af6fdf hf]l8Pkl6\6sf] lsgf/fsf] nDafO 148 lkm6 /x]5 . pSt hUufnfO{ rf/cf]6f 
a/fa/ If]qkmn ePsf 38]/Lx¿df 6'j|mf ug'{ kbf{ Pp6f 38]/Lsf] If]qkmn slt x'g cfp5 < 
k|To]s 38]/Lsf] nDafO / rf}8fO slt slt lkm6 x'G5 <

7.  lgDg hUufx¿sf] If]qkmnnfO{ lgDgcg';f/ ¿kfGt/ ug'{xf];\ M

-s_  /f]kgL–cfgf–k};f–bfd (R-A-P-D) 
-v_  la3f–s7\7f–w'/ (B-K-Dh) 

-c_ 3056 ju{lkm6 -cf_ 1426.85 ju{ld6/ -O_ 5026.80 ju{lkm6 
-O{_ 2167.24  ju{ld6/  -p_ 80736.75 ju{lkm6 

8.  tnsf] hUufwgL k'hf{df lbOPsf] hUufsf] If]qkmn 0-5-3-0 la3f cyf{t\ 1743.70 ju{ld6/ 
b]vfOPsf] 5 . cufl8 k[i7df lbOPsf] If]qkmn ¿kfGt/ tflnsf k|of]u u/L k/LIf0f ug'{xf];\ M

 bfO{ g=÷gS;f 
;L6 g=

lsQf g=÷ 
v08] g=

ljj/0f
-3/, cfjfbL, 

OToflb_

hUufwgLsf] 
xsl;:;f

df]xLsf] gfd 
b/

lsl;d jf 
ju{

If]qkmn÷j=ld= s}lkmot

% !^^ cfjfbL Psnf}6L wgx/÷v]t )–%–#–)
la3f -)–#)–#)–$_

/}s/ lghL hDdf !&$#=&)

hDdf If]qkmn !&$#=&) ju{lkm6

9.  lbOPsf] hUufwgL k'hf{df lbOPsf] hUufsf] If]qkmn 677.26 ju{ld6/ b]vfOPsf] 5 . o; gS;fdf 
hUufsf] If]qkmn ju{ld6/df dfq lbOPsf] 5 . cufl8 k[i7df lbOPsf] If]qkmn ¿kfGt/ tflnsf 
k|of]u u/L If]qkmn kQf nufpg'xf];\ M

-s_ kxf8L k|0ffnLcg';f/ /f]kgL – cfgf–k};f–bfd 9fFrfdf

-v_ t/fO{ k|0ffnLcg';f/ la3f–s7\7f–w'/ 9fFrfdf

-u_ ju{lkm6df



128 ul0ft, sIff (

jf8{g=÷ 
gS;f ;L6 

g=

lsQf g= 
÷v08] g=

ljj/0f -3/, 
cfjfbL, OToflb_

hUufwgLsf] 
xsl;:;f

hUufwgLsf] 
xslx:;f

df]xLsf] 
gfd y/

lsl;d jf ju{ If]qkmn÷ 
j=ld=

s}lkmot

$ ##$ cfjfbL, Psnf}6L wgx/ ÷v]t ÷ )–)–)–)

$3 ##$ /}s/ lghL bf]od ^&&=@^

) hDdf If]qkmn ^&&=@^ ju{ld6/

10.  bfofFsf] lrqdf 38]/Lsf ¿kdf 6'j|mofOPsf] 
hUufsf] gS;f b]vfOPsf] 5 . k|To]s 38]/Lsf]  
If]qkmn /f]kgL–cfgf–k};f–bfdcg';f/ lbOPsf] 5 . 

-s_  38]/L g= 1, 2, 6, 8 / 9 sf]] If]qkmnsf] 
PsfOnfO{ ju{ld6/ PsfOdf ¿kfGt/ 
ug'{xf];\ .

-v_  38]/L g= 4, 18, 20 /  22 sf] If]qkmnsf] 
PsfOnfO{ ju{lkm6 PsfOdf ¿kfGt/  
ug'{xf];\ .

-u_  38]/L g= 9 / 22 sf]] If]qkmnsf] PsfOnfO{ 
la3f–s7\7f–w'/ PsfOdf ¿kfGt/  
ug'{xf];\ .

11.  lbOPsf gfk ePsf hUufx¿sf] If]qkmn kQf nufpg'xf];\ M

 -c_ /f]kgL–cfgf–k};f–bfd PsfOcg';f/

 -cf_ la3f–s7\7f–w'/ PsfOcg';f/

 -s_ -v _ 

16
 m

25 m

24 m

4 m rf}8f af6f]

40 ft

61 ft58 ft 73
 ft

34 ft

20 ft rf}8f af6f]
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 -u_ -3 _ 

                      

 -ª_ -cf _ 

13 ft r
f}8f af6f]

75.2 ft

84.5 ft 76.8 ft

36.4 ft

35.9 ft

23 m

31.5 m

22 m

20
 m

4 
m

  r
f}8

f 
af

6f
] 

28
 m

12. Pp6f lqe'hfsf/ hUufsf] kl/ldlt 160 lkm6 /x]5 . olb pSt hUufsf] e'hfx¿sf] cg'kft 
5:7:8 /x]5 eg] If]qkmn slt w'/ /x]5, kQf nufpg'xf];\ .

90 ft

10
8 f

t

80
 ft

81
 ft

75 ft

13
 ft

 r
f}8

f 
af

6f
]
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1.  lzIfsnfO{ b]vfpg'xf];\ .

2.  (s) 7290 ju{lkm6  (v) 1369 ju{lkm6 (u) 1458 ju{lkm6

 (3) 1711.25 ju{lkm6  (ª) 2310.18 ju{lkm6   (r) 16402.5 ju{lkm6 

3.  (s) 1017.44 ju{lkm6 (v) 6772.63 ju{lkm6 (u) 270.88 ju{lkm6

 (3) 1015.89 ju{lkm6  (ª) 1862.45 ju{lkm6   

4.  (s) 8.52 cfgf  (v) 42.60 cfgf  (u) 33.02 cfgf     

 (3) 69.24 cfgf      (ª) 32 cfgf   (r) 212.96 cfgf

5.  (s) 5.63 w'/  (v) 12.67 w'/  (u) 325 w'/ 

 (3) 480 w'/ (ª) 800 w'/  

pQ/

1. sIffdf pkl:yt ljBfyL{af6 pko'St ;d"xdf ljefhg x'g'xf];\ -Ps ;d"xdf sDtLdf 
5 hgf kg]{ u/L_ . ;d"xsf k|To]s JolStx¿sf nflu lhDd]jf/L ljefhg ug'{xf];\ -lkmQf 
6]k lnP/ dfkg ug]{ 2 hgf, gfk x]g]{ 1 hgf, l6kf]6 ug]{ 1 hgf, ;a} sfo{sf] lg/LIf0f  
ug]{ 1 hgf_ . k|fKt lhDd]jf/Lcg';f/ cfjZos ;fdu|L -lkmQf 6]k, ?n/, l;;fsnd 
cflb_ ;lxt s'g} b'O ;d"xn] cf–cfkm\gf] tl/sfaf6 ljBfnosf] v]n d}bfgsf] 
lglZrt efu -lqe'hfsf/ tyf rt'e'{hfsf/ efu_ sf] lsgf/fsf] gfk lnP/  
If]qkmn lgsfNg'xf];\ . o;} u/L csf]{ b'O{ b'O{ ;d"xn] ljBfnoglhs /x]sf] s'g} 
;fj{hlgs :yn -dlGb/ kl/;/, kfs{, v]n d}bfg, v'nf :yfg jf ljBfnos} cGo 
v'nf :yfg cflb_ sf] v'nf :yfgsf] If]qkmn lgsfNg'xf];\ . o;/L] ul/Psf] sfo{sf]] 
gS;f lrq;lxt If]qkmn lgsfn]/ sIffsf]7fdf k|:t't ug'{xf];\ . k|To]s b'O{ ;d"xn] 
kQf nufPsf] Pp6} :ynsf] If]qkmnlar s] slt ;dfgtf cfof] t'ngf ug'{xf];\ / 
lzIfssf] ;xof]udf ;xL ljsNksf] 5gf]6 ug'{xf];\ .

2. k|To]s ljBfyL{n] cfcfkm\gf] kl/jf/sf] gfddf /x]sf] hUuf hldg s] slt 5 < To;sf] 
k|df0fLs/0fsf] nflu hUufwgL k'hf{df If]qkmn s;/L / slt /flvPsf] 5 < s] 
tkfOF{ cfkm" klg cfkm\gf] kl/jf/sf] gfddf ePsf] hUuf hldgsf] If]qkmn lgsfNg 
;Sg'x'G5 < ;f] hUuf hldgsf] gfkL slxn], sf]af6 / s;/L ePsf] lyof] < cfkm\gf 
cleefjs, ;dfhdf cu|h tyf ;DalGwt JolStsf] ;xof]udf hfgsf/L ;ª\sng 
ug'{xf];\ / sIffsf]7fdf k|:t't ug'{xf];\ .

kl/of]hgf sfo{
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6.  1369 ju{lkm6, nDafO 37 lkm6, rf}8fO 37 lkm6

7.  -c_–-s_ 0-8-3-2.87  -/f]kgL_ (v) 0-0-16.77 -la3f_

 -cf_–-s_ 2-12-3-2.02  -/f]kgL (v) 0-4-4.2  -la3f_ 

 -O_–-s_ 0-14-2-3 -/f]kgL_ (v) 0-1-7.58 -la3f_

 -O{_–-s_ 4-4-0-2.6  -/f]kgL_ (v) 0-6-7.99  -la3f_ 

 -p_–-s_ 14-11-3-2.39  -/f]kgL_ (v) 1-2-3  -la3f_ 

9.  -s_ 1-5-1-0.8 -/f]kgL_  -v_ 0-2-0 -la3f_ -u_ 7289.96  ju{lkm6

10.  -s_ 38]/L g= (1) 0-3-2-3 / 117.24 ju{ld6/

 38]/L g= (2) 0-4-0-2 / 143.06 ju{ld6/

 38]/L g= (6) 0-4-0-0 / 127.16 ju{ld6/

 38]/L g= (8) 0-3-1-0 / 103.32 ju{ld6/

 38]/L g= (9) 0-5-1-3 / 172.87 ju{ld6/

-v_  38]/L g= (4) 0-4-2-0  / 1540.12 ju{lkm6
 38]/L g= (18) 0-3-2-2  / 1240.65 ju{lkm6
 38]/L g= (20) 0-4-0-0  / 1433.17 ju{lkm6
  38]/L g= (22) 0-7-0-0  / 2395.75 ju{lkm6
-u_  38]/L g= (9) 0-0-10.2 -la3f_

  38]/L g= (22) 0-0-13.14 -la3f_

11.  -s_ 184.89 ju{ld6/  -c_ 0-5-3-1.04 -/f]kgL_ -cf_ 0-0-10.91 -la3f_

 -v_ 2187.22 ju{lkm6  -c_ 0-6-1-2.25 -/f]kgL_ -cf_ 0-0-12 -la3f_

 -u_ 2746.54 ju{lkm6  -c_ 0-8-0-0.3 -/f]kgL_ -cf_ 0-0-15.07 -la3f_

 -3_ 6565.80 ju{lkm6  -c_ 1-3-0-2.9 -/f]kgL_ -cf_ 0-1-16.02 -la3f_

 -ª_ 530.18 ju{ld6/  -c_ 1-0-2-2.79 -/f]kgL_ -cf_ 0-1-11.31 -la3f_

11.  -s_ 1108.51, 6.082 w'/
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6.0 k'g/jnf]sg (Review)
lbOPsf lrq sfkLdf agfpg'xf];\ / cjnf]sg tyf ;d"xdf 5nkmn u/L lbOPsf k|Zgsf] pQ/ 
sIffdf k|:t't ug'{xf];\ M

-s_ lbOPsf cfs[ltdf sltcf]6f e'hfx¿ -lsgf/f_ 5g\ < 

-v_ lbOPsf cfs[ltdf ;dtnLo ;txx¿sf] kl/ldlt s;/L kQf nufpg ;lsG5 <

-u_ lbOPsf cfs[ltdf ;dtnLo ;txx¿sf] If]qkmn s;/L kQf nufpg ;lsG5 <

-3_ sf8{af]8{ k]k/af6 ;dfg gfk / cfsf/sf o:t} ;dtnLo cfsf/x¿ agfP/ rfª 
nufP/ /flvof] eg] s:tf] cfs[lt aG5 xf]nf < 

-ª_ sfkLsf kfgfnfO{ rfª agfP/ /fv]sf] b]Vg'ePsf] 5 <

6.1 lk|Hdsf] kl/ro (Introduction to prism)
lj|mofsnfk 1

pko'St ;ª\Vofsf ;d"xdf a;L tn lbOPsf h:t} Ps Pscf]6f 7f]; j:t' lng'xf];\ . pSt 7f]; 
j:t'sf] cjnf]sg u/L tnsf k|Zgx¿df 5nkmn ug'{xf];\ / sIffdf k|:t't ug'{xf];\ M

 (i) (ii) (iii) 

 (iv) (v) (vi) 

Q

P

R

S

o

A

B C

kf7 6 lk|Hd  (Prism)
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(vii) (viii)

(ix) (x) (xi)

-s_ lbOPsf 7f]; cfs[ltx¿sf s'g s'g lrqdf ;Dd'v ;txx¿ cg'¿k / ;dfgfGt/ 
5g\ < 

-v_ lbOPsf 7f]; cfs[ltdf sltcf]6f l;wf lsgf/f 5g\ <
-u_ lbOPsf 7f]; cfs[ltdf cg'¿k / ;dfgfGt/ b'O{ ljkl/t ax'e'hx¿ s'g cfsf/sf 

5g\ < 
-3_ lbOPsf 7f]; cfs[ltdf sltcf]6f zLif{laGb'x¿ 5g\ <

b'O{ ljk/Lt ax'e'hx¿ ;dfgfGt/ / cg'¿k ePsf tLg cfoflds (three dimensional) 
7f]; j:t'nfO{ lk|Hd (prism) elgG5 .

6.2 lk|Hdsf] j|m; ;]S;gsf] If]qkmn (Cross-section area of prism)

lj|mofsnfk 2

pko'St ;d"xdf a:g'xf];\ / k|To]s ;d"xn] Ps Pscf]6f cfotfsf/ jf juf{sf/ jf lqe'hfsf/ 
7f]; j:t' lng'xf];\ . 

To;kl5 lk|HdnfO{ lrqdf b]vfOP h:t} u/L larlt/af6 sf6\g'xf];\ . o;/L sf6\bf s:tf ;txx¿ 
k|fKt x'G5g\ cfcfkm\gf] ;d"xdf 5nkmn u/L sIffdf k|:t't ug{'xf];\ .
h:t} M t];|f] ;d"xsf] ;d"x sfo{ lgDgfg';f/ /x\of] . 
lqe'h cfwf/ ePsf] 7f]; j:t'nfO{ To;sf] nDafO jf prfOdf nDa x'g] 
u/L lqe'hfsf/ ;tx;Fu ;dfgfGt/ x'g] u/L sf6\bf aGg] ;tx lqe'h 
MNO sf] If]qkmnnfO{ g} pSt lqe'hfsf/ cfwf/ ePsf] lk|Hdsf] j|m;  
;]S;gsf] If]qkmn xf] .  

(∆ABC ≅ ∆MNO ≅ ∆A'B'C') 

�

�

�

�

�

� ��

��

��
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lj|mofsnfk 3

s] xfd|f] kf7\ok':ts klg lk|Hd xf] < xf] eg] s:tf] lk|Hd xf] . lstfasf] klxnf] kfgf, larsf] kfgf 
/ clGtd kfgfsf] ;txsf] If]qkmn kQf nufO{ t'ngf ug'{xf];\ . lstfasf] k|To]s kfgfn] lk|Hdsf] 
s]nfO{ hgfpFb 5 <

lqe'hfsf/ lk|Hdsf cfwf/sf] If]qkmn

-s_ ;dafx' lqe'hsf] If]qkmn (A) = 
3

4  a2  

-v_ ;dlåafx' lqe'hsf] If]qkmn (A) = b
4 4a2 – b2 

-u_ ljifdafx' lqe'hsf] If]qkmn (A) = s(s – a) (s – b) (s – c) 

 hxfF, s =  a + b + c 2
-3_ ;dsf]0f lqe'hsf] If]qkmn (A) = 12  × p × b

-ª_ ;dsf]0fL ;dlåafx' lqe'hsf] If]qkmn (A) = 12  p2 

 cyjf, 12 b2

-r_ cfotfsf/ lk|Hdsf cfwf/sf] If]qkmn (A) =  l × b

-5_ juf{sf/ lk|Hdsf cfwf/sf] If]qkmn (A) =  l2

lk|Hdsf ljz]iftf

-s_ cg'¿k / ;dfgfGt/ b'O{ ljkl/t ax'e'hx¿ x'G5g\, h;nfO{ lk|Hdsf] cfwf/ elgG5 . 
cfwf/ lqe'h ePsf] lk|Hd -lqe'hfsf/ lk|Hd_, cfwf/ cfoft ePsf] lk|Hd -cfotfsf/ 
lk|Hd_ cflb .

-v_ cfwf/x¿;Fu ;dfgfGt/ x'g] u/L larsf] s'g} klg efunfO{ sf6\bf b]lvg] ;txnfO{ 
lk|Hdsf] j|m; ;]S;g (Cross section) elgG5 / o;/L ag]sf] j|m; ;]S;g cfwf/;Fu 
cg'¿k x'G5 .

-u_ lk|Hdx¿ 58\s] (Oblique) / ;dsf]0fL (Right) u/L b'O{ k|sf/sf x'G5g\ . o; sIffdf 
xfdL ;dsf]0fL lk|Hd -h;df cfwf/x¿ afx]ssf cGo ;txx¿ cfwf/df nDa x'G5g\_ 
;DaGwdf dfq cWoog u5f}{F .

-3_ lk|Hdsf cfwf/x¿ afx]ssf cGo ;txx¿nfO{ lk|Hdsf] 58\s] -kfZj{jtL{_ ;txsf]  
If]qkmn (Lateral Surface Area) elgG5 .

-ª_ lk|Hdsf cfwf/x¿ larsf] nDab'/Ln] lk|Hdsf] prfO jf nDafOnfO{ hgfpF5 .

-r_ lk|Hdsf] cfotg (V) = cfwf/sf] If]qkmn (A) × prfO (h) x'G5 .
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6.3 lk|Hdsf] kfZjjtL{ -58\s]_ ;txsf] If]qkmn (Lateral surface area of 
prism)

lj|mofsnfk 4

;d"xdf Ps Pscf]6f km/s km/s cfot jf ju{ jf lqe'h cfwf/ ePsf] 7f]; j:t' lng'xf];\ . 
pSt 7f]; j:t'nfO{ sfkLdf 6]«; ug{'xf];\ . 

;d"x 3 sf] ;d"x sfo{ lgDgfg';f/ /x\of] M

pgLx¿n] if8\d'vfsf/ lk|Hd lnO{ o;sf] nDafO, rf}8fO / prfOnfO{ 
j|mdzM l, b / h n] hgfPsf 5g\ . o;sf] cfwf/ / cfwf/;Fu 
;dfgfGt/ x'g] ;txafx]ssf cGo ;tx o;k|sf/ /x]sf 5g\ M

 ABHE, DCGF, ADFE / BCGH

oL ;a} ;txx¿ cfot cfsf/sf 5g\ / tL ;txsf If]qkmn lgDgfg';f/ 5g\ M

;tx ABHE sf] If]qkmn (A1) = l × h = lh
;tx DCGF sf] If]qkmn (A2) = l × h = lh
;tx ADFE sf] If]qkmn (A3) = b × h = bh
;tx BCGH sf] If]qkmn (A4) = b × h = bh

oL rf/cf]6} ;txsf] If]qkmnsf] of]ukmn

= A1 + A2 + A3 + A4

= lh + lh + bh + bh
= 2lh + 2bh
= 2h (l + b) = 2 (l + b) × h = P × h  hxfF, P = cfwf/sf] kl/ldlt

o;/L pSt ;d"xn] 5nkmn u/L cfwf/ / cfwf/;Fu ;dfgfGt/ x'g] ;txafx]ssf cGo rf/cf]6f 
;txx¿sf] If]qkmnsf] of]ukmn g} lk|Hdsf] kfZjjtL{ ;txsf] If]qkmn xf] egL lgisif{ lgsfnL 
sIffdf k|:t't u/] .

lk|Hdsf] 58\s] ;txsf] If]qkmn (LSA) = 2h (l + b)

lk|Hdsf] 58\s] ;txsf] If]qkmn (LSA) = P × h klg x'G5 .

�

�

�

�

�

�

�
�

��

�
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pbfx/0f 1

lbOPsf lk|Hdsf] j|m; ;]S;gsf] If]qkmn / kfZjjtL{ ;txsf] If]qkmn kQf nufpg'xf];\ M

����
����

����
����

�����

����

����

����

����

��� ���

;dfwfg 

oxfF,

-s_ lbOPsf] lk|Hddf
 nDafO (l) = 6 cm, rf}8fO (b) = 6 cm / prfO (h) = 9 cm
 xfdLnfO{{ yfxf 5,
 lk|Hdsf] j|m; ;]S;gsf] If]qkmn = lk|Hdsf cfwf/sf] If]qkmn

  = l × b = 6 × 6  = 36 cm2

To;}n] lk|Hdsf] j|m; ;]S;gsf] If]qkmn = 36 cm2

km]l/ lk|Hdsf] cfwf/sf] kl/ldlt (P) = (6 + 6 + 6 + 6) cm = 24 cm
lk|Hdsf] kfZjjtL{ ;txsf] If]qkmn = P × h = 24 cm × 9 cm = 216 cm2

-v_ lbOPsf lrqdf CD /]vfnfO{ G ;Dd nDAofcf}F . cfot ABCG sf] If]qkmn (A1)
 = AB × BC
 = 16 × 4 
 = 64 cm2

 cfot DEFG sf] If]qkmn (A2)  
 = DE × EF = 4 × 8 
 = 32 cm2

 ca lk|Hdsf] j|m; ;]S;gsf] If]qkmn = A1 + 
A2 = 64 + 32

  = 96 cm2

km]l/ lk|Hdsf] cfwf/sf] kl/ldlt (P)
= AB + BC + CD + DE + EF + FA
= 16 + 4  + 8 + 4 + 8 + 8
= 48 cm

����

�����

����

����

����

����

����

����
����

����
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6.4 lk|Hdsf] k"/f ;txsf] If]qkmn (Total surface area of prism)
lj|mofsnfk 5

;d"xdf Ps Pscf]6f 3gfsf/ rs jf d;Lsf] a6\6f / cfot cfwf/ ePsf 
;fa'gsf jf ;nfO{sf a6\6f lng'xf];\ . a6\6f jf sf6'{gnfO{ la:tf/} vf]n]/ 
rf6{k]k/df 6«]; ug'{xf];\ / tnsf k|Zgx¿df 5nkmn u/L sIffdf k|:t't 
ug{'xf];\ M
-s_ s:tf] cfs[lt aG5 <
-v_ logLx¿df sltcf]6f cg'¿k jf cg'¿k gx'g] ;txx¿ /x]sf 5g\ < 
-u_ df]x8f vf]lnPsf 3gfsf/ / cfotfsf/ cfwf/ ePsf j:t'nfO{ la:tf/} df]8\g'xf];\, s] klxnfsf 

h:t} cfs[ltx¿ aG5g\ < 
-3_  tL 3gfsf/ / cfotfsf/ cfwf/ ePsf 7f]; j:t'x¿sf] ;a} ;txsf] If]qkmn lgsfnL 

hf]8\g'xf];\ . To;sf cfwf/df 3gfsf/ / cfotfsf/ cfwf/ ePsf 7f]; j:t'x¿sf] k"/f 
;txsf] If]qkmn kQf nufpg] ;"q kQf nufpg'xf];\ .

rssf] a6\6fdf hDdf 6 cf]6f df]x8f 5g\ . ;f] a6\6f 3gfsf/ 5 . To;}n] k|To]s ;tx juf{sf/ 
5g\ . ;a} ;txsf If]qkmn a/fa/ x'G5g\ . Pp6f juf{sf/ ;txsf] nDafO l eP If]qkmn l2 x'G5 . 
6 cf]6} juf{sf/ ;txsf] If]qkmn = 6l2 ju{ PsfO

3gfsf/ lk|Hdsf] Pp6f ;txsf] If]qkmn = l2 x'G5 

3gfsf/ lk|Hdsf] k"/f ;txsf] If]qkmn (A) = 6l2 x'G5 .

lk|Hdsf] nDafO (l) = 6 cm
 lk|Hdsf] kfZjjtL{ ;txsf] If]qkmn = P × l
 = 48 × 6
 = 288 cm2
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To;}u/L ;nfO{sf] a6\6fdf hDdf 6 cf]6f df]x8fx¿ 5g\ . ;f] a6\6f if8\d'vf cfsf/sf] 5 . hDdf 6 
cf]6f ;txx¿dWo] 3 hf]8f ;txx¿ cg'¿k 5g\ . ;a} ;txx¿sf] If]qkmn hf]8]kl5 k"/f ;txsf] 
If]qkmn kQf nufpg ;lsG5 .

6 cf]6} ;txx¿sf] If]qkmnsf] of]ukmn g} cfotfsf/ cfwf/ ePsf] lk|Hdsf] k"/f 
;txsf] If]qkmn xf] .

cfotfsf/ cfwf/ ePsf] lk|Hdsf] k"/f ;txsf] If]qkmn (TSA) = 2(lb + bh + hl)
 cyjf, TSA = 2A + p × h 
 hxfF, A = cfwf/sf] If]qkmn

  P = cfwf/sf] kl/ldlt

pbfx/0f 2

lbOPsf] lk|Hdsf] k"/f ;txsf] If]qkmn kQf nufpg'xf];\ M

;dfwfg 

oxfF 3gfsf/ lk|Hdsf] nDafO (l) = 3 cm

 k"/f ;txsf] If]qkmn = 6l2 = 6 × (3 cm_2 = 54 cm2
����

����

����

pbfx/0f 3

Pp6f ljBfnon] cfkm\gf ljBfyL{nfO{ ;kmf vfg]kfgL hDdf u/L ljt/0f ug{sf nflu lrqdf b]vfP h:t} 
cfotfsf/ cfwf/ ePsf] 6\ofª\sL lgdf{0f u¥of], h;sf] nDafO 12 ft, rf}8fO 10 ft / ulx/fO 6 ft  
/x]sf] 5 . pSt 6ofª\sLsf] k"/f ;txsf] If]qkmn kQf nufpg'xf];\ M

;dfwfg 

oxfF,

 6ofª\sLsf] nDafO (l) = 12 ft

 rf}8fO (b) = 10 ft

 prfO (h) = 6 ft

;"qcg';f/, 

 6\ofª\sLsf] k"/f ;txsf] If]qkmn (A) = 2(lb + bh + hl)
   = 2 (12 × 10 + 10 × 6 + 6 × 12) ft2

�����
�����

����
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  = 2 (120 + 60 + 72) ft2

  = 2 × 252 ft2

  = 504 ft2

⸫ ;f] 6\ofª\sLsf] k"/f ;txsf] If]qkmn  = 504 ft2

 j}slNks tl/sf

6\ofª\sLsf] cfwf/sf] If]qkmn (A) = l × b
 = 12 × 10
 = 120 ft2

cfwf/sf] kl/ldlt (P) = 2(l + b)
 = 2(12 + 10)
 = 44 ft

6\ofª\sLsf] k"/f ;txsf] If]qkmn (TSA)  = 2A + p × h
 = 2 × 120 + 44 × 6
 = 240 + 264
 = 504 ft2

pbfx/0f 4

lbOPsf] lqe'hfsf/ lk|Hdsf] k"/f ;txsf] If]qkmn kQf nufpg'xf];\ M 
A'

B'

A

B

C
C'10 cm

7 cm

5 cm

8 
cm

;dfwfg 

oxfF lk|Hdsf] cfwf/ ∆ABC df,
AB (c) = 5 cm
BC (a) = 7 cm
CA (b) = 8 cm
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6.5 lk|Hdsf] cfotg (Volume of prism)

lj|mofsnfk 5

cfotfsf/ cfwf/ ePsf 7f]; j:t'sf] cfotg s;/L kQf nufpg ;lsG5 < cfotfsf/ cfwf/ 
ePsf 7f]; j:t'sf] cfotg kQf nufpg] ;"qsf cfwf/df 5nkmn u/L cGo lk|Hdsf] cfotg kQf 
nufpg] ;"q kQf nufpg nufO{ sIffdf k|:t't ug{ nufpg'xf];\ M

lk|Hdsf] cfotg (V) = cfwf/sf] If]qkmn × prfO = A × h
ln6/, 3g ;]lG6ld6/ / 3g ld6/sf] ;DaGw,

1000 cm3 = 1 l / 1 m3 = 1000 l

 cw{kl/ldlt (s) = a + b + c
2

 = 7 + 8 + 5 
2  = 10 cm

 cfwf/sf] ∆ABC sf] If]qkmn (A) = s(s – a) (s – b) (s – c)

  = 10(10 – 7) (10 – 8) (10 – 5)

  = 10 × 3 × 2 × 5

  = 300 

  = 17.32 cm2

 cfwf/sf] kl/ldlt (P) = a + b + c
  = 7 + 8 + 5 

  = 20 cm

 lk|Hdsf] nDafO (l) = 10 cm 

ca lk|Hdsf] k"/f ;txsf] If]qkmn (TSA) = 2A + p × l 

  = 2 × 17.72 + 20 × 10 

  = 34.64 + 200 

  = 234.64 cm2 
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;dfwfg 

oxfF,

-s_ lbOPsf] lk|Hd ;dlåafx' lqe'h cfwf/ ePsf] lk|Hd xf] .

h;df BC = AC = (a) = 10 cm
cfwf/ (AB) = (b) = 8 cm

lqe'hfsf/ lk|Hdsf] cfwf/ If]qkmn (A) = 
8

 
4  4a2 – b2)

  = 
8

 
4  4 × (10)2 – (8)2

  = 
8

 
4

 400 – 64

  = 8 21  = 36.66 cm2

cfwf/sf] kl/ldlt (P) = a + a + b = (10 + 10 + 8) = 28 cm
lk|Hdsf] prfO jf nDafO (h) = 16 cm
lk|Hdsf] kfZjjtL{ ;txsf] If]qkmn (LSA) = P × h = 28 × 16=

  = 448 cm2

lk|Hdsf] k"/f ;txsf] If]qkmn (TSA) = 2 × A + LSA
   = 2 × 36.66
   = 73.32 + 448
   = 521.32 cm2

lk|Hdsf] cfoftg (V) = A × h = 8 21  × 16 cm3

       = 128 21  cm3

pbfx/0f 5

lbOPsf lk|Hdsf] k"/f ;txsf] If]qkmn / cfotg kQf nufpg'xf];\ M
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1. j|m; ;]S;gsf] If]qkmn 35 cm2 / prfO 10 cm ePsf] lk|Hdsf] cfotg slt x'G5 <

2. cfwf/sf] kl/ldlt 36 cm / prfO 8 cm ePsf] lk|Hdsf] kfZjjtL{ ;txsf] If]qkmn kQf 
nufpg'xf];\ .

3. j|m; ;]S;gsf] If]qkmn / kfZjjtL{ ;txsf] If]qkmn j|mdzM 40 cm2 / 175 cm2 ePsf] 
Pp6f lk|Hdsf] k"/f ;txsf] If]qkmn kQf nufpg'xf];\ .

cEof; 6.1

-v_ lrqdf I / L tyf C / F nfO hf]8f}F . 

ca ju{ IJKL sf] If]qkmn

(A1) = (2 cm_2 = 4 cm2  
cfot ABGH sf] If]qkmn (A2)
 = (3 + 2 + 3) cm × 3 cm
 = 8 × 3 cm2 = 24 cm2

ju{ CDEF sf] If]qkmn (A3) = (2 cm)2 = 4 cm2

lk|Hdsf] j|m; ;]S;gsf] If]qkmn (A) = A1 + A2 + A3 
  = (4 + 24 + 4) cm2 
  = 32 cm2

cfwf/sf] kl/ldlt (P) 
 = AB + BC + CD + DE + EF + FG + GH + HI + IJ + JK + KL + LA

 = (3 + 3 + 2 + 2 + 2 + 3 + 3 + 3 + 2 + 2 + 2 + 3) cm
 = 30 cm
prfO -h) = 5 cm
kfZjjtL{] ;txsf] If]qkmn (LSA) = P × h = 30 × 5  cm2 = 150 cm2

k"/f ;txsf] If]qkmn (TSA) = 2 × A + LSA
   = 2 × 32 + 150
  = 64 + 150
  = 214 cm2

lk|Hdsf] cfotg (V) = A × h

   = 32 × 5
   = 160 cm3

����
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5. nDafO 6 cm, rf}8fO 5 cm / prfO 8 cm ePsf] Pp6f if8\d'vfsf/ lk|Hdsf] 

-s_ j|m; ;]S;gsf] If]qkmn slt x'G5 <
-v_ kfZjjtL{ ;txsf] If]qkmn slt x'G5, kQf nufpg'xf];\ .
-u_ cfotg slt x'G5 <

6. Pp6f cfotfsf/ 6\ofª\sLsf] nDafO 2 m, rf}8fO 1.5 m / prfO 1 m 5 . pSt 
6\ofª\sLdf hDdf slt ln6/ kfgL c6fpnf < kQf nufpg'xf];\ .

7. e'hfsf] nDafO 20 cm ePsf] 3gfsf/ sf7sf] AnsnfO{ a/fa/ cfsf/sf 8 cf]6f 3gfsf/ 
6'j|mfdf sfl6Psf] 5 eg] k|To]s 6'j|mf sf7sf] e'hfsf] nDafO slt x'G5 < kQf nufpg'xf];\ .

����

����

����
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4. lbOPsf lk|Hdx¿sf] j|m; ;]S;g If]qkmn, kfZjjtL{ ;txsf] If]qkmn, k"/f ;txsf] If]qkmn / 
cfotg kQf nufpg'xf];\ M

5 cm 5 cm

5 cm

-v_-s_

6 cm

8 cm

10 cm
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8. lbOPsf lk|Hdsf] j|m; ;]S;gsf] If]qkmn, kfZjjtL{ ;txsf] If]qkmn, k"/f ;txsf] If]qkmn / 
cfotg kQf nufpg'xf];\ .

�
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9. cfwf/ ;dsf]0fL lqe'h ePsf] Pp6f lk|Hdsf] cfotg 864 cm3 5 . olb ;dsf]0fL 
lqe'hsf] ;dsf]0f agfpg] e'hfx¿sf] nDafO 8 cm / 9 cm eP ;f] lk|Hdsf] prfO kQf 
nufpg'xf];\ .

10. cfwf/df ;dsf]0f ePsf] Pp6f lqe'hsf/ lk|Hdsf] prfO 30 cm 5 . olb pSt lqe'hsf] 
;dsf]0f agfpg] e'hfx¿sf] nDafO 4 cm / 3 cm eP ;f] lk|Hdsf] cfotfsf/ ;txx¿sf] 
If]qkmn lgsfNg'xf];\ .

11. Pp6f lqe'hfsf/ lk|Hdsf] k"/f ;txsf] If]qkmn 660 cm2 / To;sf] cfwf/ ;dsf]0fL lqe'h 
5 . o;sf e'hfx¿sf] gfk j|mdzM cfwf/ e'hf 12 cm / s0f{ e'hf 13 cm 5g\ eg] ;f] 
lk|Hdsf] nDafO slt xf]nf kQf nufpg'xf];\ .

12. Pp6f lqe'hfsf/ lk|Hdsf] cfotg 480 cm3 5 . olb ;f] lqe'hfsf/ lk|Hdsf] nDafO l cm / 
o;sf cfwf/sf e'hfx¿ j|mdzM 4 cm, 13 cm / 15 cm eP

-s_ lk|Hdsf] nDafO (l) kQf nufpg'xf];\ .
-v_ cfotfsf/ ;txx¿sf] If]qkmn kQf nufpg'xf];\ .
-u_ k"/f ;txsf] If]qkmn kQf nufpg'xf];\ .

13. Pp6f lqe'hfsf/ cfwf/ ePsf] lk|Hdsf] 58\s] ;txsf] If]qkmn 2160 cm2 5 . o;sf]  
cfwf/sf] kl/ldlt 54 cm / j|m; ;]S;gsf] If]qkmn 126 cm2 eP pSt lk|Hdsf] 

-s_ prfO kQf nufpg'xf];\ .

-v_ cfotg kQf nufpg'xf];\ .
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6 ft

8 
ft

4 
ft

15 ft

8 
ft

13 ft
4 ft

14. ;Gtdfgn] wfg e08f/0f ug{sf nflu ss{6 kftfsf] k|of]u u/L tn lrqdf b]vfOPsf 
dWo] s'g} Ps k|sf/sf] efF8f agfpg] of]hgf agfPsf /x]5g\ . tn lbOPsf ef8fx¿dWo] 
s'g efF8fdf a9L wfg c6fpF5 kQf nufpg'xf];\ . s'g rflxF efF8f] lgdf{0f ug{ slt sd  
kl/df0fdf ss{6 kftf vr{ x'G5 < kQf nufpg'xf];\ .

15. ul0ft k|bz{gL cfof]hgf ug{sf nflu ljBfno kl/;/df lrqdf b]vfOPsf] h:t} Pp6f 6]G6 
lgdf{0f ug'{kg]{ eP5 . e'O{Fdf sfk]{6 cf]5\ofpg] tyf Psftkm{ -rf}8fO k6\l6af6_ k"/} v'nf /fvL  
k|j]zåf/f agfpg] of]hgf ePsf] 5 .

-s_ o; lsl;dsf] 6]G6 lgdf{0f ug{sf nflu slt sk8fsf] cfjZos k5{ < kQf 
nufpg'xf]];\ .

-v_ e'O{Fdf cf]5\ofpgsf nflu slt If]qkmn ePsf] sfk]{6sf] cfjZostf k5{ < kQf 
nufpg'xf];\

-u_ Pp6f k|bz{gL sIf afg{sf nflu 7 m2 7fpFsf] cfjZostf k5{ eg] pSt k|bz{gL 
xndf sltcf]6f;Dd k|bz{gL sIf /fVg ;lsG5 < kQf nufpg'xf];\ .

4.8 m

10
 m

3 
m

3 m 3 m
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1. cfkm\gf] ;d'bfodf ePsf lk|Hd cfsf/sf j:t'x¿sf] gfd ;ª\sng ug{'xf];\ . ?n/sf] 
;xfotfn] ltgLx¿dWo] s'g} b'O{ j:t'sf] gfk lnO{ tnsf k|Zgx¿sf] pQ/;lxt sIffdf 
k|:t't ug{'xf];\ M

-s_  pSt j:t'sf] j|m; ;]S;gsf] If]qkmn kQf nufpg'xf];\ . 
-v_  k"/f ;txsf] If]qkmn kQf nufpg'xf];\ .
-u_  cfotg kQf nufpg'xf];\ .

2. kfFr kfFr hgfsf] ;d"x lgdf{0f ug{'xf];\ . k|To]s ;d"xn] sfuh, sf7, tf/ jf lgufnf] 
cflbsf] k|of]u u/L ljleGg gfksf lqe'hfsf/ lk|Hd lgdf{0f ug{'xf];\ . k|To]s lk|Hdsf 
;a} efusf] gfk lnO{
-s_  j|m; ;]S;gsf] If]qkmn kQf nufpg'xf];\ .
-v_  58\s] ;txsf] If]qkmn kQf nufpg'xf];\ .
-u_  58\s] ;txsf] If]qkmn j|m; ;]S;gsf] If]qkmneGbf slt k|ltzt a9L 5 < kQf 

nufpg'xf];\ .

kl/of]hgf sfo{

16. s'g} ufpFsf] lkpg] kfgLsf] d'n ;|f]tsf ¿kdf wf/fsf] kfgL k|of]u gePsf] ;dodf  
;+/If0f ug{ -;ª\sng ug{_ sf nflu Pp6f kSsL 6\ofª\sL lgdf{0f ul/g] eP5 . tn 
lbOPsf lrqx¿df lbOPsf gfkx¿dWo] s'g} Ps 5fGg' kg]{ 5 . kfgL c6fpg] Ifdtfsf 
cfwf/df / lgdf{0fsf nflu k|of]u x'g] ;fdu|Lsf] kl/df0fsf] cfwf/df b'O{dWo] s'g rflxF 
gfkcg';f/sf] 6\ofª\sL lgdf{0f ug'{ pko'St x'G5 < kQf nufpg'xf];\ .

8 
ft

6 
ft

8 ft

6 
ft

4 f
t

16 ft
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1.  350 cm3 2.    288 cm2 3. 255 cm2 

4.  -s_ 80 cm2, 216 cm2, 376 cm2, 480 cm3

  -v_ 25 cm2, 100 cm2, 150 cm2, 125 cm3

  -u_ 48 cm2, 204 cm2, 300 cm2, 288 cm2

 -3_ 62 cm2, 336 cm2, 460 cm2, 496 cm3

-ª_  24 + 2 5  cm2, 220 cm2, 276.94 cm2, 284.72 cm3 

-r_ 600 cm2, 3600 cm2, 4800 cm2, 18000 cm3   

5.  -s_ 48 cm2 -v_  140 cm2  -u_  240 cm3 

6.  3000 l

7.  10 cm

8.  -s_ 6 cm2, 144 cm2, 156 cm2, 72 cm3 

 -v_ 9 3  cm, 270 cm2, 301.16 cm2, 135 3  cm3

 -u_ 8 5  cm2, 260 cm2, 295.77 cm2, 104 5  cm2

 -3_ 39.69 cm2, 480 cm2, 559.38 cm2, 634.98 cm3 

9.  24 cm,  10. 360 cm2  11. 20 cm 

12.  -s_ 20 cm  -v_ 640 cm2 -u_ 688 cm2 

13.  -s_ 40 cm  -v_ 5040 cm2

14 -16. lzIfsnfO{ b]vfpg'xf];\ .

pQ/
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7.0 k'g/jnf]sg (Review)
pko'St ;ª\Vofsf ;d"xdf tn lbOPsf h:t} Ps Pscf]6f cfs[lt lng'xf];\ . pSt cfs[ltx¿sf] 
cjnf]sg ug'{xf];\ / tnsf k|Zgx¿df 5nkmn u/L sIffdf k|:t't ug'{xf];\ M

-s_ lbOPsf cfs[ltx¿df sltcf]6f / s:tf ;dtnLo ;tx 5g\, u0fgf ug{'xf];\ / n]Vg'xf];\ .

-v_ lbOPsf cfs[ltx¿df sltcf]6f zLif{laGb' jf s'gf 5g\ < u0fgf ug{'xf];\ .

-u_ lbOPsf cfs[ltx¿df sltcf]6f l;wf lsgf/f 5g\ < u0fgf ug{'xf];\ .

i   ii iii iv v

oxfF,

i.  klxnf] cfs[ltdf Pp6f cfotfsf/ ;tx 5 . o;df rf/cf]6f s'gf / rf/cf]6f l;wf 
lsgf/f 5g\ . of] Pp6f cfot xf] . 

ii.  bf];|f] cfs[ltdf Pp6f j[Qfsf/ ;tx lbOPsf] 5 . o;df s'g} s'gf 5}gg\ .

iii. t];|f] cfs[ltdf b'O{cf]6f j[Qfsf/ ;tx 5g\ . o;df s'g} klg s'gf 5}gg\ / Pp6f jj|m 
;tx 5 . 

iv. To:t} u/L rf}yf] cfs[lt cjnf]sg ubf{ s'g} klg ;dtnLo ;tx, s'gf / lsgf/f  
5}gg\ .

v. kfFrf}F cfs[ltnfO{ x]bf{ Pp6f ;dtnLo ;tx / Pp6f jj|m ;tx 5 . o;df s'g} klg 
s'gf 5}gg\ .

7.1 a]ngf (Cylinder)
a]ngfsf] ;txsf] If]qkmn (Surface area of the cylinder)

lj|mofsnfk 1

;d"xdf Ps Pscf]6f km/s km/s gfksf a]ngf cfsf/sf 7f]; j:t'x¿ -k]k/af6 agfOPsf]_ 
lng'xf];\ .

kf7 7
a]ngf / uf]nf 

(Cylinder and Sphere)
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pSt a]ngfnfO{ l;wf 7f8f] kf/L lrqdf b]vfP h:t} u/L sf6\g'xf];\ .

sfl6;s]kl5 j[Qsf] kl/lwn] cfotsf] nDafO / o;sf] prfO (h) n] cfotsf] rf}8fOnfO{ 
hgfpg] u/L lrqdf b]vfP h:t} u/L Pp6f cfot agfpg'xf];\ .

ca ag]sf] cfot / klxn]sf] a]ngfnfO{ cjnf]sg u/L tnsf k|Zgx¿df 5nkmn ug'{xf];\ / 
sIffdf k|:t't ug{'xf];\ .

-s_ j[Qsf] kl/lwsf] nDafO slt x'G5 < n]Vg'xf];\ . 
-v_ nDafO / rf}8fO lbOPsf] cj:yfdf cfotsf] If]qkmn s'g ;"qsf] k|of]u u/L kQf nufpg 

;lsG5 <
-u_ cfotsf] If]qkmnn] a]ngfsf] s'g efusf] 

If]qkmnnfO{ hgfpF5 < n]Vg'xf];\ 

5nkmnaf6 lgDgfg';f/sf lgisif{ kQf nufpg 
;lsG5 M 

j[Qsf] kl/lwsf] nDafO eGgfn] o;sf] kl/ldlt klg a'lemG5 . To;}n], 

j[Qsf] kl/lw = kl/lwsf] nDafO = 2πr

To;}u/L cfotsf] If]qkmn kQf nufpg] ;"q l × b  x'G5 .

oxfF cfotsf] If]qkmnn] a]ngfsf] jj|m ;txsf] If]qkmnnfO{ hgfpF5 . To;}n],

a]ngfsf] jj|m ;txsf] If]qkmn = cfotsf] If]qkmn = l × b = 2πr × h = 2πrh ju{ PsfO x'G5 .

km]l/ a]ngfsf] jj|m ;txsf] If]qkmndf a]ngfsf] b'O{lt/sf j[Qsf] If]qkmn hf]8\g'xf];\ . s] a]ngfdf 

�

�

�

�

�

���

�

�

d
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b'j}lt/sf j[Qsf] If]qkmn a/fa/ x'G5 < xf], tL j[Qx¿ Pscfk;df cg'¿k x'G5g\ .

To;}n] a]ngfsf] k"/f ;txsf] If]qkmn = a]ngfsf] jj|m ;txsf] If]qkmn + b'O{cf]6f j[Qsf] If]qkmn

 = 2 πrh + 2πr2 [ Pp6f j[Qsf] If]qkmn = πr2]

 = 2πr (h + r)

b'O{{cf]6f ;dfgfGt/ j[Qfsf/ ;txx¿ / Pp6f jj|m ;tx ePsf] 7f]; cfs[ltnfO{ a]ngf 
(Cylinder) elgG5 . 

a]ngfsf] 
– cfwf/sf] If]qkmn (A) = πr2 

– jj|m ;txsf] If]qkmn (Curved Surface Area)  = 2πrh
– k"/f ;txsf] If]qkmn (Total Surface Area)  = 2πr(r + h)

   = C(r + h) hxfF, C = 2πr 5

j[Qfsf/ ;txx¿jj|m ;tx

�����

�����

pbfx/0f 1
lbOPsf] a]ngfsf] jj|m ;tx / k"/f ;txsf] If]qkmn kQf nufpg'xf];\ M

;dfwfg

oxfF,

Jof; (d) = 14 cm
prfO (h) = 12 cm
a]ngfsf] jj|m ;txsf] If]qkmn = ? 
k"/f ;txsf] If]qkmn = ?
cw{Jof; (r) = d2 = 14

2
 cm = 7 cm=

;"qcg';f/,
 a]ngfsf] jj|m ;txsf] If]qkmn (CSA) = 2πrh

  = 2 × 22
7

 × 7 × 12

  = 528 cm2

 a]ngfsf] k"/f ;txsf] If]qkmn (TSA)  = 2πr(r + h)
  = 2 × 22

7
 × 7 (7 + 12) cm2

  = 44 × 19 cm2

  = 836 cm2
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pbfx/0f 2

Pp6f a]ngfsf/ a6\6fsf] jj|m ;txsf] If]qkmn 1232 cm2 5 . o;sf] cfwf/sf] cw{Jof; / prfO  
a/fa/ 5g\ eg] a]ngfsf] j[Qfsf/ ;txx¿sf] If]qkmn / k"/f ;txsf] If]qkmn kQf nufpg'xf];\ . ;fy}  
jj|m ;txsf] If]qkmn / j[Qfsf/ ;txx¿sf] If]qkmnnfO{ t'ngf ug{'xf];\ .

;dfwfg 

oxfF,

 a]ngfsf] jj|m ;txsf] If]qkmn (CSA) = 1232 cm2

 cw{Jof; (r) = prfO (h)

 j[Qfsf/ ;txx¿sf] If]qkmn = ? 

 k"/f ;txsf] If]qkmn = ?

 xfdLnfO{{ yfxf 5,

 a]ngfsf] jj|m ;txsf] If]qkmn = 2πrh
cyjf, 1232 = 2 × 22

7
 × r × r    [ ⸪ r = h]

cyjf, 
1232 × 7
2 × 22 = r2

cyjf, 196 = r2

cyjf, r = 196  = 14

⸪ cy{Jof; (r) = 14 cm

k|Zgfg';f/, cw{Jof; (r) = prfO (h)  = 14 cm

a]ngfsf] j[Qfsf/ ;txx¿sf] If]qkmn  =  2πr2

  = 2 × 22
7

 × (14 cm)2

  = 1232 cm2

km]l/,
k"/f ;txsf] If]qkmn (TSA) = jj|m ;txsf] If]qkmn + j[Qfsf/ ;txx¿sf] If]qkmn 
 = (1232 + 1232) cm2

 = 2464 cm2

oxfF a]ngfsf] jj|m ;txsf] If]qkmn / a]ngfsf] j[Qfsf/ ;txx¿sf] If]qkmn a/fa/ 5 . 
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pbfx/0f 3

Pp6f a]ngfsf] k"/f ;txsf] If]qkmn 2992 cm2 5 . cw{Jof; / prfOsf] of]ukmn 34 cm 5 eg] pSt 
a]ngfsf] 

-s_ cfwf/sf] cw{Jof; kQf nufpg'xf];\ .

-v_ cfwf/sf] If]qkmn kQf nufpg'xf];\ .

-u_ jj|m ;txsf] If]qkmn kQf nufpg'xf];\ .

;dfwfg

oxfF a]ngfsf] k"/f ;txsf] If]qkmn (TSA) = 2992 cm2

 cw{Jof; / prfOsf] of]ukmn (r + h)  = 34 cm
-s_ cfwf/sf] cw{Jof; (r) = ?

 ;"qcg';f/
 a]ngfsf] k"/f ;txsf] If]qkmn (TSA) = 2πr(r + h)

cyjf,  2992 = 2 × 22
7

 × r × 34

cyjf,  2992 × 7
2 × 22 × 34   = r

cyjf,  r = 14 cm
-v_ cfwf/sf] If]qkmn (A) = πr2

   = 22
7

 × (14)2

   = 616 cm2

-u_ jj|m ;txsf] If]qkmn  = 2πrh
   = 2 × 22

7
 × 14 × (34 – r)  [ r + h = 34 cm]

   = 44
7

 × 14 × (34 – 14)
   = 1760 cm2

 a]ngfsf] cfotg (Volume of cylinder)

lj|mofsnfk 2

sIffdf pko'St ;d"x agfO{ a:g'xf];\ / k|To]s ;d"xdf a]ngfsf/ d'nf jf 
;lhn} sf6\g ;lsg] a]ngfsf/ 7f]; j:t' lnO{ o;sf] cw{Jof; / prfO 
gfKg'xf];\ . 

pSt a]ngfsf/ d'nf jf ;lhn} sf6\g ;lsg] a]ngfsf/ 7f]; j:t'nfO{ 
lrqdf b]vfP h:t} u/L sf6]/ 6'j|mfx¿nfO{ ldnfP/ if8\d'vf agfpg'xf];\ .

�

�

���
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ca a]ngf / if8\d'vf t'ngf u/L if8\d'vfsf] nDafO, 
rf}8fO / prfO kQf nufpg'xf];\ . To;kl5, if8\d'vfsf] 
cfotg kQf nufpg'xf];\ .

oxfF if8\d'vfsf] nDafO = πr  

 if8\d'vfsf] rf}8fO  = r 
 if8\d'vfsf] prfO  = h 
 if8\d'vfsf] cfotg = l × b × h = πr × r × h = πr2h 
oxfF a]ngfsf] cfotg = if8\d'vfsf] cfotg 

= πr2h 
= πr2 × h 
= A × h [a]ngfsf] cfwf/ j[Q x'g] ePsfn] cfwf/sf] If]qkmn (A) = πr2 x'G5 .]

��

�

a]ngfsf] cfotg (V) = πr2h = A × h hxfF, A a]ngfsf] cfwf/sf] If]qkmn xf] .

pbfx/0f 4

s'g} Pp6f a]ngfsf] cfwf/sf] cw{Jof; 14 cm / prfO 20 cm 5 eg] ;f] a]ngfsf] cfotg kQf 
nufpg'xf];\ .

;dfwfg 

oxfF,

 a]ngfsf] cfwf/sf] cw{Jof; (r) = 14 cm

 a]ngfsf] prfO (h) = 20 cm

 a]ngfsf] cfotg (V) = ?

;"qcg';f/,

a]ngfsf] cfotg (V) = πr2h

= 22
7

× (14)2 × 20 cm3

= 22
7

 × 196 × 20 cm3

= 12,320 cm3
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pbfx/0f 5
Pp6f a]ngfsf/ kfgL 6\ofª\sLsf] Ifdtf 539 l 5 . olb o;sf] prfO 1.4 m eP cfwf/sf] If]qkmn 
kQf nufpg'xf];\ .

;dfwfg 

 oxfF,
 6\ofª\sLsf] Ifdtf (V) =  539 l

  =  539
1000

  m3  [⸪ 1 m3 = 1000 l]
  =  0.539 m3

 prfO (h)  =  1.4 m
 cfwf/sf] If]qkmn (A)  = ?

;"qcg';f/,

 6ofª\sLsf] Ifdtf (V) = A × h
 cyjf, 0.539 3g ld= = A × 1.4 m

 cyjf, 0.539
1.4

  m2 = A

 cyjf, A = 0.385 m2

A = 0.385 × 100 × 100 cm2 = 3850 cm2

ctM a]ngfsf] cfwf/sf] If]qkmn (A) = 3850 cm2

pbfx/0f 6
������

������
�������

�����

/fhgn] lrqdf b]vfP h:t} cfsf/sf sfuhsf efF8fx¿df e6df; e/L /fv]/ a]R5g\ . efF8f] A  
sf] Jof; 14 OGr / prfO 6 OGr 5 . To;}u/L efF8f] B sf] cw{Jof; 3 OGr / prfO 14 OGr 
/x]sf] 5 . ;/f]h / ljzfn e6df; lsGg k;ndf uPsf j]nf ;/f]hn] eg] b'j} efF8fdf e6df;sf] 
dfqf a/fa/ 5, To;}n] b'j}sf] d"No Pp6} x'g'k5{ eG5 . km]l/ ljzfnn] eg] b'j} efF8fdf e6df;sf] 
dfqf a/fa/ 5}g, To;}n] ltgLx¿sf] d"No a/fa/ 5}g eG5 . pgLx¿sf] of] egfOaf6 b'O{ hgfdf 
sf] ;xL 5 / lsg, kQf nufpg'xf];\ .

3 OGr
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1. Pp6f a]ngfsf] cw{Jof; x cm prfO y cm eP kQf nufpg'xf];\ M

-s_ cfwf/sf] kl/lw -v_ cfwf/sf] If]qkmn

-u_ aj|m ;txsf] If]qkmn -3_ k"/f ;txsf] If]qkmn 

-ª_ cfotg 

2. cfwf/sf] Jof; x cm / prfO y cm ePsf] Pp6f a]ngfsf] ;dtn ;txx¿sf] If]qkmn / 
cfotg kQf nufpg'xf];\ .

3. Pp6f a]ngfsf] cfwf/sf] kl/lw C cm / prfO h cm 5 . o;sf] jj|m;txsf] If]qkmn kQf 
nufpg'xf];\ .

4. Pp6f a]ngfsf] cfwf/sf] If]qkmn A ju{lkm6 / prfO h lkm6 5 . o;sf] cfotg kQf 
nufpg'xf];\ .

5. Pp6f a]ngfsf] cw{Jof; r PsfO / prfO h PsfO 5 eg] kQf 
nufpg'xf];\ M

-s_ cfotg -v_ jj|m ;txsf] If]qkmn

-u_ ;dtn ;txx¿sf] If]qkmn -3_ k"/f ;txsf] If]qkmn r PsfO

h PsfO

;dfwfg 

oxfF lrqdf b]vfOPsf b'j} efF8fx¿ a]ngf cfsf/sf 5g\ .

 efF8f] A df
cfwf/sf] Jof; (d)  = 14 OGr
 prfO (h1)  = 6 OGr
ca cw{Jof; (r1)  = d

2

 
 = 

14
2  OGr = 7 OGr

a]ngfsf/ efF8f] A sf] cfotg (V1) 

 = πr1
2h1 

 = 
22
7

 
 × (7)2 × 6 

 = 924 3g OGr

To;}u/L, efF8f] B df
cw{Jof; (r)  = 3 OGr
prfO (h2)   = 14 OGr

a]ngfsf/ efF8f] B sf] cfotg (V2) 

= πr2
2 h2

= 22
7

 
 × (3)2 × 14 3g OGr 

= 396 3g OGr

pgLx¿dWo] ljzfnsf] egfO l7s 5 lsgls efF8f] A sf] cfotg w]/} 5 To;}n]  
efF8f] A df /flvPsf] e6df;sf] d"No w]/} / efF8f] B df /flvPsf] e6df;sf] d"No 
yf]/} x'g'k5{ .

cEof; 7.1

x cm

y
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7. lbOPsf gfkcg';f/sf a]ngfsf] j[Qfsf/ ;txsf] If]qkmn, jj|m ;txsf] / cfotg kQf 
nufpg'xf];\ .

-s_ cw{Jof; (r) = 7 cm / prfO (h) = 5 cm
-v_ cw{Jof; (r) = 3.5 m / prfO (h) = 6 m
-u_ cw{Jof; (r) = 2 ft / prfO (h) = 7 ft 

8. lbOPsf a]ngfsf cfwf/sf] If]qkmn, j[Qfsf/ ;txsf] If]qkmn, jj|m ;tx, k"/f ;txsf] If]qkmn 

���
�����

�� �

�

����

���������

�����������

���
�

�����

������

���
����

�����

���

�����

�����

6. Pp6f a]ngfsf] cfwf/sf] kl/lw C PsfO / cw{Jof; / prfOsf] of]ukmn S PsfO eP 
o;sf] k"/f ;txsf] If]qkmn kQf nufpg'xf];\ .

/ cfotg kQf nufpg'xf];\ M

9. Pp6f a]ngfsf] cfwf/sf] kl/lwsf] nDafO 176 cm / prfO 30 cm eP o;sf] jj|m 
;txsf] If]qkmn / k"/f ;txsf] If]qkmn kQf nufpg'xf];\ .

10. Pp6f a]ngfsf] cfwf/sf] kl/lwsf] nDafO 88 cm 5 . ;f] a]ngfsf] cfwf/sf] cw{Jof; / 
prfOsf] of]ukmn 24 cm eP kQf nufpg'xf];\ M 

-s_ cfwf/sf] If]qkmn -v_ jj|m ;txsf] If]qkmn

-u_ k"/f ;txsf] If]qkmn -3_ cfotg 
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11. olb Pp6f a]ngfsf] cfwf/sf] cw{Jof; / prfOsf] of]ukmn 34 cm / k"/f ;txsf] If]qkmn 
2992 cm2 eP pSt a]ngfsf] cfotg kQf nufpg'xf];\ .

12. prfO / Jof;sf] of]ukmn 28 cm / jj|m ;txsf] If]qkmn 462 cm2 ePsf] Pp6f a]ngfsf] 
k"/f ;txsf] If]qkmn kQf nufpg'xf];\ .

13. Pp6f a]ngfsf] cfwf/sf] cw{Jof; / prfOsf] cg'kft 1 : 3  5 . ltgLx¿sf] of]ukmn 56 
;]=ld= eP To;sf] jj|m ;txsf] If]qkmn / k"/f ;txsf] If]qkmn kQf nufpg'xf];\ .

14. Pp6f a]ngfsf] jj|m ;txsf] If]qkmn 924 cm2  5 . To;sf] cfwf/sf] cw{Jof; / prfOsf] 
cg'kft 1 : 3 5 . pSt a]ngfsf] cfwf/sf] If]qkmn / cfotg kQf nufpg'xf];\ .

15. Pp6f a]ngfsf/ sf7sf] d'9fsf] jj|m ;txsf] If]qkmn cfwf/sf] ;txsf] If]qkmnsf] tLg u'0ff  
5 . pSt d'9fsf] cfwf/sf] cw{Jof; / prfOsf] of]ukmn 25 cm  5 eg] o;sf] cfotg 
kQf nufpg'xf];\ .

16. lbOPsf a]ngfsf/ efF8fx¿sf] cfwf/sf] leqL kl/lw j|mdzM 21 cm / 14 cm 5 . 
ltgLx¿sf] prfO 14 cm / 21 cm 5 eg] s'g efF8fdf slt a9L kfgL c6fpF5 <  
ln6/df kQf nufpg'xf];\ .

�����

�����

�����

�����

17. Pp6f ljBfnosf ljBfyL{x¿nfO{ sf8{af]8{sf]] k|of]u u/]/ cfwf/;lxtsf] a]ngf cfsf/sf] 
snd /fVg] efF8f] agfO{ ;hfj6 ug{] k|lt:kwf{df efu lng cfu|x ul/Psf] lyof] .  
k|To]s snd /fVg] efF8fsf] cfwf/sf] cw{Jof; 3 cm / prfO 10.5 cm x'g'k5{ . olb pSt 
k|lt:kwf{df 35 hgf ljBfyL{n] efu lnPsf lyP eg] slt ju{ ;]lG6ld6/ sf8{af]8{ k|of]u 
eof] xf]nf < kQf nufpg'xf];\ .

18. s'g} c:ktfndf Pp6f la/fdLnfO{ 7 cm Jof; ePsf] a]ngfsf/ lunf;df Rofpsf] ;'k 
lbg] ubf]{ /x]5 . olb ;f] lunf;sf] 6 cm prfO;Dd ;'kn] e/]/ lbg] ul/G5 eg] 250 hgf 
la/fdLnfO{ ;'k lbg' kbf{ c:ktfnn] x/]s lbg slt ;'k tof/ kfg{'knf{ < kQf nufpg'xf];\ .

19. dgs'df/Ln] cGg e08f/0f ug{sf nflu u'Gb|Lsf] esf/L lgdf{0f ug]{ of]hgf agfPsL  
5g\ . pgn] a'Gg] u'Gb|Lsf] rf}8fO 1.1 m sf] x'g] 5 eg] 1.4 3g ld= cGg e08f/0f ug{ 
slt nfdf] u'Gb|L a'Gg'k5{ xf]nf <
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pko'St ;ª\Vofsf ;d"xx¿df a:g'xf];\ . k|To]s ;d"xn] cfkm\gf] ;d'bfodf ePsf a]ngfsf/ 
kfgL 6\ofª\sL, 8«d, cGg e08f/0f ug]{ esf/L, k/fnsf] s'Go' cflb j:t'x¿sf] vf]hL u/L 
ltgLx¿sf] cfwf/sf] cw{Jof; / prfO dfkg u/L ;dtn ;txsf] If]qkmn, k"/f ;txsf] 
If]qkmn / cfotg kQf nufO{ sIffsf]7fdf k|:t't ug{'xf];\ .

kl/of]hgf sfo{

pQ/

1-6. lzIfsnfO{ b]vfpg'xf];\ . 

7.  -s_ 308 cm2, 220 cm2, 770 cm3    

  -v_ 77 cm2, 132 cm2, 231 cm3

  -u_ 25.14 ft2, 88 ft2, 88 ft3

8.  -s_ 154 cm2, 308 cm2, 528 cm2, 836 cm2, 1848 cm3 

 -v_ 154 cm2, 308 cm2, 924 cm2, 1232 cm2, 3234 cm3 

 -u_ 154 cm2, 308 cm2, 616 cm2, 924 cm2, 2156 cm3

 -3_ 24.64 cm2, 49,28 cm2, 369.6 cm2, 418.88 cm2, 517.44 cm3   
9.  5288 cm2, 10208 cm2

10. -s_ 616 cm2  -v_ 880 cm2  -u_ 2112 cm2  -3_ 6160 cm3

11. 12320 cm3    12.  539 cm2 jf 1155 cm2 
13. 3696 cm2, 4928 cm2  14. 154 cm2, 3234 cm3 
15. 4714.28 cm3    16. 0.1637 l    
17. 7919.9 cm2   18. 57.75 l 
19. 4 m
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7.2.1  uf]nfsf] ;txsf] If]qkmn (Surface area of sphere)

uf]nf eg]sf] s] xf] < s] of] Pp6f j[Q h:t} x'G5 < s] j[QnfO{ sfkLdf 
agfpg ;lsG5 < xf] kSs} klg j[QnfO{ sfkLdf agfpg ;lsG5 lsgls 
of] Pp6f ;dtnLo aGb lrq xf] h;sf k|To]s laGb'x¿ lglZrt 
Pp6f laGb'af6 a/fa/ b'/Ldf x'G5g\ . lglZrt Pp6f laGb'nfO{ j[Qsf]  
s]Gb| / a/fa/ b'/LnfO{ cw{Jof; elgG5 . an, u'Rrf cflb uf]nf x'g\ .

lj|mofsnfk 1

ljBfyL{sf] pko'St ;d"x agfO{ k|To]s ;d"xn] Ps Pscf]6f /a/ an 
lng'xf];\ . pSt ansf] ;txsf] s'g} laGb'df Pp6f lkg uf8\g'xf];\ . ToxL 
lkg / udsf] ;xfotfaf6 ansf] k"/} ;txdf gbf]xf]l/g] u/L wfuf] a]g{'xf];\ / 
k"/} annfO{ wfufn] 9fSg'xf];\ . ca la:tf/} pSt wfuf] anaf6 lgsfNg'xf];\ .  
[pgL wfuf] jf un}Frf a'Gg k|of]u ul/g] df]6f] wfuf] jf h'6sf] 8f]/Lsf] Ps 
kf]of k|of]u ug'{ pko'St x'G5 .]

/a/ ansf] Jof; kQf nufpg'xf];\ . o;sf nflu pSt annfO{ lrqdf b]vfP h:t} sf8{af]8{sf] 
lardf /fVg'xf];\ . b'O{ sf8{af]8{larsf] leqL nDafO g} ansf] Jof; x'G5 . Jof;sf] cfwf cw{Jof; 

x'G5 . ToxL cw{Jof; lnO{ rf/cf]6f j[Q agfO{ annfO{ a]l/Psf] wfuf] km'sfP/  tL rf/cf]6f j[Qdf 
k"/} ;tx 9flsg] u/L /fVg'xf];\ .
o;f] ubf{ s] kfpg'eof] < ;d"xdf 5nkmn u/L sIffdf k|:t't ug{'xf];\ .
oxfF annfO{ a]/]sf] k"/} wfufn] rf/cf]6f j[Qsf k"/} If]qkmnnfO{ 9fSg k'Uof] hxfF k|To]s j[Qsf] 
cw{Jof; ansf cw{Jof;;Fu a/fa/ 5g\ .
To;}n] uf]nfsf] ;txsf] If]qkmn = rf/cf]6f a/fa/ j[Qsf] If]qkmn
 = πr2 + πr2 + πr2 + πr2

 = 4πr2

uf]nfsf] ;txsf] If]qkmn (A) = 4πr2 , hxfF r uf]nfsf] cw{Jof; xf] .
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7.2.2 cw{uf]nfsf] ;txsf] If]qkmn (Surface area of hemisphere)

lj|mofsnfk 2

ljBfyL{sf] ;ª\Vofcg';f/ cfjZos ;d"x agfO{ ;d"xdf a:g'xf];\ / k|To]s ;d"xn] Ps Pscf]6f 
sfutL lng'xf];\ . ;dtn ;txn] uf]nfnfO{ l7s cfwf cfwf x'g] u/L o;sf] s]Gb|af6 sf6\g'xf];\ 
/ tnsf k|Zgx¿df 5nkmn ug'{xf];\ M

-s_ sfl6Psf b'O{{ efunfO{ s] elgG5 < 

-v_ o;df sltcf]6f ;tx x'G5g\ <

-u_ cw{uf]nfsf] jj|m ;txsf] If]qkmn s] x'G5 <

-3_ cw{uf]nfsf] k"/f ;txsf] If]qkmn s] x'G5 <

o;/L uf]nfnfO{ l7s cfwf x'g] u/L sf6\bf cfpg] k|To]s efunfO{ cw{uf]nf (Hemi-sphere) 
elgG5 . cw{uf]nfdf b'O{cf]6f ;tx x'G5g\ . ltgLx¿nfO{ jj|m ;tx / ;dtn ;tx elgG5 . cw{uf]
nfsf] jj|m ;txsf] If]qkmn uf]nfsf] ;txsf] If]qkmnsf] cfwf x'G5 . 

 jj|m ;txsf] If]qkmn = 
1
2 × 4πr2 = 2πr2

To;}u/L cw{uf]nfsf] k"/f ;txsf] If]qkmn 

= jj|m;txsf] If]qkmn + ;dtn ;txsf] If]qkmn x'G5 .

= 2πr2 + πr2    [ ;dtn ;txsf] If]qkmn eg]sf] j[Qsf] If]qkmn]
= 3πr2 

hxfF r cw{uf]nfsf] cw{Jof; xf] h'g uf]nfsf] cw{Jof;;Fu a/fa/ x'G5 .

jj|m ;txsf] If]qkmn = 
1
2 × 4πr2 = 2πr2

cw{uf]nfsf] k"/f ;txsf] If]qkmn = 3πr2

pbfx/0f 1

cw{Jof; 3.2 cm ePsf] Pp6f uf]nfsf] ;txsf] If]qkmn kQf nufpg'xf];\ M

;dfwfg 

oxfF uf]nfsf] cw{Jof; (r) = 3.2 cm
 uf]nfsf] ;txsf] If]qkmn = ?

;"qcg';f/,

uf]nfsf] ;txsf] If]qkmn (A) = 4πr2

   = 4 × 22
7

 × (3.2 cm_2 

   = 128.73 cm2
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pbfx/0f 2
Pp6f uf]nfsf/ 6\ofª\sLsf] 7'nf] j[Qsf] kl/lw 22 ft 5 eg] pSt 6\ofª\sLsf] ;txsf] If]qkmn kQf 
nufpg'xf];\ M (π = 22

7  )

;dfwfg 

oxfF 7'nf] j[Qsf] kl/lw (C) = 22 ft
 uf]nfsf] ;txsf] If]qkmn = ?
 xfdLnfO{{ yfxf 5, 

-s_ j[Qsf] kl/lw (C) = 2πr

 22 ft = 2 × 22
7

 × r

 cyjf,  22 × 7
2 × 22

ft = r

 cyjf, r = 3.5 ft = 3 ft 6 inch

-v_ ;"qcg';f/ uf]nfsf] ;txsf] If]qkmn (A) 
 = 4 πr2 = 4 × 22

7
 × (3.5)2 

 = 154 ft2

ctM uf]nfsf] ;txsf] If]qkmn (A) = 154 ft2

pbfx/0f 3
Jof; 28 cm ePsf] cw{uf]nfsf] ;dtn ;txsf] If]qkmn, jj|m ;txsf] If]qkmn / k"/f ;txsf] If]qkmn 
kQf nufpg'xf];\ M

;dfwfg 

oxfF cw{uf]nfsf] Jof; (d) = 28 cm
cw{uf]nfsf] cw{Jof; (r) = 14 cm
;dtn ;txsf] If]qkmn = ?
jj|m ;txsf] If]qkmn = ?
k"/f ;txsf] If]qkmn = ?

;"qcg';f/, 

-s_ ;dtn ;txsf] If]qkmn = πr2 =  22
7

  ( 14 cm)2 = 616 cm2

-v_ jj|m ;txsf] If]qkmn (CSA) = 2πr2 = 2 ×  22
7

  × (14 cm2)2 = 1232 cm2

-u_ k"/f ;txsf] If]qkmn (TSA) = 3πr2 = 3 ×  22
7

  × (14 cm_2 = 1848  cm2
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7.2.3  uf]nfsf] cfotg (Volume of sphere)

lj|mofsnfk 3

ljBfyL{ cfjZos ;ª\Vofdf ;d"xdf a:g'xf];\ . k|To]s ;d"xn] a]ngfsf] cfwf/sf] Jof; /  
uf]nfsf] Jof; a/fa/ x'g] u/L Ps Pscf]6f 7f]; j:t' lng'xf];\ . a]ngfsf] Jof; / prfO klg  
a/fa/ x'g'k5{ . ca a]ngfdf kfgL eg{'xf];\ / pSt kfgLnfO{ gfKg] efF8f] (Measuring cylinder) 
df la:tf/} vGofpg'xf];\ / slt ldlnln6/ (ml) kfgL /x]5 l6kf]6 ug'{xf];\ .

To;kl5 uf]nfnfO{ a]ngfleq lrqdf b]vfP h:t} u/L /fVg'xf];\ . gfKg] efF8fdf /x]sf] kfgL  
uf]nf;lxtsf] a]ngfdf vGofpg'xf];\ / pSt kfgLnfO{ klg gfKg] efF8f (Measuring cylinder) 
df vGofP/ slt /x]5 l6kf]6 ug'{xf];\ . ca b'O{{ cj:yfx¿ a]ngfdf uf]nfleq /fVbf / g/fVbf 
kfgLsf] kl/df0fsf] t'ngf ug'{xf];\ / sIffdf k|:t't ug'{xf];\ . 

oxfF uf]nf g/flvPsf] vfnL a]ngfsf] kfgL uf]nf /flvPsf] a]ngfdf vGofpFbf Ps ltxfO kfgL 
dfq c6fpF5 / afFsL kfgL gfKg] efF8fdf g} /xG5 . o;/L b'O{ ltxfO kfgL uf]nfn] lj:yflkt u/]sf]  
b]lvG5 .

 uf]nfsf] cfotg (V) = 
2
3 -a]ngfsf] cfotg_ 

 = 
2
3 -a]ngfsf] cfwf/sf] If]qkmn × prfO)

 = 
2
3 (πr2 × h) =  

2
3  (πr2 × d)  [⸫ d = h]

 = 
2
3 πr2 × 2r =  

4
3 πr3

uf]nfsf] cfotg (V) =  
4
3 πr3  x'G5 hxfF r = uf]nfsf] cw{Jof; xf] .

�

�
�����
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7.2.4  cw{uf]nfsf] cfotg (Volume of hemisphere)
lj|mofsnfk 4

s] cw{uf]nfsf] cfotg uf]nfsf] cfotgsf] cfwf x'G5 < hf]8Ldf 5nkmn u/L lgisif{ k|:t't 
ug{'xf];\ M

cw{uf]nfsf] cfotg uf]nfsf] cfotgsf] cfwf x'G5 .

cw{uf]nfsf] cfotg (V) = 12  43πr3

   = 23πr3

pbfx/0f 4

Jof; 21 cm ePsf] uf]nfsf/ j:t'sf] cfotg kQf nufpg'xf];\ M
;dfwfg 

 oxfF Jof; (d) = 21 cm
uf]nfsf] cfotg (V) = ?
ca cw{Jof; (r)  = d2 

   = 21
2  cm

;"qcg';f/,
 uf]nfsf] cfotg (V) =  43πr3

   
= 

4
3 × 

22
7  × 



21

2
3
 cm3 

   = 4851 cm3

ctM uf]nfsf] cfotg (V) = 4851 cm3
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pbfx/0f 5

Pp6f wft'sf] uf]nfsf] Jof; 4.2 cm 5 . olb 1 cm3 = 8.9 gm eP pSt uf]nfsf] lk08 (mass) 
slt x'G5, kQf nufpg'xf];\ M

;dfwfg 

oxfF uf]nfsf] Jof; = 4.2 cm
1 cm3 = 8.9 gm

uf]nfsf] lk08 = ?

ca cw{Jof; (r) = 
d
2 =  4.2

2  cm = 2.1 cm

;"qcg';f/, uf]nfsf] cfotg (V) =  43πr3 

 =  
4
3  × 22

7
 × (2.1)3  cm3

 = 38.808 cm3

xfdLnfO{ yfxf 5,

 1 cm3 = 8.9 gm

 38.808 cm3 = 8.9 × 38.808 gm

  = 345.39 gm

ctM uf]nfsf] lk08 (mass) = 345.39 gm

pbfx/0f 6

Pp6f cw{uf]nf cfsf/sf] srf}/fsf] cw{Jof; 3.5 cm 5 . olb ;f] srf}/f kfgLn] el/Psf] 5 eg] 
kfgLsf] cfotg slt x'G5, kQf nufpg'xf];\ M

;dfwfg 
oxfF cw{uf]nfsf] cw{Jof; (r) = 3.5 cm
 cw{uf]nfsf] cfotg = kfgLsf] cfotg
;"qcg';f/,
 srf}/fdf ePsf] kfgLsf] cfotg

 (V) = 
2
3 πr3

  = 
2
3  × 22

7
 × (3.5)3 cm3 = 89.8 cm3

ctM kfgLsf] cfotg (V) = 89.8 cm3
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pbfx/0f 7

If]qkmn a/fa/ ePsf uf]nf / cw{uf]nfsf cw{Jof;x¿ j|mdzM r1 /  r2 5g\ . ltgLx¿sf] cw{Jof;sf] 
cg'kft slt x'G5, kQf nufpg'xf];\ M

;dfwfg 

oxfF uf]nfsf] cw{Jof; = r1

 cw{uf]nfsf] cw{Jof; = r2

   
r1
r2   = ?

xfdLnfO{ yfxf 5,

uf]nfsf] ;txsf] If]qkmn (A1) = 4πr1
2

cw{uf]nfsf] ;txsf] If]qkmn (A2) = 3πr2
2

k|Zgfg';f/,

A1 = A2

4πr1
2 = 3πr2

2

cyjf,  
r1

2

r2
2  = 

3π
4π

cyjf, 
r1

r2
 = 

3
4 = 

3
2  

⸫  r1 : r2 = 3 : 2

pbfx/0f 8

cw{Jof; j|mdzM 1 cm, 6 cm / 8 cm ePsf tLgcf]6f uf]nf kufn]/ Pp6} uf]nf agfpFbf gofF  
uf]nfsf] cw{Jof; slt x'G5, kQf nufpg'xf];\ M

8 cm 6 cm 1 cm
;dfwfg 

oxfF klxnf] uf]nfsf] cw{Jof; (r1) = 1 cm

 bf];|f] uf]nfsf] cw{Jof; (r2) = 6 cm
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 t];|f] uf]nfsf] cw{Jof; (r3) = 8 cm
 dfgfF}, V1, V2 V3  j|mdzM tLgcf]6f 

;fgf uf]nfx¿sf] cfotg / V gofF uf]nfsf] cfotg 5g\ . To;}n], 

  V = V1 + V2 + V3

gofF uf]nfsf] cw{Jof;nfO{ r eGbf

 
4
3 πr3 = 

4
3 πr1

3 + 
4
3 πr2

3 + 
4
3 πr3

3

cyjf, 
4
3 πr3 = 

4
3 π (r1

3 + r2
3 + r3

3)

cyjf, r3 = [(1)3 + (6)3 + (8)3] cm3

cyjf, r3 = (1 + 216 + 512) cm3

cyjf, r3 = 729 cm3

cyjf, r = 7293  cm
cyjf, r = 9 cm
ctM gofF uf]nfsf] cw{Jof; (r) = 9 cm

1. Pp6f uf]nfsf] cw{Jof; x PsfO eP kQf nufpg'xf];\ M

-s_ uf]nfsf] ;txsf] If]qkmn  -v_ uf]nfsf] cfotg

-u_ uf]nfsf] 7'nf] j[Qsf] kl/lw  -3_ uf]nfsf] 7'nf] j[Qsf] If]qkmn

2. Pp6f uf]nfsf] 7'nf] j[Qsf] If]qkmn a ju{ PsfO 5 . o;sf] ;txsf] If]qkmn kQf 
nufpg'xf];\ .

3. Pp6f uf]nfsf] ;txsf] If]qkmn 4x ju{ PsfO 5 . pSt uf]nfnfO{ l7s cfwf x'g] u/L  
sf6\bf aGg] Pp6f cw{uf]nfsf] k"/f ;txsf] If]qkmn kQf nufpg'xf];\ .

4. Pp6f uf]nfsf] 7'nf] j[Qsf] If]qkmn y ju{ PsfO eP o;sf] k"/f ;txsf] If]qkmn kQf 
nufpg'xf];\ .

5. Pp6f uf]nfsf] Jof; d cm eP kQf nufpg'xf];\ M

-s_ uf]nfsf] 7'nf] j[Qsf] kl/lw  -v_ uf]nfsf] 7'nf] j[Qsf] If]qkmn

-u_ uf]nfsf] cfotg  -3_ uf]nfsf] ;txsf] If]qkmn

cEof; 7.2
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6. bfofFsf] lrqdf lbOPsf] cfsf/sf] elnan lgdf{0f ug{ slt If]qkmn ePsf] 
;fdu|L (TPE Leather - Thermoplastic Elastomer Leather) cfjZos 
k5{ < kQf nufpg'xf];\ .

7. Kazakhastan sf] Noor Alam /x]sf] Kazakhastan Pavilion and Science k"0f{ uf]
nfsf/ cfsf/sf] 5 . o; xndf ;g\ 2017 df 100 cf]6f b]zx¿sf] ;xeflutfdf lj1fg 
k|bz{gL ePsf] lyof] . o; uf]nfsf/ xnsf] Jof; 80 ld6/ 5 . o;sf] aflx/L ;tx l;;fn] 
3]l/Psf] 5 pSt l;;fn] 3]l/Psf] ;txsf] If]qkmn kQf nufpg'xf];\ .

8. lbOPsf uf]nf / cw{uf]nfsf] ;txsf] If]qkmn / cfotg kQf nufpg'xf];\ M

����

���

�����

���

�����

���
���������

���

9. Pp6f uf]nfsf/ ansf] Jof; 35 cm 5 eg] pSt ansf] ;txsf] If]qkmn / cfotg kQf 
nufpg'xf];\ .

10. cw{uf]nfsf] 7'nf] j[Qsf] kl/lw 44 cm 5 . o;sf] k"/f ;txsf] If]qkmn kQf nufpg'xf];\ .
11. 7f]; uf]nfsf/ j:t'sf] k"/f ;txsf] If]qkmn 2464 cm2 eP o;sf] Jof; slt x'G5 <
12.  Pp6f uf]nfsf/ j:t'sf] cfotg 38808 m3 eP o;sf] cw{Jof; slt x'G5 < kQf 

nufpg'xf];\ .
13.  -s_ Pp6f cw{uf]nfsf] k"/f ;txsf] If]qkmn 243π cm2 eP o;sf] cfotg kQf 

nufpg'xf];\ .
     -v_  Pp6f uf]nfsf/ j:t'sf] cfotg 2304π cm3 5 . o;sf] ;txsf] If]qkmn kQf 

nufpg'xf];\ M
14. rGb|dfsf] Jof; nueu k[YjLsf] Jof;sf] Ps rf}yfO 5 eg] ltgLx¿sf] ;txsf] If]qkmnsf] 

cg'kft kQf nufpg'xf];\ .
15. 6]lg; ansf] cw{Jof; olb klxn]sf]eGbf b'O{ u'0ff eof] eg] ltgLx¿sf] cfotgdf slt 

km/s k5{, kQf nufpg'xf];\ .
16. Pp6f uf]nfsf/ a]n'gnfO{ xfjf e/L cw{Jof; 7 cm af6 14 cm agfpFbf a]n'gsf] ;txsf] 

If]qkmnsf] cg'kft kQf nufpg'xf];\ .
17. cw{Jof; j|mdzM 2 cm, 12 cm / 16 cm ePsf tLgcf]6f uf]nfnfO{ kufn]/ Pp6} uf]nf 

agfpFbf pSt uf]nfsf] Jof; slt x'G5, kQf nufpg'xf];\ .
18. Pp6f cw{uf]nfsf/ j:t'sf] k"/f ;txsf] If]qkmn 243π cm2  5 . To;sf] kl/lwsf] nDafO 

/ cfotg kQf nufpg'xf];\ .

cw{Jof; = 10.5 cm
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1. Pp6f Knfli6ssf] v]nf}gf an lng'xf];\ / To; annfO{ l7s cfwf x'g]u/L sf6\g'xf];\ . 
ca afSnf] sfuhaf6 ;f] ansf] Jof; a/fa/sf] Jof; ePsf] / Jof; a/fa/ prfO 
ePsf] Pp6f a]ngf agfpg'xf];\ . o;kl5 cfwf sfl6Psf] andf kfgL e/]/ a]ngfdf 
vGofpg'xf];\ . slt k6sdf pSt a]ngf el/G5, kQf nufpg'xf];\ . o; k|lj|mofsf] 
cfwf/df a]ngfsf] cfotg lgsfNg] ;"qsf] k|of]uaf6 cw{uf]nf tyf uf]nfsf] cfotg 
lgsfNg] ;"q vf]hL ug'{xf];\ .

2. Pp6f uf]nfsf/ sfutL lng'xf];\ . ;f] sfutLnfO{ l7s cfwf x'g]u/L sf6\g'xf];\ . o;/L 
ag]sf] cw{uf]nfsf] k|of]u u/L uf]nfsf] 7'nf] j[Q a/fa/ x'g]u/L 4 cf]6f j[Qx¿ sfkLdf 
6«]; ug'{xf];\ . ca sfutLsf] af]j|mf 5f]8fP/ pSt j[Qx¿df 6fF:b} hfg'xf];\ . o; 
k|lj|mofaf6 s] lgisif{ lgsfNg ;lsG5 < sIffdf k|:t't ug'{xf];\ .

3. pko'St ;ª\Vofdf ;d"xx¿ lgdf{0f ug{'xf];\ . k|To]s ;d"xn] cfkm\gf] ljBfnodf ePsf 
km'6an, af:s]6an / elnan vf]Hg'xf];\ . pSt k'm6an, af:s]6an / elnansf] k"/f 
;txsf] If]qkmn / cfotg kQf nufO{ sIffsf]7fdf k|:t't u/L cfPsf ;'emfjnfO{  
;d]t ;d]6L Pp6f k|ltj]bg tof/ kfg{'xf];\ .

kl/of]hgf sfo{

1-5. lzIfsnfO{ b]vfpg'xf];\ .

6.   1386 cm2  7.  20114.29 m2

8.  -s_ 616 cm2, 1437.34 cm3 -v_ 616 cm2, 1437.34 cm3 

 -u_ 7392 cm2, 45994.67 cm3 -3_ 1848 cm2, 5749.34 cm3 
9.  3850 cm2, 22458.34 cm3 10. 462 cm2  11. 28 cm
12.  21 m  13.  -s_ 1527.43 cm3   
 -v_ 1810.29 cm2 jf 576π cm2 14.  1 : 16 
15.  8 u'0ff 7'nf]    16.  1: 4   
17. 36 cm     18. 56.57 cm, 1527.43 cm3

pQ/
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1.  lbOPsf lqe'hsf] If]qkmn kQf nufpg'xf];\ M

2. Ps hgf Jofkf/Ln] cfkm\gf] 3/sf] Pp6f a}7s 
sf]7fsf] e'O{Fdf lrqdf b]vfP h:t} Pp6f a'6\6f 
agfPsf 5g\ . pSt a'6\6f agfpg e'hfx¿ 
9 cm, 12 cm / 15 cm ePsf 28 cf]6f 
lqe'hfsf/ 6fonx¿ k|of]u ul/Psf] 5 . k|lt 
ju{ ;]=ld= ?= 10 sf b/n] 6fon la5\\ofpg  
hDdf slt vr{ nfU5, kQf nufpg'xf];\ .

3. Pp6f 7f]; a]ngfdf jj|m ;txsf] tLg u'0ff 
If]qkmn ;f]xL a]ngfsf] k"/f ;txsf] b'O{ u'0ff 
If]qkmn;Fu a/fa/ 5 . olb pSt a]ngfsf] 
jj|m ;txsf] If]qkmn 616 cm2 eP o;sf] 
cfwf/sf] kl/lwsf] nDafO / prfO kQf nufpg'xf];\ .

4. Pp6f a]ngfsf] k"/f ;txsf] If]qkmn / jj|m ;txsf] If]qkmnsf] km/s 308 cm2 5 eg] 
o;sf] cfwf/sf] Jof; / kl/ldlt kQf nufpg'xf];\ .

5. Pp6f 7f]; a]ngfsf] ;dtn ;txsf] If]qkmn 1232 cm2 5 . h;sf] cfwf/sf] cw{Jof; 
/ prfO a/fa/ 5g\ eg] ;f] a]ngfsf] cfotg kQf nufpg'xf];\ .

6. Pp6f uf]nfsf/ wft'sf] k"/f ;txsf] If]qkmn 616 cm2 5 . pSt uf]nfsf] 7'nf] j[Qsf] Jof; 
kQf nufpg'xf];\ .

7. lbOPsf] cw{uf]nfsf/ 7f]; j:t'sf] k"/f ;txsf] If]qkmn kQf 
nufpg'xf];\ .

8. nDafO 12 m / rf}8fO 10 m ePsf] sf]7fdf 2 m × 1.5 m sf] Pp6f 9f]sf / 1m × 1.5 
m sf rf/cf]6f em\ofn 5g\ . olb k|lt ju{ld6/ ?=180 sf b/n] rf/ leQfdf /ª nufpFbf 
?= 30,060 nfU5 eg] sf]7fsf] prfO slt x'G5 <

21 cm

13 cm
20 cm

-s_

18 cm

15 cm12 cm
-v_

����
�

�����

����

ldl>t cEof;
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9. lbOPsf lk|Hdsf] k"/f ;txsf] If]qkmn / cfotg kQf nufpg'xf];\ M

����
����
����

����
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����
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10. lbOPsf sf7sf] d'9f k|lt ju{ ;]lG6ld6/ ?=180 sf] b/n] aflx/L ;txdf /ª nufpFbf  
hDdf slt vr{ nfU5 M

14 cm

1. -s_ 126 cm2 -v_ 89.29 cm2 2. ?= 15,120
3.  44 cm, 14 cm 4. 14 cm, 44 cm 5. 8624 cm3

6.  14 cm 7.  7392 cm3 8.  4 m 

9.  -s_ 592 cm2, 720 cm3 -v_ 132 cm2, 60 cm3 

10. -s_ ?= 5,99,940   -v_ ?= 8,55,360

pQ/

10 cm
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8.1 k'g/jnf]sg (Review)
lbOPsf k|Zgsf] ;d"xdf 5nkmn u/L pQ/ n]Vg'xf];\ M

-s_ lbOPsf] 9fFrfdf csf]{ kb slt xf]nf <
(a) 2, 4, 6, 8, ... 
(b) 1, 4, 9, 16, ... 

-v_ Pp6f ;fOsnsf] kfª\u|fsf] kl/lwsf] nDafO 1.5 m 5 eg] pSt kfª\u|fn] k|To]s k6s 
kmGsf] nufpFbf 5}6f}F k6s ;Dddf kf/ ug]{ b'/L tn lbOPsf] 5, ca ;ftf}F k6sdf kf/ ug]{ 
b'/L slt xf]nf < kQf nufpg'xf];\ .
1.5 m, 3 m, 4.5 m, 6 m, 7.5 m, 9 m, ...

-u_ k]Djfn] ?= 500 k|ltjif{ 10% sf b/n] ;fwf/0f Aofh kfpg] u/L a}ª\sdf hDdf u/]5 eg] 
klxnf], bf];|f], t];|f] / rf}yf] jif{sf] cGtdf kfpg] Aofh lbOPsf] 5 . cWoog u/L kfFrf}F / 
5}6f}F jif{sf] cGtdf kfpg] Aofh tn lbPsf] 9fFrfsf] cfwf/df kQf nufpg'xf];\ .

?= 50, ?= 100, ?= 150, ?= 200, ...
 dflysf] tYonfO{ cWog u/L ToxfF ePsf ;ª\Vof larsf] ;DaGw b'O{ kbx¿larsf] km/s 

/ lglZrt lgoddf 5 ls 5}g sIffdf 5nkmn ug'{xf];\ .

8.1.1 cg'j|mdsf] kl/ro (Introduction to sequence)

, , ,  , 

dflysf] lrqdf Pp6f ljBfnosf sIff 9 sf ljBfyL{n] v]Ng] rp/df u'Rrfx¿ ldnfP/ agfPsf] 
9fFrf xf] . 

-s_ k|To]s 9fFrf ePsf u'Rrfsf] ;ª\Vof kQf nufpg'xf];\ .

-v_ csf]{ gofF 9fFrf yKg'xf];\ .

-u_ s] dflysf 9fFrf lglZrt j|mddf /flvPsf] 5, ;d"xdf 5nkmn ug'{xf];\ .

s'g} ;ª\Vofsf] ;d"xnfO{ Pp6f lglZrt 9fFrfdf /flvPsf] 5 eg] To;nfO{ cg'j|md 
(Sequence) elgG5 .

kf7 8
cg'j|md / >]0fL   

(Sequence and series)
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dfly ldnfOPsf u'Rrfx¿sf] ;+/rgf;Fu cfa4 ;ª\Vofx¿ 1, 3, 6, 10, 15, ... cg'j|mdsf] Pp6f 
pbfx/0f xf] .
cg'j|mddf kbx¿ lglZrt ePdf lglZrt cg'j|md (Finite Sequence) / kbx¿ olt g} 5g\ egL 
eGg g;lsg]nfO{ clglZrt cg'j|md (Infinite Sequence) elgG5 . csf]{ zAbdf clGtd kb 
kQf nufpg ;lsg] cg'j|mdnfO{ lglZrt cg'j|md / clGtd kb kQf nufpg g;lsg] cg'j|mdnfO{ 
clglZrt cg'j|md elgG5 .

oxfF 1, 3, 5, 7, . . . , 15 lglZrt cg'j|md (Finite Sequence) xf] / 10, 20, 30, 40, . . . 
clglZrt cg'j|md xf] .

pbfx/0f 1
4, 7, 10, 13, ... df kfFrf} / 5}6f}F kb s] s] xf]nfg\, kQf nufpg'xf];\ . 

;dfwfg
oxfF 4, 7, 10, 13, ...  df lbPsf ;ª\Vofsf] j|mdn] Pp6f 9fFrf hgfpF5 h;sf] kl5Nnf] kb cl3Nnf] 

kbeGbf 3 n] a9L 5 . To;}n] yk b'O{cf]6f kb j|mdzM 13 + 3 = 16 / 16 + 3 = 19 x'G5g\ .

8.1.2 ;fwf/0f kb (General Term)

lj|mofsnfk 1
 4, 8, 12, 16, ... Pp6f cg'j|md xf] . o;sf cfwf/df tnsf k|Zgdf 5nkmn ug'{xf];\ M

pSt cg'j|mdsf] 25 cf}F kb slt xf]nf <
pSt cg'j|mdsf] 99 cf}F kb slt xf]nf <

lj|mofsnfk 2
tn lbOPsf cg'j|mddf n sf] dfg 1 af6 ;'? x'Fbf n cf}F kb lgsfNg] tl/sf s] xf]nf < 5nkmn 
ug'{xf];\ .

cg'j|md n cf}F kbsf] ;"q
1, 3, 5, 7, 9, 11, ...
1, 4, 9, 16, 25, ...
1, 8, 27, ...

s'g} klg cg'j|mddf n cf}F kbsf] dfg cg'j|mdsf kbx¿sf] 9fFrf cWoog u/L lgsfNg] 
ul/G5 . pSt n cf}F kbnfO{ cg'j|mdsf] ;fwf/0f kb (General Term) elgG5 .
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pbfx/0f 2

lbOPsf] cg'j|mdsf] n cf}F kb kQf nufpg'xf];\ M

7, 11, 15, 19, 23, ...

;dfwfg
oxfF lbOPsf] cg'j|mdsf kblarsf] km/snfO{ cWoog u/f}F M

7

4

11 15

4

19

4

23

4

oxfF, kbx¿ larsf] ;dfg cGt/ 4 5 . To;}n] n cf}F kbsf] :j¿k 4n sf] k|lj|mofaf6 ;'? x'G5 
. tnsf] 9fFrfnfO{ cWoog u/f}F .

klxnf] kb (t1) = 7 = 4 × 1 + 3 = 7
klxnf] kb (t2) = 11 = 4 × 2 + 3 = 11
klxnf] kb (t3) = 15 = 4 × 3 + 3 = 15
klxnf] kb (t4) = 19 = 4 × 4 + 3 = 19
klxnf] kb (t5) = 23 = 4 × 5 + 3 = 23
   ⁝  ⁝
 n cf}F kb (tn) = 4 × n + 3 = 4n + 3

⸫ lbOPsf] 9fFrfnfO{ cWoog ubf{ n cf}F kb tn = 4n + 3 /x]5 .

pbfx/0f 3

olb ;fwf/0f kb (tn) = 2n–1 eP pSt ;fwf/0f kbsf cfwf/df klxnf 5 cf]6f kb kQf nufO{ 
cg'j|mddf n]Vg'xf];\ . hxfF n n] k|fs[lts ;ª\VofnO{ hgfpF5 .

;dfwfg
oxfF tn = 2n–1
olb  n = 1 /fVbf, t1 = 2 × 1 – 1 = 2 – 1 = 1

 n = 2 /fVbf, t2 = 2 × 2 – 1 = 4 – 1 = 3
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 n = 3 /fVbf, t3 = 2 × 3 – 1 = 6 – 1 = 5

 n = 4 /fVbf, t4 = 2 × 4 – 1 = 8 – 1 = 7

 n = 5 /fVbf, t5 = 2 × 5 – 1 = 10 – 1 = 9

⸫ pSt ;ª\Vofx¿sf] cg'j|md 1, 3, 5, 7, 9 x'G5 .

1. tn lbOPsf cg'j|mddf yk b'O{ kbsf] dfg kQf nufpg'xf];\ M

(a) 1, 2, 3, 4, ... (b)  2, 4, 6, 8, 10, ...
(c) 5, 10, 15, 20, 25, ... (d)  1, 2, 4, 8, 16, ...
(e) 22, 20, 18, 16, 14, ... (f)  –8, –6, –4, ...
(g) 2, 5, 9, 14, 20, ...  (h)  1

3
, 4

5
, 7

7 , 10
9 , ...

2. lgDg lnlvt cg'j|mdx¿sf] ;fwf/0f kb (tn) kQf nufpg'xf];\ M
(a) 4, 6, 8, 10, ... (b) 7, 11, 15, 19, 23, ...
(c) 2, 6, 10, 14, 18, ... (d) 25, 22, 19, 16, ...
(e) 1

3
, 4

5
, 7

7 , 10
9 , ... (f) 2

7
, 5

8
, 8

9 , 11
10 , ...

(g) 40, 38, 36, 34, ... (h) 2
5

, 4
8

, 6
11 , 8

14 , ...

3. tn lbOPsf ;fwf/0f kbx¿df klxnf 5 kb kQf nufpg'xf];\ / tL kbnfO{ cg'j|mdsf ¿kdf JoSt 
ug'{xf];\ . 'n' n] k|fs[lts ;ª\VofnfO{ hgfpF5 M

(a) tn = 2n + 4  (b) tn = 3n – 1
(c) tn = 3n  (d) tn = n2 – 1
(e) tn = (–1)n . n2  (f) tn = n2 + 2n + 3
(g) tn = 3n2 – 5

4. tn lbOPsf ;+/rgf cWoog ug'{xf];\ clg yk b'O{ ;+/rgf agfpg'xf];\ / ;fwf/0f kb (tn) kQf 
nufpg'xf];\ M

(a)  ,  ,  

(b)  ,   ,  

(c)  ,  , 

cEof; 8.1



175ul0ft, sIff (

pQ/
1.  (a) 5, 6 (b) 12, 14 (c) 30, 35 (d) 32, 64 (e) 12, 10
 (f) –2, 0 (g) 27, 35 (h) 13

11 ,  16
13

2.  (a) 2n + 2 (b) 4n + 3 (c) 4n – 2 (d) 28 – 3n (e) 3n – 2
2n + 1

 (f)  3n – 1
n + 6  (g) 42 – 2n (h)  2n

3n + 2

3. (a) 6, 8, 10, 12, 14, ... (b)  2, 5, 8, 11, 14, ...
 (c) 3, 9, 27, 81, 243, ... (d)  0, 3, 8, 15, 24, ...
 (e) –1, 4, –9, 16, –25, ...  (f)  6, 11, 18, 27, 28, ...
 (g) –2, 7, 22, 43, 70, ...  

4. lzIfsnfO{ b]vfpg'xf];\ .

8.2 >]0fLsf] kl/ro (Introduction to series)
tnsf k|ZgnfO{ ;d"xdf 5nkmn ug'{xf];\ M
-s_ ;fwf/0f kb (tn) = 2n + 1 ePsf] cg'j|mddf klxnf 5 cf]6f kbx¿nfO{ hf]8\bf slt xf]nf <

-v_ s] oL 5 cf]6f kbx¿nfO{ t1 + t2 +  t3 + t4 + t5 n]Vg ;lsG5 < o;nfO{ s] elgG5 xf]nf <

cg'j|mdsf kbx¿nfO{ of]ukmnsf ¿kdf JoSt ul/Pdf To;nfO{ pSt cg'j|md;Fu ;DalGwt 
>]0fL elgG5 . o;nfO{ '∑' (Sigma or Summation) lrx\gleq ;fwf/0f kb n]lvG5 .
h:t} M 7, 11, 15, 19, 23, ... Pp6f cg'j|md xf] . o;;Fu ;DalGwt >]0fL,
7 + 11 + 15 + 19 + 23 + ...  x'G5 .

pbfx/0f 1

olb ;fwf/0f kb (tn) = 2n + 3 ePsf] cg'j|mdsf] 

-s_ klxnf] kfFrcf]6f kbsf] dfg kQf nufpg'xf];\ . 

-v_ oL kfFrcf]6f kbsf] of]ukmn kQf nufpg'xf];\ .

-u_ pSt >]0fLnfO{ '∑' lrx\g k|of]u u/L n]Vg'xf];\ .
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;dfwfg
-s_ oxfF ;fwf/0f kb (tn) = 2n + 3 df n sf dfg j|mdzM 1, 2, 3, 4, 5 /fVbf,

t1 = 2 × 1 + 3 = 2 + 3  = 5
t2 = 2 × 2 + 3 = 4 + 3 = 7
t3 = 2 × 3 + 3 = 6 + 3 = 9
t4 = 2 × 4 + 3 = 8 + 3 = 11
t5 = 2 × 5 + 3 = 10 + 3 = 13

-v_ t1 + t2  + t3  + t4  + t5

 = 5 + 7  + 9  + 11  + 13
 = 45

-u_ pSt >]0fLnfO{ '∑' lrx\g k|of]u u/L n]Vbf ∑
5

n=1
2n + 3 x'G5 .

pbfx/0f 2

dfg kQf nufpg'xf];\ M

    ∑
6

n=1
(2n + 1)

;dfwfg
  ∑

6

n=1
(2n + 1) = (21 + 1) + (22 + 1) + (23 + 1) + (24 + 1) + (25 + 1) + (26 + 1)

 = (2 + 1) + (4 + 1) + (8 + 1) + (16 + 1) + (32 + 1) + (64 + 1)
 = 3 + 5 + 9 + 17 + 33 + 65
 = 132
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1. (a) cg'j|mdsf] kl/efiff pbfx/0f;lxt n]Vg'xf];\ .

 (b) cg'j|md / >]0fLlar leGgtf b]vfpg'xf];\ .

2. tn lbOPsf dWo] cg'j|md / >]0fL s'g x'g\, 5'6\ofpg'xf];\ M

(a) 3, 6, 9, 12, 15, ... (b) 2 + 4 + 6 + 8 + 10 + ...

(c) 4, 2, 1, 1
2
, 1

4
 (d)  ∑

3

n=1
(3n + 1) 

(e) 1 + 4 + 9 + 16 + ... (f) 1
5
, 3

8
, 5

11 , 7
14

3. dfg kQf nufpg'xf];\ M

(a) ∑
4

n=0
(2n – 1) (b)  ∑

6

n=2
(3n + 2) (c) ∑

5

n=1
(n2 + 1) 

(d) ∑
3

n=1
 (n2 + 2n + 1) (e) ∑

10

n=1
 5n (f) ∑

10

n=5
 n2

(g) ∑
8

n=3
(n2 – 2) (h) ∑

5

n=1

2n + 1
n   (i) ∑

4

n=0
 n

n + 1

4. tn lbOPsf >]0fLnfO{ ∑ lrx\g k|of]u u/L n]Vg'xf];\ M
(a) 5 + 7 + 9 + 11 + ... + 21 (b) 2 + 4 + 6 + 8 + 10 + 12
(c) 30 + 25 + 20 + ... + 5 (d) 1 + 5 + 9 + 13 + 17 + 21
(e) 1 + 4 + 9 + 16 (f) a + ab1 + ab2 + ab3 + ab4

cEof; 8.2

pQ/

1 - 2. lzIfsnfO{ b]vfpg'xf];\ .

3. (a) 15 (b)  70 (c) 60 (d) 29 (e) 275 

 (f) 355 (g) 187 (h) 737 
60    (i) 163 

60

4. (a) ∑
9

n=1
(2n + 3) (b)  ∑

6

n=1
2n (c) ∑

6

n=1
(35 – 5n)

 (d)  ∑
6

n=1
 (4n – 3) (e) ∑

4

n=1
n2 (f) ∑

5

n=1
 (ab n–1)
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8.3 cª\sul0ftLo cg'j|md / >]0fL (Arithmetic sequence and series) 
;j{k|yd tn lbOPsf lrqx¿sf] 9fFrfsf] cWoog ug'{xf];\ M 

lrqx¿sf] 9fFrf cWoog ul/;s]kl5 s:tf s:tf k|Zg cfPsf 5g\, 5nkmn ug{ ;lsG5 . h:t}M 

-s_ yf]Knfx¿nfO{ cg'j|mddf s;/L n]Vg ;lsG5 < 

-v_ yf]Knfx¿sf] ;ª\Vof s;/L a9\b} uPsf] 5 < s'g} lgod kQf nufpg ;lsG5 < 

-u_ lrq gagfO{ kbx¿ -h:t}M b;f}F kb_ s;/L kQf nufpg ;lsPnf < 

dflysf rf/cf]6f lrqdf ePsf yf]KnfnfO{ j|mdzM 1, 4, 7, 10 eg]/ n]Vg ;lsG5 . 

o;nfO{ cg'j|mddf n]Vbf 1, 4, 7, 10 x'G5 . o; cg'j|mddf ePsf ;ª\Vof jf kb 3 n] a9\b} uPsf 
5g\ jf ;dfg cGt/ 3 5 . h:t}M 10 – 7 = 3, 7 – 4 = 3, 4 – 1 = 3

To;} u/L cg'j|mdx¿ 5, 10, 15, 20, 25 / 50, 45, 40, 35, 30 sf ;dfg cGt/ s] slt x'G5, 
kQf nufpg'xf];\ . 

t;y{ s'g} cg'j|mdsf] k|To]s kb cl3Nnf] kbeGbf lglZrt ;ª\Vofn] a9\b} jf 36\b} uPdf To:tf] 
cg'j|mdnfO{ cª\sul0ftLo cg'j|md elgG5 . cg'j|mddf x'g] cl3Nnf] kbeGbf a9L jf 36L x'g] 
lglZrt ;ª\VofnfO{ ;dfg cGt/ elgG5 . h:t}M cª\sul0ftLo cg'j|md 15, 25, 35, 45, 55 df 
;dfg cGt/ 10 x'G5 . cg'j|md 100, 90, 80, 70 df ;dfg cGt/ –10 x'G5 . 

cª\sul0ftLo cg'j|mddf ;dfg cGt/nfO{ ‘d' / klxnf] kb, bf];|f] kb, t];|f] kb, ===, n cf}F kbnfO{ 
j|mdzM t1, t2, t3,…, tn n] hgfOG5 . 

olb t1, t2, t3, t4,…,tn–1, tn tn Pp6f cª\sul0ftLo cg'j|md eP, 

;dfg cGt/ (d) = t2 – t1, t3 – t2, tn – tn –1 x'G5 . 

dflysf] cª\sul0ftLo cg'j|md;Fu ;DjlGwt >]0fLsf] of]ukmn 

Sn = t1 + t2 + t3 + ... + tn x'G5 . 

;wf/0ftof d = t2 – t1 x'G5 . 
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8.3.1 cª\sul0ftLo cg'j|mdsf] ;fwf/0f kb 

olb t1, t2, t3, t4,…,tn – 1, tn Pp6f cª\sul0ftLo cg'j|md eP,

;dfg cGt/ (d) = t2 – t1 x'G5 . 

klxnf] kb (t1)  = a = a + (1 – 1) × d 
bf];|f] kb (t2)  = a + d  = a + (2 – 1) × d
t];|f] kb (t3)  = a + 2d = a + (3 – 1) × d

 ⁝ ⁝ ⁝
n cf}F kb (tn)  =  a + (n – 1) × d

⸫  cª\sul0ftLo cg'j|mdsf] ;fwf/0f kb (tn) = a + (n – 1) d x'G5 . 

pbfx/0f 1

s'g} Ps k}bn ofqL h;sf k|To]s kfOnfn] kf/ u/]sf] b'/L (Feet df_ lgDgcg';f/ 5 M 

 3, 6, 9, 12, 15, 18, …

pSt k}bnofqLn] s'g} kfOnfdf kf/ ug{ ;Sg] b'/L slt x'g ;S5 < 

;dfwfg

oxfF,

cg'j|md 3, 6, 9, 12, 15, 18, ... 5 . of] cª\sul0ftLo cg'j|md xf] . 

klxnf] kb (t1) = a = 3 

;dfg cGt/ (d) = t2 – t1 = 6 – 3 = 3

ca, 

n cf}F kb (tn) = a + (n –1) × d

 = 3 + (n – 1) × 3
  = 3 + 3n – 3 
  = 3n 

t;y{ pSt k}bn ofqLn] s'g} kfOnfdf hDdf 3n lkm6 b'/L kf/ u5{ . 
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8.4 HofldtLo cg'j|md / >]0fL (Geometric sequence and series) 

;j{k|yd tn lbOPsf cg'j|mdsf] cWoog ug'{xf];\ M

2, 4, 8, 16, 32, 64, …
2, 6, 18, 54, ...
27, 9, 3, 1, 1 3

, ...
tnsf k|Zgdf 5nkmn ug'{xf];\ M  

-s_ cg'j|mdx¿sf] 9fFrf s;/L ag]sf] 5 < 

-v_ k|To]s cg'j|mddf j|mdfut kbx¿sf] cGt/ a/fa/ 5 ls 5}g < 

-u_ k|To]s cg'j|mddf j|mdfut kbsf] cg'kft slt slt xf]nf < 

-3_ Ps kbaf6 csf]{ kb cfpg] lgod s] xf]nf <

dflysf cg'j|mddf j|mdfut ¿kdf cfpg] kbsf] cGt/ a/fa/ 5}g . To;}n] ca, j|mdfut 
kbx¿sf] cg'kft lgsfn]/ x]g'{xf];\ .

4 2  = 8 4  = 16 8  = 32 16 = ⋯ = 2

6 2  = 18 6  = 54 18 = ⋯ = 3

oxfF k|To]s cg'j|mdsf] j|mdfut kbx¿sf] cg'kft ;dfg 5 . o:tf cg'j|mdnfO{ HofldtLo cg'j|md 
elgG5 . HofldtLo cg'j|md;Fu ;DjlGwt >]0fLx¿nfO{ HofldtLo >]0fL elgG5 . 

 h:t}, 2 + 4 + 8 + 16 + 32 + 64 + …

olb HofldtLo cg'j|mdsf] n cf}F kb (tn) / (n–1) cf}F kb tn-1 eP ;dfg cg'kft 
tn

tn–1
 x'G5 . 

t1 + t2 + t3 + ... + tn Pp6f HofldtLo >]0fL xf] . h;df t1, t2, …, tn HofldtLo cg'j|mddf x'g'k5{ . 

8.4.1 HofldtLo cg'j|mdsf] ;fwf/0f kb 

olb t1 + t2 + t3 + ... + tn-1, tn  Pp6f HofldtLo cg'j|md eP,

;dfg cg'kft (r) = t2
t1

 = 
tn

tn–1

 bf];|f] kb (t2) = ar  = ar2–1

 t];|f] kb (t3) = ar2  = ar3–1

 ⁝ ⁝ ⁝
      n cf}F kb (tn)  =  arn–1

⸫ HofldtLo cg'j|mdsf] ;fwf/0f kb (tn) =  arn–1  x'G5 .
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pbfx/0f 2

s'g} JolStn] a}ª\sdf ?= 200 /sd hDdf u/]afkt k|To]s jif{sf] cGTodf 10% Aofh;lxt k|fKt  
a}ª\sdf /sd hDdf ubf{ bz jif{kl5 slt x'g cfpnf <

;dfwfg

oxfF s'g} JolStn] a}ª\sdf ?= 200 /sd hDdf u/]afkt k|To]s jif{sf] cGTodf 10% Aofh;lxt 
x'g cfpg] /sdnfO{ cg'j|mddf /fVbf lgDglnlvt tl/sfn] /fVg ;lsG5 M

 [hDdf u/]sf] /sd = ?= 200]

200, 220, 242, …

oxfF ;dfg cg'kft (r) = 220 
200  = 242 

220 = 11 
10

pSt JolStn] bz jif{;Dd a}ª\sdf /sd hDdf ubf{ bz jif{kl5 x'g cfpg] /sd, 

 𝑡𝑡10 = 200 (11
10)

10−1
 

 
 = ?= 200(1.1)9

 = ?= 200 × 2.36 
 = ?= 471.59

pbfx/0f 3

tnsf cg'j|md cª\sul0ftLo jf HofldtLo s'gdf 5g\ < sf/0f;lxt n]Vg'xf];\ M 
 (a) 4, 7, 10, 13, ... (b) 3, 6, 12, 24, ...

;dfwfg 

(a) oxfF, 

klxnf] kb (t1) = 4 
bf];|f] kb (t2) = 7
t];|f] kb (t3) = 10 
⸫ t2 – t1 = 7 – 4 = 3 
km]/L, t3 – t2 = 10 – 7 = 3 

o; cg'j|mdsf j|mdfut kbx¿sf] cGt/ ;dfg /x]sf]n] of] cª\sul0ftLo cg'j|md xf] . 
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pbfx/0f 4

cª\sul0ftLo cg'j|md 2, 7, 12, … sf] s'g kb 62 x'G5 < 

;dfwfg

(a) oxfF, 

klxnf] kb (t1) = 2 
bf];|f] kb (t2) = 7

dfgf}F n cf}F kb (tn) = 62 

kb ;ª\Vof (n) = ?
;dfg cGt/ (d) = t2 – t1 = 7 – 2 = 5 

xfdLnfO{ yfxf 5, 

;fwf/0f kb (tn) = a + (n – 1)d

cyjf,  62 = 2 + (n – 1) × 5 
cyjf,  62 – 2 = (n – 1) × 5

cyjf,  60
5  = n – 1

cyjf,  12 = n – 1 
cyjf,  n = 12 + 1 = 13 

⸫ cª\sul0ftLo cg'j|md 2, 7, 12, … sf] 13 cf}F kb 62 x'G5 . 

(b) oxfF, 

klxnf] kb (t1) = 3
bf];|f] kb (t2) = 6
t];|f] kb (t3) = 12 

 ;dfg cg'kft (r) t2
t1  = 6

3  = 2

km]/L, t3
t2

 = 12
6  = 2

o; cg'j|mdsf j|mdfut kbx¿sf] cg'kft Pp6} /x]sf]n] of] HofldtLo cg'j|md xf] . 
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pbfx/0f 5

Pp6f HofldtLo cg'j|mdsf] bf];|f] kb 6 / kfFrf}F kb 162 eP pSt cg'j|mdsf] b;f}F kb kQf nufpg'xf];\ . 

;dfwfg

oxfF, 

bf];|f] kb (t2) = 6 
kfFrf}F kb (t5) = 162 
b;f}F kb (t10) = ? 

xfdLnfO{ yfxf 5, 

;fwf/0f kb (tn ) = a∙rn-1

⸫ t2= ar
or, 6 = ar …… (i) 
t5 = ar4 
or, 162 = ar4 …… (ii) 

;dLs/0f (ii) nfO{ (i) n] efu ubf{,

 ar4

ar  = 162
6

 

cyjf,   r3 = 27
 r =  3  27

⸫ r = 3
;dLs/0f (i) df r = 3 /fVbf, 

6 = 3a
⸫ a = 2 

ca,

b;f}F kb (t10) = ar9

  = 2∙(3)9

  = 2 × 19683
  = 39,366 
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cEof; 8.3

1. lbOPsf cg'j|md / >]0fLdWo] cª\sul0ftLo jf HofldtLo s'g x'g\ < sf/0f;lxt  
n]Vg'xf];\ M

 (a)  4, 2, 1, 1 2 , … (b)  4, 10, 16, …
 (c)  a, ab, ab2, … (d)  6 + 12 + 24 + …
 (c)  30 + 27 + 24 + …

2. olb Pp6f cª\sul0ftLo >]0fLsf] t];|f] kb / gjf}F kb j|mdzM 9 / 33 5g\ eg] pSt >]0fLsf] 
kfFrf}F kb kQf nufpg'xf];\ . 

3. cª\sul0ftLo cg'j|md 2, 6, 10, 14, 18, … sf] ;dfg cGt/ / b;f}F kb kQf nufpg'xf];\ . 

4. olb Pp6f cª\sul0ftLo >]0fLsf] rf}yf] kb 20 / ;ftf}F kb 35 eP b;f}F kb kQf 
nufpg'xf];\ . 

5. x – 1, x + 2 / 3x cª\sul0ftLo cg'j|mdsf klxnf tLgcf]6f kb x'g\ eg] x sf] dfg 
lgsfnL klxnf] kb / kfFrf}F kb kQf nufpg'xf];\ . 

6. s'g} cª\sul0ftLo >]0fLsf] kfFrf}F kb 17 / cf7f}F kb 26 eP s'g rflxF kb 44 xf]nf < 

7. HofldtLo cg'j|md 12, 6, 3, … sf] ;dfg cg'kft / b;f}F kb kQf nufpg'xf];\ . 

8. olb Pp6f HofldtLo >]0fLsf] bf];|f] / kfFrf}F kb j|mdzM 6 / 162 eP pSt >]0fLsf] gjf}F kb 
kQf nufpg'xf];\ . 

9. z + 6, z, / z – 3 HofldtLo cg'j|mdsf klxnf tLgcf]6f kb eP z sf] dfg kQf nufO{ 
o;sf] kfFrf}F kb kQf nufpg'xf];\ . 

pQ/

1. -s_ HofldtLo -v_ cª\sul0ftLo -u_ HofldtLo 

 -3_ HofldtLo -ª_ cª\sul0ftLo 

2. t5 = 17 3. d = 4,  t10= 38 4. t10 = 50

5. x = 5 2 ,  a = 3 2 ,  t5 = 27 2  6. n = 14 7. r = 1 2 , t10 = 3  128

8.  13, 122 9.  z = 6, t5 =  3 4
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9.0 k'g/jnf]sg (Review)
pko'St ;ª\Vofdf ;d"xdf a:g'xf];\ . k|To]s ;d"xn] tnsf lrq cjnf]sg ug'{xf];\ . ;d"xdf 
5nkmn u/L If]qkmn kQf nufpg'xf];\ / sIffdf k|:t't ug'{xf];\ M     
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9.1 (a + b)3,  (a3 + b3), (a − b)3 / (a3 − b3) :j¿ksf cleJo~hssf] 
v08Ls/0f (Factorization of the expression in the form of  
(a + b)3,  (a3 + b3), (a − b)3 and (a3 − b3)

 9.1.1  (a + b)3 sf] HofldtLo cjwf/0ff (Geometrical concept of (a + b)3)

lj|mofsnfk 1
ljBfyL{x¿ pko'St ;ª\Vofsf ;d"xdf ljeflht x'g'xf];\ . k|To]s ;d"xn] Ps Pscf]6f sf6\g ldNg] 
3gfsf/ ;fa'g jf cGo j:t' lng'xf];\ . klxnf] -7'nf]_ lrqdf b]vfP h:t} u/L nDafO, rf}8fO 
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/ prfOnfO{ a:b sf] cg'kftdf lrx\g nufpg'xf];\ . ca lrx\g nufPsf 7fpFaf6 sf6\g'xf];\ . 
sltcf]6f s:tf s:tf cfs[ltx¿ Kffpg'x'G5, ;d"xdf 5nkmn u/L lgisif{ sIffdf k|:t't ug'{xf];\ M

a
a

a

b
b b

a

a

a

b b
b

(a + b)

(a + b)

(a + b)

�

� �

�

� �

�

� � �

�

� �

�

� �

�

�

k|To]s 6'j|mfx¿sf] 5'6\6f5'\6\6} cfotg kQf nufpg'xf];\ . 3gsf] cfotg / ;a} 6'j|mfx¿sf] 
cfotgsf] of]ukmnsf] ;DaGw s:tf] /x\of] ;d"xdf 5nkmn u/L lgisif{ sIffdf k|:t't ug{'xf];\ .

 h:t}M ;d"x A sf] sfo{ lgDgfg';f/ /x\of] M

 3gsf] cfotg = ;a} 6'j|mfx¿sf] cfotgsf] of]ukmn x'G5 .

 To;}n] (a + b)3 = a3 + b3 + a2b + a2b + a2b + ab2 + ab2 + ab2

   = a3 + 3a2b + 3ab2 + b3

   = a3 + 3ab (a + b) + b3
(i) (a + b)3 = a3 + 3a2b + 3ab2 + b3

(ii) (a + b)3 = a3 + 3ab (a + b) + b3 (bf];|f] / t];|f] kbdf 3ab ;femf lnFbf)
(iii) (a + b)3 =  (a + b) × (a + b) × (a + b)

 9.1.2  (a – b)3  sf] HofldtLo cjwf/0ff (Geometrical concept of (a – b)3)

lj|mofsnfk 2

pko'St ;ª\Vofdf ljBfyL{sf] ;"dx lgdf{0f u/L ;d"xdf a:g'xf];\ . k|To]s ;d"xn] Pp6f ;fa'g jf 
3gfsf/ 7f]; j:t' lng'xf];\ . h;sf k|To]s lsgf/fsf] nDafO 'a'  lng'xf];\ . k|To]s lsgf/fdf 'b' 
PsfO nDafO 36fP/ /]vf tfGg'xf];\ .
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pSt 3gfsf/ j:t'nfO{ lrqdf b]vfOPsf] /]vfaf6 8 cf]6f 6'j|mfdf sf6\g'xf];\ . k|To]s 6'j|mfsf] 
cfotg 5'6\6f5'6\6} kQf nufpg'xf];\ . 3gsf] cfotg / ;a} 6'j|mfsf] cfotgsf] of]ukmnsf] 
;DaGw s:tf] /x\of] ;d"xdf 5nkmn u/L lgisif{ sIffdf 
k|:t't ug'{xf];\ . h:t} M ;d"x B sf] sfo{ lgDgfg';f/ /x\of] M

ca, k"/f 3gsf] cfotg = ;a} 6'j|mfsf] cfotgsf] of]ukmn

a3 = (a – b)3 + b3 + (a – b)2· b + (a – b)2 · b +  
(a – b)2b + (a – b)b2 + (a – b)b2 + (a – b)b2

 =  (a – b)3 + b3 + 3(a – b)2b + 3(a – b)b2 

 =  (a – b)3 + b3 + 3b(a2 – 2ab + b2) + 3ab2 – 3b3

  = (a – b)3 + b3 + 3a2b – 6ab2 + 3b3 + 3ab2 – 3b3

  = (a – b)3 + 3a2b – 3ab2 + b3

cyjf, (a – b)3 = a3 – 3a2b + 3ab2 – b3 

   = a3 – 3ab(a – b) – b3 (⸪ bf];|f] / t];|f] kbdf 3ab ;femf lnPsfn]_

-s_ (a – b)3 = a3 – 3ab2 + 3ab2 – b3

-v_ (a – b)3 = a3 – 3ab(a – b) – b3

-u_ (a – b)3  = (a – b) × (a – b) × (a – b)
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a

a

b b
b

a

a
b(a–b)

a–b
b

a

a–b

a–b

u'0fg v08Ls[t ¿k

lj:tfl/t ¿k}
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 9.1.3   (a3  +  b3) sf] ;/nLs[t ¿k

lj|mofsnfk 3

pko'St ;ª\Vofdf ;d"x lgdf{0f ug'{xf];\ . k|To]s ;d"xn] (a + b)3 / (a – b)3 sf] HofldtLo 
cjwf/0ffnfO{ k|of]u u/L (a3 + b3) ;/nLs[t ¿ksf ;DaGwdf 5nkmn u/L k|:t't ug'{xf];\ . 

oxfF, ;d"x C sf] k|:t'ltnfO{ lbOPsf] 5 M

xfdLnfO{{ yfxf 5,

  (a + b)3 = a3 + b3 + 3ab (a + b)
cyjf, (a + b)3 = 3ab (a + b) + a3 + b3

cyjf, (a + b) (a + b)2 – 3ab (a + b) = a3 + b3

cyjf, (a + b) {(a + b)2 – 3ab} = a3 + b3 [ ⸪ (a + b) b'j}df ;femf ePsfn]]
cyjf, (a + b) (a2 + 2ab + b2 – 3ab) = a3 + b3 [ ⸪ (a + b)2 sf] ;"q k|of]u ubf{]
cyjf, (a + b) (a2 – ab + b2) = a3 + b3

(i) a3 + b3 = (a + b)3 – 3ab (a + b)
(ii) a3 + b3 = (a + b) (a2 – ab + b2)

 9.1.4   (a3 – b3) sf] ;/nLs[t ¿k

xfdLnfO{ yfxf 5,

 (a – b)3 = a3– b3 – 3ab (a – b)

cyjf, (a – b)3+ 3ab (a – b) = a3 – b3

cyjf, (a – b) (a – b)2 + 3ab (a – b) = a3 – b3

cyjf, (a – b) {(a – b)2 + 3ab} = a3 – b3 [ (a – b) b'j}df ;femf lnFbf]

cyjf, (  – b) (a2 – 2ab + b2 + 3ab) = a3 – b3

cyjf, (a – b) (a2 + ab + b2) = a3 – b3

(i) a3 – b3 = (a – b)3 + 3ab (a – b)
(ii) a3 – b3 = (a – b) (a2 + ab + b2)
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pbfx/0f 1

;"q k|of]u u/]/ (x + 3) sf] 3g kQf nufpg'xf];\ M
;dfwfg 
oxfF,

(x + 3) sf] 3g 
= (x + 3)3

= (x)3 + 3 · x2 · 3 + 3 · x · 32 + 33   (a + b)3 = a3 + 3a2b + 3ab2 + b3

= x3 + 9x2 + 27x + 27

pbfx/0f 2
(x – 2) sf] 3g kQf nufpg'xf];\ M
;dfwfg 
 oxfF (x – 2) sf] 3g 
 = (x – 2)3

 = (x)3 – 3 · x2 · 2 + 3 · x · 22 – (2)3  (a – b)3 = a3 –3a2b + 3ab2 – b3

 = x3 – 6x2 + 12x – 8

pbfx/0f 3
v08Ls/0f ug{'xf];\ M
 -s_ (3x + 5y)3 -v_ (2x – 7y)3

;dfwfg 
oxfF,
 -s_ (3x + 5y)3 = (3x + 5y) (3x + 5y) (3x + 5y)
 -v_ (2x – 7y)3 = (2x – 7y) (2x – 7y) (2x – 7y)

pbfx/0f 4

v08Ls/0f ug{'xf];\ M

-s_ 8x3 + y3 -v_  
p3

q3 – 
q3

p3

;dfwfg 
oxfF,
  -s_  8x3 + y3 
 = (2x)3 + (y)3

= (2x + y) {(2x)2 – 2x · y + (y)2}  [⸪ a3 + b3 = (a + b) (a2 – ab + b2)]
= (2x + y) (4x2 – 2xy + y2)
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-v_ 
p3

q3 – q
3

p3  = 


p

q
3
– 


q

p
3
 

     = 



p

q – qp  
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2

2

1
p
q

q
p  [ a3 – b3 = (a – b) (a2 + ab + b2)] 

     = 



p

q – qp  
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p
q

q
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     = 



p
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1
p
q

q
p  

     = 
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q – qp  
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q
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p
q

q
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1. ;"q k|of]u u/]/ tnsf cleJo~hssf] 3g kQf nufpg'xf];\ M

-s_ (x + 1) -v_ (x – 3)
-u_ (x + 4) -3_ (2x – 1)
-ª_ (3y + 2b) -r_ 

x
2 –1

2. tn lbOPsf cleJo~hsnfO{ lj:tfl/t ¿kdf n]Vg'xf];\  M

-s_ (2x + 3y)3 -v_ (5a – 8b)3

3. tn lbOPsf cleJo~hsnfO{ (a + b)3 sf ¿kdf n]Vg'xf];\ M

-s_ 27a3 + 108a2b + 144ab2 + 64b3

-v_ 8x3 + 36x2y + 54xy2 + 27y3

4. tn lbOPsf cleJo~hsnfO{ (a – b)3 sf ¿kdf n]Vg'xf];\ M

-s_ 64m3 – 48m2n + 12 mn2 – n3

-v_ 125p3 – 150p2q + 60pq2 – 8q3

cEof; 9.1
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1. -s_ x3 + 3x2 + 3x + 1  -v_ x3 – 9x2 + 27x – 27  -u_  x3 + 12x2 + 48x + 64 

-3_ 8x3 – 12x2 + 6x – 1 -ª_ 27y3 + 54y2b + 36yb2 + 8b3

r_ 
1
8 x3 –

3
4 x2 +

3
2 x – 1 

2. -s_ 8x3 + 36x2y + 54xy2 + 27y3 -v_ 125a3 – 600a2b + 960ab2 – 512b3

3. -s_ (3a + 4b)3 -v_ (2x + 3y)3

4. -s_ (4m – n)3 -v_ (5p – 2q)3

5. -s_ x(2x + 3) (4x2 – 6x + 9) -v_ (x + 2y) (x2 – 2xy + 4y2) 

-u_ (1 + 5x) (1 – 5x + 25x2) -3_ 



2x +

1
x 



4x2 – 2 + 

1
x2

-ª_ (a + b + 1) (a2 + 2ab + b2 – a – b + 1) 

-r_ (x2 + y2) (x4 – x2y2 + y4) 

6. -s_ 2m (5m – 1) (25m2 + 5m + 1) 

-v_ y(x – 4y) (x2 + 4xy + 16y2) 

-u_

-3_

(4p2q – 5) (16p4q2 + 20 p2q + 25) 

–(a + 3b) (7a2 + 6ab + 3b2)

7. (x3 – 343) ft3

pQ/

5. tn lbOPsf cleJo~hssf] v08Ls/0f ug{'xf];\ M

-s_ 8x4 + 27x -v_ x3 + 8y3 -u_ 1 + 125x3

-3_ 8x3 + 
1
x3  -ª_ (a + b)3 + 1 -r_ x6 + y6

6. tn lbOPsf cleJo~hssf] v08Ls/0f ug{'xf];\ M

-s_ 250m4 – 2m  -v_ x3y – 64y4 -u_ 64p6q3 – 125

-3_ (a – b)3 – 8(a + b)3  
7. Pp6f x ft lsgf/f ePsf] Pp6f 3gfsf/ sf7sf] d'9faf6 7 ft nDafO ePsf] 3gfsf/ 6'j|mf 

sf6]/ lgsfn]kl5 pSt sf7sf] d'9fdf slt 3glkm6 sf7 afFsL /x\of] xf]nf (x > 7 ft) <
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9.2 a4 + a2b2 + b4  :j¿ksf cleJo~hssf] v08Ls/0f (Factorization of 
the expression in the form of a4 + a2b2 + b4)

lj|mofsnfk 1

aLhLo cleJo~hs a4 + a2b2 + b4 nfO{ s;/L v08Ls/0f ug{ ;lsG5, cWoog tyf 5nkmn 
ug'{xf];\ M

oxfF, a4 + a2b2 + b4 

 = (a2)2 + 2a2b2 – a2b2 + (b2)2

 = (a2 + b2)2 – (ab)2         [⸪ (a + b)2 = a2 + 2ab + b2]
  = (a2 + b2 + ab) (a2 + b2 – ab)      [⸪ a2 – b2 = (a + b) (a – b)]
  = (a2 + ab + b2) (a2 – ab + b2)

a4 + a2b2 + b4  = (a2 + ab + b2) (a2 – ab + b2) 

lj|mofsnfk 2

cleJo~hs a4 + a2b2 + b4 nfO{ lj|mofsnfk 1 df k|:t't ul/Psf] tl/sfeGbf leGg tl/sfn] 
v08Ls/0f ug{ ;lsG5 < cfkm\gf] ;d"xdf 5nkmn ug{'xf];\ . Ps ;d"xn] u/]sf] csf{] tl/sf 
lgDgfg';f/ /x\of] M

 a4 + a2b2 + b4 

= (a2)2 + (b2)2 + a2b2

= (a2 + b2)2 – 2a2b2 + a2b2  [ ⸪ a2 + b2 = (a + b)2 – 2ab]

= (a2 + b2)2 – a2b2

= (a2 + b2)2 – (ab)2

= (a2 + b2 + ab) (a2 + b2 – ab)  [ ⸪ a2 – b2 = (a + b) (a – b)]

= (a2 + ab + b2) (a2 – ab + b2)
dflysf] k|:t'ltdf 3ftfª\s 4 ePsf kbx¿nfO{ ;Fu} /fvL a2 + b2 sf] ;"q (a + b)2 – 2ab  
k|of]u ul/Psf] 5 .
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pbfx/0f 1

v08Ls/0f ug{'xf];\ M y4 + y2 + 1
;dfwfg 
 oxfF y4 + y2 + 1 

= (y2)2 + (1)2 + y2

= (y2 + 1)2 – 2y2 · 1 + y2    [ ⸪ a2 + b2 = (a + b)2 – 2ab]
= (y2 + 1)2 – (y)2

= (y2 + 1 + y) (y2 + 1 – y)  [ ⸪ a2 – b2 = (a + b) (a – b)]
= (y2 + y + 1) (y2 – y + 1)

pbfx/0f 2
y4 + 64 sf] v08Ls/0f ug'{xf];\ M
;dfwfg 
oxfF y4 + 64 

= (y2)2 + (8)2

= (y2 + 8)2 – 2 · y2 · 8
= (y2 + 8)2 – 16y2

 = (y2 + 8)2 – (4y)2

 = (y2 + 8 + 4y) (y2 + 8 – 4y)
 = (y2 + 4y + 8) (y2 – 4y + 8)

pbfx/0f 3

v08Ls/0f ug{'xf];\ M  49a4 – 154a2b2 + 9b4

;dfwfg 

oxfF 49a4 – 154a2b2 + 9b4 
= (7a2)2 + (3b2)2 – 154a2b2

= (7a2 + 3b2)2 – 2 · 7a2 · 3b2 – 154a2b2

= (7a2 + 3b2)2 – 42a2b2 – 154a2b2

= (7a2 + 3b2)2 – 196a2b2

= (7a2 + 3b2)2 – (14ab)2

= (7a2 + 3b2 + 14ab) (7a2 + 3b2 – 14ab)
= (7a2 + 14ab + 3b2) (7a2 –14ab + 3b2)
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pbfx/0f 4

v08Ls/0f ug{'xf];\ M p4 – 3p2 + 1

;dfwfg 

oxfF p4 – 3p2 + 1 
 = (p2)2 + (1)2 – 3p2

 = (p2 – 1)2 + 2 · p2 · 1 – 3p2         [⸪ a2 + b2 = (a – b)2 + 2ab]
 = (p2–1)2 – p2

 = (p2 – 1)2 – (p)2

 = (p2 – 1 + p) (p2 – 1 – p)

 = (p2 + p – 1) (p2 – p – 1)

pbfx/0f 5

v08Ls/0f ug{'xf];\ M  
x4

y4 + 
x2

y2  + 1

;dfwfg 

oxfF,

x4

y4 + x
2

y2 + 1  

=  



x2

y2
2

 + (1)2 + x
2

y2   

 =  



x2

y2 + 1
2

 – 2 · x
2

y2 · 1 + x
2

y2 

=  



x2

y2 + 1
2

 – x
2

y2   

=  



x2

y2 + 1
2

 – 



x

y
2

 

=  



x2

y2 + 1 + xy  



x2

y2 + 1 – xy  

=  



x2

y2 + xy + 1  



x2

y2 – xy + 1  
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pbfx/0f 6

x2 – 10x + 24 + 6y – 9y2 sf] v08Ls/0f ug'{xf];\ M

;dfwfg 

oxfF,

 x2 – 10x + 24 + 6y – 9y2  
 =  (x)2 – 2 · x · 5 + (5)2 – (5)2 + 24 + 6y – 9y2

 = (x – 5)2 – 25 + 24 + 6y – 9y2

 = (x – 5)2 – 1 + 6y − 9y2

 = (x – 5)2 – (1 – 6y + 9y2)
 = (x – 5)2– {(1)2 – 2 · 1 · 3y + (3y)2}
 = (x – 5)2 – (1 – 3y)2

 = (x – 5 + 1 – 3y) (x – 5 – 1 + 3y)
 = (x – 3y – 4) (x + 3y – 6)

1. v08Ls/0f ug{'xf];\ M

-s_ x4 + x2y2 + y4 -v_ 16x4 + 7x2 + 1

-u_ 16x4 + 36x2y2 + 81y4 -3_ 4m4 + 35m2n2 + 121n4

-ª_ 48a4 + 108a2b2 + 243b4 -r_ 32p4 + 72p2q2 + 162q4

2. v08Ls/0f ug{'xf];\ M

-s_ x4 + 4 -v_ 4x4 + 81y4

-u_ 64e4 + f4 -3_ m4 + 4n4

-ª_ 81x4 + 64y4 -r_ y4 + 324x4

3. lbOPsf cleJo~hsnfO{ v08Ls/0f ug'{xf];\ M

-s_ x4 – 5x2y2 + 4y4 -v_ x4 – 22x2y2 + 9y4

-u_ b4 – 3b2 + 1 -3_  25x4 – 34x2y2 + 9y4

-ª_ 49a4 – 154a2b2 + 9b4 -r_ 25a5b – 9a3b3 + 16ab5

cEof; 9.2
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4. lbOPsf cleJo~hsnfO{ v08Ls/0f ug'{xf];\ M

-s_ 
m4

n4  + 1 + 
n4

m4 -v_ y4 + 
1
y4 + 1 

-u_ 
a4

b4 – 
5a2

b2  + 4 -3_ 
p4

q4 + 1 + 
p2

q2 

-ª_ 
a4

b4 + 1 – 
7a2

b2  -r_ x4 + 
1
x4 – 7 

 
5. lbOPsf cleJo~hssf] v08Ls/0f ug'{xf];\ M

 -s_   p2 – 10p + 24 + 6q – 9q2 -v_ p4 – 8p2 – 33 – 14q – q2

-u_ a2 – 12a – 28 + 16b – b2 -3_ x4 + 9 – 7x2 + 2xy – y2

-ª_ 25x2 – 49y2 + 30x + 70y – 16 -r_ 49x2 + 16y2 – 64z2 + 56xy + 16z – 1
6. cleJo~hs x10 – 10x6 + 9x2  sf] v08Ls/0f u/L u'0fgv08 kQf nufpg'xf];\ .

7. lbOPsf ceAo~hsnfO{ v08Ls/0f ug'{xf];\ M

    -s_
  
   

  
   -v_     

   

 pQ/

1. -s_ -x2 + xy + y2) -x2 – xy + y2)  -v_ -4x2 + x + 1) -4x2 – x + 1)      

 -u_ -4x2 +6xy + 9y2) -4x2 – 6xy + 9y2) 

 -3_ -2m2 + 3mn + 11n2) -2m2 – 3mn + 11n2)     

 -ª_  3(4a2 +6ab + 9b2) -4a2 – 6ab + 9b2)   

 -r_ 2(4p2 +6pq + 9q2) -4p2 – 6pq + 9q2)

2. -s_ -x2 + 2x + 2) -x2 – 2x +2)  -v_ -2x2 + 6xy + 9y2) -2x2 – 6xy + 9y2)      

 -u_ -8e2 +4ef + f2) -8e2 – 4ef + f2)  -3_  -m2 + 2mn + 2n2) -m2 – 2mn + 2n2)      

 -ª_  -9x2 +12xy + 8y2) -9x2 – 12xy + 8y2)

 r_ -y2 +6xy + 18x2) -y2 – 6xy + 18x2)

3. -s_ -x2 + 3xy + 2y2) -x2 – 3xy + 2y2) 

 -v_ -x2 + 4xy – 3y2) -x2 – 4xy – 3y2)  -u_ -b2 + b – 1) -b2 – b – 1)

 -3_  -5x2 + 2xy – 3y2) -5x2 – 2xy – 3y2) 

   OR  (5x2 + 8xy + 3y2) -5x2 – 8xy + 3y2)
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 -ª_  -7a2 +14ab + 3b2) -7a2 – 14ab + 3b2)    

 -r_ ab (5a2 +7ab + 4b2) -5a2 – 7ab + 4b2)

4. -s_  
m
n  + 1 + 

n
m   

m
n  –1 + 

n
m   

m2

n2  – 1 + 
n2

m2  

 -v_  y + 1 + 
1
y   y – 1 + 

1
y    y2 – 1 + 

1
y2   -s_ 

















 2

2

2

2

2

2

2

2

1.1
m
n

n
m

m
n

n
m

  -v_ 
















 2

2
2

2 11.11
y

y
y

y  

 -u_ 
















 23.23

2

2

2

2

b
a

b
a

b
a

b
a

 -3_ 
















 1.1 2

2

2

2

q
p

q
p

q
p

q
p

 

 -ª_ 
















 13.13

2

2

2

2

b
a

b
a

b
a

b
a

 -r_ 





 






  2

2
2

2 13.13
x

x
x

x  

 
5. -s_  (p +3q – 6) (p – 3q – 4)  -v_ [(p2 + q + 3) -p2 – q – 11)]     

 -u_  (a + b – 14) (a – b +2) -3_ (x2 + x –y – 3) – (x2 – x + y – 3)    

 -ª_  -5x – 7y +8) - 5x + 7y – 2) 

 -r_ (7x + 4y + 8z – 1) (7x + 4y – 8z + 1)

6. x2(x2 + 3) (x2 + 1) (x2 – 3) (x + 1) (x – 1) 

7. 
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10.0 k'g/jnf]sg (Review)
sIffdf ;Fu}sf] ;fyL;Fu 5nkmn u/L tn lbOPsf aLhLo cleJo~hssf d=; tyf n=;= kQf 
nufpg'xf];\ / sIffdf k|:t't ug'{xf];\ m

2x2 − 8y2 / 2x4 + 16xy3

oxfF lbOPsf cleJo~hssf] d=;= tyf n=;= kQf nufpg ;'?df cleJo~hssf] v08Ls/0f 
ug{'k5{ . lbOPsf cleJo~hsnfO{ v08Ls/0f ubf{,

klxnf] cleJo~hs = 2x2 − 8y2 
    = 2(x2 − 4y2)
    = 2{x2 − (2y)2}
    = 2(x − 2y) (x + 2y)

  bf];|f] cleJo~hs = 2x (x3 + 8y3)   
   = 2x{(x)3 + (2y)3}
   = 2x(x + 2y) (x2 – 2xy + 4y2)

 ca d=;= = ;femf u'0fgv08 = 2 × (x + 2y) = 2(x + 2y)
     n=;= = ;femf u'0fgv08 × afFsL u'0fgv08 

           = 2 × (x + 2y) × (x − 2y) × x × (x2 – 2xy + 4y2)
           = 2x(x − 2y) (x3 + 8y3)

10.1 dxQd ;dfkjt{s (Highest Common Factor)

lj|mofsnfk 1

b'O{{kbLo aLhLo cleJo~hsx¿ x2 – 4 / x3 – 8 lnO{ tn  
;f]lwPsf k|Zgx¿df ;d"xdf 5nkmn u/L lgisif{ k|:t't ug{'xf];\ M

-s_ lbOPsf cleJo~hssf u'0fgv08 s] s] xf]nfg\ <

-v_ ltgLx¿df ;femf u'0fgv08 s] s] xf]nfg\ <

-u_ tL ;femf u'0fgv08nfO{{ s] elgG5 <

kf7 10

dxQd ;dfkjt{s / n3'Qd ;dfkjTo{  
(Highest Common Factor and  
Lowest Common Multiple)

u'0fgv08 ljlwdf j|mdzM 
lgDglnlvt ljlw ckgfpg' 
k5{ M
 ;femf lng] 
 ljhLo cleJo~hssf 
;"qsf] :j¿kdf lj:tf/ 
ug]{ 

 v08Ls/0f ug]{ 
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oxfF, klxnf] cleJo~hs x2 – 4 sf u'0fgv08 (x + 2) / (x – 2) x'g\ eg] 

 bf];|f] cleJo~hs x3 – 8 sf u'0fgv08 (x – 2) / (x2 + 2x + 4) x'g\ .
;femf u'0fgv08 eGgfn] b'j} cleJo~hsdf ePsf u'0fgv08 eGg] a'em\g'k5{ To;}n] oxfF ;femf 
u'0fgv08 (x – 2) 5 .

tL ;femf u'0fgv08nfO{{ g} lbOPsf] cleJo~hssf] dxQd ;dfkjt{s -d=;=_ elgG5 . 

oxfF, (x – 2) g} d=;= xf] .

lbOPsf cleJo~hssf] ;femf u'0fgv08sf] u'0fgkmnnfO{ ltgLx¿sf] d=;= (HCF) 
elgG5 .

pbfx/0f 1

d=;= kQf nufpg'xf];\ M (x2 – 9)  / x3 + 27 

;dfwfg 
oxfF,
klxnf] cleJo~hs = (x2 – 9)
   = (x + 3) (x – 3)
bf];|f] cleJo~hs = x3 + 27
   = (x)3 + (3)3

   = (x + 3) (x2 – 3x + 9)
⸫ d=;= = ;femf u'0fgv08  = (x + 3)

pbfx/0f 2  

tn lbOPsf cleJo~hssf] d=;= (HCF) kQf nufpg'xf];\ M

-s_ 8x3 + y3 / 16x4 + 4x2y2 + y4

-v_ p3 – q3  / p3 + q3

-u_ x3y + y4, x4 + x2y2 + y4, 2x3 – 2x2y + 2xy2

-3_ 16a4 – 4a2 – 4a – 1, 16a4 + 16a3 + 4a2 – 1, 16a4 + 4a2 + 1
;dfwfg 
oxfF,

-s_ klxnf] cleJo~hs = 8x3 + y3

  = (2x)3 + (y)3

  = (2x + y) (4x2 – 2xy + y2)
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 bf];|f] cleJo~hs = 16x4 + 4x2y2 + y4

  = (4x2)2 + (y2)2 + 4x2y2

  = (4x2 + y2)2 – 2 · 4x2 · y2 + 4x2y2  [⸪ a2 + b2 = (a + b)2 − 2ab]
  = (4x2 + y2)2 – 4x2y2

  = (4x2 + y2)2 – (2xy)2

  = (4x2 + y2 + 2xy) (4x2 + y2 – 2xy)  [⸪ a2 – b2 = (a + b) (a – b)]
  = (4x2 + 2xy + y2) (4x2 – 2xy + y2)

 ctM d=;== (4x2 – 2xy + y2)

-v_ klxnf] cleJo~hs  = p3 – q3

  = (p – q) (p2 + pq + q2)

 bf];|f] cleJo~hs   = p3 + q3

  = (p + q) (p2 – pq + q2)

 ctM d=;= = 1

gf]6 M lbOPsf] cleJo~hssf cGo ;femf u'0fgv08 gePsfn] d=;= = 1 x'G5 .

-u_ oxfF klxnf] cleJo~hs = x3y + y4

  = y(x3 + y3)
  = y(x + y) (x2 – xy + y2)

 bf];|f] cleJo~hs = x4 + x2y2 + y4

  = (x2)2 + (y2)2 + x2y2

  = (x2 + y2)2 – 2x2y2 + x2y2       [ a2 + b2 = (a + b)2 – 2ab]
  = (x2 + y2)2 – x2y2

  = (x2 + y2)2 – (xy)2

  = (x2 + y2 + xy) (x2 + y2 – xy)     [⸪ a2 – b2 = (a + b) (a – b)]

  = (x2 + xy + y2) (x2 – xy + y2)

 t];|f] cleJo~hs = 2x3 – 2x2y + 2xy2

  = 2x (x2 – xy + y2)
 ctM d=;= = (x2 – xy + y2)
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-3_ oxfF klxnf] cleJo~hs = 16a4 – 4a2 – 4a – 1
  = 16a4 – (4a2 + 4a + 1)
  = 16a4 – {(2a)2 + 2.2a.1 + (1)2}
  = (4a2)2 – (2a + 1)2

  = (4a2 + 2a + 1) (4a2 – 2a – 1)

 bf];|f] cleJo~hs = 16a4 + 16a3 + 4a2 – 1
  = (4a2)2 + 2 · 4a2 · 2a + (2a)2 – 1
  = (4a2 + 2a)2 – (1)2

  = (4a2 + 2a + 1) (4a2 + 2a – 1)

 t];|f] cleJo~hs = 16a4 + 4a2 + 1
  = (4a2)2 + (1)2 + 4a2

  = (4a2 + 1)2 – 2 · 4a2 ·1 + 4a2

  = (4a2 + 1)2– 4a2

  = (4a2 + 1)2 – (2a)2

  = (4a2 + 1 + 2a) (4a2 + 1 – 2a)
  = (4a2 + 2a + 1) (4a2 – 2a + 1)
ctM d=;= = 4a2 + 2a + 1

pbfx/0f 3

tn lbOPsf cleJo~hssf d=;= kQf nufpg'xf];\ M

-s_  5m3 – 20m, m3 – 3m2 – 10m, m3 – m2 – 2m + 8
-v_ (a – b)2 + 4ab, (a + b)3 – 3ab (a + b), a2 + (2a + b)b

;dfwfg 

oxfF,

-s_ klxnf] cleJo~hs = 5m3 – 20m

   = 5m (m2 – 4)

   = 5m {(m)2 – (2)2}

   = 5m (m + 2) (m – 2)



202 ul0ft, sIff (

 bf];|f] cleJo~hs = m3 – 3m2 – 10m

   = m(m2 – 3m – 10)

   = m{m2 – (5 – 2)m – 10}

   = m (m2 – 5m + 2m – 10)

   = m{m(m – 5) + 2(m – 5)}

   = m (m – 5) (m + 2)

 t];|f] cleJo~hs = m3 – m2 – 2m + 8

   = m3 + 8 – m2 – 2m

   = (m)3 + (2)3 – m(m + 2)

   = (m + 2) (m2 – 2m + 4) – m(m + 2)

   = (m + 2) (m2 – 2m + 4 – m)

   = (m + 2) (m2 – 3m + 4)

 ctM d=;= = (m + 2)

-v_ oxfF,

 klxnf] cleJo~hs  = (a – b)2 + 4ab
   = a2 – 2ab + b2 + 4ab
   = a2 + 2ab + b2

   = (a + b)2

   = (a + b) (a + b)
 bf];|f] cleJo~hs = (a + b)3 – 3ab (a + b)
   = (a + b) {(a + b)2 – 3ab}
   = (a + b) (a2 + 2ab + b2 – 3ab)
   = (a + b) (a2 – ab + b2)
 t];|f] cleJo~hs = a2 + (2a + b)b
   = a2 + 2ab + b2

   = (a + b)2

   = (a + b) (a + b)

 ctM d=; = (a + b)
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1. -s_ aLhLo cleJo~hsx¿sf] d=;= eGgfn] s] a'lemG5 <

-v_ s:tf] cj:yfdf aLhLo cleJo~hssf] d=;= 1 x'G5 <

-u_ cleJo~hsx¿ 4x3y / 3z3 sf] ;femf u'0fgv08sf] u'0fgkmn slt x'G5 < n]Vg'xf];\ .

2. tn lbOPsf cleJo~hssf] dxQd ;dfkjt{s -d=;=_ kQf nufpg'xf];\ M

-s_ (x + y)2  / (x + y) (x – y)  

-v_ (x – y) (x2 + xy + y2) / (x2 + xy + y2) (x2 – xy + y2)

-u_ (2x – 3y) (4x2 + 6xy + 9y2) / 4xy (2x – 3y) (2x + 3y)

-3_ 4a3b (a – b) (a + b – 1) / 16a2b2 (a + 2b) (a + b – 1)

3. tn lbOPsf aLhLo cleJo~hssf] d=;= kQf nufpg'xf];\ M

-s_ a2 – ab / a3b – a2b2 -v_ 3x2 + 9x / 7x + 21

-u_ a3 + 1 / a4 + a2 + 1 -3_ 8x3 + 27y3 / 16x4 + 36x2y2 + 81y4

-ª_ m3 + 1 + 2m2 + 2m / m3 – 1 

-r_ 8(6x4 – x3 – 2x2) / 12 (2x6 + 3x5 + x4)

-5_ a2 + 4ab + 4b2 – c2 / a2 – 4b2 + ac – 2bc 

-h_ x4 + 4y4 / 2x3y + 4xy3 + 4x2y2

-em_ x2 – 10x + 24 + 6y – 9y2 / x2 + 3xy – 6x 

-`_ (1 – x2) (1 – y2) + 4xy / 1 – 2x + y – x2y + x2

-6_ 8a3 + 1 / 16a4 – 4a2 + 4a – 1 

-7_ 2a3 – a2 + a – 2 / a3 – a2 + a – 1

4. tn lbOPsf aLhLo cleJo~hssf] d=;= kQf nufpg'xf];\ M

-s_ a3 + b3, a3 – a2b + ab2  / a4 + a2b2 + b4

-v_ x3 + 2x2 + 2x + 1, x3 – 1 / x4 + x2 + 1

-u_ x3 – 4x, 4x3 – 10x2 + 4x / 3x4 – 8x3 + 4x2

-3_ y2 + 2y – 8, y2 – 5y + 6 / y2 + 5y – 14

-ª_ x2 + 2x + 1, x2 + 5x + 6 / 2x2 – 5x + 2

-r_ x2 + 2x – 8, x2 – 2x – 24 / x2 + 5x + 4

cEof; 10.1
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-5_ x3 + 2x2 + 4x, x4 + 4x2 + 16 / x3 – 8

-h_ 8x3 + 27y3, 16x4 + 36x2y2 + 81y4 / 4x3 – 6x2y + 9xy2

-em_ 2x3 – 54, 24x4 + 18x2 + 162 / 2x2 + 6x + 18

-`_ 9x2 – 4y2 – 8yz – 4z2, 4z2 – 4y2 – 9x2 – 12xy / 9x2 + 12xz + 4z2 – 4y2

-6_ 2ax2 + 2ax – 12a, 3a2x2 – 7a2x – 6a2 / a3x2 + 4a3x – 21a3

-7_ x3 + 64y3, x4 + 16x2y2 + 256y4 / 4x3 – 16x2y + 64y2x

-8_ (a + b)3 – 3ab (a + b), a4 + a2b2 + b4 / a4 – a3b + ab3 – b4 

5. tLgcf]6f cfotfsf/ sf]7fx¿sf] If]qkmn j|mdzM (x + 3) (x + 6), (x2 + 8x + 15) /  
(x2 + 7x + 12)  ju{ PsfO 5g\ . pSt sf]7fx¿sf]] rf}8fO kQf nufpg'xf];\ .

2. -s_ x + y -v_ (x2 + xy + y2) 

 -u_ (2x – 3y) -3_ 4a2b(a + b – 1) 

3. -s_  a(a – b) -v_ (x + 3) 

 -u_  (a2 – a + 1) -3_ (4x2 – 6xy + 9y2) 

 -ª_ (m2 + m + 1) -r_ 4x2 (2x + 1)

 -5_ (a + 2b + c) -h_ (x2 + 2xy + 2y2) 

 -em_ (x + 3y – 6) -`_ (1 – x + y + xy)

 -6_ (4a2 – 2a + 1)  -7_ a – 1

4. -s_ (a2 – ab + b2) -v_ x2 + x + 1

 -u_ x (x – 2) -3_ (y – 2)

 -ª_  1 r_ (x + 4)

 -5_ (x2 + 2x + 4) -h_  (4x2 – 6xy + 9y2) 

 -em_ 2 -`_ (3x + 2y + 2z)

 -6_ a -7_ (x2 – 4xy + 16y2) 

 -8_ a2 – ab + b2

5. (x + 3) PsfO

pQ/
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10.2 n3'Qd ;dfkjTo{ (Lowest Common Multiple)

lj|mofsnfk 1

k|To]s ljBfyL{n] b'O{ b'O{cf]6f lahLo cleJo~hs h:t}M x3 – 125y3 / x4 – 15x2y2 + 25y4 

lng'xf];\ . tL cleJo~hsnfO{{ v08Ls/0f ug'{xf];\ . To;sf u'0fgv08 cjnf]sg ug'{xf];\ / tnsf 
k|Zgx¿df 5nkmn u/L ;d"xdf pQ/ vf]Hg'xf];\ M

-s_ lbOPsf cleJo~hssf ;femf u'0fgv08 s] s] 5g\, n]Vg'xf];\ .

-v_ lbOPsf cleJo~hssf ;femfafx]ssf u'0fgv08 s] s] 5g\, kQf nufpg'xf];\ .

-u_ ;femf u'0fgv08 / afFsL u'0fgv08 u'0fg ubf{ k|fKt x'g] glthfnfO{{ s] elgG5 <

-3_ b'O{cf]6f aLhLo cleJo~hssf] u'0fgkmn tyf tL cleJo~hssf] n=; / d=;=sf] u'0fgkmn 
kQf nufO{ cjnf]sg ug'{xf];\ / s] glthf cfof], k|:t't ug'{xf];\ .

oxfF klxnf] k|Zgdf ;femf u'0fgv08 kQf nufpg lbOPsf cleJo~hssf] v08Ls/0f ug{'k5{ . 
lbOPsf cleJo~hsnfO{ v08Ls/0f ubf{,

klxnf] cleJo~hs  = x3 – 125y3

  = (x)3 – (5y)3

  = (x – 5y) (x2 + 5xy + 25y2)

To;}u/L bf];|f] cleJo~hs  = x4 + 25x2y2 + 625y4

  = (x2)2 + (25y2)2 + 25x2y2

  = (x2 + 25y2)2 – 2∙x2∙25y2 + 25x2y2

  = (x2 + 25y2)2 – 25x2y2

  = (x2 + 25y2)2 – (5xy)2

  = (x2 + 25y2 + 5xy) (x2 + 25y2 – 5xy)

  = (x2 + 5xy + 25y2) (x2 – 5xy + 25y2)

o;/L lbOPsf b'O{cf]6f cleJo~hssf u'0fgv08 cjnf]sg ubf{,

;femf u'0fgv08 = x2 + 5xy + 25y2

bf];|f] k|Zgcg';f/ ;femfafx]ssf u'0fgv08 (x –5y) / (x2 – 5xy + 25y2) 5g\ .

t];|f] k|Zgcg';f/ ;femf u'0fgv08 / ;femfafx]ssf u'0fgv08sf] u'0fgkmn



206 ul0ft, sIff (

 = (x2 + 5xy + 25y2) × (x – 5y) × (x2 – 5xy + 25y2)
 = (x – 5y) (x2 + 5xy + 25y2) (x2 – 5xy + 25y2)
 = (x3 – 125y3) (x2 – 5xy + 25y2)

;femf u'0fgv08 / afFsL u'0fgv08nfO{ u'0fg ubf{ k|fKt x'g] glthfnfO{{ n=;= elgG5 .

lbOPsf cleJo~hsx¿sf] ;femf u'0fgv08 / afFsL u'0fgv08sf] u'0fgkmnnfO{ n3'Qd 
;dfkjTo{ (Lowest Common Multiple) elgG5 . o;nfO{ 5f]6s/Ldf n=;= (L.C.M.)  
n]lvG5 .

ca (x3 – 125y3) / (x4 + 25x2y2 + 625y4) sf] d=;== x2 + 5xy + 25y2

km]l/ (x3 – 125y3) / (x4 + 25x2y2 + 625y4) sf] n=;== (x3 – 125y3) (x2 – 5xy + 25y2)

(x3 – 125y3) / (x4 + 25x2y2 + 625y4) sf] d=;= / n=;= sf] u'0fgkmn 

 = (x3 – 125y3) (x2 – 5xy + 25y2) (x2 + 5xy + 25y2)
 = (x3 – 125y3) (x4 + 25x2y2 + 625y4)

(x3 – 125y3) / (x4 + 25x2y2 + 625y4) sf] u'0fgkmn = (x3 – 125y3) (x2 – 5xy + 25y2)

olb b'O{cf]6f cleJo~hsx¿ dfq eP,
d=;= × n=;= = klxnf] cleJo~hs × bf];|f] cleJo~hs
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lj|mofsnfk 2

k|To]s ljBfyL{n] tLgcf]6f lahLo cleJo~hsx¿ h:t} M (x – y)2 + 4xy, (x + y)3 – 3xy  
(x + y) / x2 + 2xy + y2 lng'xf];\ . pSt cleJo~hsx¿af6 n3'Qd ;dfkjTo{ kQf nufO{{ 
;d"xsf] lgisif{ sIffdf k|:t't ug'{xf];\ . h:t} M Ps ;d"xn] k|:t't u/]sf] sfo{ o; k|sf/ 5 M

 klxnf] cleJo~hs = (x – y)2 + 4xy
  = x2 – 2xy + y2 + 4xy
  = x2 + 2xy + y2

  = (x + y)2 = (x + y) (x + y)
 bf];|f] cleJo~hs = (x + y)3 – 3xy (x + y)
  = (x + y) {(x + y)2 – 3xy}
  = (x + y) (x2 + 2xy + y2 – 3xy)
  = (x + y) (x2 – xy + y2)
 t];|f] cleJo~hs = x2 + 2xy + y2

  = (x + y)2

  = (x + y) (x + y)
 ;femf u'0fgv08 = (x + y) (x + y) 
 afFsL u'0fgv08 = (x2 – xy + y2)
n=;= = ;femf u'0fgv08 × afFsL u'0fgv08 =  (x + y) (x + y) (x2 – xy + y2)

tLgcf]6f cleJo~hsdf n=; kQf nufpFbf s'g} b'O{cf]6f cleJo~hsdf dfq ;femf 
u'0fgv08 eP klg Tof] ;femf u'0fg08 x'G5 .

pbfx/0f 1

tn lbOPsf cleJo~hsaf6 n3'Qd ;dfkjTo{ -n=;=_ kQf nufpg'xf];\ M

-s_ a3 – y3 / a4 + a2y2 + y4

-v_ x2 – y2 – 2y – 1 / x2 – 1 + 2xy + y2

-u_ x4 – 8xy3 / 3x2 – 5xy – 2y2
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;dfwfg 

oxfF,

-s_ klxnf] cleJo~hs = a3 – y3

  = (a)3 – (y)3 = (a – y) (a2 + ay + y2)

 bf];|f] cleJo~hs = a4 + a2y2 + y4

  = (a2)2 + (y2)2 + a2y2

  = (a2 + y2)2 – 2a2y2 + a2y2

  = (a2 + y2)2 –a2y2

  = (a2 + y2)2 – (ay)2

  = (a2 + y2 + ay) (a2 + y2 – ay)
  = (a2 + ay + y2) (a2 – ay + y2)

 ;femf u'0fgv08 = (a2+ ay + y2) 
 afFsL u'0fgv08 = (a – y) (a2 – ay + y2)
 ctM n3'Qd ;dfkjTo{ -n=;=_ = ;femf u'0fgv08 × afFsL u'0fgv08

  = (a2 + ay + y2) × (a – y) × (a2 – ay + y2)
  = (a – y) (a2 + ay + y2) (a2 – ay + y2)

-v_ klxnf] cleJo~hs = x2 – y2 – 2y – 1
  = x2 – (y2 + 2y + 1)
  = (x)2 – (y + 1)2

  = (x + y + 1) (x – y – 1)

 bf];|f] cleJo~hs = x2 – 1 + 2xy + y2

  = (x2+ 2xy + y2) – 1
  = (x + y)2 – (1)2

  = (x + y + 1) (x + y – 1)

 ;femf u'0fgv08 = (x + y + 1) 
 afFsL u'0fgv08 = (x – y – 1) (x + y – 1)
⸫ n=;= = ;femf u'0fgv08 × afFsL u'0fgv08

  = (x + y + 1) × (x – y – 1) × (x + y – 1)  

  = (x + y + 1) (x – y – 1) (x + y – 1)
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-u_ klxnf] cleJo~hs = x4 – 8xy3

  = x(x3 – 8y3) = x{(x)3 – (2y)3}

  = x(x – 2y) (x2 + 2xy + 4y2)

 bf];|f] cleJo~hs = 3x2 – 5xy – 2y2

  = 3x2 – (6 – 1) xy – 2y2

  = 3x2 – 6xy + xy – 2y2

  = 3x (x – 2y) + y (x – 2y)

  = (x – 2y) (3x + y)

 ;femf u'0fgv08 = (x – 2y) 
 afFsL u'0fgv08 = x(x2 + 2xy + 4y2) (3x + y)
⸫ n=;=  = ;femf u'0fgv08 × afFsL u'0fgv08

  = (x – 2y) × x × (3x + y) × (x2 + 2xy + 4y2)

  = x(x – 2y) (3x + y) (x2 + 2xy + 4y2)

pbfx/0f 2

tn lbOPsf cleJo~hssf] n=;= kQf nufpg'xf];\ M

-s_ (x2 + xy + y2)3, x3 – y3 / x4 + x2y2 + y4

-v_ 8x3 + 125y3, 4x3 – 10x2y + 25xy2 / 16x4 + 100x2y2 + 625y4

-u_ 3y3 + 14y2 – 5y, y4 + 125y / y5 + 25y3 + 625y 

;dfwfg 

oxfF,

-s_ klxnf] cleJo~hs = (x2 + xy + y2)3

   = (x2 + xy + y2) (x2 + xy + y2) (x2 + xy + y2)

 bf];|f] cleJo~hs = x3 – y3

   = (x)3 – (y)3

   = (x – y) (x2 + xy + y2)
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 t];|f] cleJo~hs = x4 + x2y2 + y4

 = (x2)2 + (y2)2 + x2y2

 = (x2 + y2)2 – 2.x2y2 + x2y2

 = (x2 + y2)2 – x2y2

 = (x2 + y2)2 – (xy)2

 = (x2 + y2 + xy) (x2 + y2 – xy)

 = (x2 + xy + y2) (x2 – xy + y2)

klxn] ;femf u'0fgv08 = (x2 + xy + y2) 
 afFsL u'0fgv08 = (x2 + xy + y2) (x2 + xy + y2) (x – y) (x2 – xy + y2)
∴ n=;= = ;femf u'0fgv08 × afFsL u'0fgv08

  = (x2 + xy + y2) × (x – y) × (x2– xy + y2) × (x2 + xy + y2) × (x2 + xy + y2)

  = (x – y) (x2 + xy + y2)3 (x2 – xy + y2)

-v_ klxnf] cleJo~hs = 8x3 + 125y3

   = (2x)3 + (5y)3

   = (2x + 5y) (4x2 – 10xy + 25y2)

 bf];|f] cleJo~hs = 4x3 – 10x2y + 25xy2 = x(4x2 – 10xy + 25y2)

 t];|f] cleJo~hs = 16x4 + 100x2y2 + 625y4

   = (4x2)2 + (25y2)2 + 100x2y2

   = (4x2 + 25y2)2 – 2 · 4x2 · 25y2 + 100x2y2

   = (4x2 + 25y2)2 – 100 x2y2

   = (4x2 + 25y2)2 – (10xy)2

   = (4x2 + 25y2 + 10xy) (4x2 + 25y2 – 10xy)

   = (4x2 + 10xy + 25y2) (4x2 – 10xy + 25y2)

∴ n=;= = ;femf u'0fgv08 × afFsL u'0fgv08

  = (4x2 – 10xy + 25y2) × x × (2x + 5y) × (4x2 + 10xy + 25y2)

  = x(2x + 5y) (4x2– 10xy + 25y2) (4x2 + 10xy + 25y2)

-u_ klxnf] cleJo~hs  = 3y3 + 14y2 – 5y
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   = y(3y2 + 14y – 5)

   = y{3y2 + (15 – 1)y – 5}

   = y (3y2 + 15y – y – 5)

   = y{3y (y + 5) – 1(y + 5)}

   = y (y + 5) (3y – 1)

 bf];|f] cleJo~hs = y4 + 125y

   = y(y3 + 125)

   = y{(y)3 + (5)3}

   = y(y + 5) (y2 – 5y + 25)

 t];|f] cleJo~hs = y5 + 25y3 + 625y = y(y4 + 25y2 + 625)

   = y{(y2)2 + (25)2 + 25y2}

   = y{(y2 + 25)2 – 2 · y2 · 25 + 25y2}

   = y{(y2 + 25)2 – 25y2}

   = y{(y2 + 25)2 – (5y)2}

   = y{(y2 + 25 + 5y) (y2 + 25 – 5y)}

   = y(y2 + 5y + 25) (y2 – 5y + 25)

∴ n=;== ;femf u'0fgv08 × afFsL u'0fgv08

   = y × (y2 – 5y + 25) × (y + 5) × (3y – 1) (y2 + 5y + 25)

   = y (y + 5) (3y – 1) (y2 – 5y + 25) (y2 + 5y + 25)
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1. -s_ n=;=sf] kl/efiff n]Vg'xf];\ .

-v_ b'O{cf]6f cleJo~hs dfq lbPsf] cj:yfdf tL b'O{ cleJo~hs;Fu d=;= / n=;=sf] 
;DaGw s] x'G5, n]Vg'xf];\ .

2. tn lbOPsf cleJo~hssf] n3'Qd ;dfkjTo{ -n=;=_ kQf nufpg'xf];\ M

-s_ 2x(x + 2) (x – 2) / 4x2 (3x + 7) (x – 2)
-v_ 3x2y (x – y) (x2 + 3xy + 9y2) / 10x(x2 + y2) (x + y) (x – y)
-u_ (2x – y) (x2 + xy + y2) (x2 – xy + y2) / 25xy(2x – y)
-3_ 8x3y2 (a + b + 1) (a – b + 1) / 5x3y(a + b + 1) (a + b + 2)

3. b'O{cf]6f cleJo~hssf] d=;= / n=;= j|mdzM (a + b)2 / 3a2 (a + b) (2a + b) tyf bf];|f] 
cleJo~hs 3a(a + b)2 eP klxnf] cleJo~hs slt xf]nf, kQf nufpg'xf];\ .

4. b'O{cf]6f cleJo~hs j|mdzM (x + 5) / (x + 5) (x2 – 5x + 25) tyf d=;= (x + 5) eP 
n=;= kQf nufpg'xf];\ .

5. tn lbOPsf cleJo~hsaf6 n3'Qd ;dfkjTo{ -n=;=_ kQf nufpg'xf];\ M

-s_  x2 – x + 1 / x4 + x -v_  4x + 16 / 5x + 20
-u_  3x + 27 / 8x3 + 72x2 -3_  (x – y)3 / x3 – y3

-ª_  (a + b)3 / a3 + b3 -r_ x4 + 4 / 2x3 – 4x2 + 4x
-5_ a4 + a2 + 1 / a2 – a + 1 -h_  x4 + x2y2 + y4 / x3 – y3

-em_ 1 + 4p + 4p2– 16p4 / 1 + 2p – 8p3 – 16p4

-`_ x3 + x2 + x + 1 / x3 – x2 + x – 1
-6_ y4 + (2b2 – a2) y2 + b4  / y3 – ay2 + b2y
-7_ x4

 y4  + y4
 x4  + 1 / x3

 y3  + y3
 x3

6. tn lbOPsf cleJo~hsaf6 n3'Qd ;dfkjTo{ -n=;=_ kQf nufpg'xf];\ M

-s_ x3 + 1, x4 – x3 + x2 / x3 – 2 + x
-v_ a3 + 1, a4 + a2 + 1 / a2 + a + 1
-u_ x2 – 3x + 2, x2 – 5x + 6 / x2 – 8x + 12
-3_ 2x3 + 16, x2 + 4x + 4 / x2 + 3x + 2
-ª_ x6 – 1, x3 – 1 / x4 + x2 + 1
-r_ x6 – 16x4, x5+ 6x4+ 8x3 / x4 + 8x3 + 16x2

cEof; 10.2
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-5_ x4 + 8x2 + 144, x3 + x(x + 12) + 3x2 / x3 + 12x + 4x2

-h_ x4 – 8x2 + 196, x3 + x(x + 14) + 5x2 / 2x2 + 12x + 28
-em_ x4 + 10x2 + 169, x3 + 4x2 + 13x / x3 + x(x + 13) + 3x2

-`_ (y + 3)2 – 9y – 27, y3 – 2y2 – 15y / y5 – 13y3 + 36y.

7. tn lbOPsf cleJo~hssf] n=;= kQf nufpg'xf];\ M

-s_ m2 – 10m + 24 + 6n – 9n2, m2 + 6mn + 9n2 – 36 / m2 + 3mn – 6m
-v_ x4 – 8x2 – 33 – 14y – y2, x4 + 2x2y – 9 + y2 / x3 + xy + 3x
-u_ a4 + b2(2a2 – 1) + b4, a3 – b(a + 1) (a – b) – b3 / a3 – b (a – 1) (a – b) – b3
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pQ/
2. -s_ 4x2 (x – 2) (x + 2) (3x + 7) 

-v_  30x2y (x – y) (x + y) (x2 + y2) (x2 + 3xy + 9y2)
-u_ 25xy (2x – y) (x2 + xy + y2) (x2 – xy + y2 )
-3_  40x3y2 (a + b + 1) (a – b + 1) (a + b + 2)

3. a(2a + b) (a + b) 

4. (x + 5) (x2 – 5x + 25)

5. -s_ x(x + 1) (x2 – x + 1)  -v_ 20 (x + 4) -u_ 24x2 (x + 9) 

-3_ (x – y)3 (x2 + xy + y2)  ª_ (a + b)3 (a2 – ab + b2)
-r_ 2x (x2 – 2x + 2) (x2 + 2x + 2)
-5_ (a2 + a + 1) (a2 – a + 1) h_ (x – y) (x2 + xy + y2) (x2 – xy + y2)
-em_ (1 + 2p) (1 – 2p) (1 + 2p + 4p2) (1 + 2p – 4p2) 
-`_  (x + 1) (x – 1) (x2 + 1)
-6_ y (y2 + ay + b2) (y2 – ay + b2)  

-7_   



x

y + 
y
x  



x2

y2 + 1 + 
y2

x2  



x2

y2 – 1 + 
y2

x2  

 6. -s_ x2 (x + 1) (x2 – x + 1) 
 -v_ (a + 1) (a2 – a + 1) (a2 + a + 1)

-u_ (x – 1) (x – 2) (x – 3) (x – 6)  
 -3_ 2(x + 2)2 (x + 1) (x2 – 2x + 4)
-ª_ (x2 – 1) (x4 + x2 + 1)  
 -r_  x4 (x2 – 16) (x2 + 6x + 8)
-5_ x (x2 + 4x + 12) (x2 – 4x + 12) 
 -h_  2x (x2 + 6x + 14) (x2 – 6x + 14)
-em_ x(x2 + 4x + 13) (x2 – 4x + 13) 
 -`_  y(y2 – 9) (y2 – 4) (y – 5) (y – 6)

7. -s_ m(m + 3n – 6) (m – 3n – 4) (m + 3n + 6)
-v_ x(x2 + y + 3) (x2 – y – 11) (x2 + y – 3)  
-u_ (a – b) (a2 + b2 – b) (a2 + b2 + b)
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11.0 k'g/jnf]sg (Review)
xf]6ndf Ps 5fs ;fbf vfgf vfgsf nflu ?=200 rflxG5 . /f]lg;n] cfkm";Fu ePsf] /sddf  
?= 50 yKof] eg] p;n] Ps 5fs ;fbf vfgf vfg ;S5 . o; egfOnfO{ ul0ftLo efiffdf n]Vbf,
x + ?= 50 = ?= 200 x'G5 eg] lgDglnlvt k|Zgsf] ;d"xdf 5nkmn u/L pQ/ lbg'xf];\ M

-s_ dflysf] ul0ftLo jfSodf rn / crn /flzx¿ s'g s'g x'g\ <

-v_ /f]lg;;Fu ;'?df slt /x]5 <

-u_ dflysf] ul0ftLo jfSodf bfofF / afofF kIfnfO{ s'g lrx\gn] hf]8]sf] 5 <

-3_ dflysf] ul0ftLo jfSodf x sf] l8u|L slt 5 <

dflysf k|Zgsf] ;fd"lxs 5nkmn u/L lgDgfg';f/sf] lgisif{ kQf nufpg ;lsG5 M

klxnf] k|Zgdf, Pp6f rn /flz (x) xf] eg] b'O{ crn /flzx¿ ?= 50 / ?= 200 x'g\ .
bf];|f] k|Zgcg';f/ /f]lg;;Fu ;'?df ePsf] /sd (x) = ?= 200 – ?=50 = ?= 150 /x]5 .

t];f] k|Zgcg';f/ bfofF  / afofF kIfnfO{ a/fa/ (=) lrx\gn] hf]8]sf] 5 .

rf}yf] k|Zgdf, x sf] l8u|L 1 5 . dflysf] ul0ftLo jfSo /]vLo ;dLs/0f xf] . 

To;}n] ;dLs/0f x + ?= 50 = ?= 200 sf] xn ubf{ x = ?=150 x'G5 .

11.1  b'O{ rno'St o'ukt /]vLo ;dLs/0f 
 (Simultaneous linear equations with two variables)

lj|mofsnfk 1

b'O{cf]6f b'O{ rno'St ;dLs/0f lng'xf];\ M
 5x + 2y = 12,  3x + 4y = 10 
b'j} ;dLs/0fnfO{ n]vflrqdf k|:t't ug{'xf];\ 
/ b'j} /]vfx¿ s'g laGb'df sfl6Psf 5g\ < tL 
laGb''x¿sf] l6kf]6 ug'{xf];\ . of] ;femf laGb'' 
cGo ljlwaf6 klg kQf nufpg ;lsPnf < 
;d"xdf 5nkmn ug'{xf];\ .
o;/L s'g} b'O{ rno'St o'ukt /]vLo 
;dLs/0fsf] n]vflrqaf6 xn ug]{ ljifoj:t' 
xfdLn] cluNnf sIffdf cWoog ul/;s]sf 
5f}F . ca xfdL logLx¿sf] cGo ljlwaf6 s;/L xn ug{] eGg]af/] cWoog ug{] 5f}F .

kf7 11
/]vLo ;dLs/0f 

 (Linear Equation)

x'

y'

y

x
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k|yd l8u|Lsf] ;dLs/0fnfO{ /]vLo ;dLs/0f elgG5 . b'j} k|yd l8u|Lsf] ;dLs/0f ePsfn] 
u|fkmdf k|To]s ;dLs/0fn] ;/n /]vf lbG5g\ .
oxfF kQf nufpg'kg{] rnx¿ x / y sf dfgx¿ b'j} ;dLs/0fnfO{ dfGo x'G5 ;fy} x / y sf] 
dfg kQf nufpg' g} ;dLs/0fsf] xn xf] .
olb b'j} ;dLs/0fx¿sf rnnfO{ Pp6f lglZrt dfg dfq dfGo x'G5 eg] To:tf ;dLs/0fnfO{{ 
o'ukt /]vLo ;dLs/0f elgG5 .
o'ukt /]vLo ;dLs/0fdf b'O{cf]6f rn/flz ePsfn] tL ;dLs/0fnfO{{ b'O{{ rno'St o'ukt  
/]vLo ;dLs/0f klg elgG5 .

11.2 b'O{{ rno'St /]vLo ;dLs/0f xn ug{] ljlwx¿ (Methods of solving 
simultaneous linear equations with two variable)

lj|mofsnfk 2

ldng / cflzif\\\nfO{ 3 cf]6f an cfk;df afF8\g' 5, pgLx¿n] slt slt kfpnfg\, x]/f}F M
oxfF,  dfgf}FF ldngn] kfpg] ansf] ;ª\Vof = x 
 cflzif\\n] kfpg] ansf] ;ª\Vof  = y
ca tflnsfdf k|:t't ubf{, 

x 3 2 1 0
y 0 1 2 3

Dfflysf] tflnsfdf ldng / cflifn] kfpg] hDdf an ;a} cj:yfdf 3 5 . 
t;y{ x + y = 3 ………..(i) 
olb ldng;Fu ePsf] ansf] ;ª\VofnfO{ 4 n] u'0fg u/L 2 36fpFbf cflzif\;Fu ePsf] ansf]  
;ª\Vof;Fu a/fa/ x'G5 eg],

y = 4x − 2 ……….. (ii) 

o;nfO{ tflnsfdf lgDgfg';f/ k|:t't ug{ ;lsG5 M
x 1 2 0
y 2 6 –2
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X

Y

X'

Y'

6

5

4

3

2

1

–1

–2

–3

–4

–5

–6

0–6 –5 –4 –3 –2 –1 1 2 3 4 5 6

y = 4x – 2

x + y = 3

(1, 2)

ca dflysf b'O{ ;dLs/0f x + y = 3 / y = 4x – 2 nfO{ n]vflrqdf k|:t't ubf{ laGb'' (1, 2) 
df k|ltR5]bg ePsf 5g\ . pSt laGb'' (1, 2) g} ;dLs/0f (i) / (ii) sf] xn xf] . lsgls laGb'  
(1, 2) nfO{ b'j} ;dLs/0fdf k|lt:yfkg ubf{ dfGo x'G5 . 

11.2.1  k|lt:yfkg ljlw (Substitution method)

lj|mofsnfk 3

s'g} b'O{ rno'St o'ukt /]vLo ;dLs/0f lng'xf];\, h:t} M 

 5x + 2y = 240…….. (i)  
 3x + 4y = 200 ......... (ii) 
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k|lt:yfkg ljlwaf6 ;dfwfg u/L rn /flzx¿sf] dfg kQf nufpgsf nflu tn ;f]lwPsf k|Zg 
;d"xdf 5nkmn ug'{xf];\ / pQ/ lbg'xf];\ M

-s_ ;dLs/0f (i) af6 x sf] dfg y sf ¿kdf slt x'G5 <

-v_ ;dLs/0f (i) af6 y sf] dfg x sf ¿kdf slt x'G5, kQf nufpg'xf];\ .

-u_ ;dLs/0f (i) af6 k|fKt x sf] dfg ;dLs/0f (ii) sf] x sf] 7fpFdf /fvL y sf] dfg s;/L 
kQf nufpg ;lsG5 < dflysf k|Zgdf 5nkmn u/L lgDgfg';f/sf] lgisif{ kQf nufpg 
;lsG5 M

oxfF,

-s_ ;dLs/0f (i) af6 x sf] dfg y sf] dfg JoSt ubf{, 

5x + 2y = 240

cyjf,  5x = 240 – 2y

 x = 240 – 2y
5

x'G5 .

-v_ To;} u/L ;dLs/0f (i) af6 y sf] dfg x sf ¿kdf JoSt ubf{,

 2y = 240 – 5x

cyjf,  y = 240 – 2x
2

x'G5 .

-u_ k|Zg -u_ sf] nflu tnsf] pbfx/0f x]/f}F M 

ca x sf] dfgnfO{ ;dLs/0f (ii) df k|lt:yfkg ubf{,

3 240 – 2y
5  + 4y = 200

cyjf, 720 – 6y + 20y
5

 = 200

cyjf, 720 + 14y = 200 × 5  

cyjf, 14y = 1000 – 720  

cyjf, 14y = 280

cyjf, y = 280
14

 

 ⸫ y = 20

ca y sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{, 
y sf] dfg ;dLs/0f (i) jf (ii) h'gdf 
k|lt:yfkg ubf{ klg x'G5, k|lt:yfkg 
ubf{ cfpg] dfgdf km/s x'Fb}g .cyjf, 3x + 4 × 20 = 200
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11.2.2 x6fpg] ljlw (Elimination method)

lj|mofsnfk 4

ljkgfn] 4 cf]6f ;fgf / 3 cf]6f 7'nf sfkLsf] hDdf d"No ?= 100 ltl/g\, /ldnfn] p:t} 5 cf]6f  
;fgf / 2 cf]6f 7'nf sfkLsf] hDdf d"No ?= 90 ltl/g\ eg] ;d"xdf 5nkmn u/L tnsf k|Zgsf] 
pQ/ lbg'xf];\ M

-s_ dflysf] tYonfO{ ul0ftLo jfSodf n]Vg'xf];\ .
-v_ k|lt PsfO ;fgf / 7'nf sfkLsf] d"No x6fpg] ljlwåf/f s;/L kQf nufpg ;lsG5 <

cyjf, 3x = 200 – 80  
cyjf, 3x = 120

cyjf, x =  120
3

 
x = 40

gf]6 M x / y sf] dfgnfO{ ;dLs/0f (i) / (ii) df k|lt:yfkg ubf{ dfGo x'G5 .

o;/L xn ubf{ k|fKt ePsf] x = 40 / y = 20 nfO{ lbOPsf ;dLs/0fdf k|lt:yfkg u/L  
hfFr]/ x]bf{,
klxnf] ;dLs/0fdf x / y sf] dfg /fv]/ k/LIf0f ubf{,

 5x + 2y = 240
cyjf, 5 × 40 + 2 × 20 = 240
cyjf, 200 + 40 = 240
cyjf, 240 = 240
∴ afofF kIf = bfofF  kIf
bf];|f] ;dLs/0fdf x / y sf] dfg /fv]/ k/LIf0f ubf{,

3x + 4y = 200
cyjf, 3 × 40 + 4 × 20 = 200
cyjf, 120 + 80 = 200
cyjf, 200 = 200
∴ afofF kIf = bfofF kIf
t;y{ ;dfwfg ubf{ k|fKt x / y sf k|To]s dfg b'j} ;dLs/0fdf dfGo 5g\ .

b'O{ jf ;f]eGbf a9L o'ukt /]vLo ;dLs/0fdf Pp6f ;dLs/0faf6 Pp6f rnsf] 
dfg kQf nufP/ bf];|f] ;dLs/0fdf /fv]/ rnx¿sf] dfg kQf nufpg] tl/sfnfO{{ 
k|lt:yfkg ljlw elgG5 .
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-u_ lbOPsf] zflAbs ;d:ofnfO{ ;dLs/0fdf ¿kfGt/0f u/]kl5 b'j} ;dLs/0fsf s'g} Ps 
rn/fzLsf] u'0ffª\s Pp6} gePdf Pp6} agfpg ;lsG5 < s;/L .

-3_ s] o;nfO{ csf{] ljlw -k|lt:yfkg ljlw_ af6 klg ;dfwfg ug{ ;lsPnf <

-ª_ s] c¿ ljlwaf6 ;dfwfg ubf{ klg glthf Pp6} cfpF5 < dflysf k|Zgdf ;fd"lxs 
5nkmn u/L lgDgfg';f/sf] lgisif{ kQf nufpg ;lsG5 M

klxnf] k|Zgfg';f/,

dfgf}F ;fgf sfkLsf] ahf/ d"No k|ltuf]6f ?= x / 7'nf sfkLsf] ahf/ d"No k|ltuf]6f ?= y nfO{ 
;dLs/0fsf ¿kdf n]Vbf,

4x + 3y = 100 .... (i)
5x + 2y = 90 ....... (ii) x'G5 .

oxfF y nfO{ x6fP/ x sf] dfg lgsfNg ;dLs/0f (i) nfO{ 2 n] / ;dLs/0f (ii) nfO{ 3 n] u'0fg ubf{, 
[4x + 3y = 100] × 2 

⸪ b'j} ;dLs/0fsf s'g} rn/flzsf] 
u'0ffª\snfO{ lglZrt ;ª\Vofn] u'0fg 
u/L Pp6} u'0ffª\s agfO;s]kl5 pSt 
rn/flz Pp6} lrx\gdf eP 36fpg]  
/ km/s km/s lrx\gdf eP hf]8\g] 
ug'{k5{ . 

8x + 6y = 200 ......... (iii)
/ [5x + 2y = 90] × 3
15x + 6y = 270 ........... (iv)

;dLs/0f (iv) af6 ;dLs/0f (iii) 36fpFbf,  

 15x + 6y = 270
   8x +  6y = 200
   –  – –
  7x = 70

cyjf,    x = 70
7

⸫      x = 10

km]l/ x sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{,
 5x + 2y = 90
cyjf, 5 × 10 + 2y = 90  
cyjf, 2y = 90 – 50  
cyjf, 2y = 40

⸪ b'j} ;dLs/0fdf y sf] u'0ffª\s 
Pp6} ;ª\Vof 6 5 / ltgLx¿sf] lrx\g 
klg km/s 5, To;}n] y x6\5 / x dfq 
afFsL /xG5 . 
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pbfx/0f 1

tn lbOPsf hf]8f ;dLs/0fsf] x6fpg] ljlwåf/f xn u/L hfFRg'xf];\ M
11x + 17y – 67 = 0 / 17x + 11y – 73 = 0

;dfwfg 

oxfF lbOPsf ;dLs/0f
11x + 17y – 67 = 0 ........... (i)
17x + 11y – 73 = 0 .......... (ii)

;dLs/0f (i) nfO{ 11 n] ;dLs/0f (ii) nfO{ 17 n] u'0fg u/L ;dLs/0f (i) af6 (ii) 36fpFbf,
 121x +  187y –  737 = 0
 289x +  187y – 1241 = 0
    –   –          +
         – 168x  +  504 = 0

 cyjf,  – 168x = – 504
 cyjf, x = – 504

– 168
 = 3

∴ x = 3
km]l/ x sf] dfg ;dLs/0f (i) df k|lt:yfkg ubf{,

 11x + 17y – 67 = 0
 cyjf,  11 × 3 + 17y – 67 = 0

 y = 40
2

  

∴ y = 20
ctM ;fgf sfkLsf] d"No k|ltuf]6f ?= 10 k5{ eg] 7'nf sfkLsf] k|ltuf]6f d"No ?= 20 k5{ .

o;nfO{ csf{] ljlw -k|lt:yfkg ljlw_ af6 klg ;dfwfg ug{ ;lsG5 .

h'g ljlwaf6 ;dfwfg u/] klg x / y sf] dfg Pp6} cfpF5 .

x6fpg] ljlwaf6 ;dLs/0fx¿ xn ubf{, x x6fpg] xf] eg] b'j} ;dLs/0fdf x sf] u'0ffª\s 
Pp6} agfpg] / y x6fpg] xf] eg] b'j} ;dLs/0fdf y sf] u'0ffª\s Pp6} agfpg'k5{ .

h'g rn x6fpg] xf] To;sf] u'0ffª\s Pp6} agfPkl5 ltgLx¿sf] lrx\g klg km/s 
agfpg'k5{ .

b'O{ jf b'O{eGbf a9L o'ukt /]vLo ;dLs/0fdf Pp6f rnnfO{ x6fP/ csf{] rnsf] dfg 
kQf nufpg] tl/sfnfO{ x6fpg] ljlw (Elimination method) elgG5 .



222 ul0ft, sIff (

cyjf,  33 + 17y = 67
cyjf, 17y = 67 – 33
cyjf, y = 34

17
 

∴ y = 2 
ca x = 3 / y = 2 /fvL hfFr]/ x]bf{

;dLs/0f (i) af6,
   11x + 17y – 67 = 0
cyjf, 11 × 3 + 17 × 2 – 67 = 0
cyjf, 33 + 34 – 67 = 0
cyjf, 67 – 67 = 0
cyjf,  0 = 0
∴ afofF kIf = bfofF  kIf

k'gM ;dLs/0f (ii) af6,
  17x + 11y – 73 = 0
cyjf,  17 × 3 + 11 × 2 – 73 = 0
cyjf,   51 + 22 – 73 = 0
cyjf,  73 – 73 = 0
 0 = 0
∴ afofF kIf = bfofF  kIf

x / y sf dfg b'j} ;dLs/0fnfO{ dfGo x'G5, To;}n] x / y sf] dfg l7s 5 .

cEof; 11.1
1. tn lbOPsf hf]8f o'ukt /]vLo ;dLs/0fnfO{ k|lt:yfkg ljlwåf/f xn ug{'xf];\ M

-s_ 3x + 5y = 31 / 2x – y = 12
-v_ 5x + 6y = 27 / 3x + 4y = 17
-u_ 3x – 2y = 11 / x + 3y = 11
-3_ 3x – 2y = 8 / x + 2y = 8
-ª_ 4x – 3y + 1 = 0 / 3x + 2y – 12 = 0
-r_ 5x – y + 1 = 0 / 2x – 5y + 51 = 0
-5_ 9x – 8y = 12 / 2x + 3y = 17
-h_ y = 5x – 23 / 3x – 2y = 4
-em_ 2x – y = 7 / x + y = 5
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-`_ 3x + 2y = 15 / 5x – 3y – 25 = 0
2. tn lbOPsf hf]8f o'ukt /]vLo ;dLs/0fnfO{ x6fpg] ljlwåf/f xn u/L hfFRg'xf];\ M

-s_ x + y = 16 -v_ 3x – 2y = 4
 x – y = – 4  5x – y = 23
-u_ 5x – 2y = 2 -3_ 2x + 5y + 7 = 0
 2x + 3y = 16  2x – 2y = 14
-ª_ 9x – 8y = 12 -r_ 3x + 4y = 17
 2x + 3y = 17  5x + 6y = 27
-5_ 7x + 8y = – 1 -h_ 4x – 16 = 3y
 10x + 15y = – 5  5y = 12 – 3x
-em_ 3x – 3y + 6 = 0 -`_ 3x = 4y + 18
 4y – 2 – 2x = 0  5x = 7y + 31

3. tn lbOPsf hf]8f o'ukt /]vLo ;dLs/0fnfO{ xn ug{'xf];\ M

 -s_   3x + 4y = 2 -v_ 2x + 5y = 120
   5x + 3y + 4 = 0  8x – 9y + 100 = 0

-u_   
6x

 
5  + 

7y
 

5  = 1 -3_ 
x

 
2  + 

y
 

3  = 6

    
7x

 
3  + 

8y
 

3  = 2  
3x

 
8  + 1 = 

2y
 

3

1. -s_ x = 7, y = 2 -v_ x = 3, 2, y = 2 -u_ x = 5, y = 2
 -3_ x = 4, y = 2 -ª_ x = 2, y = 3 -r_ x = 2, y = 11
 -5_ x = 4, y = 3 -h_ x = 6, y = 7 -em_ x = 4, y = 1
 -`_ x = 5, y = 0
2. -s_ x = 6, y = 10 -v_ x = 6, y = 7 -u_ x = 2, y = 4
 -3_ x = 4, y = – 3 -ª_ x = 4, y = 3 -r_ x = 3, y = 2
 -5_ x = 1, y = –1 -h_ x = 4, y = 0 -em_ x = – 3, y = – 1
 -`_ x = 2, y = –3
3. -s_ x = – 2, y = 2 -v_ x = 10, y = 20 -u_ x = 2, y = –1
 -3_ x = 8, y = 6

pQ/
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11.2.3 o'ukt /]vLo ;dLs/0f;DaGwL zflAbs ;d:of (Word problems 
related to simultaneous equation)

lj|mofsnfk 1

Ps hgf lzIfs / Ps hgf ljBfyL{sf] clxn]sf] pd]/sf] of]ukmn 36 jif{ 5 . lzIfssf] clxn]sf] 
pd]/ ljBfyL{sf] pd]/sf] tLg u'0ff 5 eg] pgLx¿sf] xfnsf] pd]/ slt slt 5 < ;d"xdf 5nkmn 
u/L ;dfwfg;lxtsf] lgisif{ sIffdf k|:t't ug{'xf];\ . 

 Pp6f ;d"xn] k|:t't u/]sf] lgisif{ o;k|sf/ 5 M

x x x
+ 36 jif{

 ljBfyL{sf] pd]/ 

lzIfssf] pd]/

x

 4x = 36

 x = 36
4

 x = 9
To;}n] ljBfyL{sf] pd]/ (x) = 9 jif{
 lzIfssf] pd]/ (3x) = 3 × 9 = 27 jif{
ctM lzIfssf] xfnsf] pd]/ = 27 jif{
 ljBfyL{sf] xfnsf] pd]/ = 9 jif{
bf];|f] ;d"xn] k|:t't u/]sf] lgisif{ -csf{] tl/sf_

 dfgf}F lzIfssf] clxn]sf] pd]/ = x jif{
 ljBfyL{sf] clxn]sf] pd]/ = y jif{
klxnf] ;t{cg';f/,

 x + y = 36
 x = 36 – y ......... (i)
bf];|f] ;t{cg';f/,

 x = 3y .......... (ii)
 ;dLs/0f (i) / (ii) af6
 36 – y = 3y

cyjf, 36 = 4y
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cyjf, y = 36
4

 ⸫  y = 9 
y sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{,
 x = 3 × 9 = 27
ctM lzIfssf] clxn]sf] pd]/ = 27 jif{
ljBfyL{sf] clxn]sf] pd]/ = 9 jif{

t];|f] ;d"xn] k|:t't u/]sf] lgisif{

dfgf}F ljBfyL{sf] xfnsf] pd]/ = x jif{
 lzIfssf] xfnsf] pd]/  = 3x jif{
k|Zgcg';f/, 
 x + 3x = 36
cyjf, 4x = 36

cyjf, x = 36
4

 x = 9
ctM ljBfyL{sf] clxn]sf] pd]/ = 9 jif{
lzIfssf] clxn]sf] pd]/ = 3 × 9 jif{ = 27 jif{

pbfx/0f 1

Pp6f rt'e'{hdf s'g} b'O{ ;Dd'v sf]0fsf] of]u 150º / ltgLx¿sf] km/s 48º 5 eg] sf]0fsf] dfg kQf 
nufpg'xf];\ M

;dfwfg

 oxfF dfgf}F ;Dd'v sf]0f x / y 5g\ . -lrqsf] k|of]uaf6_ 

 klxnf] ;t{cg';f/,  x + y = 150°

   x = 150° – y .......... (i)

bf];|f] ;t{cg';f/,
 x – y = 48° ... (ii)           [⸪ x > y ePsf] cj:yfdf]

;dLs/0f (i) af6 x sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{,

 150º – y – y = 48°

cyjf, 150º – 2y = 48°

D

CB

A y°

x°
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cyjf, 150° – 48° = 2y

cyjf,  102° = 2y

 y = 102°
2  = 51°

y sf] dfg ;dLs/0f (i) df /fVbf,
 x = 150° – 51° = 99°

ctM pSt sf]0fx¿ 99°  / 51° x'g\ .

 j}slNks tl/sf

b'O{cf]6f sf]0fsf] km/s 48° 5 eGg'sf] cy{ Pp6f sf]0f csf]{ sf]0f eGbf 48° a9L 5 . 

cyjf, x + 48 + x = 150
cyjf,  2x = 150 – 48
cyjf,  x = 51°

To;}n] Pp6f sf]0f = x = 51°
csf]{ sf]0f = x + 48 = 51 + 48 = 99°

D

CB

A x°

(x + 48)°

pbfx/0f 2

dlgif / ;Ldfn] sIff 9 sf] ;'?df pq} / p:t} sfkL a/fa/ ;ª\Vofdf lsg]sf lyP . sIff 9 k"/f ubf{ 
dlgif / ;Ldfn] j|mdzM 25 / 31 cf]6f sfkL l;WofpFbf dlgif;Fu afFsL ePsf sfkLsf] ;ª\Vof ;Ldf;Fu 
afFsL ePsf sfkL ;ª\Vofsf] b'O{ u'0ff x'G5 eg] ;'?df ltgLx¿;Fu slt sltcf]6f sfkL /x]5g\, kQf 
nufpg'xf];\ M

;dfwfg 

oxfF, 

 dfgf}F dlgif;Fu ;'?df ePsf sfkL ;ª\Vof = x
 ;Ldf;Fu ;'?df ePsf sfkL ;ª\Vof = y
klxnf] ;t{cg';f/,

 x = y .............. (i)
bf];|f] ;t{cg';f/,

x – 25 = 2(y – 31)
cyjf, x – 25 = 2y – 62
cyjf, x = 2y – 62 + 25

 x  = 2y – 37 ......... (ii)
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;dLs/0f (i) af6 x sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{, 
y = 2y – 37

cyjf, 37 = 2y – y

cyjf,  y = 37
y sf] dfg ;dLs/0f (i) df /fVbf,
x = 37
ctM ;Ldf;Fu ;'?df ePsf sfkL ;ª\Vof = 37
 dlgif;Fu ;'?df ePsf sfkL ;ª\Vof = 37

gd'gf lrq0f ljlwaf6 ;dfwfg ubf{,

x + 25 = 31
cyjf,  x = 31 – 25

cyjf,  x = 6

ctM ;Ldf;Fu ;'?df ePsf sfkL ;ª\Vof x + 31 = 6 + 31 =  37 cf]6f

 dlgif;Fu ;'?df ePsf sfkL ;ª\Vof = 37 cf]6f

 j}slNks tl/sf

dfgf}F ;Ldf / dlgif;Fu ;'?df ePsf] sfkL ;ª\Vof = x

;Ldfn] 25 cf]6f / dlgifn] 31 cf]6f sfkL vr{ u/]kl5sf] cj:yf,  

x – 25 25

x – 31 31
x

ca 2(x – 31) = x – 25
 cyjf, 2x – 62 = x – 25 
 cyjf, 2x – x = 62 – 25 
 cyjf, x = 37 
ctM ;Ldf / dlgif;Fu ;'?df ePsf sfkLsf] ;ª\Vof =  37 cf]6f

x 31

x x 25
;Ldf

dlgif
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pbfx/0f 3

clxn] cfdfsf] pd]/ 5f]/fsf] pd]/sf] 3 u'0ff 5 . 12 jif{kl5 cfdfsf] pd]/ 5f]/fsf] pd]/sf] b'O{ 
u'0ffeGbf 1 n] sd x'G5 eg] pgLx¿sf] clxn]sf] pd]/ kQf nufpg'xf];\ M

;dfwfg 

oxfF dfgf}F cfdfsf] clxn]sf] pd]/ = x jif{
 5f]/fsf] clxn]sf] pd]/ = y jif{ 
klxnf] ;t{cg';f/,

  x = 3y .......... (i)
bf];|f] ;t{cg';f/,

x + 12 = 2(y + 12) – 1

cyjf, x + 12 = 2y + 24 – 1
cyjf, x = 2y + 23 – 12
cyjf, x = 2y + 11 ..... (ii)

;dLs/0f (i) af6 x sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{,
 3y = 2y + 11
cyjf, 3y – 2y = 11
   ⸫ y = 11

km]l/ y sf] dfg ;dLs/0f (i) df /fVbf,
 x = 3y = 3 × 11 = 33

ctM cfdfsf] clxn]sf] pd]/ (x) = 33 jif{
 5f]/fsf] clxn]sf] pd]/ (y) = 11 jif{

 j}slNks tl/sf

5f]/fsf] pd]/ = x jif{
cfdfsf] pd]/ = 3x jif{

bf];|f] ;t{cg';f/
{(x + 12) × 2}– 1 = 3x + 12

cyjf, 2x + 23 = 3x + 12
 ⸫ x  = 11 
5f]/fsf] pd]/ = 11 jif{
cfdfsf] pd]/ = 33 jif{
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pbfx/0f 4
Pp6f leGgsf] c+znfO{ 4 n] u'0fg u/L x/af6 2 36fpFbf glthf 2 x'G5 . olb ;f] leGgsf] c+zdf 15 
hf]8L x/sf] bf]Aa/af6 2 36fOof] eg] glthf 97  x'G5, eg] ;f] leGg kQf nufpg'xf];\ M

;dfwfg 

oxfF dfgf}F cfjZos leGg 
x
y  5, hxfF x leGgsf] c+z xf] eg] y x/ xf] .

klxnf] ;t{cg';f/,

    
x × 4  y – 2   = 2

 cyjf, 4x = 2(y – 2)

 cyjf, x =  2(y – 2)
 4
 

 cyjf, x =  y – 2
 2
  ............... (i)

 j}slNks tl/sf

x x x

 5f]/fsf] pd]/ 

 cfdfsf] pd]/ 

clxn]

x

x x x

 5f]/fsf] pd]/ 

12 jif{ kl5

x 12 jif{

12 jif{ 1

cfdfsf] pd]/

k|Zgdf 12 jif{kl5 cfdfsf] pd]/ 5f]/fsf] pd]/sf] b'O{ u'0ffeGbf 1 n] sd x'G5 eg]sfn] 
cfdfsf] pd]/df 1 yKbf b'O{ u'0ff x'G5 .

 ca 2 (x + 12) = 3x + 12 + 1 
 cyjf, 2x + 24 = 3x + 13
 cyjf, x = 11
ctM 5f]/fsf] clxn]sf] pd]/ = x = 11 jif{
 cfdfsf] clxn]sf] pd]/ = 3x = 3 × 11 = 33 jif{
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bf];|f] ;t{cg';f/,
    

x + 15 2y – 2   = 9 7  

 cyjf,  7(x + 15) = 9(2y – 2)
 cyjf,  7x + 105 = 18y – 18
 cyjf,  7x = 18y – 18 – 105
 cyjf,  7x = 18y – 123
   x = 18y – 123

 
7

  .................. (ii)

;dLs/0f (i) af6 x sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{,

 
y – 2

 
2  = 

18y – 123
 

7  

cyjf,  7y – 14 = 36y – 246
cyjf,  246 – 14 = 36y – 7y
cyjf,  232 = 29y
cyjf,  y = 232

 
29

 = 8

y sf] dfg ;dLs/0f (i) df /fVbf,

 x =  y – 2
 2
 = 8 – 2

 2
 = 6

 2
  = 3

ctM cfjZos leGg = = x y   = 3 8

pbfx/0f 5

b'O{ cª\sn] ag]sf] Pp6f ;ª\Vofdf Pssf] :yfgdf /x]sf] cª\s bzsf] :yfgdf /x]sf] cª\ssf] 3 u'0ff  
5 . pSt ;ª\Vofsf] cª\ssf] :yfg abNbf aGg] ;ª\Vof / ;'?sf] ;ª\Vofsf] of]ukmn 88 5 eg] ;'?sf] 
;ª\Vof slt x'G5, kQf nufpg'xf];\ M

;dfwfg

oxfF,

dfgf}F b'O{ cª\sn] ag]sf] ;ª\Vof = 10x + y 5 hxfF x / y j|mdzM bzsf] :yfg / Pssf] :yfgdf 
/x]sf cª\s x'g\ . 

klxnf] ;t{cg';f/,

 3x = y
cyjf, y = 3x ....... (i)
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bf];|f] ;t{cg';f/,

 (10x + y) + (10y + x) = 88
cyjf, 10x + y + 10y + x = 88
cyjf, 11x + 11y = 88
cyjf, 11(x + y) = 88
cyjf, x + y = 8 ......... (ii)

;dLs/0f (i) af6 x sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{, 
cyjf,  x + 3x = 8
cyjf,  4x = 8

cyjf,  x = 84 = 2
x sf] dfg ;dLs/0f (i) df /fVbf
 y = 3x = 3 × 2 = 6
ctM ;'?sf] ;ª\Vof = 10x + y = 10 × 2 + 6 = 26 x'G5 .

 j}slNks tl/sf

;'?sf] ;ª\Vof / cª\ssf] :yfg abNbf aGg] ;ª\Vofsf] of]ukmn 88 x'G5 .

tL ;ª\Vofx¿, 17 / 71, 26 / 62, 35 / 53 tyf 44 / 44 x'g ;S5g\ .

klxnf] ;t{cg';f/,

Pssf] :yfgdf /x]sf] cª\s bzsf] :yfgdf /x]sf] cª\ssf] 3 u'0ff x'G5 eGbf 26 Ps dfq l7s 
ljsNk x'G5 .

To;}n] cfjZos ;ª\Vof = 26 x'G5 .

pbfx/0f 6

6 kg :ofp / 5 kg cfFksf] hDdf d"No ?= 560 k5{ . To;} u/L 9 kg :ofp / 7 kg cfFksf] hDdf d"No  
?= 820 k5{ . 1 kg :ofp / 1 kg cfFksf] 5'6\6f5'6\6} d"No slt k5{, kQf nufpg'xf];\ M

;dfwfg

oxfF,

1 kg :ofpsf] d"No ?= x  / 1 kg cfFksf] d"No ?= y dfgf}F,
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klxnf] ;t{cg';f/,
6x + 5y = 560 ........... (i)

bf];|f] ;t{cg';f/,
9x + 7y = 820 ......... (ii)

;dLs/0f (i) nfO{ 3 n] / ;dLs/0f (ii) nfO{ 2 n] u'0fg u/L (i) af6 (ii) 36fpFbf, 
18x + 15y = 1680
18x + 14y = 1640
 –  – –
  y = 40

 km]l/ y sf] dfg ;dLs/0f (i) df /fVbf,
  6x + 5y = 560
 cyjf, 6x + 5 × 40 = 560
 cyjf, 6x = 560 – 200

 cyjf, x = 
360
6  = 60

To;}n] 1 kg :ofpsf] d"No ?= 60 / 1 kg cfFksf] d"No ?= 40 k5{ .

pbfx/0f 7

Pp6f ljBfnosf] lgaGw k|ltof]lutfdf s]xL ;ª\Vofdf ljh]tfx¿ 3f]lift ul/g] lgod agfOPsf] 5 . 
To; k|ltof]lutfdf 63 hgfsf] ;xeflutf /x]sf] 5 . pSt k|ltof]lutfdf k|To]s ljh]tfn] ?= 100 kfpF5g\ 
eg] ;xefuL k|To]sn] ?= 25 k|fKt u5{g\ . ljt/0f ul/Psf] s'n /sd ?= 3000 xf] eg] hDdf ljh]tf / 
;xefuL dfq x'g]sf] ;ª\Vof kQf nufpg'xf];\ M

;dfwfg 

oxfF, 

hDdf ljh]tfsf] ;ª\Vof x / ;xefuL dfq x'g]sf] ;ª\Vof y dfgf}F

 klxnf] ;t{cg';f/,

 x + y = 63

 x = 63 – y .......... (i)

bf];|f] ;t{cg';f/,
 100x + 25y = 3000 ... (iii)
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;dLs/0f (i) af6 x sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{,
 100 (63 – y) + 25y = 3000
 cyjf, 6300 – 100y + 25y = 3000

 cyjf, 6300 – 3000 = 75y

 cyjf, 3300 = 75y

 y = 
3300
75  = 44

y sf] dfg ;dLs/0f (i) df /fVbf,
 x = 63 – 44 = 19
ctM hDdf ljh]tfsf] ;ª\Vof 19 / ;xefuL dfq x'g]sf] ;ª\Vof 44 x'G5 .

 j}slNks tl/sf

63 – x x
63

 ×25 ×100 = ?= 3,000

25(63 – x) + 100x = 3,000

cyjf, 1575 – 25x + 100x = 3,000

cyjf, 75x = 3,000 – 1,575

cyjf, 75x = 1,425

cyjf, x = 19

ctM hDdf ljh]tfsf] ;ª\Vof = x =  19

 ;xefuL dfq x'g]sf] ;ª\Vof = 63 – x =  63 – 19 = 44
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1. -s_ b'O{ wgfTds ;ª\Vof x / y sf] of]ukmnsf] 3 u'0ffeGbf 1 n] a9LnfO{ s;/L  
n]lvG5 <

-v_  /fd / ;Ltfsf] xfnsf] pd]/ x jif{ / y jif{ eP 10 jif{kl5 ltgLx¿sf] pd]/ slt 
slt xf]nf, n]Vg'xf];\ .

-u_  b'O{ bfh'efOsf] clxn]sf] pd]/ 15 jif{ / 11 jif{ 5 . 'm' jif{ klxn] ltgLx¿sf] pd]/ 
slt slt lyof], n]Vg'xf];\ . 

-3_  y / x j|mdzM Ps :yfg / bz :yfgdf ePsf b'O{ cª\ssf ;ª\VofnfO{ s]n]  
hgfOG5 < ;fy} pSt ;ª\Vofsf] ljk/Lt ;ª\Vof klg n]Vg'xf];\ .

2. b'O{cf]6f wgfTds ;ª\Vofsf] of]ukmn 128 / ltgLx¿sf] km/s 16 5 eg] tL ;ª\Vof kQf 
nufpg'xf];\ .

3. Pp6f ;ª\Vof csf{] ;ª\Vofsf] 5 u'0ff 5 . ltgLx¿sf] of]ukmn 72 5 eg] tL ;ª\Vof kQf 
nufpg'xf];\ .

4. Pp6f lqe'hdf ePsf b'O{cf]6f Go"gsf]0fx¿sf] of]ukmn 105º / km/s 15º 5 eg] tL 
sf]0fsf] dfg kQf nufpg'xf];\ .

5. ljzfn / ;'ldtfn] Pp6} d"No kg{] a/fa/ ;ª\Vofdf rsn]6 lsg]sf lyP . Psl5g kl5 
ljzfn / ;'ldtfn] j|mdzM 5 / 12 cf]6f rsn]6 vfO;s]kl5 ljzfn;Fu afFsL ePsf 
rsn]6sf] ;ª\Vof ;'ldtf;Fu afFsL /x]sf ;ª\Vofsf] 2 u'0ffeGbf 2 n] sd x'G5 . ;'?df 
pgLx¿;Fu slt slt rsn]6 lyP, kQf nufpg'xf];\ .

6. kfFr jif{cl3 a'afsf] pd]/ 5f]/fsf] pd]/sf] 5 u'0ff lyof] . clxn] a'af / 5f]/fsf] pd]/  
hf]8\bf 46 jif{ 5 eg] a'af / 5f]/fsf] clxn]sf] pd]/ kQf nufpg'xf];\ .

7. 15 jif{cl3 a'afsf] pd]/ p;sf] 5f]/Lsf] pd]/sf] rf/ u'0ff lyof] . olb 5 jif{kl5 a'afsf] 
pd]/ 5f]/Lsf] pd]/sf] 2 u'0ff x'g] 5 eg] ltgLx¿sf] xfnsf] pd]/ kQf nufpg'xf];\ .

8. Ps jif{kl5 cfdfsf] pd]/ p;sf] 5f]/fsf] pd]/sf] rf/ u'0ff x'g] 5 . b'O{ jif{ cl3 cfdfsf]
pd]/ 5f]/fsf] 4 jif{kl5 x'g] pd]/sf] tLg u'0ff lyof] eg] ltgLx¿sf] xfnsf] pd]/ slt 
slt x'G5, kQf nufpg'xf];\ .

9. tLg jif{cl3 /d]z / lgd]zsf] pd]/sf] cg'kft 4:3 lyof] . tLg jif{kl5 ltgLx¿sf]  
pd]/sf] cg'kft 11:9 x'g] 5 eg] ltgLx¿sf] xfnsf] pd]/ kQf nufpg'xf];\ .

cEof; 11.2
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10. 10 jif{cl3 a'afsf] pd]/ / 5f]/fsf] pd]/sf] cg'kft 11:3 lyof] . 5 jif{kl5 a'afsf] pd]/ 
5f]/fsf] pd]/sf] 2 u'0ffeGbf 10 jif{ a9L x'g] 5 . 5f]/fsf] pd]/ slt jif{df clxn]sf] a'afsf] 
pd]/ a/fa/ x'g] 5, kQf nufpg'xf];\ .

11. Pp6f leGgsf] c+z / x/sf] of]ukmn x/sf] 2 u'0ffeGbf 3 n] sd 5 . olb c+z / x/af6 
1 36fpFbf c+z x/sf] cfwf x'G5 eg] ;f] leGg kQf nufpg'xf];\ .

12. b'O{ cª\ssf] s'g} ;ª\Vof To;sf cª\ssf] of]ukmnsf] tLg u'0ff 5 . olb ;f] ;ª\Vofdf 45 
hf]8\of] eg] cª\ssf] :yfg ablnG5 eg] ;'?sf] ;ª\Vof kQf nufpg'xf];\ .

13. b'O{ cª\ssf] Pp6f ;ª\Vof 5 . olb cª\ssf] :yfg abNbf aGg] ;ª\Vof pSt ;ª\Vofdf 
hf]8\bf of]ukmn 121 x'G5 / ;f]xL ;ª\Vof 36fpFbf 27 afFsL x'G5 eg] pSt ;ª\Vof kQf 
nufpg'xf];\ .

14. 10 / 100 sf lardf kg{] Pp6f ;ª\Vofdf cª\ssf] of]ukmn 9 5 . olb ;f] ;ª\VofnfO{ 
7 n] u'0ff ul/of] eg] cª\ssf] :yfg abNbf aGg] ;ª\Vofsf] rf/ u'0ff x'G5 . pSt  
;ª\Vofsf cª\s k|ltztdf t'ngf ug{'xf];\ .

15. 5 kg Kofh / 7 kg lrgLsf] hDdf d"No ?= 810 k5{ . olb 5 kg Kofhsf]] d"No a/fa/  
2 kg lrglsf] d"No 5 eg] 1 kg Kofh / 1 kg lrgLsf] d"No kQf nufpg'xf];\ .

16. Pp6f ufpFkflnsfn] ;/sf/L hUufaf6 ljBfnosf] nflu cfotfsf/ hUuf 5'6\ofPsf] 5 . 
;f] hUufsf] nDafO / rf}8fOsf] cg'kft 11:4 5 . pSt hUufsf] rf/}lt/ tf/n] Ps kmGsf] 
nufpFbf Ps ld6/sf] ?= 100 sf b/n] ufpFkflnsfsf] hDdf ?= 75,000 vr{ x'G5 . ;f] 
hUufsf] nDafO / rf}8fO kQf nufpg'xf];\ . 

17. s'g} ljBfnosf] v]nd}bfgsf] rf}8fO nDafOsf] Ps ltxfO 5 . olb pSt cfotfsf/ v]n 
d}bfgsf] kl/ldlt 32 ld6/ eP ;f] v]nd}bfgsf] nDafO / rf}8fO kQf nufpg'xf];\ .

18. ;d[l4n] ?= 2,000 sf] ?= 50 / ?= 100 sf gofF gf]6 ;6xL ug{ g]kfn /fi6« a}ª\sdf uOg\ . 
a}ª\sn] hDdf 25 cf]6f gf]6 lbof] eg] ?= 50 / ?= 100 sf slt sltcf]6f gf]6 lnP/ cfOg\, 
kQf nufpg'xf];\ .
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cfkm\gf] 3/af6 glhssf] k;ndf uO{ s'g} b'O{{cf]6f b}lgs pkef]Uo ;fdfgsf] cfwf bh{g jf  
Ps bh{g jf Ps sf6'{g -aS;_ k'/} lsGbf d"No slt k5{ ;f]Wg'xf];\ . pSt d"Nosf cfwf/df o'ukt 
/]vLo ;dLs/0f agfO{ tL ;fdfgsf] PsfO d"No kQf nufpg'xf];\ . ;fy} w]/} ;fdfg lsGbfsf] 
PsfO d"No / Pp6f dfq ;fdfg cyjf, 1 kg ;fdfg lsg]sf] cj:yfdf d"Nodf s] slt km/s 
kfpg'x'G5 < o; cfwf/df k|ltj]bg tof/ kfg{'xf];\ .

1.  (a) 3(x + y) + 1 (b)  (x + 10) jif{ / (y + 10) jif{ 

 (c)  (15 – m) jif{ / (11 – m) jif{ (d) 10x + y, 10y + x
2. 72, 56 3.  12, 60 4.  60, 45 

5. 21, 21 6. 35 jif{, 11 jif{ 7.  55 jif{, 25 jif{

8.  47 jif{, 11 jif{ 9. 19 jif{, 15 jif{ 10.  40 jif{ 

11.  47   12.  27 13.   74 

14.  100 % 7'nf] jf 50% ;fgf] 

15.  Kofh ?= 36 k|lt kg lrgL ?= 90 k|lt kg

16. 275 m, 100 m    

17. 12 m, 4 m  

18.   ?= 50 sf 10 / ?= 100 sf 15 cf]6f 

kl/of]hgf sfo{

pQ/
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12.0  k'g/jnf]sg (Review)
k[YjL / ;"o{larsf] b'/L sl/a 1,49,60,00,00,000 km 5 . To;} u/L k|sfzsf] ult 30,00,00,000 
ld6/÷;]s]G8 5 . oL tYosf cfwf/df tn ;f]lwPsf k|Zgdf 5nkmn ug{'xf];\ / lgisif{nfO{ 
sIffdf k|:t't ug'{xf];\ M

-s_ k[YjL / ;"o{larsf] b'/LnfO{{ 5f]6f] ¿kdf s;/L n]lvG5 <

-v_ k|sfzsf] ultnfO{ 5f]6f] ¿kdf s;/L JoSt ul/G5 <

-u_ 5f]6f] ¿kdf n]Vbf ;ª\Vofsf] s'g 9fFrfdf n]lvG5 < 

12.1  3ftfª\s (Indices)
lj|mofsnfk 1

pko'St ;ª\Vofdf ;d"x lgdf{0f 
ug'{xf];\ . k|To]s ;d"xn] Pp6f 
juf{sf/ sf8{af]8{ / 3gfsf/ j:t' 
lng'xf];\ / tn ;f]lwPsf k|Zgdf 
;d"xdf 5nkmn u/L lgisif{ 
k|:t't ug{'xf];\ M

-s_ juf{sf/ sf8{af]8{sf] If]qkmn slt x'G5 <

-v_ 3gfsf/ j:t'sf] cfotg slt x'G5 < s;/L lgsflnG5 <

-u_ -s_ / -v_ df k|fKt If]qkmn / cfotgdf cfwf/ / 3ftfª\s 5'6\ofpg'xf];\ . 

juf{sf/ sf8{af]8{sf] If]qkmn = a × a = a2 x'G5 . oxfF a nfO{ cfwf/ (base) / 2 nfO{{ 3ftfª\s 
(Index) elgG5 . To;} u/L 3gfsf/ j:t'sf] cfotg = d × d × d = d3  x'G5 . hxfF d cfwf/ 
(base) xf] eg] 3 3ftfª\s (Index) xf] .

Pp6} ;ª\Vof jf rnnfO{{ ;f]xL ;ª\Vof jf rnn] b'O{ jf ;f]eGbf a9L k6s u'0fg ubf{ 
pSt u'0fgnfO{{ 5f]6s/Ldf 3ftfª\ssf] k|of]u ul/G5 . To;} u/L a nfO{ n k6s;Dd 
u'0fg u/]df,

a × a × a × ... (n k6s) = an x'G5 .

a

a

aa d

dd

kf7 12 3ftfª\s (Indices)
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12.2   3ftfª\ssf lgod (Laws of indices)
-s_ 3ftfª\ssf] u'0fg lgod (Multiplication Law of indices)

 am × an = am + n hxfF m / n 
-v_ 3ftfª\ssf] efu lgod (Division law of Indices)

 am
an = am–n  hxfF m > n 

 am ÷ an = 
1

an–m hxfF n > m 

 -u_ 3ftfª\ssf] klg 3ftfª\s lgod (Power law of indices)

 (am)n = am×n, (ab)m = ambm, 



a
b

m
 = a

m

bm 

 -3_ C0ffTds 3ftfª\ssf] lgod (Law of Negative Indices)

a–m = 
1
am  cyjf am = 

1
a–m 

 -ª_ z"Go 3ftfª\ssf] lgod (Law of zero index)

 a° = 1  b° = 1, x° = 1, (abx)° = 1hxfF a ≠ o, b ≠ o, x ≠ o 
-r_ 3ftfª\ssf] d"n lgod (Root law of indices)

n am = n
m

a  

 
12.3  3ftfª\s;DaGwL ;d:ofsf] ;/nLs/0f (Simplification of problems 

related to indices)

lj|mofsnfk 2
tn ;f]lwPsf k|Zgdf 5nkmn u/L lgisif{ k|:t't ug{'xf];\M

-s_ 104 / 
1 

10 × 10 × 10 × 10  df s] km/s 5 <

-v_ s] (6)3 / (6)–3 sf] dfg Pp6} x'G5 <

-u_ s]  643   / 64  n] Pp6} dfg lbG5 <
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pbfx/0f 1

dfg lgsfNg'xf];\ M

-s_ (16)
3

2 -v_ 



27

64

–2
3  -u_ 3 64 

 
;dfwfg 

 oxfF,

-s_ (16)
3

2 = (42) 
3

2 = 4 
2 × 

3

2 = 43 = 64 

-v_ 



27

64

–2
3 = 



33

43

–2

3
 = 

33 × 
–2
3

43 × 
–2
3

 = 
3–2

4–2 = 
42

32 = 
16
9  

-u_ 
3

64 = 
3

82 = 3 8 = 3 23 = 2
3

3 = 2 

 pbfx/0f 2

;/n ug'{xf];\ M

-s_ 



27

8

1
3 × 












243

32

1
5 ÷ 



2

3
–2

 

-v_ (8x3 y9) 
1

3 ÷ (16x4y12) 
1

4 

-u_ (x + y)–3 × (x + y) 
2

3 

 

klxnf] k|Zgcg';f/ 104 df cfwf/ 10 / 4 3ftfª\s xf] . 
1  104  = 10–4 df cfwf/ 10  / – 4 3ftfª\s 

xf] .

bf];|f] k|Zgcg';f/ (6)3 = 216 / 6–3 = 1  63 = 1 
216  x'G5, To;}n] Pp6} dfg x'Fb}g .

t];|f] k|Zgcg';f/ 643  = (43)
1
3 = 4 / 64  = (82)

1
2 = 8 x'G5 .

To;}n] logLx¿sf] dfg a/fa/ x'Fb}g .

am ≠ 0 sf] nflu  am ≠ 1  am To;} u/L am  / (a)–m n] lbg] glthf km/s x'G5 . amn  
/ anm   n] lbg] glthfdf klg km/s x'G5 .
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;dfwfg 

oxfF,

-s_ 



27

8

1

3
 × 
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32

1
5 ÷ 



2

3
–2

 

 = 


3

2

3 × 
1

3
 × 










3

2
5 × 

1
5 ÷ 



3

2
2

  = 
3
2 × 






3

2 × 


2

3
2

= 
3
2 × 

3
2 × 



3

2
– 2

 

 =  


3

2
1 + 1 – 2

=  


3

2
0

 = 1 

-v_ (8x3y9) 
1

3 ÷ (16x4y12) 
1

4 

 = {23 x3 y9}
1

3 ÷ (24 x4 y12) 
1

4 = 2 
3 × 

1

3 x
3 × 

1

3 ÷ 2
4 × 

1

4 × x 
4 × 

1

4 × y 
12 × 

1

4 

 = 2xy3 ÷ 2xy3 = 
2xy3

2xy3 = 21–1 x1–1 y3–3 = 20 x0 y0 = 1 × 1 × 1 = 1 

-u_ (x + y)–3 × (x + y) 
2

3 

 = (x + y)
– 

3

2 × (x + y)
2

3 = (x + y)
– 

3

2
+2

3 = (x + y) 
–9 + 4

6  = (x + y)
–5

6  = 
1

(x + y)
5
6

 

 pbfx/0f 3

;/n ug'{xf];\ M

-s_ 



xa

xb
a + b

 × 



xb

xc
b + c

 × 



xc

xa
c + a

 

-v_ 



xl

xm

l2 + lm + n2

 × 



xm

xn
m2 + mn + n2

 × 



xn

xl
n2 + nl + l2

 

 

a
b

n b
a

–n

=

[ ⸪ ao = 1]

am =
m
na⸪ n
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;dfwfg 

oxfF,

-s_ 



xa

xb

a + b
 × 



xb

xc

b + c
 × 



xc

xa

c + a

= (xa – b)a+b × (xb–c)b+c × (xc–a)c+a  




 x

m

xn  = xm–n

= xa2 – b2 × xb2 – c2 × xc2 – a2  [ (a – b) (a + b) = a2 – b2]

= xa2 – b2 + b2 – c2 + c2 – a2  [ xm × xn = xm+n] 

= x0 = 1 

-v_ 



xl

xm

l2 + lm + m2

 × 



xm

xn

m2 + mn + n2

 × 



xn

xl

n2 + nl + l2

= (xl – m)l2 + lm + m2 × (xm–n) m2 + mn + n2 × (xn–l) n2 + nl + l2

[ xm ÷ xn = xm–n] 

= x(l – m)(l2 + lm + m2) × x(m– n)(m2 + mn + n2) × x(n– l)(n2 + nl + l2)

[ (xm)n = xmn] 

= x (l3 – m3) × x (m3 – n3) × x (n3 – l3) [a3 – b3 = (a – b) (a2 + ab + b2)] 

= xl3 – m3 + m3 – n3 + n3 – l3 [ xm × xn × xp = xm+n+p] 

= x0 = 1 

pbfx/0f 4

k|dfl0ft ug'{xf];\ M

-s_ 
bc xb/c

xc/b  × 
ca xc/a

xa/c  × 
ab xa/b

xb/a  = 1  

-v_ 
1

1 + ax–y + az–y + 
1

1 + ay–z + ax–z + 
1

1 + az–x + ay–x = 1 

 

a0 = 1⸪

hxfF a ≠ 0, b ≠ 0, c ≠ 0 5 .
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-s_ L.H.S  = 
bc xb/c

xc/b  × 
ca xc/a

xa/c  × 
ab xa/b

xb/a  

= 



xb/c

xc/b

1/bc
 × 



xc/a

xa/c

1/ac
  × 



xa/b

xb/a

1/ab
  

= 
xb/c × 1/bc

xc/b×1/bc  × 
xc/a × 1/ca

xa/c×1/ca  × 
xa/b × 1/ab

xb/a×1/ab   

= 
x1/c2

x1/b2 × 
x1/a2

x1/c2 × 
x1/b2

x1/a2 

= x1/c2 – 1/b2
 × x1/a2 – 1/c2 

× x1/b2 – 1/a2
 

= x1/c2 – 1/b2 + 1/a2 – 1/c2  + 1/b2 – 1/a2 

= x0 = 1 = R.H.S. 

-v_ L.H.S 

= 
1

1 + ax–y + az–y + 
1

1 + ay–z + ax–z + 
1

1 + az–x + ay–x 

= 
1

1 + ax
ay + az

ay
 + 

1

1 + ay
az + ax

az
 + 

1

1 + az
ax + ay

ax
 

= 
1

 
ay + ax + az

ay
 + 

1
az + ay + ax

az
 + 

1
ax + az + ay

ax
 

= ay
ay + ax + az + az

ay + az + ax + ax
ay + az + ax 

= 
ay + az + ax
ay + az + ax  = 1 = R.H.S 

 

;dfwfg 

oxfF,

⸪ (xm)n = xm×n

⸪ a
m

an  = am–n 

a0 = 1⸪

⸪ am–n =  am

an

am =
m
na⸪ n

-v_ LHS 

= 
1

1 + ax–y + az–y + 
1

1 + ay–z + ax–z + 
1

1 + az–x + ay–x 

= 
1

1 + a
x

ay + a
z

ay

 + 
1

1 + a
y

az + a
x

az

 + 
1

1 + a
z

ax + a
y

ax

 

= 
1

 
ay + ax + az

ay

 + 
1

az + ay + ax

az

 + 
1

ax + az + ay

ax

 

= ay

ay + ax + az + az

ay + az + ax + ax

ay + az + ax 

= 
ay + az + ax

ay + az + ax = 1 RHS 
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pbfx/0f 5

;/n ug'{xf];\ M

yxy

xyx

p
q

p
q

q
p

q
p











































11

11

2
2

2
2

 

;dfwfg 

oxfF,

 yxy

xyx

p
q

p
q

q
p

q
p











































11

11

2
2

2
2

 

= yxyy

xyxx

p
q

p
q

p
q

q
p

q
p

q
p





























































111

111

 

= yyxy

xyxx

p
q

p
q

q
p

q
p











































11

11

 

= yx

yx

p
pq

p
pq

q
pq

q
pq








 







 








 







 

11

11

 

= 
yx

pq
p

q
pq

pq
p

q
pq



























1
1

1
1  

= 
yx

q
p

q
p

















  

=  
yx

q
p
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pbfx/0f 6
olb a + b + c = 0 eP k|dfl0ft ug{'xf];\ M

 
1

1 + xa + x–b + 
1

1 + xb + x–c + 
1

1 + xc + x–a = 1 

 
;dfwfg 

 oxfF,

a + b + c = 0 

cyjf a + b = – c .......... (i) 

L.H.S  =   
1

1 + xa + x–b +
1

1 + xb + x–c + 
1

1 + xc + x–a 

 =  
1

1 + xa + 
1
xb

 + 
1

1 + xb + xa+b + 
1

1 + xc + x–a  [ ;dLs/0f (i) af6] 

 = 
1

xb + xa+b + 1
xb

 + 
1

1 + xb + xa+b + 
1

1 + xc + x–a 

 = xb

xb + 1 + xa +b + 
1

xb + 1 + xa+b + xa+b

xa+b(1 + xc + x–a)      

     [ t];|f] kbsf] c+z / x/df xa+b n] u'0fg ubf{] 

 = 
xb + 1

xb + 1 + xa+b + xa+b

xa+b + xa+b+c + xa+b–a 

 = 
xb + 1

xb + 1 + xa+b + xa+b

xa+b + 1 + xb  [xa+b+c = x0 = 1] 

 = 
xb + 1

xb + 1 + xa+b + xa+b

xb + 1 + xa+b  

 = 
xb + 1 + xa+b

xb + 1 + xa+b = 1 = R.H.S. 
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-s_ (125 m3 ÷ 27b–3)
– 

2

3 -v_ (64a3 ÷ 125b–3)
– 

2

3 

-u_ xa–b × xb–c × xc–a -3_ xb2 – c2
 × xc2 – a2

 × xa2 – b2
 

-ª_ xab × xbc × xca × x–ab × x–bc × x–ca -r  
x2m + 3n × x3m + 6n

x2m + 3n × x4m – 4n  

-5_ 
a9n + 3 × a–4n

a2n + 10 × a3n – 7 h_ 
7n+1 × 7n2 – 1
7n2 – n × 72n+2 

 

-s_ 35 × 3–5 -v_ 94 × 
1
93 -u_ 53 × 

1
52 

-3_ (64)
2

3 -ª_ 



81

3

1
3 -r_ 

3 1
125 

-5_ 



27

64

–2
3  -h_ 












216

125

– 
1
3

2
 -em_ 



1

128

1
7 + 



1

64

1
6 

-`_ 



1

16

1
4 × ( )8

4
3 -6_ 



1

3
– 3

+ 


1

3
– 1

+ 


1

2
– 3

 + 


1

8
0

 

 

cEof; 12.1

1. dfg kQf nufpg'xf];\ M

2. ;/n ug'{xf];\ M

3. dfg kQf nufpg'xf];\ M

4. ;/n ug'{xf];\ M

-s_
1

1 + xa – b + 
1

1 + xb–a -v_
1

1 – ax–y + 
1

1 – ay–x 

-u_
(xa+b)2 × (xb+c)2 × (xc+a)2

(xa. xb . xc)4 -3_
(ax+y)3 × (ay+z)3 × (az+x)3

(ax. ay. az)6

-ª_
273a + 1 × (243)

–4a
5

9a+5 × 33a – 7 -r_
(32)

2n
5 × 22n+1

4n+1 × 22(n–2)
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5. ;/n ug'{xf];\ M

6. k|dfl0ft ug'{xf];\ M

-s_ 



xb

x–a

b – a
 × 



xa

x–c

a – c
 × 



xc

x–b

c – b
  

-v_ 



x–b

x–a

a + b
 ×  



x–c

x–b

c + b
 × 



x–a

x–c

c + a
 

-u_ 



xm

x–n

m2 – mn + n2

 × 



xn

x–l

n2 – nl + l2

 × 



xl

x–m

l2 – ml + m2

 

-3_ 



xa+b

xc

a – b
 × 



xb+c

xa

b – c
 × 



xc+a

xb

c – a
  

-ª_ 
a + b

 xa2 – b2
 × 

b + c
 xb2 – c2

 ×
c + a

 xc2 – a2
 

-r_ 





xa2 + b2

x–ab

a – b
 × 





xb2 + c2

x–bc

b – c
 × 





xc2 + a2

x–ca

c – a
 

-5_ 



xb

xc

1
bc × 



xc

xa

1
ca × 



xa

xb

1
ab -h_ 








(ax.ay)x–y 



ay

az  
y+z

 × 



az

ax

z+x
 

 

-s_
1

1 + xa – b + 
1

1 + xb–a -v_
1

1 – ax–y + 
1

1 – ay–x 

-u_
(xa+b)2 × (xb+c)2 × (xc+a)2

(xa. xb . xc)4 -3_
(ax+y)3 × (ay+z)3 × (az+x)3

(ax. ay. az)6

-ª_
273a + 1 × (243)

–4a
5

9a+5 × 33a – 7 -r_
(32)

2n
5 × 22n+1

4n+1 × 22(n–2)

–4a 
5
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7. olb p3 + q3 + r3 = 1 eP k|dfl0ft ug{'xf];\ M

8. olb x2 + y2 +  z2 = (xy + yz + zx), eP k|dfl0ft ug{'xf];\ M

10. olb g + h + f = 0 eP k|dfl0ft ug{'xf];\ M

11. olb r + s + t = 0 eP k|dfl0ft ug{'xf];\ M

12. olb xyz = 1 eP k|dfl0ft ug{'xf];\ M

9.  olb a + b + c = 0 eP xb–1 c–1 × xc–1 a–1 × xa–1 b–1 = 1 x'G5 egL k|dfl0ft ug{'xf];\ .

 



ax

ay

x – y
 × 



ay

az

y – z
 × 



az

ax

z – x
 = 1 

 

1
1 + mg + m–h + 

1
1 + mh + m–f + 

1
1 + mf + m–g = 1 

 

 
1

1 + xr + x–s + 
1

1 + xs + x–t + 
1

1 + xt + x–r = 1 

 

1
1 + x + y–1 + 

1
1 + y + z–1 + 

1
1 + z + x–1 = 1 

 





xp

x–q
p2 – pq + q2

 × 



xq

x–r
q2 – qr + r2

 × 



xr

x–p
r2 – rp + p2

 = x2 
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-s_ 216a3 + 
1
8 -v_ 8x3 – 125y3 

-u_ (x + 2)3 -3_ (x – 3)3 

-ª_ 16m4 – 65m2n2 + 49n4 -r_ 9x4 – 
2x2

y2  + 
1

9y4 

-5_ 64 – 144a + 108a2 – 27a3 -h_ a4 – 5a2b2 + 4b4 

 

1. -s_ 1 -v_ 9 -u_ 5

 -3_ 16 -ª_ 3 -r_ 1
5
  

 -5_ 16
9

 -h_ 25
36  -em_ 1 

 -`_ 8 -6_ 39

2. -s_ 
9

25m2b2  -v_ 
25

16a2b2  -u_ 1

 -3_ 1 -ª_ 1 -r_ x10n – m 

 -5_ 1 -h_ 
1
49  

3. -s_ 2
5

 -v_ 2
3

 -u_ 1

 -3_ 1 -ª_ 1

4. -s_ 1 -v_ 1 -u_ 1

 -3_ 1 -ª_ 1 -r_ 8

5. -s_ 1 -v_ 1 -u_ 2(l3 + m3 + n3)

 -3_ 1 -ª_ 1 -r_ 1

 -5_ 1 -h_ 1

1. tn lbOPsf cleJo~hssf] v08Ls/0f ug{'xf];\ M

pQ/

ldl>t cEof;
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2. tn lbOPsf cleJo~hsaf6 d=;= kQf nufpg'xf];\ M

-s_ x2 + 2x – 8 – y2 – 6y, x2 + 2xy + y2 – 16, x2 + xy + 4x

-v_ 9(a + b)2 + a + b – 8, a2 + 2ab + b2 – 1, a2 + ab + a

-u_ x2 – 10x + 24 + 6y – 9y2, x2 + 6xy + 9y2 – 36 / x2 + 3xy – 6x

-3_ 

3. tn lbOPsf cleJo~hsaf6 n=;= kQf nufpg'xf];\ M

-s_ a5 + 2a4 – 9a3 – 18a2, a5 – 2a4+ 8a2 – 4a3, a4 – 4a2

-v_ x4 – 8x2 – 33 – 14y – y2, (x2 + y)2 – 9, x3 + xy + 3x

-u_ x2 + 2xy + y2 – z2, y2 + 2yz + z2 – x2, z2+ 2zx + x2 – y2

-3_ a(a + c) – b(b + c), b(a + b) – c(c + a) c( b + c) – a(a + b)

4. olb b'O{cf]6f lahLo cleJo~hssf] dxQd ;dfkjt{s 2u + 5v, n3'Qd ;dfkjTo{ 3u 
(2u + 5v) (2u – 5v) / Pp6f cleJo~hs 4u2 – 25v2 5 eg] csf{] cleJo~hs kQf 
nufpg'xf];\ .

5. dxQd ;dfkj{ts -d=;=_ / n3'Qd ;dfkjTo{ -n=;=_ kQf nufpg'xf];\ M

-s_ (p + 3)3, p2 + 6p + 9, 2p3 + 18p2 + 54p + 54

-v_ q2 – 6q – 40 + 14r – r2, q2 – 2qr + r2 – 16, q2 – qr + 4r

6. tn lbOPsf hf]8f /]vLo ;dLs/0fnfO{ k|lt:yfkg ljlwåf/f xn ug{'xf];\ M

-s_ 2x + 3y = 8, 3x + 2y = 7

-v_ 2
3 x + 2y = 1, 

x
3  – 

y
3 = 1

-u_ 5x – 2y = 10, 4x – 3y = – 6

7. tn lbOPsf hf]8f /]vLo ;dLs/0fnfO{ x6fpg] ljlwåf/f xn ug{'xf];\ M

-s_ 
x
6 – y = – 6 -v_ 

x + y
2  = 

3x – 5y
4  

  
3x
4  – 1 = y  

x – 3y
2  = 

x – 1
3  
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8. A sf] clxn]sf] pd]/ B sf] clxn]sf] pd]/sf] 2 u'0ffeGbf 4 jif{n] a9L 5 . B sf] 
clxn]sf] pd]/ A sf] clxn]sf] pd]/sf] 2

5
 u'0ffeGbf 2 jif{n] a9L 5 . ltgLx¿sf]  

clxn]sf] pd]/sf] km/s slt 5, kQf nufg'xf];\ .

9. /fd / xl/zsf] clxn]sf] pd]/sf] cg'kft 5:7 5 . cf7 jif{cl3 pgLx¿sf] pd]/sf] cg'kft 
7:13 lyof] eg] pgLx¿sf] xfnsf] pd]/ kQf nufpg'xf];\ .

10. b'O{{ cª\sn] ag]sf] ;ª\Vof kQf nufpg'xf];\ h;sf] Pssf] :yfgsf] cª\s bzsf] :yfgsf] 
cª\ssf] ltg u'0ff 5 / ;f] ;ª\Vofdf 36 hf]8\of] eg] cª\ssf] :yfg ablnG5 .

11. ljsf;n] gofF clkm; vf]Ng yfn]sf 5 . To;}n] pgn] glhssf] kmlg{r/ k;ndf 6]a'n / 
s';L{sf] d"No ;f]w] . h;cg';f/ 3 6]a'n / 2 s';L{sf] d"No ?= 1,900 k5{ . 2 6]a'n / 4 
s';L{sf] d"No ?= 1,800 k5{ eg] Ps 6]a'n / Ps s';L{sf] d"No slt k5{ <

12. ;/n ug{'xf];\ M

 



xm

xn
m – p + n

× 



xn

xp
n – m + p

 × 



xp

xm
p – n + m

 

 13. ;/n ug{'xf];\ M

 
1

1 + xp–q + xp–r + 
1

1 + xq–p + xq–r + 
1

1 + xr–p + xr–q 

 
14. ;/n ug{'xf];\ M

  




9x2 – 

1
9y2

3x
 



3x – 

1
3y

3y – 3x





9y2 – 

1
9x2

3y
  



3y + 

1
3y

3x – 3y 

 
15. olb 

1
ab+ 

1
bc + 

1
ca = 0 eP k|dfl0ft ug{'xf];\ M 

 (1 + xa + x–b)–1 + (1 + xb + x– c)–1 + (1 + xc + x–a)–1 = 1
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pQ/

1. -s_ 6a + 1 2  (36a2 – 3a + 1 4 ) 

 -v_ (2x – 5y) (4x2 + 10xy + 25y2)

-u_ (x + 2) (x + 2) (x + 2)
-3_ (x – 3) (x – 3) (x – 3)
-ª_ (4m2 + 3mn – 7n2) (4m2 – 3mn – 7n2)

-r_ 3x2 – 1  3y2  3x2 – 1  3y2

-5_ (4 – 3a) (4 – 3a) (4 – 3a) 
-h_ (a – 2b) (a + 2b) (a + b) (a – b)

2. -s_ (x + y + 4) -v_ (a + b + 1)

-u_ x + 3y – 6 -3_   x2
 y2  – 1 + y2

 x2

3. -s_ a2 (a + 2) (a – 2)2 (a2 – 9)  

-v_ x(x2 + y + 3) (x2 – y – 11) (x2 + y – 3)
-u_ (x + y + z) (x + y – z) (y + z – x) (z + x – y)
-3_ (a + b + c) (a – b) (b – c) (c – a)

4. 6u2 + 15uv
5. -s_ d=;= = (p + 3)2 n=;= = 2(p + 3)3

-v_ d=;= = (q – r + 4) n=;= = q(q – r + 4) (q + r – 10) (q – r – 4)
6. -s_ x = 1, y = 2 
 -v_ x = 21 8 , y = – 3  8  
 -u_ x = 6, y = 10
7. -s_ x = 12, y = 8 
8.  22 jif{ 
9. 15 jif{, 21 jif{
10. cfjZos ;ª\Vof = 26
11. ?= 500, ?= 200 12.  1 13. 1

14. x
y

3( x + y)
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13.0 k'g/jnf]sg (Review)
ljBfyL{n] hf]8Ldf Ps hf]8f lqe'h lng'xf];\ . k|To]s lqe'hsf ;a} sf]0f / e'hf gfKg'xf];\ .

sf]0f tyf e'hfsf cfwf/df b'O{{ cnu lqe'h s:tf k|sf/sf /x]5g\ < b'j} lqe'h ;d¿k 
jf cg'¿k 5g\ jf 5}gg\ egL s;/L 5'6\ofpg ;lsG5 < hf]8Ldf 5nkmn u/L lgisif{  
n]Vg'xf];\ / hf]8Lsf sfo{nfO{ Go'hlk|G6 k]k/df lrq;lxt n]vL sIffdf k|:t't ug'{xf];\ .

13.1 lqe'hsf u'0fx¿ / ltgLx¿sf] k/LIf0f (Properties of triangles and 
their verification)

ljBfyL{x¿ pko'St ;ª\Vofsf ;d"xx¿df a:g'xf];\ . k|To]s ;d"xn] Ps hf]8f lqe'h agfpg'xf];\,  
h:t}M ;dafx', ;dlåafx', ;dsf]0fL, ljifdafx' .

k|To]s ;d"xn] cfkm\gf lqe'hsf e'hf tyf sf]0fsf] gfk lnO{ To;sf ljz]iftfsf]  
vf]hL ug'{xf];\ .

lj|mofsnfk 1

lqe'hsf] Pp6f e'hfnfO{ nDAofpFbf aGg] aflx/L sf]0f To; sf]0f;Fu cgf;Gg b'O{cf]6f leqL 
sf]0fsf] of]ukmn;Fu a/fa/ x'G5 egL k|of]ufTds k/LIf0faf6 k'li6 ug'{xf];\ .

(I) sfuh sf6]/ 

k|To]sn] Pp6f sfuhsf] kfgfdf tn lbOPsf] h:t} lrq agfpg'xf];\ . Pp6f e'hfnfO{ a9fpFbf 
ag]sf] aflx/L sf]0fdf To;;Fu cgf;Gg b'O{cf]6f leqL sf]0f sf6]/ lrqdf h:t} u/L /fVg'xf];\ / 
ltgLx¿larsf] ;DaGw kQf nufO{ sIffdf k|:t't ug'{xf];\ .

kf7 13 lqe'h  (Triangle)

A

B C
D

A

B C
D D

ABC
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lrq cgf;Gg leqL sf]0f aflx/L sf]0f 
cGgf;Gg leqL  
sf]0fsf] hf]8

glthf

s ∠ABC = ∠BAC = ∠ACD = ∠ABC  + ∠BAC =

v ∠ABC = ∠ACB = ∠CAD = ∠ABC  + ∠ACB =

dflysf] tflnsfcg';f/ k|To]s ;d"xsf sfo{nfO{ sIffdf kfn}kfnf] k|:t't ug'{xf];\ .

lgisif{ M lqe'hsf] Pp6f e'hfnfO{ nDAofpFbf aGg] aflx/L sf]0f To; sf]0f;Fu 
cgf;Gg b'O{{cf]6f leqL sf]0fsf] of]ukmn;Fu a/fa/ x'G5 .

(II) sf]0f gfk]/ 

k|To]sn] tn lbOPsf h:t} lrqx¿ agfpg'xf];\ M

A

B C
D

lrq -s_

A

B C

D

lrq -v_

dfly lbOPsf k|To]s lrqsf tnsf tflnsfdf b]vfOPsf sf]0f rfFb (protractor) sf]  
k|of]u u/L gfKg'xf];\ . pSt gfknfO{ tnsf] tflNfsfdf eg'{xf];\ M

pbfx/0f 1

lbOPsf] lrqdf x sf] dfg kQf nufpg'xf];\ M

;dfwfg 

oxfF, 

x = 50° + 65°   
 = 115°

[ ⸪ lqe'hsf] Pp6f e'hfnfO{ nDAofpFbf aGg] aflx/L sf]0f 
/ To; sf]0f;Fu cgf;Gg b'O{cf]6f leqL sf]0fsf] of]ukmn  
a/fa/ x'g] ePsfn] .]

50°

 65° 

x° =  ?
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pbfx/0f 2

lbOPsf] lqe'hdf x sf] dfg kQf nufpg'xf];\ M

;dfwfg 

oxfF, 

 lrqcg';f/, ∠SPR = (8x +25)°

 ∠PQR = (2x +10)° / ∠PRQ = (5x + 20)°

 xfdLnfO{ yfxf 5, ∠PQR + ∠PRQ = ∠SPR

cyjf, (2x +10) + (5x + 20) = (8x +25)

cyjf, 2x + 10 + 5x + 20 = 8x + 25

cyjf, 7x + 30 = 8x + 25

cyjf, x = 30 – 25 = 5

t;y{ ∠SPR = 8x + 25 = 8 × 5 + 25 =40 + 25 =65⁰

∠PQR = 2x + 10 = 2 × 5 + 10 = 10 + 10 = 20⁰

/ ∠PRQ = 5x + 20 = 5 × 5 + 20 = 25 + 20 = 45⁰

pbfx/0f 3

s'g} lqe'hsf] Pp6f e'hfnfO{ nDAofpFbf aGg] aflx/L sf]0f 125° 5 / To; aflx/L sf]0f;Fu cgf;Gg 
x'g] b'O{cf]6f leqL sf]0fsf] cg'kft 3 : 2 5 eg] lqe'hsf ltgcf]6f leqL sf]0fsf] dfg slt xf]nf, kQf 
nufpg'xf];\ .

;dfwfg 

oxfF aflx/L sf]0fsf] dfg = 125°

dfgf}F aflx/L sf]0f;Fu cgf;Gg x'g] b'O{cf]6f leqL sf]0f 3x / 2x 5g\ . 

leqL cgf;Gg sf]0fsf] of]ukmn = 3x + 2x = 5x
k|Zgcg';f/, 

 5x = 125°

 cyjf, x =   125
5

 = 25°

P

S

Q R

(8x + 25)⁰

(5x + 20)⁰(2x + 10)⁰

125°

2x 3x
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ctM lqe'hsf leqL sf]0f,

 Pp6f sf]0f = 3x = 3 × 25° = 75°

 bf];|f] sf]0f = 2x = 2 × 25° = 50°

 / t];|f] sf]0f = 180° – 125° = 55°

1.  tnsf jfSox¿ ;xL jf unt s] x'g\ / lsg, sf/0f n]Vg'xf];\ .

-s_  lqe'hdf b'O{{cf]6f ;dsf]0f x'G5g\ .

-v_  lqe'hsf ;a} sf]0f Go"gsf]0fL x'G5g\ .

-u_  lqe'hdf aflx/L sf]0fsf] dfg 130⁰ 5 eg] o;sf] cf;Gg leqL sf]0f clws sf]0f g} 
x'G5 .

-3_  leqL sf]0f Go'gsf]0f ePsf] lqe'hsf] To;};Fu cf;Gg aflx/L sf]0f clws sf]0f x'G5 .

2. tnsf lrqdf x / y sf] dfg kQf nufpg'xf];\ M  

-s_      -v_

  -u_ 

120°y

x

50°

 -3_  90°

y

x x

3.  tn lbOPsf cj:yfdf x, y, z / a sf] dfg kQf nufpg'xf];\ M  

-s_  
(8x - 11)° (2x + 6)°

5x°

 -v_ 

a – 16°
a + 22°

a + 62°
 -u_ 

3x - 10°

x + 15°25°

80°

x50°

y

50°

60°yx

cEof; 13.1
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-3_  

130°

120°C

D

EA B

y°

x° z°

-ª_ 

T

S
RQU

V

P 3x°

2x° y°

3x°

-r_ E
DA

B

C

F

130°
45°

30°
x°

y°

4.  s'g} lqe'hsf] Pp6f aflx/L sf]0f 120° 5 / To;;Fu cgf;Gg b'O{cf]6f leqL sf]0f 1 : 2 
sf] cg'kftdf 5g\ eg] pSt lqe'hsf ltg}cf]6f leqL sf]0fsf] gfk kQf nufpg'xf];\ . 

5.  lbOPsf] lrqdf ∠BAC:∠ABC:∠ACB = 2:1:1 / ∠ABC = ∠ECD eP ∠ACE sf] 
gfk slt xf]nf <

B

A E

DC

1.  lzIfsnfO{ b]vfpg'xf];\ . 
2.  -s_ x = 50o,  y = 80° -v_ x = 110o, y = 70o -u_ x = 70o, y = 60o

 -3_ x = 45o,  y = 90°   
3.  -s_ 17o -v_ 56o -u_ 25o 
 -3_ x = 70°, y = 60°, z = 50° -ª_ 45°, 135° -r_ x = 105o, y = 25
4. 40⁰, 60°, 80° 5. 90° 

pQ/
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13.2 ;dlåafx' lqe'hsf u'0fx¿sf] k/LIf0f (Verification of properties of 
isosceles triangle)

k|To]s ;d"xdf Ps Ps hf]8f ;dlåafx' lqe'h agfpg'xf];\ . ?n/ / rfFbsf] k|of]u u/L k|To]ssf 
e'hf / sf]0f gfKg'xf];\ . e'hf tyf sf]0fsf] ;DaGw s:tf] kfpg'eof], ;d"xdf 5nkmn u/L lgisif{ 
sIffdf k|:t't ug'{xf];\ . 

lj|mofsnfk 1

-s_  ;dlåafx' lqe'hsf] zLif{sf]0fsf] cw{s cfwf/df nDa x'G5 / cfwf/ e'hfnfO{ 
;dlåefhg u5{ egL k|of]ufTds k/LIf0faf6 k'li6 ug'{xf];\ . 

(I) sfuh k6\ofP/

Pp6f cfotsf/ sfuhsf] kfgf lng'xf];\ . To;sf b'O{cf]6f cf;Gg lsgf/fnfO{ vK6fP/ juf{sf/ 
agfpg'xf];\ . To;nfO{ ljs0f{af6 k6\ofP/ ;dlåafx' lqe'h agfpg'xf];\ .   

ca pSt ;dlåafx' lqe'hnfO{ lrqdf b]vfPem}F zLif{sf]0fnfO{ cfwf ug]{ u/L k6\ofpg'xf];\ 

/ lgDglnlvt sf]0f tyf e'hf gfKg'xf];\ M

 -s_ ∠BDA  / ∠CDA  

 -v_ BD / CD  

;a}sf] lgisif{ sIffdf k|:t't ug'{xf];\ . D

A

B C
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(II) sf]0f tyf e'hf gfk]/

pko'St ;d"xdf ljefhg eO{ k|To]s ;d"xn] b'O{ b'O{cf]6f km/s km/s gfksf ;dlåafx' lqe'h 
ABC lvRg'xf];\ M

h:t},

sDkf; jf rfFbsf] k|of]u u/]/ ;a} lqe'hdf zLif{sf]0f A sf] cw{s lvRg'xf];\ . pSt cw{sn] cfwf/ 
BC df sf6\g] laGb'nfO{ D gfd lbg'xf];\ .

ca sf]0f ∠ADB / ∠ADC tyf e'hf BD / DC sf] gfk lnP/ tnsf] tflnsfdf eg'{xf];\ .

lrq ∠ADB ∠ADC BD  DC glthf

s

v

lgisif{ M ;dlåafx' lqe'hsf] zLif{sf]0fsf] cw{s cfwf/df nDa x'G5 / cfwf/ e'hfnfO{ 
;dlåefhg u5{ .

lj|mofsnfk 2 

-v_ ;dlåafx' lqe'hdf cfwf/sf] nDafw{sn] zLif{sf]0fnfO{ cfwf u5{ egL k|of]ufTds  
k/LIf0faf6 k'li6 ug'{xf];\ . 

;Fu}sf] ;fyL;Fu ldn]/ b'O{cf]6f km/s km/s ;dlåafx' lqe'h ABC lvRg'xf];\ M
h:t},

lrq -v_

B

A

CD
B

A

CD
lrq -s_

B D C

A

lrq -s_

B D C

A

lrq -v_
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;a} lqe'hdf cfwf/ BC sf] nDafw{s lvRg'xf];\ . pSt nDafw{sn] cfwf/ BC df sf6\g] 
laGb'nfO{ D gfd lbg'xf];\ .

ca lrqdf sf]0f ∠BAD / ∠CAD sf] gfknfO{ tnsf] tflnsfdf eg'{xf];\ .

lrq ∠BAD ∠CAD glthf

s

v

lgisif{ M ;dlåafx' lqe'hdf cfwf/sf] nDafw{sn] zLif{sf]0fnfO{ cfwf u5{ .   

pbfx/0f 1
lbOPsf] lrqdf x sf] dfg kQf nufpg'xf];\ M

;dfwfg

oxfF, ∠BAC = 50o, AB = AC 

;dlåafx' lqe'hsf cfwf/sf sf]0f

∠ABC = ∠ACB = x

∠ABC + ∠ACB + ∠BAC = 180° ⸪ lqe'hsf leqL sf]0fsf] of]ukmn 180° x'G5 .

cyjf, x + x + 50° = 180°

cyjf, 2x = 130°

cyjf, x =  
130°

2
cyjf, x = 65°

pbfx/0f 2
lrqdf lbOPsf] hfgsf/Lsf cfwf/df x sf] dfg kQf nufpg'xf];\ M

;dfwfg

oxfF AB = AC, AD ⊥ BC, DC = x cm, BD = 3 cm 5 .

;dlåafx' lqe'h ∆ABC df nDa AD n] cfwf/ BC nfO{ b'O{{ a/fa/ efudf afF8\5 .

t;y{ BD = DC x'G5 .

cyjf, 3 cm = x
x = 3 cm 

B C

A

50⁰

x⁰

B C

A

3 cm D x cm
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pbfx/0f 3

lbOPsf] lrqdf PQ = PR / ∠BAR = ∠PRQ 5g\ eg] ∠APQ sf] dfg slt xf]nf <

;dfwfg

oxfF PQ = PR / ∠BAR = ∠PRQ 

 ⸫ ∠PRQ  =  63o

∆PQR ;dlåafx' lqe'h eof] .

t;y{ ∠PRQ = ∠PQR  = 63°

∆PQR  df, ∠APQ = ∠PRQ + ∠PQR  = 63° + 63° = 126°

 ⸫ ∠ARQ  =  126o

63°
A B

P

RQ

1. tn lrqdf lbOPsf] hfgsf/Lsf cfwf/df x sf] dfg kQf nufpg'xf];\ M

 -s_        -v_          -u_

 2. tn lrqdf lbOPsf] hfgsf/Lsf cfwf/df x°, y° / z° sf] dfg kQf nufpg'xf];\ M

 -s_         -v_  

x°70°
B C

A

35°

x°

B C

A M

N P

x⁰

Q

x°

y° z°

35°

B C

A

D

P R

Q

S

x°
y°

55°

cEof; 13.2
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3. tn lbOPsf lrqx¿df x / y sf] dfg kQf nufpg'xf];\ M

 -s_      -v_        -u_  

 

 -3_      -ª_        -r_ 

4.  ;Fu}sf] lrqdf olb XY = 3y, XZ = 7x, XP = 9x / XQ = 13 + 2y eP x / y sf] dfg 
kQf nufpg'xf];\ M

X

Y ZQP

5.  ;Fu}sf] lrqdf olb lqe'h ABC / BCD ;dlåafx' lqe'h x'g\ eg] ∠BDE sf] dfg kQf 
nufpg'xf];\ M

A
B E

D

C

66⁰

?

80°

x°

y°

50°

y°

x°140°

y°

x°

55°

90⁰

x⁰

y⁰

x⁰

y°
x° x°

y°

x°

75°
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1.  -s_  70° -v_ 110° -u_ 112.5°

2.  -s_ x = 35°, y = 55°, z = 55° -v_ x = 35°,  y = 35°  

3.  -s_  x = 50°, y = 80° -v_  x = 100°, y = 140°    

 -u_  x = 70°, y = 55° -3_  x = 45°, y = 90°

 -ª_  x = 30°, y = 120°          -r_  x = 52.5°, y = 75°

4.   x = 3,  y = 7 
5.  12° 
6.   5 m

pQ/

6. Pp6f vDafsf] 6'Kkfaf6 a/fa/ nDafOsf tf/ hldgdf ufl8Psf 
5g\ . olb hldg aflx/ b]lvPsf] tf/sf] nDafO 13 m / vDafsf] 
prfO 12 m ePdf 

-s_  vDafb]lv tf/ ufl8Psf] :yfg;Ddsf] b'/L slt xf]nf <

-v_  s] lrqdf aGg] lqe'h ABC / ABD sf] If]qkmn  
a/fa/ xf]nf <

A

BC

13
 m

13
 m

12
 m

D
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13.3 lqe'hsf e'hf / sf]0flarsf] ;DaGw 
 (Relation among sides and angles of triangle)

lj|mofsnfk 1
pko'St ;d"xdf a:g'xf];\ . k|To]s ;d"xn] tLg tLgcf]6f l;Gsf ;ª\sng ug'{xf];\ . pSt tLgcf]6f 
l;Gsfsf 5]p Hff]8]/ lqe'hfsf/ cfs[lt agfpg'xf];\ . 

s] ;a} ;d"xsf] cfs[lt lqe'h aGof] < olb ag]sf] eP s:tf] aGof] / gag]sf] eP lsg ag]g < 
;d"xdf 5nkmn u/L lgisif{ kQf nufpg'xf];\ .

h'g;'s} gfksf tLgcf]6f l;Gsf ldn]/ lqe'h aGb}g . l;Gsfsf nDafOsf cfwf/df km/s 
km/s lsl;dsf lqe'h aG5g\ . 

-s_ lqe'hsf b'O{ e'hfsf] nDafOsf] of]ukmn / t];|f] e'hfsf] nDafOsf] ;DaGw (Relation 
between the sum of two sides and the third side of the Triangle)

lj|mofsnfk 2

s'g} klg lqe'hsf b'O{{ e'hfsf] nDafOsf] of]ukmn t];|f] e'hfsf] nDafOeGbf ;w}F a9L x'G5 egL 
k|of]ufTds k/LIf0fåf/f k'li6 ug'{xf];\ M
-s_  pko'St ;d"xdf a:g'xf];\ .
-v_  x/]s ;d"xsf k|To]s ;b:on] tn lbOPsf h:t} km/s km/s k|sf/ / gfksf Ps Pscf]6f 

lqe'h lvRg'xf];\ M

B C

A

lrq -s_
B

C

A

lrq -v_
-u_  k|To]s lqe'hsf e'hf GffKg'xf];\ / b'O{cf]6f e'hfsf] of]ukmn klg lgsfNg'xf];\ . k|fKt 

glthfnfO{ tn lbOPsf] tflnsfdf eg'{xf];\ M 

lqe'h AB BC AC AB + AC AB + BC BC + AC glthf

-s_

-v_

 (iv) dflysf] tflnsfaf6 s] lgisif{ lgl:sof], ;d"xdf 5nkmn u/L n]Vg'xf];\ .
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 -v_ lqe'hsf e'hf / sf]0fsf] ;DaGw (Relation between the sides and angles of a 
triangle)

lj|mofsnfk 3

lqe'hsf] nfdf] e'hfsf] ;Dd'v sf]0f 7'nf] x'G5 eg]] 5f]6f] e'hfsf] ;Dd'v sf]0f ;fgf] x'G5 egL  
k|of]ufTds k/LIf0fåf/f k'li6 ug'{xf];\ .
(I) d]sfgf] l:6«K; k|of]u u/]/ 

k|To]s ;d"xn] d]sfgf] l:6«ksf] k|of]u u/L Pp6f lqe'h ABC agfpg'xf];\ M 

A

B

C

lrq -v_

A

B

C

lrq -u_

C

A

B

lrq -s_

dfly

tn

pSt lqe'hdf zLif{sf]0f A / B nfO{ grnfO{sg laGb' C nfO{ lrqdf b]vfPh:t} klxn] tnlt/ 
;fb}{ hfg'xf];\ .
km]l/ pSt laGb' C nfO{ lrqdf af0fn] b]vfPsf] dflylt/ lbzfdf ;fg'{xf];\ .
k|To]s cj:yfdf ∠CAB / e'hf BC sf] nDafO l6kf]6 ug'{xf];\ / tnsf] tflnsfdf eg'{xf];\ M

lrq AB AC BC ∠CAB BC / ∠CAB sf] 
;DaGw

glthf

-s_

-v_

-u_

dflysf] tflnsfaf6 lqe'hsf] Pp6f sf]0f / pSt sf]0fsf] ;Dd'v e'hfsf] ;DaGw vf]Hg'xf];\ .

lgisif{ M s'g} klg lqe'hsf b'O{{ e'hfsf] nDafOsf] of]ukmn t];|f] e'hfsf] nDafOeGbf  
;w}F a9L x'G5 . 

olb s'g} lqe'hsf b'O{{ e'hfsf] nDafOsf] of]ukmn t];|f] e'hfsf] nDafO;Fu a/fa/ jf sd 
ePdf s] x'G5 xf]nf < 
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(II) e'hf tyf sf]0f gfk]/

sf]0fsf cfwf/df tLg k|sf/sf lqe'h -Go"gsf]0fL, ;dsf]0fL / clwssf]0fL_ lvRg'xf];\ . 

tLgcf]6} lqe'hsf ;a} sf]0f tyf ;Dd'v e'hfsf] gfk tnsf] tflnsfdf eg'{xf];\ .

lrq AB ∠ACB BC ∠BAC AC ∠ABC glthf

-s_

-v_

-u_

lgisif{ M lqe'hsf] nfdf] e'hfsf] ;Dd'vsf] sf]0f 7'nf] x'G5 eg]] 5f]6f] e'hfsf] ;Dd'v sf]0f 
;fgf] x'G5 .

pbfx/0f 1

∆ABC df olb ∠BAC = 50° / ∠ABC = 60° eP ;a}eGbf nfdf] e'hf 
/ ;a}eGbf 5f]6f] e'hf s'g xf]nf, kQf nufpg'xf];\ M

;dfwfg

oxfF ∠BAC = 50°, ∠ABC = 60°
xfdLnfO{ yfxf 5,  ∠BAC + ∠ABC +∠ACB = 180° lqe'hsf tLgcf]6f leqL 

sf]0fsf] of]u 180° x'G5 . cyjf,  50° + 60° + ∠ACB = 180°
 cyjf,  110° + ∠ACB = 180°
 cyjf,  ∠ACB = 180° – 110°
 cyjf,  ∠ACB = 70°
t;y{ ;a}eGbf nfdf] e'hf 70° sf] ;Dd'v e'hf AB, / ;a}eGbf 5f]6f] e'hf 50° sf] ;Dd'v 
e'hf BC x'G5 .

B A

C

60° 50°

B C

A

B C

A

B C

A

lrq -s_ lrq -v_ lrq -u_
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1.  lbOPsf] lqe'h ∆ABC df e'hfsf] gfk lng'xf];\ / To;sf  
cfwf/df ;a}eGbf 7'nf] sf]0f / ;a}eGbf ;fgf] sf]0f kQf nufpg'xf];\ M 

CB

A

2.  lbOPsf] lqe'h ∆ABC df sf]0fsf] gfk lng'xf];\ / 
To;sf cfwf/df ;a}eGbf nfdf] e'hf / ;a}eGbf 5f]6f] 
e'hf kQf nufpg'xf];\ M 
 

3.  Pp6f lqe'hsf tLgcf]6f e'hfsf] nDafO j|mdzM 5 cm, 6 cm / x cm 5 . olb x cm  
;a}eGbf nfdf] e'hfsf] nDafO ePdf x sf] dfg tnsf dWo] s'g l7s xf]nf <

-s_ 11 cm -v_ <11 cm -u_ >11 cm   -3_ ≤ 11 cm

4.  Pp6f ;dl4afx'' lqe'hsf] cfwf/sf] nDafO 24 cm / If]qkmn 60 cm2 ePdf pSt 
lqe'hsf cGo e'hfsf] nDafO kQf nufpg'xf];\ . 

5.  lbOPsf] lrqdf olb ∠ABC > ∠DBC eP AC > BC x'G5 egL 
k|dfl0ft ug'{xf];\ . 

6.  lbOPsf] lrqdf PQ + QR + RS > SP x'G5 egL k|dfl0ft 
ug'{xf];\ .

 (hints: P / R hf]8\g'xf];\ .)

cEof; 13.3

C
B

A

A B

C

D

P

Q R

S

1 - 2.  lzIfsnfO{ b]vfpg'xf];\ . 

3.   (v) <11
4.  13 cm 
5 - 6.  lzIfsnfO{ b]vfpg'xf];\ .

pQ/
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13.4 ;d¿k lqe'h (Similar triangles)
lj|mofsnfk 1

tnsf lrqsf] cWoog tyf cjnf]sg u/L lbOPsf k|Zgdf 5nkmn ug'{xf];\ M 

-s_ dflysf lrqx¿df ePsf hf]8f cfs[lt s:tf s:tf xf]nfg\ <

-v_ k|To]s hf]8f cfs[ltsf e'hfsf] nDafO a/fa/ 5g\ ls 5}gg\ <

-u_ ;fy} ;DalGwt sf]0fsf] gfk a/fa/ 5g\ ls 5}gg\ <

lbOPsf hf]8f cfs[lt x]bf{ p:Tf} t/ km/s gfksf 5g\ . o:tf cfs[ltnfO{ ;d¿k cfs[lt elgG5 .

p:t} cfsf/sf HofldtLo cfs[ltx¿nfO{ ;d¿k cfs[lt (similar figures) elgG5 . 
;d¿k lqe'hdf a/fa/ sf]0fnfO{ ;ª\ult sf]0f elgG5 / a/fa/ sf]0fsf ;Dd'v e'hfnfO{ 
;ª\ult e'hf elgG5 .

lbOPsf b'O{ lqe'h ABC / DEF ;d¿k

lqe'h x'g\ / sf]0f ∠A, ∠B / ∠C 

j|mdzM sf]0f ∠D, ∠E / ∠F ;Fu 

a/fa/ 5g\ eg] sf]0f ∠A, ∠B / 

∠C j|mdzM sf]0f ∠D, ∠E / ∠F 

sf ;ª\ult sf]0f x'g\ . e'hf AB, BC / AC j|mdzM e'hf DE, EF / DF sf ;ª\ult 
e'hf x'g\ . 

CB

A

E
F

D
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lj|mofsnfk 2

lrqdf b]vfPh:t} b'O{{cf]6f lqe'h sf8{af]8{df lvRg'xf];\ . 
ltgLx¿nfO{ s}FrLn] sf6]/ lqe'hfsf/ cfs[lt agfcf}F . 
ca ;a} zLif{sf]0f j|mdzM cfk;df vK6\ofpFbf l7s 
ldNg] 5g\ jf 5}gg\, cjnf]sg ug'{xf];\ . o;/L 
;a} zLif{sf]0f cfk;df l7s ldNg] u/L vlK6P eg] 
ltgLx¿sf sf]0f a/fa/ 5g\ . ;a} sf]0f a/fa/ ePsfn] 
tL lqe'h cfk;df ;d¿k lqe'h x'g\ . 

o;/L s'g} klg lqe'hsf tLgcf]6} sf]0f csf]{ lqe'hsf tLgcf]6} sf]0f;Fu j|mdzM a/fa/ ePdf tL 
b'O{ lqe'h ;d¿k x'G5g\ . dflysf lqe'h ABC / PQR df ∠A / ∠P, ∠B / ∠Q, ∠C / 
∠R ;ª\ult sf]0f x'g\ .

olb b'O{cf]6f lqe'hsf ;ª\ult sf]0f a/fa/ ePdf tL lqe'h ;d¿k x'G5g\ .

 ;d¿k lqe'hsf ;ª\ult e'hfsf] ;DaGw

lj|mofsnfk 3
Pp6f lqe'h ABC lng'xf];\ . ;]6 :Sjfo/sf] k|of]u u/L BC ;Fu 

;dfgfGt/ x'g] u/L /]vfv08 EF lvRg'xf];\ . ca ToxfF b'O{{cf]6f 

lqe'h ABC / lqe'h AEF b]lvG5g\ . s] lqe'h AEF / ABC 
;d¿k 5g\ <ca tL b'O{ lqe'hsf e'hf AB, BC, AC tyf AE, 
EF, AF sf] nDafO gfKg'xf];\ . 

ca km]l/ 
AE
AB , 

EF
BC  / 

AF
AC  kQf nufpg'xf];\ / e'hfsf ;DaGwsf] 

af/]df sIffdf 5nkmn u/L k|:t't ug'{xf];\ .

olb b'O{cf]6f lqe'h ;d¿k 5g\ eg] ;ª\ult e'hfsf] cg'kft a/fa/ x'G5 . 

dflysf] lrqdf 
AE
AB = 

EF
BC  = 

AF
AC x'G5 . o;nfO{ 

AB
AE  = 

BC
EF   = 

AC
AF  klg n]Vg ;lsG5 .

E F

A

B C

B C

A

Q R

P
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B C

A

F
YX E

;fWo 1

lqe'hsf] Pp6f e'hf;Fu ;dfgfGt/ x'g] u/L lvlrPsf] /]vfn] afFsL b'O{ e'hfnfO{ ;dfg cg'kftdf 
ljefhg ub{5 .

oxfF, 

yfxf lbOPsf] M lqe'h ABC df BC ;Fu ;dfgfGt/ x'g] 

u/L lvlrPsf] /]vf XY n] AB / AC nfO{ j|mdzM

E / F df sf6]sf] 5 .

k|dfl0ft ug'{kg]{ M 
AE
EB  = 

AF
FC

k|df0f M

tYo sf/0f

1. ∆ABC / ∆AEF df 1.

(i) ∠ABC = ∠AEF -sf]=_ (i) ;ª\ut sf]0f ePsfn] (XY || BC)
(ii) ∠ACB  = ∠AFE -sf]=_ (ii) ;ª\ut sf]0f ePsfn] (XY || BC)
(iii) ∠BAC = ∠EAF -sf]=_ (iii) ;femf sf]0f

2. ∆ABC ~ ∆AEF 2. b'O{cf]6f lqe'hsf tLgcf]6} sf]0f cnu 
cnu ePsfn] 

3.
 
AB
AE  = 

AC
AF

cyjf, AE + EB
AE

 = AF + FC
AF

cyjf, 
AE
AE  + 

EB
AE  = 

AF
AF  + 

FC
AF

cyjf, 1 + 
EB
AE  = 1 + 

FC
AF

cyjf,  
EB
AE  = 

FC
AF

cyjf, 
AE
EB  = 

AF
FC

3. ;d¿k lqe'hsf ;ª\ult e'hfsf] cg'kft

             k|dfl0ft eof] .
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S T

P

Q R

pbfx/0f 1
lbOPsf] lrqdf lqe'h PQR / PST ;d¿k lqe'h x'g\ . h;df 
PQ = 8 cm, PR = 6 cm  / PT = 4 cm eP

-s_  PS sf] nDafO kQf nufpg'xf];\ .

-v_  olb ST = 6 cm eP QR sf] nDafO slt x'G5 <

;dfwfg

oxfF lqe'h PQR / PST ;d¿k lqe'h x'g\ .

t;y{, 
PQ
PS  = 

PR
PT   = 

QR
ST  x'G5 .

cyjf, 
8 cm
PS  = 

6 cm
4 cm   = 

QR
6 cm   

-s_ klxnf] b'O{{ cg'kftnfO{ lnFbf,

 
8 cm
PS  = 

6 cm
4 cm  

cyjf, PS = 8 cm × 4 cm
6 cm

 = 5.34 cm

-v_ km]l/ bf];|f] / clGtd cg'kftnfO{ lnFbf,

 
6 cm
4 cm  = 

QR
6 cm  

cyjf, QR = 
6 cm × 6 cm

4 cm  = 9 cm
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E B

A

C

D

3.9m
1.2m

?
6.5m

pbfx/0f 3
bLlksfsf] prfO 1.2 ld6/ 5 . pgL 3.9 ld6/ cUnf] vDaf cufl8 
plePsL l5g\ . pSt vDafsf] 5fofsf] nDafO 6.5 ld6/ ePsf] ;dodf 
pgLn] agfPsf] 5fof slt nfdf] x'G5, kQf nufpg'xf];\ .

;dfwfg
Dffgf}F lrqdf AB aQLsf] vDafsf] prfO, CD bLlksfsf] prfO, 
BE vDafsf] 5fofsf] nDafO / ED bLlksfsf] 5fofsf] nDafO 5 . 
Kf|Zgfg';f/,
AB = 3.9 m, BE = 6.5 m, CD = 1.2 m, ED = ?
∆CDE / ∆ABE ;d¿k 5g\ . 
   [⸪ b'j} ;dsf]0fL lqe'h x'g\ / ∠E b'j}df ;femf sf]0f ePsfn]]
cyjf, 

AB
CD = 

BE
DE  [⸪;d¿k lqe'hsf ;ª\ut e'hfsf] cg'kft ePsfn]]

cyjf, 
3.9
1.2  = 

6.5
DE

cyjf, 3.9 DE = 6.5  ×  1.2

 j}slNks tl/sf

 
PX
PQ  = 

PY
PR    [∆PXY / ∆PQR ;d¿k ePsfn]] 

cyjf, 
5 9  = PY 7.2  

cyjf,  9PY = 36 

cyjf,  9 PY = 36   

cyjf,  PY = 4 cm 

Q R

P

YX

5

4

7.2

pbfx/0f 2
;Fu}sf] lrqdf XY||QR, PX / XQ sf] cg'kft 5 : 4 / PR = 7.2 cm 
eP PY sf] dfg slt xf]nf <
;dfwfg
oxfF lrqcg';f/, XY||QR /  PX : XQ = 5 : 4, PR = 7.2 cm 5 .

eg] PY = ?

dfgf}F PY = x cm t;y{ 

YR = 7.2 cm – x cm

xfdLnfO{ yfxf 5,  
PX
XQ  = 

PY
YR

cyjf,  
5
4 = 

x
7.2 – x

cyjf, 36  – 5x = 4x
cyjf, 9x = 36   
⸫ x = PY= 4 cm
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1.  lqe'h ABC df  olb BC || DE,  AD : BD = 2 : 3 / EC = 12 cm  eP AE sf] dfg 
slt xf]nf <

2. lqe'h XYZ df  olb YZ || PQ,  XQ : QZ = 3:5 / PY = 7.5 cm  eP XY sf] dfg 
slt xf]nf <

3. lbOPsf] lrqaf6 x sf] dfg kQf nufpg'xf];\ M 

4. b'a} e¥ofªn] leQfdf agfPsf sf]0f a/fa/ 5g\ . ;Fu}sf] 
lrqdf ;fgf] e¥ofªsf] nDafO slt xf]nf, kQf nufpg'xf];\ M 

5.  -s_ ;Fu}sf lrqdf ¿vsf] prfO kQf nufpg'xf];\ M 

5 ft

7 ft 14 ft

X

 -v_  Pp6f 20 m cUNff] :tDesf] 5fofsf] nDafO 30 m x'Fbf :tDe;Fu} /x]sf] vDafsf] 5fofsf] 
nDafO 7.5 m x'G5 eg] vDafsf] prfO slt xf]nf, kQf nufpg'xf];\ . 

cEof; 13.4

cyjf, DE = 6.5 × 1.2
3.9

  = 2 m

To;}n] pSt ;dodf bLlksfsf] 5fofsf] nDafO 2 ld6/ x'G5 .

B C D

A

E
1.8 cm

x

24 cm 12 cm

18 ft

45 ft
60 ft
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ljBfyL{x¿ pko'St ;ª\Vofdf ;d"xdf a:g'xf];\ . tkfO{Fsf] prfO / tkfO{Fsf] 5fofsf] gfk s'g} 
;fyLnfO{ lng nufpg'xf];\ . ;f]xL ;dodf tkfO{Fsf] ljBfnosf] v]nd}bfgsf] lardf /x]sf] 
elnan sf]6{sf] s'g} Pp6f vDafsf] 5fofsf] gfk lng'xf];\ . oL tLg gfksf cfwf/df lx;fa 
u/]/ vDafsf] prfO kQf nufpg'xf];\ / k|lj|mof;lxt sIffdf k|:t't ug'{xf];\ .

1.  8 cm  2. 12 cm 3. 5.4 cm 4. 24 ft  

5.  -s_ 10 ft  -v_ 5 m  6 . lzIfsnfO{ b]vfpg'xf];\ .

kl/of]hgf sfo{

pQ/

6.  PGhnn] ljBfnosf] v]nd}bfgdf lardf P]gf /fv]/ P]gfdf cufl8 /x]sf] ¿v k"/f gb]v];Dd 
k5fl8 lxF8] . ca pSt cj:yfdf ¿vsf] prfO s;/L kQf nufpg ;lsG5, ;d"xdf 5nkmn u/L 
n]Vg'xf];\ . 

P]gf
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14.0 k'g/jnf]sg (Review)
lj|mofsnfk 1

-s_  sIffdf ljBfyL{x¿ pko'St ;d"xx¿Dff a:g'xf];\ .

-v_  k|To]s ;d"xn] d]6fsf8{sf] k|of]u u/L Pp6f ;dfgfGt/ rt'e'{h tof/ ug'{xf];\ .  

-u_  To;nfO{ laraf6 lrqdf b]vfPh:t} b'O{ efudf sf6\g'xf];\ .

 

-3_  tL b'O{ 6'j|mfnfO{ dflysf] lrq (iii) df b]vfP h:t} u/L hf]8\g'xf];\ . s:tf] lrq aG5, 
;d"xdf 5nkmn u/L ltgLx¿sf e'hf tyf sf]0fsf af/]df lgisif{ kQf nufpg'xf];\ .

-ª_  km]l/ dflysf lrq (ii) sf 6'j|mfnfO{ lrq (iv) df b]vfOP h:t} u/L vK6fpg'xf];\ / lrq 
(i) sf sf]0fsf] ;DaGw s:tf] kfpg'eof] < ;d"xdf lgisif{ kQf nufpg'xf];\ .

lrq (i) lrq (ii)

lrq (iii) lrq (iv)

kf7 14
rt'e'{h  

(Quadrilateral)

14.1 ;dfgfGt/ rt'e'{hsf u'0fx¿sf] k/LIf0f (Verification of properties 
of parallelogram)

lj|mofsnfk 2

tn lbOPsf lrqx¿nfO{ sIffsf]7fsf leQfx¿Dff ljleGg km/s km/s 7fpFdf Ps Pscf]6f 
5'6\6f5'6\6} 6fF:g'xf];\ . Pp6} a]Grdf a;]sf ;fyLsf ;d"xn] kfn}kfnf] ub}{ pSt lrq cjnf]sg 
ug'{xf];\ . k|To]s lrqsf] gfd, e'hf / sf]0fsf gfksf ;DaGwsf af/]df lgisif{ cfcfkm\gf] skLdf 
n]Vg'xf];\ . ;a} lrqx¿n] s] s] b]vfpg vf]h]sf 5g\,cfcfkm\gf] ;d"xdf 5nkmn u/L lrq;lxt 
sfkLdf a'bfFut ¿kdf n]Vg'xf];\ / sIffdf k|:t't ug'{xf];\ . 
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-s_ -v_ -u_ 

-3_ -ª_ -r_

A B

C D

;fWo 1

b'O{cf]6f a/fa/ / ;dfgfGt/ /]vfv08sf Ps}lt/sf 5]p 5]psf laGb' hf]8\g] /]vfv08 klg  
a/fa/ / ;dfgfGt/ g} x'G5g\ . 

yfxf lbOPsf], 
AB =  CD / AB // CD 5g\ . ;fy} 5]p A / C tyf 
B / D klg hf]l8Psf 5g\ . 

k|dfl0ft ug'{kg]{,
AC = BD / AC // BD
/rgf M  laGb' B / C hf]8f}F .
k|df0f

tYo sf/0f
1. ∆ABC / ∆BCD df 1.

(i)

(ii)

(iii)

AB = CD -e'=_
∠ABC = ∠BCD -sf]_
BC = BC -e'=_

(i)
(ii)
(iii)

Yffxf lbOPsf]
AB//CD df PsfGt/ sf]0f
;femf e'hf

2. ∆ABC ≅ ∆BCD 2. e'= sf]= e'= tYocg';f/
3. AC = BD 3. cg'¿k lqe'hsf ;ª\ult e'hf a/fa/ x'G5g\ .
4. ∠ACB = ∠CBD 4. cg'¿k lqe'hsf ;ª\ult sf]0f a/fa/ x'G5g\ .
5. AC // BD 5. PsfGt/ sf]0f a/fa/ ePsfn]

6. AC = BD / AC // BD 6. tYo 3 / 6 af6

              k|dfl0ft eof] .
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;fWo 2

a/fa/ / ;dfgfGt/ /]vfv08sf ljk/Ltlt/sf 5]p5]psf laGb' hf]8\g] /]vfv08x¿ cfk;df 
;dlåefhg x'G5g\ .

yfxf lbOPsf],

PQ = RS / PQ // RS 5 . h;df ljk/Lt 5]p j|mdzM 

P / S tyf Q / R hf]l8Psf 5g\ . /]vfv08 

PS / QR laGb' O df sfl6Psf 5g\ .

k|dfl0ft ug'{kg]{,

PO = OS / QO = OR cyf{t, PS / QR cfk;df ;dlåefhg x'G5g\ .

k|df0f

tYo sf/0f
1. ∆POQ / ∆ROS df 1.

(i)

(ii)
(iii)

∠OPQ = ∠OSR -sf]_

PQ = RS -e'=_

∠PQO = ∠SRO -sf]_

(i)

(ii)

(iii)

PQ//RS df ag]sf PsfGt/ sf]0f

Yffxf lbOPsf]

PQ//RS df ag]sf PsfGt/ sf]0f
2. ∆POQ ≅ ∆ROS 2. sf]= e'= sf]= tYocg';f/
3. PO=  OS , QO =OR 3. cg'¿k lqe'hsf ;ª\ult e'hf  

a/fa/ x'G5g\ .
            k|dfl0ft eof] .

P
Q

R
S

O

;fWo 3

;dfgfGt/ rt'e'{hsf ;Dd'v e'hf / ;Dd'v sf]0f a/fa/ x'G5g\ .

yfxf lbOPsf], 

;dfgfGt/ rt'e'{h ABCD 5 h;df AB // DC / AD // BC 5 . 

k|dfl0ft ug'{kg]{,

1. AB = DC,  AD = BC
2. ∠ABC = ∠ADC,  ∠DAB = ∠BCD

/rgf M laGb' B / D hf]8f}F .

A B

D C
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k|df0f

tYo sf/0f
1. ∆ABD / ∆BCD df 1.

(i).

(ii)
(iii)

∠ABD = ∠BDC -sf]=_

BD = BD -e'=_

∠ADB =∠DBC -sf]_

(i)

(ii)
(iii)

AB//DC df ag]sf PsfGt/ sf]0f

;femf e'hf

AD//BC df ag]sf PsfGt/ sf]0f
2. ∆ABD ≅ ∆BCD 2. sf]= e'= sf]= tYocg';f/
3. AB = DC / AD = BC 3. cg'¿k lqe'hsf ;ª\ult e'hf a/fa/ x'G5g\ .
4. ∠DAB = ∠BCD

∠ABD = ∠BDC

∠ADB = ∠DBC

4. cg'¿k lqe'hsf ;ª\ult sf]0f a/fa/ x'G5g\ .

5. ∠ABD + ∠DBC = 
∠BDC + ∠ADB

5. a/fa/ sf]0fdf a/fa/ sf]0f Hff]8\bf a/fa/ g} 
x'G5 .

6. ∠ABC = ∠ADC 6. tYo 5 af6
7. AB = DC, AD =  BC / ∠ABC 

= ∠ADC,  ∠DAB = ∠BCD
7. tYo 3, 4 / 6 af6

             k|dfl0ft eof] .

;fWo 4

;Dd'v e'hf a/fa/ ePsf] rt'e'{h ;dfgfGt/ rt'e'{h x'G5 .

yfxf lbOPsf], 

rt'e'{h ABCD 5 h;df AB = CD / AD = BC 5 . 

k|dfl0ft ug'{kg]{,

 ABCD Pp6f ;dfgfGt/ rt'e'{h xf] .
 cyf{t AB // CD , AD // BC
/rgf M laGb' A / C hf]8f}F .

A B

D C
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k|df0f

tYo sf/0f
1. ∆ABC / ∆ACD df 1.

(i)
(ii)
(iii)

AB = CD -e'=_
AD = BC -e'=_
AC =AC -e'=_

(i)
(ii)
(iii)

yfxf lbOPsf]
yfxf lbOPsf]
;femf e'hf

2. ∆ABC ≅ ∆ACD 2. e'= e'= e'= tYocg';f/
3. ∠ACB = ∠DAC

∠BAC = ∠ACD
3. cg'¿k lqe'hsf ;ª\ult sf]0f a/fa/ x'G5g\ .

4. AB // CD , AD //BC 4. PsfGt/ sf]0f a/fa/ ePsfn] .
              k|dfl0ft eof] .

;fWo 5

;Dd'v sf]0f a/fa/ ePsf] rt'e'{h ;dfgfGt/ rt'e'{h x'G5 .
yfxf lbOPsf], 

rt'e'{h ABCD df ∠ABC = ∠ADC  / ∠DAB = ∠BCD 5 . 

k|dfl0ft ug'{kg]{,

ABCD Pp6f ;dfgfGt/ rt'e'{h xf] . 

k|df0f

tYo sf/0f
1. ∠ABC + ∠BCD + ∠CDA

+ ∠DAB = 360⁰
1. rt'e'{hsf leqL sf]0fsf] of]ukmn 360° 

x'G5 . 

2. ∠ABC + ∠BCD
+∠ABC + ∠BCD = 360°
cyjf, 2∠ABC + 2∠BCD = 360⁰
cyjf, ∠ABC + ∠BCD = 180⁰

2. ∠ABC = ∠CDA / 
∠DAB = ∠BCD ePsfn] 

3. AB // CD 3. j|mdfut leqLsf]0fsf] of]ukmn 180° 
ePsfn] 

4. To;} u/L ∠BCD + ∠CDA = 180⁰ 4. sf/0f 1, 2, 3 h:t} 
5. BC // AD 5. j|mdfut leqL sf]0fsf] of]ukmn 180° 

ePsfn] 
6. AB // CD , BC//AD 6. tYo 3 / 5 af6 
7. ABCD Pp6f ;dfgfGt/ rt'e'{h xf] . 7. tYo 6 af6

             k|dfl0ft eof] .

A B

CD



279ul0ft, sIff (

;fWo 7 -;fWo 6 sf] lanf]d_

s'g} rt'e'{hsf ljs0f{ cfk;df ;dlåefhg x'G5g\ eg] pSt rt'e'{h ;dfgfGt/ rt'e'{h x'G5 .

yfxf lbOPsf], 
rt'e'{h ABCD df AO = OC / DO = OB 5g\ . 

k|dfl0ft ug'{kg]{,
ABCD Pp6f ;dfgfGt/ rt'e'{h xf] . 

D C

BA

O

;fWo 6

;dfgfGt/ rt'e'{hsf ljs0f{ cfk;df ;dlåefhg x'G5g\ .

yfxf lbOPsf], 

PQRS Pp6f ;dfgfGt/ rt'e'{h xf] h;df ljs0f{  
PR / QS laGb' O df k|ltR5]bg ePsf 5g\ .

k|dfl0ft ug'{kg]{,

PO = OR / SO = OQ
k|df0f

tYo sf/0f
1. ∆POQ / ∆ROS df 1.
(i)
(ii)
(iii)

∠OPQ = ∠ORS -sf]=_
PQ = RS -e'=_
∠OQP = ∠OSR -sf]=_

(i)
(ii)
(iii)

PQ // SR df PsfGt/ sf]0f
;dfgfGt/ rt'e'{hsf ;Dd'v e'hf
PQ // SR df PsfGt/ sf]0f

2. ∆POQ ≅ ∆ROS 2. sf]= e'= sf]= tYocg';f/
3. PO = OR, QO = OS 3. cg'¿k lqe'hsf ;ª\ult e'hf a/fa/ x'G5g\ .

             k|dfl0ft eof] .

P Q

RS

O
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k|df0f

tYo sf/0f
1. ∆AOB / ∆DOC df 1.
(i)
(ii)
(iii)

AO = OC -e'=_

∠AOB = ∠COD -sf]=_

OB = OD -e'=_

(i)
(ii)
(iii)

yfxf lbOPsf] 
zLiff{led'v sf]0f
yfxf lbOPsf]

2. ∆AOB ≅  ∆DOC 2. e'= sf]= e'= tYocg';f/ 
3. AB  = DC 3. cg'¿k lqe'hsf ;ª\ult e'hf a/fa/ x'G5g\ .
4. ∠OBA = ∠ODC 4. cg'¿k lqe'hsf ;ª\ultsf]0f a/fa/ x'G5g\ .

5. AB // DC 5. PsfGt/ sf]0f a/fa/ ePsfn] 
6. AD // BC, AD = BC 6. AB // DC / AB = DC ePsfn] 
7. ABCD Pp6f ;=r= xf] . 7. ;Dd'v e'hf a/fa/ / ;dfgfGt/ ePsfn] .

             k|dfl0ft eof] .

pbfx/0f 1

lbOPsf] lrqdf x / y sf] dfg kQf nufpg'xf];\ M

;dfwfg  

xfdLnfO{ yfxf 5, 

(i)  ∠BAE + ∠EDC =180°

  [⸪AB // CD df j|mdfut leqL sf]0f ]
 cyjf, ∠EDC  = 180° – ∠BAE = 180° – 116° = 64°
 ∠DCE  = ∠DEC = y  [⸪ DE = DC ePsfn]]
(ii) ∠DEC + ∠ECD + ∠EDC = 180°       [⸪ ∆CDE sf leqL sf]0fsf] of]ukmn]
 cyjf,  y + ∠ECD + 64° = 180°
 cyjf,  y + y = 180° – 64° [⸪ CD = DE ePsfn]]
 cyjf, 2y  = 116°
 To;sf/0f y = 58°
 ∠BCD = ∠BAD [⸪ ;=r= ABCD sf ;Dd'v sf]0f]
 km]l/  x + y = 116° 
 cyjf,  x = 116° – y = 116° – 58° = 58° 

A

C

DE

B

116⁰

x

y
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A

B EC

D

x
120°

cEof; 14

-s_

 

-v_ -u_

-3_ -ª_ -r_

2x x x

y
118°

8x

3x + 5

3x – 11 x + 5

(y–10)° (5x–10)°

(12x – 14)°

2x – 1

x + 5

A B C

DE

54°

68° xy

pbfx/0f 2

;Fu}sf] ;dafx' rt'e'{h PQRS df ∠PSR sf] gfk kQf nufpg'xf];\ M

;dfwfg  

oxfF ∠QPR = ∠QRP = 37°    [⸪ PQRS ;dafx' rt'e'h{ PR= RQ x'G5] 

 ∠QPR + ∠QRP + ∠PQR = 180°     [⸪∆PQR sf leqL sf]0fsf] of]ukmn]

 cyjf, 37° + 37° +  ∠PQR = 180°
 cyjf,  ∠PQR = 180° – 74° = 106°
 km]l/  ∠PSR = ∠PQR = 106°   [⸪ ;dafx' rt'e'{h PQRS sf ;Dd'v sf]0f]
 ctM  ∠PSR = 106°

P

Q

R

S

37° 

2.  lbOPsf lrqdf x /   sf] dfg kQf nufpg'xf];\ M

1.  tn lbOPsf lrq ;dfgfGt/ rt'e'{h x'gsf nflu x / y sf] dfg slt x'g'knf{, kQf nufpg'xf];\ M

-s_ -v_
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P O

NM

3.  ;u}sf] lrq ;dafx' rt'e'{h xf] . olb ∠DAC = 34° eP, ∠DAB, 
∠ABC, ∠BCA / ∠CDA sf] kQf nufpg'xf];\ .

D C

BA

34°

4.   olb Pp6f ;dfgfGt/ rt'e{'hsf Ps hf]8L ljk/Lt sf]0f j|mdzM (63 – 3x)° / (4x – 7)° 
ePdf To;sf ;a} sf]0fsf] dfg kQf nufpg'xf];\ .

5. ;Fu}sf] lrqdf  MN = OP / PM = ON 5 eg] MNOP 
;dfgfGt/ rt'e'{h xf] egL k|dfl0ft ug'{xf];\ .

6.   PQRS Pp6f ;dfgfGt/ rt'e'{h xf] . X / Y /]vfv08 PQ / RS 
sf dWolaGb' x'g\ eg] PXRY ;dfgfGt/ rt'e'{h xf] egL k|dfl0ft 
ug'{xf];\ .

S Y R

QXP

7.   lbOPsf] lrqdf AD = EF, AD // EF, EF = BC / EF // 
BC 5 eg] ABCD ;dfgfGt/ rt'e'{h xf] egL k|dfl0ft ug'{xf];\ .

A B

CD

E

F

8.  Pp6f rt'e'{h SLOW 5 h;df SL = LO = OW = SW 5 eg] pSt rt'e'{hnfO{ 
;dfgfGt/ rt'e'{h xf] egL k|dfl0ft ug'{xf];\ .

9.  Pp6f rt'e'{h MOAT 5 h;df ljs0f{ MA n] OT nfO{ laGb' R df sf6]sf] 5 /  
MR = RA / TR = OR  5 eg] pSt rt'e'{h ;dfgfGt/ rt'e'{h xf] egL k|dfl0ft 
ug'{xf];\ .



283ul0ft, sIff (

pko'St ;ª\Vofdf ljBfyL{x¿ ;d"xdf a:g'xf];\ . ;a} hgf ljBfnosf] v]nd}bfgdf hfg'xf];\ . 
k|To]s ;d"xn] 8f]/Lsf] ;xof]uaf6 ;dfgfGt/ rt'e'{h / To;sf ljs0f{ agfpg'xf];\ . ca 
o;/L ag]sf] ;dfgfGt/ rt'e'{hsf] cjnf]sg u/]/ tyf gfk lnP/ pSt ;dfgfGt/ rt'e'{hsf 
;Dd'v e'hf / ljs0f{sf] ;DaGw vf]hL u/L sIffdf k|:t't ug'{xf];\ .

1.  -s_  60° -v_ x = 56°, y = 62° -u_ x = 12°, y = 140° 
  -3_ x = 1   -ª_ x = 8 -r_ x = 6   2. -s_ 60  
  -v_ x = 58°, y = 54°    3. 68°, 112°, 34°, 112° 

  4. 33°  /  147° 5-9. lzIfsnfO{ b]vfpg'xf];\ .

kl/of]hgf sfo{

pQ/
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15.0 k'g/jnf]sg (Review)
sIffdf ljBfyL{nfO{ ^÷^ hgfsf] ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xsf ;b:ox¿nfO{  

1, 2, 3, 4, 5 / 6 gfds/0f ug'{xf];\ . k|To]s ;d"xdf lzIfsaf6 k|fKt tnsf lrqx¿dWo] cfˆgf]  

gfds/0f cg';f/sf] rt'e'{hsf] lrq lng'xf];\ . 

ca ;a} ;d"xsf Pp6} gDa/ ePsf ;b:o Pp6f ;d"xdf a:g'xf];\ . h:t}M ;a} ;d"xsf 1 x¿ 
Pp6f ;d"xdf, 2 x¿ csf]{ ;d"xdf a:g'xf];\ . pSt gofF ;d"xdf cfkm"nfO{ k/]sf] rt'e'{hsf] 
cWoog u/L lgDglnlvt k|Zgsf] pQ/ vf]Hg'xf];\  . ;d"xdf 5nkmn u/]/ ;femf lgisif{ tof/ 
ug'{xf];\ M

-s_ k|To]s rt'e'{hsf] gfd s] xf] < 

-v_ rt'e'{hsf ljz]iftfx¿ s] s] 5g\ <

gofF ;d"xdf lgisif{ tof/ kfl/;s]kl5 k'gM k'/fgf] ;d"xdf kms]{/ cfkm"n] l;s]sf s'/fnfO{  
kfn}kfnf] k|:t't ug'{xf];\ / ;a} rt'e'{hx¿sf af/]df ;d"xsf] lgisif{ tof/ ug'{xf];\ . cGTodf 
sIffsf]7fdf ;dd"xut ¿kdf k|:t't ug'{xf];\ .

1 2 3

4 5
 

6

kf7 15
/rgf  

(Construction)
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15.1  ljifdafx' rt'e'{hsf] /rgf (Construction of scalene quadrilateral)

 -s_ rf/cf]6f e'hf / Pp6f ljs0f{sf] gfk lbOPsf] cj:yfdf (When  the measure 
of four sides and a diagonal are given)

AB = 4.8 cm, BC = 4.3 cm, CD = 3.6 cm, AD = 4.2 cm 
/ ljs0f{ AC = 6 cm. ePsf] rt'e'{hsf] /rgf ug'{xf];\ .

;dfwfg

;j{k|yd lbOPsf] gfk ePsf] ;dafx' rt'e'{hsf] gd'gf vfsf 
tof/ u/L gfds/0f ug'{xf];\ . 

 r/0f

1.   l;wf/]vf AB = 4.8 cm lvRg'xf];\ .

2.   A af6 6 cm a/fa/sf] cw{Jof; lnP/ rfk lvRg'xf];\ .

3.   B af6 4.3 cm a/fa/sf] cw{Jof; lnP/ rfk lvRg'xf];\ . 
klxn]sf] rfknfO{ sfl6Psf] laGb'nfO{ C gfd lbg'xf];\ .

4.   B / C clg A / C hf]8\g'xf];\ .

5.   km]l/ A af6 4.2 cm a/fa/sf] cw{Jof; lnP/ rfk 
lvRg'xf];\ .

6.   C af6 3.6 cm cw{Jof; lnP/ rfk lvRg'xf];\ / klxn]
sf] rfknfO{ sf6]sf] laGb'nfO{ D gfd lbg'xf];\ .

7.    laGb' A / D, C / D hf]8\g'xf];\ . 

 cfjZos rt'e'{h ABCD tof/ eof] .

 -v_  b'O{cf]6f cf;Gg e'hf / tLgcf]6f sf]0f lbOPsf] cj:yfdf (When two adjacent 
sides and three angles are given)

PQ = 4.5 cm, ∠PQR = 120°, QR = 3.8 cm, ∠QRS = 105° / ∠QPS = 60° ePsf] 
Pp6f rt'e''{h PQRS sf] /rgf ug'{xf];\ . 

4.8 cm

4.
2 

cm

4.3 cm

6 c
m

A B

D C3.6 cm

4.8 cm

4.
2 

cm

4.
3 

cm6 cm

A B

D C3.6 cm

v];|f lrq
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;dfwfg 

;j{k|yd lbOPsf] gfk ePsf] rt'e'{hsf] gd'gf vfsf tof/ u/L gfds/0f ug'{xf];\ . 

 r/0f

1. QR = 3.8 cm ePsf] /]vfv08 lvRg'xf];\ .

2. laGb' Q df sDkf;sf] ;xfotfn] ∠RQX = 
120° sf] sf]0f lvRg'xf];\ .

3. ljGb' Q nfO{ s]Gb| dfg]/ 4.5 cm sf] cw{Jof; 
lnP/ rfk lvRg'xf];\ / P gfd lbg'xf];\ .

4. ljGb' R df sDkf;sf] k|of]u u/L 105° sf] 
∠QRY lvRg'xf];\ .

5. ljGb' P df sDkf;sf] ;xfotfn] ∠QPZ = 
60° lvRg'xf];\, hxfF RY / PZ ljGb' S df 
k|ltR5]bg x'G5 . 

 cfjZos rt'e'{h PQRS tof/ eof] .

 -u_  tLgcf]6f e'hf / b'O{{cf]6f sf]0f lbOPsf] cj:yfdf (When three sides and two 
angles are given)

QR = 6  cm,  RS = 5 cm, PS = 5.7 cm ∠S = 105°, ∠R = 120° ePsf] rt'e'{h PQRS sf]  
/rgf ug'{xf];\ . 

;dfwfg 

;j{k|yd lbOPsf] gfk ePsf rt'e'{hsf] 
gd'gf vfsf tof/ u/L gfds/0f  ug'{xf];\ . 

 r/0f

1. RS = 5 cm ePsf] /]vfv08 
lvRg'xf];\ . 

2. sDkf;sf] k|of]u u/L laGb' R / S 
df j|mdzM 120° / 105° sf sf]0f 
lvRg'xf];\ .

3. laGb' R nfO{ s]Gb| dfg]/ 6 cm sf] 
cw{Jof; lnP/ rfk lvRg'xf];\, h'g 
laGb' Q df sfl6G5 .

6 cm

5 cm

5.7 cm

SR

Q P

120° 105°

120° 105°

A

6 cm

5 cm

5.7 cm

X

B

SR

Q P

Y

120° 105°4.5 cm

3.8 cm

P

Q R

S
60°

120°

60°

105°

4.5 cm

3.8 cm

P S
Z

X

Q R

Y
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lbOPsf cj:yfdf rt'e'{hsf] /rgf ug'{xf];\ M

1.  rt'e'{h ABCD h;df AB = AD = 3 cm, BC = 2.5 cm, AC = 4 cm / BD = 5 cm

2.  rt'e'{h MNOP h;df MO = MP = 6 cm, NO = 7.5 cm, OP = 5 cm / NP  
= 10 cm

3.  rt'e'{h PQRS h;df PQ = 3.5 cm, QR = 2.5 cm , RS = 4 cm, ∠Q = 75⁰ / ∠R 

= 120⁰

4.  rt'e'{h ABCD h;df AB = 3.6 cm, BC = 3.3 cm, AD = 2.7 cm,  ljs0f{ AC = 
4.6 cm BD = 4 cm 

5.  rt'e'{h PQRS h;df PQ = 5 cm, QR = 6.5 cm, ∠P = ∠R = 100° /∠S = 75° 

6.  rt'e'{h ABCD h;df AB = 3.8 cm, BC = 3.4 cm, CD = 4.5 cm, AD  

= 5 cm / ∠B = 60°

15.2 ;dnDa rt'e'{hsf] /rgf  (Construction of trapezium)
 -s_ tLgcf]6f e'hf / Pp6f sf]0fsf] gfk lbOPdf (When length of  three sides and 

measurement of an angle are given)

AB || CD, AB = 8 cm, BC = 6 cm, CD = 4 cm / 
∠ABC = 60° ePsf] ;dnDa rt'e'{hsf] /rgf ug{'xf];\ .

;dfwfg

;j{k|yd lbOPsf] gfksf] ;dnDa rt'e'{hsf] gd'gf vfsf tof/ 
u/L gfd n]Vg'xf];\ . 

4. laGb' S nfO{ s]Gb| dfg]/ 5.7 cm a/fa/ cw{Jof; lnP/ laGb' P df rfk sf6\g'xf];\ .
5. laGb' P / Q nfO{ hf]8\g'xf];\ .
⸫ cfjZos rt'e'{h PQRS tof/ eof] .

cEof; 15.1

pQ/

/rgf u/]/ lzIfsnfO{ b]vfpg'xf];\ .

4 cm

6 cm

8 cm
60°

D C

A B
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 r/0f

1.  AB = 8 cm nDafO ePsf]  
/]vfv08 lvRg'xf];\ .

2.  laGb' B df ∠ABX = 60° sf]0f lvrL, 
6 cm sf] cw{Jof;  lvRg'xf];\ h'g laGb' 
C df sfl6G5 . 

3.  laGb' C af6 ∠BCY = 120° sf]0f 
lvRg'xf];\ .

4.  laGb' C af6 4 cm sf] cw{Jof; lnP/ 
rfk lvRg'xf];\ h'g D df sfl6G5 . 

5.  laGb' A / D hf]8\g'xf];\ . 
 ⸫ cfjZos ;dnDa rt'e'{h ABCD tof/ eof] .

 -v_ rf/cf]6f e'hf lbOPsf] / ;dfgfGt/ e'hf tf]lsPsf] cj:yfdf  
 (When all the four sides are given and the parallel sides are marked)

AB = 7 cm, BC = CD = 4 cm, DA = 5 cm /  
AB || CD ePsf] ;dnDa rt'e'{hsf] /rgf ug'{xf];\ M

;dfwfg
lbOPsf] gfksf] gd'gf ;dnDa rt'e'{h ABCD lvRg'xf];\ .

 r/0f

1.  7 cm nDafO ePsf] /]vfv08 AB lvRg'xf];\ .
2.  AE = DC = 4 cm  x'g] u/L AB df 4 cm df 

laGb' E gfds/0f ug'{xf];\ .
3.  laGb' E nfO{ s]Gb|laGb' dfg]/ 5 cm sf] cw{Jof; 

lnP/ rfk lvRg'xf];\ .
4.  km]l/ B af6 4 cm sf] cw{Jof; lnP/ klxnf] 

rfknfO{ sf6\g'xf];\ / sfl6Psf] laGb'nfO{ C 
gfd lbg'xf];\ .

5.  C nfO{ s]Gb| dfg]/ 4 cm sf] cw{Jof; lnP/ 
rfk lvRg'xf];\ .

6.   A s]Gb|af6 5 cm sf] cw{Jof; lnP/ C s]Gb|laGb' lnP/ sf6]sf] rfknfO{ sf6\g'xf];\ / D 
gfds/0f ug'{xf];\ .

7.  laGb' B / C, C / D tyf D / A hf]8\g'xf];\ .
 cfjZos rt'e'{h ABCD tof/ eof] .

Y

X

CD

A 8 cm

6 cm

4 cm

120°

60°
E B

D C

A B

4 cm

7 cm

4 cm
5 cm

D C

A B

4 cm

7 cm

4 cm
5 cm

E

4 cm
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 -u_ tLgcf]6f e'hf / Pp6f ljs0f{ lbOPsf] cj:yfdf (When three sides and one 
diagonal are given)

AB = 10 cm, BC = 5 cm, AC = 8 cm, CD = 6m /  
AB || CD ePsf] ;dnDa rt'e'{h lvRg'xf];\ .

;dfwfg
lbOPsf] gfksf] gd'gf ;dnDa rt'e'{h ABCD lvRg'xf];\ .

 r/0f

1.  AB = 10 cm nDafO ePsf] /]vfv08 lvRg'xf];\ .

2.  laGb' A / B nfO{ s]Gb| dfg]/ j|mdzM 8 cm /  
5 cm cw{Jof; lnP/ rfk 
lvRg'xf];\ / sfl6Psf] laGb'nfO{ 
C gfd lbg'xf];\ .

3.  laGb' A / C tyf B / C nfO{ 
hf]8\g'xf];\ .

4.  sf]0f :yfgfGt/0f u/L ∠BAC 
sf] gfk a/fa/sf] sf]0f ∠ACX 
lvRg'xf];\ .

5. laGb' C af6 6 cm sf] cw{Jof; lnP/ rfk lvRg'xf];\, h'g laGb' D df sfl6G5 .

6. laGb' D / A nfO{ hf]8\g'xf];\ .

 ⸫ cfjZos ;dnDa rt'e'{h ABCD tof/ eof] .

 -3_  b'O{cf]6f e'hf / b'O{cf]6f sf]0f lbOPsf] cj:yfdf (When two sides and two 
angles are given)

AB = 7 cm, BC = 6 cm, ∠BAD = 90°  / ∠ABC = 75° ePsf] ;dnDa rt'e'{hsf]  
/rgf ug{'xf];\ .

;dfwfg

lbOPsf] gfksf] gd'gf ;dnDa rt'e'{h ABCD lvRg'xf];\ . 

6 cmD

A B

C

5 cm8 cm

10 cm

6 cm

8 cm

10 cm

5 cm

Z

Y

X

A

D C

B

D

A B7 cm

6 cm

C

75°
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lbOPsf cj:yfdf ;dnDa rt'e'{hsf] /rgf ug'{xf];\ M

1.  ;=n=r= ABCD h;df  AB = 6 cm, BC = 4 cm, CD = 3.2 cm, ∠B = 75° /  
DC // AB 

2.  ;=n=r= ABCD h;df AB // DC, AB = 7 cm, BC = 5 cm, AD = 6.5 cm /  
∠B = 60°

3.  ;=n=r= ABCD h;df AB // CD, AB = 8 cm, BC = 6 cm, CD = 4 cm /  
∠C = 120°

4.  ;=n=r= PQRS h;df e'hfsf nDafO j|mdzM  PQ = 10 cm, QR = 4 cm,   
RS = 6 cm / SP = 3 cm ePsf] h;df PQ // SR

 r/0f

1.  AB = 7 cm nDafO ePsf]  
/]vfv08 lvRg'xf];\ .

2.  laGb' A / B df sDkf;sf] 
j|mdzM 90° / 75° sf] sf]0f 
∠BAX / ∠ABY lvRg'xf];\ .

3.  laGb' B af6 6 cm sf] cw{Jof; 
lnP/ rfk lvRg'xf];\, h'g laGb' 
C df sfl6G5 .

4.  laGb' C af6 sDkf;sf] k|of]u 
u/L 105° sf] sf]0f lvRg'xf];\ h'g laGb' D df sfl6G5 .

| cfjZos ;dnDa rt'e'{h ABCD tof/ eof] .

cEof; 15.2

pQ/

/rgf u/]/ lzIfsnfO{ b]vfpg'xf];\ .

75°

105°

6 cm

7 cm
A

D

C
Z

X Y

B
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15.3 ;dafx' rt'e'{hsf] /rgf (Construction of rhombus)
-s_ b'O{cf]6f ljs0f{sf gfkx¿ lbOPsf] cj:yfdf (When the Length of two 

diagonals are given)

ljs0f{ AC = 8.6 cm / BD = 6.2 cm  
ePsf] Pp6f ;dafx' rt'e'{h ABCD sf]  
/rgf ug'{xf];\ .

v];|f /rgf

;j{k|yd lbOPsf] gfksf cfwf/df ;dafx' 
rt'e'{hsf] gd'gf vfsf tof/ u/L gfds/0f 
ug'{xf];\ .

;dafx' rt'e'{hsf] /rgfsf r/0f

1. Pp6f l;wf/]vf AC = 8.6 cm lvRg'xf];\ .

2. sDkf;sf] dbtn] pSt AC /]vfsf] 
nDafw{s PQ sf] /rgf ug'{xf];\ . 
nDafw{s PQ / /]vf AC sfl6Psf] 
ljGb'nfO{ O gfds/0f ug'{xf];\ . 

3.  ljGb' O nfO{ s]Gb|ljGb' agfOsg 
cw{Jof; 3.1 cm x'g] u/L (BD sf] 
cfwf_ OP tk{m D ljGb' / OQ tk{m B 
ljGb'df rfk sf6\g'xf];\ . 

4.  ljGb' A / B; B / C; C / D /  
D / A ?n/sf] ;xfotfn] hf]8\g'xf];\ . 

 o;/L cfjZos ;dafx' rt'e'{h ABCD 
sf] /rgf eof] .

D C

BA

6.2 cm

8.6 cm

P

D

A

B

Q

O
C

8.6 cm6.
2 

cm
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-v_ Pp6f e'hf / Pp6f zLif{sf]0fsf] gfk lbOPsf] cj:yfdf (When a side length 
and an vertex angle are given)

e'hf PQ = 5.3 cm / zLif{sf]0f PQR = 45°  ePsf] Pp6f ;dafx' rt'e'{h PQRS sf] 
/rgf ug'{xf];\ .

v];|f /rgf

;j{k|yd lbOPsf] gfksf cfwf/df ;dafx' 
rt'e'{hsf] gd'gf vfsf tof/ u/L gfds/0f 
ug'{xf];\ .

;dafx' rt'e'{hsf] /rgfsf r/0f

1.  Pp6f l;wf/]vf PQ = 5.3 cm lvRg'xf];\ .

2.  sDkf;sf] dbtn] ljGb' Q df 
∠PQR = 45°  x'g]u/L sf]0f 
tof/ ug'{xf];\ . 

3. sDkf;sf] dbtn] 5.3 cm 
gfk lnO{ QA /]vfsf] ljGb'  
R df rfk sf6\g'xf];\ . 

4. ;f]xL gfkdf ljGb' P / R af6 
sDkf;sf] dbtn] Pscsf{;Fu 
k|ltR5]bg x'g] u/L ljGb' S kQf nufpg'xf];\ . 

5.  ljGb' P / S tyf R / S ?n/sf] ;xfotfn] hf]8\g'xf];\ . o;/L cfjZos ;dafx' rt'e'{h 
PQRS sf] /rgf eof] . 

S

A

R

P Q5.3 cm

45°

S R

QP
5.3 cm
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 -u_ cfwf/ e'hf / Pp6f ljs0f{sf] nDafO lbOPsf] cj:yfdf (A side length and 
length of a diagonal are given)

e'hf EF = 5.5 cm / ljs0f{ EG = 7 cm ePsf] Pp6f ;dafx' rt'e'{h EFGH sf]  
/rgf ug'{xf];\ .

v];|f /rgf

;j{k|yd lbOPsf] gfksf cfwf/df ;dafx' rt'e'{hsf] 
gd'gf vfsf tof/ u/L gfds/0f ug'{xf];\ .

;dafx' rt'e'{hsf] /rgfsf r/0f

1. Pp6f l;wf/]vf EG = 7 cm lvRg'xf];\ .

2.  sDkf;sf] dbtn] pSt EG /]vfsf] 
nDafw{s PQ sf] /rgf  ug'{xf];\ . 

3.  ljGb' E af6 sDkf;sf] d2tn] 5.5 cm 
sf] rfk OP / OQ b'j}tk{m lvRg'xf];\ / 
pSt k|ltR5]lbt ljGb'nfO{ qmdzM H / F 
gfds/0f ug'{xf];\ .

4.  ljGb' E / F; F / G; G / H; / H / E 
?n/sf] ;xfotfn] hf]8\g'xf];\ . 

 o;/L cfjZos ;dafx' rt'e'{h EFGH 
sf] /rgf eof] .

P

H

E

F

Q

O G7 cm

5.5 cm

H G

E F

7 cm

5.5 cm
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 -3 _ cfwf/ e'hf / cfwf/ e'hf;Fu ljs0f{n] agfPsf] sf]0f lbOPsf] cj:yfdf (A side 
length and an angle between the side and diagonal are given)

e'hf AB = 4.7 cm / ∠CAB = 60o ePsf] Pp6f ;dafx' rt'e'{h ABCD sf]  
/rgf ug'{xf];\ .

v];|f /rgf

;j{k|yd lbOPsf] gfksf cfwf/df ;dafx' rt'e'{hsf] 
gd'gf vfsf tof/ u/L gfds/0f ug'{xf];\ .

;dafx' rt'e'{hsf] /rgfsf r/0f

1.  Pp6f l;wf/]vf AB = 4.7 cm 
lvRg'xf];\ .

2.  sDkf;sf] dbtn] ljGb' A df 
∠PAB = 600 x'g]u/L sf]0f 
tof/ ug'{xf];\ . 

3.  sDkf;sf] dbtn] 4.7 cm 
gfk lnO{ B ljGb'af6 AP   
/]vfdf rfk sf6\g'xf];\ . pSt 
sfl6Psf] ljGb'nfO{ C gfds/0f 
ug'{xf];\ .

4.  ;f]xL gfkdf ljGb' A af6 
dflytk{m / ljGb' C af6 
afFoftk{m sDkf;sf] dbtn] Pscsf{;Fu k|ltR5]bg x'g] u/L ljGb' D kQf nufpg'xf];\ . 

5.  ljGb' B / C; C / D / A / D ?n/sf] ;xfotfn] hf]8\g'xf];\ .

 o;/L cfjZos ;dafx' rt'e'{h ABCD sf] /rgf eof] . 

D

P

C

BA

60°

4.7 cm

D C

BA

60°

4.7 cm
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lbOPsf cj:yfdf ;dafx' rt'e'{hsf] /rgf ug'{xf];\ M

cEof; 15.3

1.  (a) ;dafx' rt'e'{h PQRS h;sf ljs0f{ PR = 9.4 cm / QS = 7.2 cm 
      (b) ;dafx' rt'e'{h WXYZ h;sf ljs0f{ WY = 6.6 cm / XZ = 4.8 cm

     (c) ;dafx' rt'e'{h ABCD h;sf ljs0f{ AC = 5.9 cm / BD = 6.8 cm

2.  (a) ;dafx' rt'e'{h EFGH h;df e'hf EF = 6.3 cm / zLif{sf]0f  ∠E = 75°   

 (b) ;dafx' rt'e'{h ABCD h;df e'hf BC = 5.5 cm / zLif{sf]0f ∠C = 60°

 (c) ;dafx' rt'e'{h IJKL h;df e'hf IJ = 5.1 cm / zLif{sf]0f  ∠I = 105°

 (d) ;dafx' rt'e'{h WXYZ h;df e'hf WX = 6.2 cm / zLif{sf]0f ∠Y = 45°

3. (a) ;dafx' rt'e'{h ABCD  h;df e'hf AB = 5.8 cm / ljs0f{ BD = 7.3 cm 
 (b) ;dafx' rt'e'{h PQRS  h;df e'hf QR = 4.3 cm / ljs0f{ PR = 6.5 cm

 (c) ;dafx' rt'e'{h EFGH  h;df e'hf EF = 5.1 cm / ljs0f{ EG = 8.2 cm

4.  (a) ;dafx' rt'e'{h ABCD h;df e'hf AB = 5.3 cm / ∠ABD = 30° 
 (b) ;dafx' rt'e'{h PQRS h;df e'hf QR = 6.1 cm /  ∠PQR = 75° 
 (c) ;dafx' rt'e'{h EFGH h;df e'hf GH = 4.6 cm /  ∠GEF = 60° 
 (d) ;dafx' rt'e'{h WXYZ h;df e'hf WX = 5.6 cm /  ∠WXZ = 45°

pQ/

/rgf u/]/ lzIfsnfO{ b]vfpg'xf];\ .
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16.0 k'g/jnf]sg (Review)
lbOPsf j[Qsf] lrqx¿sf cfwf/df ;Fu}sf ;fyL;Fu hf]8Ldf 5nkmn u/L tL lrqsf ljleGg efu 
klxrfg ug'{xf];\ / sIffdf k|:t't ug'{xf];\ M

j[Qsf ljleGg efu
(i) s]Gb|laGb' (Center)
(ii) cw{Jof; (Radius)  
(iii) kl/lw (Circumference)  
(iv) hLjf (Chord)  
(v) Jof; (Diameter)  
(vi) rfk (Arc) 
(vii) cw{j[Q (Semi-circle) 
(viii)  If]qs (Sector)  
(ix) j[Qv08 (Segment)

16.1 j[Qsf] hLjf;Fu ;DalGwt ;fWo (Theorems related to chord of a 
circle)

s'g} j[Qsf] kl/lwsf b'O{cf]6f laGb' hf]8\g] /]vfnfO{ hLjf elgG5 . j[Qsf] Jof; klg Pp6f hLjf 
xf] . Jof; ;aeGbf nfdf] hLjf xf] . 

lrqdf b]vfPh:t} Pp6f 6]«l;ª k]k/ cyjf, ;fbf k]k/df O s]Gb| ePsf] 
j[Q lvRg'xf];\ . pSt j[Qdf AB hLjf lvRg'xf];\ . ca j[QnfO{ lrqdf  
b]vfP h:t} u/L k6\ofpg'xf];\ . o;/L k6\ofpFbf ag]sf] /]vfn] AB nfO{ b'O{{ 
a/fa/ efudf laefhg u5{ jf ub}{g gfk lnP/ x]g'{xf];\ .

B

P

Q

Z

X

Y

D

Y

Q

C

X

E

BA

kf7 16 j[Q (Circle)

BA
O
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;fWo 1

j[Qsf] s]Gb|laGb'af6 s'g} hLjfdf /]lvt nDan] To; hLjfnfO{ ;dlåefhg u5{ .

k|of]ufTds k/LIf0f

dfly lrqdf b]vfPh:t} km/s km/s cw{Jof; / s]Gb|laGb' ePsf b'O{cf]6f j[Q lvRg'xf];\ .   
k|To]sdf Ps Pscf]6f hLjf PQ lvRg'xf];\ / pSt hLjfdf ;]6 :Sjfo/sf] k|of]u u/L s]Gb|laGb' 
O af6 nDa OR lvRg'xf];\ .

ca b'O{cf]6} j[Qdf PR / RQ sf] nDafO gfkL tnsf] tflnsfdf eg'{xf];\ M

lrq PR RQ glthf

s

v

lgisif{ M j[Qsf] s]Gb|laGb'af6 s'g} hLjfdf /]lvt nDan] To; hLjfnfO{ ;dlåefhg u5{ .

 ;}4flGts k|df0f  

yfxf lbOPsf],

lrqdf O j[Qsf] s]Gb|laGb' / AB hLjf 5 . OC ⊥ AB 5 . 

k|dfl0ft ug'{kg]{,

AC = BC
/rgf M AO / BO hf]8f}F .

P

O

R Q

lrq -s_ lrq -v_

B
A C

O

P

O R

Q
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k|df0f

tYo sf/0f
1. ∆OCA / ∆OCB df 1.
(i)

(ii)

(iii)

∠OCA = ∠OCB -;=_

OA = OB -s=_

OC = OC -e'=_

(i)

(ii)

(iii)

OC ⊥ AB ePsfn] -k|To]s sf]0f 90° 
ePsfn])

Pp6} j[Qsf cw{Jof; ePsfn]

;femf e'hf ePsfn] 
2. ∆OCA  ≅ ∆OCB 2. ;=s=e'= tYocg';f/ 

3. AC =  BC 3. cg'¿k lqe'hsf ;ª\ult e'hf  ePsfn] 
           k|dfl0ft eof] .

;fWo 2

j[Qsf] s]Gb|laGb' / To;sf] s'g} hLjfsf] dWolaGb' hf]8\g] /]vf pSt hLjfdf nDa x'G5 .

 k|of]ufTds k/LIf0f  

dfly lrqdf b]vfPh:t} km/s km/s cw{Jof; / s]Gb|laGb' ePsf b'O{cf]6f j[Q lvRg'xf];\ .

k|To]sdf Ps Ps cf]6f hLjf AB lvRg'xf];\ / pSt hLjfdf ?n/sf] k|of]u u/L dWolaGb' C kQf 
nufpg'xf];\ / s]Gb|laGb' O / hLjfsf] dWolaGb' C hf]8\g'xf];\ .

ca b'O{cf]6} j[Qdf ∠OCA / ∠OCB nfO{ k|f]6«]S6/n] gfkL tnsf] tflnsfdf eg'{xf];\ M

lrq ∠OCA ∠OCB glthf

-s_

-v_

lgisif{ M j[Qsf] s]Gb|laGb' / To;sf] s'g} hLjfsf] dWolaGb' hf]8\g] /]vf pSt hLjfdf nDa x'G5 .

O

A BC

lrq -v_lrq -s_

B

A

C O
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 ;}4flGts k|df0f  

yfxf lbOPsf],
s]Gb|laGb' O ePsf] j[Qdf hLjf CD 5, h;df CM = MD 5 .
k|dfl0ft ug'{kg]{,
OM  ⊥ CD
/rgf M OC / OD hf]8f}F .
k|df0f

tYo sf/0f
1. ∆OMC / ∆OMD df 1.
(i)
(ii)
(iii)

OC = OD -e'=_
OM = OM -e'=_
CM = DM -e'=_

(i)
(ii)
(iii)

Pp6} j[Qsf cw{Jof; ePsfn]
;femf e'hf ePsfn]
yfxf lbOPaf6

2. ∆OMC  ≅ ∆OMD 2. e'=e'=e'= tYoaf6 

3. ∠OMC = ∠OMD 3. cg'¿k lqe'hsf ;ª\ult sf]0f ePsfn]
4. ∠OMC + ∠OMD = 180°

∠OMC + ∠OMC = 180°
or, 2∠OMC = 180°
or, ∠OMC = 90°

4. l;wf /]vfdf Ps}lt/ ag]sf cf;Gg  
sf]0fsf] of]ukmn ePsfn]

5. OM  ⊥ CD 5. tYo 4 cg';f/ ∠OMC = 90° ePsfn]

             k|dfl0ft eof] .
lj|mofsnfk 1

sf8{af]8{af6 Pp6f j[Qfsf/ cfs[lt agfpg'xf];\ .
pSt j[Qfsf/ cfs[ltnfO{ (ii) h:t} l7s a/fa/ b'O{ efu x'g] u/L k6\ofpg'xf];\ .
To;nfO{ km]l/ lrq (iii) / (iv) df b]vfPem}F k6\ofpg'xf];\ .
cGTodf k6\ofPsf] efunfO{ km'sfpg'xf];\ . 

(i) (ii) (iii) (iv)

D

Y

O
C

X

M

BA

Q

N

P

(v)

ca lrq (v) df hLjf XY, AB / CD tyf MN sf] ;DaGw s] x'G5 < XY, AB, CD sf 
dWolaGb' 7f8f] /]vf (MN) df k5{g\ ls kb}{gg\ cjnf]sg ug'{xf];\ / lgisif{ sIffdf k|:t't 
ug'{xf];\ . 

O

DC M



300 ul0ft, sIff (

A B

C D

O

;fWo 3

s'g} j[Qsf b'O{{ a/fa/ hLjf s]Gb|laGb'af6 a/fa/ b'/Ldf k5{g\ .

lj|mofsnfk 2
lrqdf b]vfPh:t} s]Gb| laGb' O ePsf] j[Q lvRg'xf];\ . 

o;df b'O{{ a/fa/ hLjf AB / CD b]vfpg'xf];\ . 

ca pSt j[QnfO{ sf6]/ 5'6\ofpg'xf];\ . hLjf AB / CD 
nfO{ b'O{{ a/fa/ efu x'g] u/L kmf]N8 ug'{xf];\ . o;/L kmf]N8 ubf{ 

hLjfdf kg]{ laGb' s]Gb|laGb'af6 a/fa/ b'/Ldf k5{g\ jf kb}{gg\, x]g'{xf];\ M

 k|of]ufTds k/LIf0f  

lrq -s_ lrq -v_

B

A

Q

P

C D
O

A

B

C

D

P

Q

O

dfly lrqdf b]vfPh:t} km/s km/s cw{Jof; / O s]Gb|laGb' ePsf b'O{cf]6f j[Q lvRg'xf];\ .

k|To]sdf s]Gb|laGb'af6 b'j}lt/ kg]{ u/L Ps Ps hf]8f a/fa/ hLjf PQ = AB lvRg'xf];\ .

j[Qsf s]Gb|laGb'af6 pSt hLjfdf nDa lvRg'xf];\ .

ca j[Qsf] s]Gb|laGb'af6 b'j} hLjf;Ddsf] nDa b'/L ?n/sf] k|of]un] gfKg'xf];\ / tnsf] tflnsfdf 
eg'{xf];\ M

lrq OC OD glthf

s

v

lgisif{ M s'g} j[Qsf b'O{{ a/fa/ hLjf s]Gb|laGb'af6 a/fa/ b'/Ldf k5{g\ .
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;fWo 4 -;fWo 3 sf] lanf]d _

j[Qsf] s]Gb|laGb'af6 a/fa/ b'/Ldf /x]sf hLjf a/fa/ x'G5g\ .
 k|of]ufTds k/LIf0f  

lrq -s_

B

A

Q

P

C D
O

A

B

C

D

P

Q

O

lrq -v_

dfly lrqdf b]vfP h:t} km/s km/s cw{Jof; / O s]Gb|laGb' ePsf b'O{cf]6f j[Q lvRg'xf];\ .

k|To]sdf s]Gb|laGb'af6 a/fa/ b'/Ldf b'O{cf]6f hLjf PQ / AB lvRg'xf];\ .

j[Qsf s]Gb|laGb'af6 pSt hLjfdf ;]6 :Sjfo/sf] k|of]u u/L j|mdzM nDa OC ⊥ PQ / OD ⊥ 
AB lvRg'xf];\, hxfF, OC = OD 5 .

ca ?n/n] j[Qsf] b'j} hLjfsf] gfk lnP/ tnsf] tflnsfdf eg'{xf];\ M

lrq PQ AB glthf

-s_

-v_

lgisif{ M j[Qsf] s]Gb|laGb'af6 a/fa/ b'/Ldf /x]sf hLjf a/fa/ x'G5g\ .

pbfx/0f 1
olb Pp6f j[Qsf] cw{Jof; 10 cm / Pp6f hLjfsf] nDafO 16 cm eP s]Gb|laGb' b]lv pSt hLjf 
;Ddsf] b'/L kQf nufpg'xf];\ . 

;dfwfg, 

lrqdf O j[Qsf] s]Gb| laGb' 5 . O af6 hLjf AB df OM 

nDa lvlrPsf] 5 . A BM

O

8cm

10cm
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A

O
CB

A

O
CB

EF

AM = 
1

2
 AB = 8 cm  [⸪ s]Gb|laGb'af6 hLjfdf lvlrPsf] nDan] 

 pSt hLjfnfO{ ;dlåefhg ug]{ ePsfn] .]
km]l/, ∆OMA df, OA2 = OM2 + AM2  [kfOyfuf]/; ;DaGwaf6]

cyjf, 102 = OM2 + 82

        cyjf, 100 = OM2 + 64

 cyjf, 100 – 64 = OM2

        cyjf, 36 =  OM2

        cyjf, 36  = OM

 cyjf, OM = 6 cm

⸫ s]Gb|laGb' b]lv hLjf;Ddsf] b'/L = 6 cm

pbfx/0f 2

lbOPsf] lrqdf O s]Gb|laGb' ePsf] j[Qsf hLjf AB / AC 5g\ . olb ∠BAO = ∠CAO eP 
AB = AC x'G5 egL k|dfl0ft ug'{xf];\ .

;dfwfg, 

yfxf lbOPsf] M s]Gb|laGb' O ePsf] j[Qdf AB / AC b'O{{ 

hLjf 5g\ . ∠BAO = ∠CAO 5 .

k|dfl0ft ug'{kg]{,

 AB = AC

/rgf M OF ⊥ AB / OE ⊥AC lvrf}F .

k|df0f

tYo sf/0f
1. ∆OFA / ∆OEA df 1.
(i)

(ii)

(iii)

OA = OA -e'=_ 

∠OAF = ∠OAE -sf]=_

∠AFO = ∠AEO -sf]=_

(i)

(ii)

(iii)

;femf e'hf ePsfn] 

yfxf lbOPsf] af6 

b'j} sf]0f 90⁰ ePsfn] 
2. ∆OFA  ≅ ∆OEA 2. e'=sf]=sf]= tYoaf6
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3. AF = AE 3. cg'¿k lqe'hsf ;ª\ult e'hf ePsfn] 
4. AF = BF, AE = EC 4. OF ⊥ AB / OE ⊥ AC ePsfn] 

5. 2AF = 2AE
cyjf, AB = AC

5. tYo (3) / (4) af6

               k|dfl0ft eof] .

pbfx/0f 3

Pp6} s]Gb|laGb' (O) ePsf b'O{cf]6f j[QnfO{ s'g} Pp6f l;wf /]vfn] A,B,C / D df sf6]sf] 5 . 
AB = CD x'G5 egL k|dfl0ft ug'{xf];\ . 

Yffxf lbOPsf],

j[Qsf] s]Gb| O 5 . l;wf /]vfn] j[QnfO{ laGb'x¿ A, B,
C / D df sf6]sf] 5 .

k|dfl0ft ug'{kg]{,

 AB = CD
/rgf M OM ⊥ AD lvrf}F .

k|df0f

tYo sf/0f
1. AM = DM 1. s]Gb|laGb'af6 hLjfdf lvlrPsf] nDan] 

hLjfnfO{ ;dlåefhg ug]{ ePsfn]
2. BM = CM 2. tYo (1) cg';f/

3. AB = CD 3. tYo (1) af6 tYo (2) 36fpFbf

           k|dfl0ft eof] .

A B C DM

O
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1.  -s_ 5 cm cw{Jof; ePsf] j[Qsf] s]Gb|laGb'af6 4 cm 6f9f /x]sf] hLjfsf] nDafO slt 
x'G5, kQf nufpg'xf];\ .

-v_ 34 cm Jof; ePsf] Pp6f j[Qdf s]Gb|laGb'af6 8 cm df Pp6f hLjf lvlrPsf]  
5 eg] hLjfsf] nDafO slt xf]nf <

-u_  26 cm cw{Jof; ePsf] j[Qsf] Pp6f hLjfsf] nDafO 20 cm eP pSt j[Qsf] 
s]Gb|laGb' / hLjf larsf] b'/L slt xf]nf < 

-3_  Pp6f j[Qsf] cw{Jof; 26 cm / ;f] j[Qsf] s'g} Pp6f hLjfsf] nDafO 48 cm 5 . 
j[Qsf] s]Gb|laGb'af6 pSt hLjf slt 6f9f xf]nf, kQf nufpg'xf];\ . 

-ª_  Pp6f j[Qsf] s]Gb|laGb'af6 10 cm sf] b'/Ldf /x]sf] s'g} hLjf 24 cm nfdf] 5 eg] 
pSt j[Qsf] Jof;sf] nDafO slt xf]nf, kQf nufpg'xf];\ . 

-r_  s]Gb|laGb' O af6 Ps}lt/ kg]{ b'O{{ ;dfgfGt/ hLjf AB / CD sf] nDafO j|mdzM 
6 cm / 12 cm 5 . olb AB / CD sf] b'/L 3cm eP j[Qsf]] cw{Jof; slt  
xf]nf <

-5_  s]Gb|laGb' O af6 b'j}lt/ kg]{ b'O{{ ;dfgfGt/ hLjf PQ / XY sf] nDafO j|mdzM 
8 cm / 6 cm 5 . olb j[Qsf]] cw{Jof; 5 cm eP PQ / XY larsf] b'/L slt  
xf]nf < 

2. s]Gb|laGb' O / cw{Jof; 4 cm ePsf] Pp6f j[Q lvRg'xf];\ . To;df 5 cm nDafO ePsf] 
Pp6f hLjf AB lvRg'xf];\ . s] tkfOF{ laGb'x¿ A / B af6 hfg] 2 cm cw{Jof;sf] j[Q 
lvRg ;Sg'x'G5, sf/0f lbg'xf];\ . 

3. lbOPsf] lrqdf X / Y j[Qsf s]Gb|laGb' x'g\ . XY ⊥ CD 5 . 
CD n] s]Gb| laGb' X ePsf] j[QnfO{ laGb' M / N df tyf XY 
nfO{ P df sf6]sf] 5, k|dfl0ft ug'{xf];\ M

i) CM = DN
ii) CN = DM

4. lbOPsf] lrqdf AB / BC j[Qsf hLjf x'g\ . pSt lrqnfO{ 
sfkLdf 6]«; ug'{xf];\ / j[Qsf] s]Gb|laGb' kQf nufpg'xf];\ .

cEof; 16

B

A

C

C

D
N

Y

M

PX
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1.  -s_  6 cm  -v_ 30 cm  -u_ 24 cm 
-3_ 10 cm    -ª_ 31.24 cm  -r_ 3√5 cm  
-5_ 7 cm

2.   ;lsFb}g, lsgeg] cw{Jof; AB sf] nDafOsf] l7s cfwf x'g'k5{ .    
3 - 4.  lzIfsnfO{ b]vfpg'xf];\ .

pQ/
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17.0 k'g/jnf]sg (Review)
>L hgljsf; dfWolds ljBfnosf] sIff 5 b]lv sIff 10 ;Ddsf ljBfyL{sf] ;ª\VofnfO{ tnsf] 
:tDe lrqdf b]vfOPsf] 5 . pSt :tDe lrq cWoog u/L tn ;f]lwPsf k|Zgsf] pQ/ lbg'xf];\ M

50

40

30

20

10

0

>L hgljsf; dfWolds ljBfno
sIff 5 b]lv sIff 10 ;Ddsf ljBfyL{sf] ljj/0f

lj
Bf

yL
{ ;

ª\V
of

sIff

 5 6 7 8 9 10

-s_  ;a}eGbf w]/} ljBfyL{ s'g sIffdf /x]5g\ / slt hgf /x]5g\ <

-v_  ;a}eGbf sd ljBfyL{ s'g sIffdf /x]5g\ / slt hgf /x]5g\ <

-u_  s'g s'g sIffdf ljBfyL{ ;ª\Vof a/fa/ /x]5 <

-3_ sIff 5 b]lv sIff 10 ;Dd hDdf slt hgf ljBfyL{ /x]5g\ <

kf7 17
tYofª\ssf] juL{s/0f / k|:t'tLs/0f 
(Classification and Presentation of Data)

kfFr   5   ;ft    cf7     gf} bz
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17.1 tYofª\ssf] juL{s/0f (Classification of data)
lj|mofsnfk 1

sIff 8 sf] clGtd k/LIffdf 40 ljBfyL{n] k|fKt u/]sf] ul0ft ljifosf] k|fKtfª\s o; k|sf/ kfOof] M

73,   40,   65,   45,   53,   49,   40,   56,   45,   53,
75,  49,  63,   75,   45,  83,  73,  92,   48,   89,
65,   73,   73,   94,   75,   92,   82,   89,   45,   90,

48,   40,   82,   49,   73,   56,   63,   65,   60,   60

lbOPsf] tYofª\ssf cfwf/df tnsf] af/Daf/tf tflnsf (Frequency distribution table) k"/f 
ug'{xf];\ M

-c_  sIff 8 sf ljBfyL{sf] ul0ft ljifosf] k|fKtfª\ssf] af/Daf/tf tflnsf

k|fKtfª\s ldnfg lrx\g af/Daf/tf
40 ||| 3
45 |||| 4
48 || 2
49 ||| 3
53
56
60
63
65
73
75
82
83
89
90
92
94

hDdf ;ª\Vof (N) =
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-cf_ km]l/ plNnlvt k|fKtfª\snfO{ Go"gtd k|fKtfª\s 40 af6 ;'? x'g] u/L 10/10 sf] >]0fL 
cGt/ lnOPsf] tnsf] af/Daf/tf tflnsf k"/f ug'{xf];\ M

k|fKtfª\s ldnfg lrx\g af/Daf/tf

40 -50   12

50 - 60

60 - 70

70 - 80

80 - 90

90 - 100

hDdf ;ª\Vof (N) =

ca dflysf b'O{cf]6f tflnsfsf cfwf/df lgDglnlvt k|Zgsf] pQ/ lbg'xf];\ M

-s_ s] b'j} tflnsfaf6 hDdf ljBfyL{ ;ª\Vofdf s'g} kl/jt{g cfof] <

-v_  ;ª\slnt tYofª\snfO{ slt tl/sfn] k|:t't ul/of] <

-u_ s] tflnsf …cfÚ df 5/5 sf] >]0fL cGt/ (class interval) lnP/ klg tflnsf lgdf{0f                                                                                                                                        
ug{ ;lsG5 <

-3_  dflysf] tflnsf …cfÚ df (40 - 50) juf{Gt/sf] af/Daf/tf s;/L 12 eof] <

lbOPsf] jf ;ª\slnt tYofª\ssf] j}olSts >]0fLnfO{ k|To]s tYofª\ssf] af/Daf/tf 
u0fgf u/L lgdf{0f ul/Psf] af/Daf/tf tflnsfnfO{ tYofª\ssf] vl08t >]0fL (Discrete 
series) elgG5 . To:t} lbOPsf] jf ;ª\slnt tYofª\snfO{ lglZrt ju{ cGt/ (Class 
interval) / pSt juf{Gt/sf] af/Daf/tf;lxt lgdf{0f ul/Psf] tflnsfnfO{ tYofª\ssf] 
cljlR5Gg÷lg/Gt/ >]0fL (Continuous series) elgG5 . 

pbfx/0f 1

30 hgf ljBfyL{sf] k|fKtfª\s lgDgfg';f/ lbOPsf] 5 M

45,  25,  51,  35,  42,  37,  40,  35,  51,  42,  42,  42,  37,  40,  35,  37,  42,  40,  37,  
35,  37,  42,  51,  25,  42,  40,  45,  37,  40,  42

lbOPsf] tYofª\snfO{ vl08t >]0fLdf k|:t't ug'{xf];\ M
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;dfwfg  

k|fKtfª\s ldnfg lrx\g (Tally Marks) af/Daf/tf (Frequency)
25 2

35 4

37  6

40 5

42  8

45 2

51 3

hDdf ;ª\Vof (N) = 30

lj|mofsnfk 2

>L ;]tLb]jL dfWolds ljBfnodf cWoog/t sIff 5 b]lv sIff 9 ;Ddsf ljBfyL{sf] pd]/cg';f/
sf] ;ª\Vof lgDgfg';f/ kfOof] M

pd]/ -jif{df_ 10 11 12 13 14 15

ljBfyL{ ;ª\Vof 40 30 33 48 37 42

lbOPsf] tflnsf cWoog u/L lgDglnlvt k|Zgsf] pQ/ lbg'xf];\ M

-s_ tYofª\snfO{ s'g >]0fLdf k|:t't ul/Psf] 5 <

-v_ dflysf] tflnsfaf6 10 jif{sf, 11 jif{ / ;f]eGbf sd, 12 jif{ / ;f]eGbf sd, 13 jif{ 
/ ;f]eGbf sd, 14 jif{ / ;f]eGbf sd, 15 jif{ / ;f]eGbf sd pd]/sf ljBfyL{ ;ª\Vofsf] 
tflnsf agfpg'xf];\ .

-u_ dfly -v_ df ag]sf] tflnsfnfO{ s:tf] tflnsf elgG5 xf]nf <

dflysf] 5nkmnaf6,

-s_ tYofª\snfO{ vl08t >]0fLdf k|:t't ul/Psf] 5 .



310 ul0ft, sIff (

-v_ pd]/ -jif{df_ af/Daf/tf (Frequency) ;l~rt af/Daf/tf 
(Cumulative frequency)

10 40 40
11 30 40 + 30 = 70
12 33 70 + 33 = 103
13 48 103 + 48 = 151
14 37 151 + 37 = 188
15 42 188 + 42 = 230

hDdf ;ª\Vof (N) = 230

-u_  dfly ag]sf] tflnsfnfO{ ;l~rt af/Daf/tf tflnsf (Cumulative frequency table) 
elgG5 .

pbfx/0f 2
lbOPsf] tYofª\saf6 ;l~rt af/Daf/tf tflnsf lgdf{0f ug'{xf];\ M

Hofnf -?= df_ 50 55 60 65 70 75

sfdbf/ ;ª\Vof 4 8 7 6 9 6

;dfwfg  

Hofnf -?= df_ sfdbf/ ;ª\Vof ;l~rt af/Daf/tf
50 4 4
55 8 4 + 8 = 12
60 7 12 + 7 = 19
65 6 19 + 6 = 25
70 9 25 + 9 = 34
75 6 34 + 6 = 40

hDdf ;ª\Vof (N) = 40

lj|mofsnfk 3

lbOPsf] tYofª\s cWoog u/L tnsf k|Zgsf] pQ/ lbg'xf];\ M

k|fKtfª\s 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60

ljBfyL{ ;ª\Vof 6 13 22 17 7 5
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-s_  tYofª\snfO{ s'g >]0fLdf lbOPsf] 5 <
-v_  10 eGbf sd cª\s k|fKt ug]{ ljBfyL{ slt hgf /x]5g\ <
-u_  0 jf eGbf a9L cª\s k|fKt ug]{ slt hgf ljBfyL{ /x]5g\ <
-3_  eGbf sd ;l~rt af/Daf/tf tflnsf s;/L lgdf{0f ug{ ;lsG5 <
-ª_  eGbf a9L ;l~rt af/Daf/tf tflnsf s;/L lgdf{0f ug{ ;lsG5 <

dflysf] 5nkmnaf6,

-s_  tYofª\snfO{ cljlR5Gg÷lg/Gt/ >]0fL (Continuous series) df lbOPsf] 5 .
-v_  10 eGbf sd k|fKtfª\s Nofpg] ljBfyL{ 6 hgf /x]5g\ .
-u_  0 jf eGbf a9L k|fKtfª\s k|fKt ug]{ ljBfyL{ 70 hgf /x]5g\ cyf{t\ ;a} ljBfyL{ k5{g\ .
-3_  eGbf sd ;l~rt af/Daf/tf lgDgfg';f/ lgdf{0f ug{ ;lsG5 M

k|fKtfª\s ;l~rt af/Daf/tf

10 eGbf sd (<10) 6

20 eGbf sd (<20) 6 + 13 = 19

30 eGbf sd (<30) 19 + 22 = 41

40 eGbf sd (<40) 41 + 17 = 58

50 eGbf sd (<50) 58 + 7 = 65

60 eGbf sd (<60) 65 + 5 = 70

-ª_ eGbf a9L ;l~rt af/Daf/tf tflnsf lgDgfg';f/ lgdf{0f ug{ ;lsG5 M

k|fKtfª\s ;l~rt af/Daf/tf

0 jf ;f]eGbf a9L (≥0) 70

10 jf ;f]eGbf a9L (≥ 10) 70 - 6 = 64

20 jf ;f]eGbf a9L (≥ 20) 64 - 13 = 51

30 jf ;f]eGbf a9L (≥ 30) 51 - 22 = 29

40 jf ;f]eGbf a9L (≥ 40) 29 - 17 = 12

50 jf ;f]eGbf a9L (>50) 12 - 7 = 5

af/Daf/tf tflnsfdf Pskl5 csf]{ af/Daf/tf nuftf/ hf]8\b}hfFbf cfpg]  af/Daf/tfnfO{ 
;l~rt af/Daf/tf (Cumulative frequency) elgG5 . ;l~rt af/Daf/tf tflnsf 
lgdf{0f ug{sf nflu ;a}eGbf klxn] tYofª\snfO{ a9\bf] jf 36\bf] j|mddf ldnfP/ /flvG5 . 
cljlR5Gg÷lg/Gt/ tYofª\s (Continuous data) sf] ;l~rt af/Daf/tf tflnsfnfO{ 
eGbf sd ;l~rt af/Daf/tf tflnsf / eGbf a9L ;l~rt af/Daf/tf tflnsf u/L 
b'O{ tl/sfaf6 lgdf{0f ug{ ;lsG5 .
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pbfx/0f 3

sIff 9 sf 35 hgf ljBfyL{n]]] 60 k"0ff{ª\ssf] ul0ft ljifosf] bf];|f] q}dfl;s k/LIffsf] k|fKtfª\s tn 
lbOPsf] 5 M

 39,  50,  42,  34,  25,  35,  36,  46,  34, 12,  44,  43,  24,  43,  40,  16,  45,  34,  
42,  37,  35,  43,  58,  34,  35,  33, 24,  40,  43,  52,  57,  33,  50,  38,  24

-s_ dflysf] k|fKtfª\snfO{ cljlR5Gg÷lg/Gt/ >]0fLdf k|:t't ug'{xf];\ . 

-v_ dflysf tflnsfsf] cfwf/df eGbf sd ;l~rt af/Daf/tf tflnsf (Less than 
cumulative frequency table) lgdf{0f ug'{xf];\ . 

-u_ dflysf tflnsfsf] cfwf/df eGbf a9L ;l~rt af/Daf/tf tflnsf (More than 
cumulative frequency table)     lgdf{0f ug'{xf];\ .

;dfwfg 

-s_  oxfF Go"gtd k|fKtfª\s 10 / clwstd k|fKtfª\s 58 5 . To;}n] 10/10 sf] cGt/ 
(Interval) lnFbf ;'?sf] juf{Gt/ (10 - 20) x'G5, hxfF 10 nfO{ tNnf] ;Ldf (Lower 
limit) / 20 nfO{ dflyNnf] ;Ldf (Upper limit) elgG5 . ;a} juf{Gt/df tNnf] ;Ldf 
;dfj]z ul/G5 eg] dflyNnf] ;Ldf ;dfj]z ul/Fb}g . h:t} M dflyNnf] ;Ldf (Upper 
limit) 20 nfO{ (10 - 20) sf] juf{Gt/df u0fgf gu/L o;kl5sf] (20 - 30) sf]  
juf{Gt/df u0fgf ul/G5 . 

juf{Gt/ (Class interval) ldnfg lrx\g af/Daf/tf (frequency)

10 - 20 || 2

20 - 30 |||| 4
30 - 40 ||||  |||| ||| 13
40 -50 ||||  |||| | 11
50 - 60 ||||  5

hDdf ;ª\Vof (N) = 35
-v_  eGbf sd ;l~rt af/Daf/tf tflnsfsf] lgdf{0f M

k|fKtfª\s ;l~rt af/Daf/tf

20 eGbf sd (< 20) 2
30 eGbf sd (< 30) 2 + 4 = 6

40 eGbf sd (< 40) 6 + 13 = 19 

50 eGbf sd (< 50) 19 + 11 = 30

60 eGbf sd (< 60) 30 + 5 = 35
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-u_ eGbf a9L ;l~rt af/Daf/tf tflnsfsf] lgdf{0f M

k|fKtfª\s ;l~rt af/Daf/tf

10 jf ;f]eGbf a9L (≥ 10) 35

20 jf ;f]eGbf a9L (≥ 20) 35 – 2 = 33

30 jf ;f]eGbf a9L (≥ 30) 33 – 4 = 29

40 jf ;f]eGbf a9L (≥ 40) 29 – 13 = 16

50 jf ;f]eGbf a9L (≥ 50) 16 – 11 = 5

1.  sIff 9 sf] lj1fg ljifosf] 10 k"0ff{ª\ssf] PsfO k/LIffdf 30 hgf ljBfyL{sf] k|fKtfª\s 
o;k|sf/ kfOof] M
6,   8,   10,  6,  2,  8,  4,  6,  8,  2, 4,  6,  8,  6,  8, 
6,  10,  2,  4,  6,  8,  4,  2,  4,  8,  6,  4,  6,  10,  6

-s_  dflysf] j}olSts >]0fLdf lbOPsf] tYofª\snfO{ vl08t >]0fLdf k|:t't ug'{xf];\ .
-v_  ;l~rt af/Daf/tf tflnsf lgdf{0f ug'{xf];\ .

2.  tn lbOPsf] tYofª\ssf cfwf/df 5/5 cGt/fndf klxnf] juf{Gt/ (5 - 10) lnP/ cljlR5Gg÷ 
lg/Gt/ >]0fLdf k|:t't ug'{xf];\ M
19,  5,  14,  17,  20,  21,  35,  39,  30,  31,  6,  8,  14,  28,  27,  39,
30,  31,  32,  25,  26,  10,  11,  12,  15,  28,  30,  31,  24,  22

3.  k|Zg g= 2 sf] cljlR5Gg >]0fLsf] k|of]u u/L lgDgfg';f/sf] tflnsf lgdf{0f ug'{xf];\ M 
-s_  eGbf sd ;l~rt af/Daf/tf tflnsf
-v_  eGbf a9L ;l~rt af/Daf/tf tflnsf 

4.  lbOPsf] vl08t tYofª\saf6 ;l~rt af/Daf/tf tflnsf lgdf{0f ug'{xf];\ M

Hofnf -?=100 df_ 10 20 30 40 50

sfdbf/ ;ª\Vof 3 7 10 8 7

5.  tn lbOPsf] cljlR5Gg÷lg/Gt/ tYofª\sn] ljBfyL{n] k|lt xKtf ul0ft ljifo cWoog ug]{ ;do 
-306fdf_ a'emfpF5  . 

306f 2 - 6 6 - 10 10 - 14 14 - 18 18 - 22

ljBfyL{ ;ª\Vof 100 250 325 200 150

lbOPsf] tYofª\ssf cfwf/df lgDgfg';f/ ;l~rt af/Daf/tf tflnsf lgdf{0f ug'{xf];\ M
-s_  eGbf sd ;l~rt af/Daf/tf tflnsf 
-v_  eGbf a9L ;l~rt af/Daf/tf tflnsf 

lzIfsnfO{ b]vfpg'xf];\ .

cEof; 17.1

pQ/
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17.2 tYofª\ssf] k|:t'tLs/0f (Presentation of data)

17.2.1   lx:6f]u|fd (Histogram)

lj|mofsnfk 1
-s_ tnsf] tYofª\saf6 :tDe lrq (Bar Diagram) lvRg'xf];\ M

sIff 5 6 7 8 9 10

ljBfyL{ ;ª\Vof 37 40 35 45 40 43

-v_  lgDglnlvt tYofª\s / o;af6 lgld{t lx:6f]u|fdsf] cWoog u/L tn ;f]lwPsf k|Zgsf] 
pQ/ lbg'xf];\ M

 ul0ft ljifonfO{ 3/df ljBfyL{n] xKtfdf slt 306f cWoog u5{g\ eg]/ hDdf 1025 hgf 
ljBfyL{df ul/Psf] cWoogaf6 kfOPsf] tYofª\snfO{ lgDgfg';f/ cljlR5Gg >]0fLdf k|:t't 
u/LPsf] 5 M

306f -k|lt xKtf_ 2 - 6 6 - 10 10 - 14 14 - 18 18 - 22

ljBfyL{ ;ª\Vof 100 250 325 200 150

350

300

250

200

150

100

50

0

2–
6

6–
10

10
–1

4

14
–1

8

18
–2

2

lx:6f]u|fd (Histogram)

lj
Bf

yL
{ ;

ª\V
of

306f -k|ltxKtf_

Y

X2 6 10 14 18 22

tkfO{Fn] -s_ df agfpg'ePsf] lrq / -v_ df lbOPsf] lrqdf s] km/s 5,< ;d"xdf 5nkmn u/L 
lgisif{ kQf nufpg'xf];\ .
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lx:6f]u|fd (Histogram) lvRg] r/0f÷tl/sf (Steps of constructing histogram) 

-s_  juf{ª\lst sfuh (graph paper) df X–cIf / Y–cIf lvRg]
-v_  X–cIfdf tYofª\ssf] juf{Gt/ (class interval) nfO{ / Y–cIfdf af/Daf/tfnfO{ pko'St                                                                                                                                           

gfk (scale) df ljefhg ug]{
-u_  X–cIfdf lbOPsf] juf{Gt/ / Y–cIfdf ;DalGwt juf{Gt/sf] af/Daf/tfnfO{ cfwf/ dfgL                                                                                                                                             

    j|mdzM Ps csf]{ hf]8]/ cfotx¿ agfO{ lx:6f]u|fd lgdf{0f ug]{

pbfx/0f 1

lbOPsf] tYofª\saf6 lx:6f]u|fd lvRg'xf];\ M

;do -ldg]6df_ 20 - 25 25 - 30 30 - 35 35 - 40 40 - 45 45 - 50

d]l;gsf] ;ª\Vof 3 7 11 8 5 2

;dfwfg 

;ª\slnt tYofª\s jf lbOPsf] tYofª\snfO{ ljleGg >]0fL cGt/ (Class Interval) ePsf] 
af/Daf/tf tflnsfdf k|:t't u/L X–cIfdf k|To]s >]0fL cGt/ a/fa/sf] rf}8fO / Y–cIfdf 
af/Daf/tf a/fa/sf] prfOsf cfotx¿ j|mdzM hf]8]/ agfOPsf] lrqnfO{ g} lx:6f]u|fd 
(Histogram) elgG5 . vl08t tYofª\s (Discrete date) sf] k|:t'tLs/0fsf nflu :tDe 
lrq (Bar diagram) lgdf{0f ul/G5 eg] cljlR5Gg tYofª\s (Continuous Data) sf] 
k|:t'tLs/0fsf nflu lx:6f]u|fd (Histogram) lgdf{0f ul/G5 . 
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17.2.2   af/Daf/tf ax'e'h (Frequency polygon)

lj|mofsnfk 2

lgDglnlvt tflnsf / To;af6 lgld{t af/Daf/tf ax'e'h (Frequency polygon) cWoog u/L 
tn ;f]lwPsf k|Zgsf] pQ/ lbg'xf];\ M

k|fKtfª\s 10 - 20 20 - 30 30 - 40 40 - 50 50 - 60 60 - 70

ljBfyL{ ;ª\Vof 5 12 15 22 14 4

-s_  klxnf] juf{Gt/ (10 – 20) sf] dWodfg slt x'G5 <

-v_  dfly lbOPsf] tflnsfaf6 k|To]s juf{Gt/sf] dWodfg slt slt x'G5 <

-u_  ;a}eGbf a9L af/Daf/tf ePsf] juf{Gt/ s'g xf] <

-3_  s'g juf{Gt/sf] ;a}eGbf sd af/Daf/tf 5 <

-ª_  dflysf] h:t} u/L lbOPsf] cljlR5Gg÷lg/Gt/ tYofª\saf6 af/Daf/tf ax'e'h            
(Frequency polygon) s;/L lgdf{0f ug{ ;lsG5 <

lbOPsf] jf ;ª\slnt tYofª\saf6 k|To]s juf{Gt/ (class interval) sf] dWolaGb'nfO{ 
X–cIfdf / ;DalGwt juf{Gt/sf] af/Daf/tfnfO{ Y–cIfdf lnP/ laGb'x¿ (dWolaGb', 
af/Daf/tf) j|mdzM ?n/sf] ;xfotfn] hf]8\b} agfOPsf] /]vflrqnfO{ af/Daf/tf ax'e'h 
(Frequency polygon) elgG5 .

af/Daf/tf ax'e'h (Frequency polygon)
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 af/Daf/tf ax'e'h lvRg] r/0f÷tl/sf (Steps of constructing frequency polygon) 

-s_  juf{ª\lst sfuh (graph paper) df X-cIf / Y-cIf lvRg] 

-v_  X–cIfdf, tYofª\ssf] juf{Gt/sf] dWolaGb' (Middle point) nfO{ / Y–cIfdf ;DalGwt                                                                                                                                         
juf{Gt/sf] af/Daf/tf (Frequency) nfO{ pko'St gfk (scale) df ljefhg ug]{ 

-u_  ca laGb'x¿ (dWolaGb', af/Daf/tf) nfO{ j|mdzM u|fkmdf eg]{ / k|To]s laGb'x¿nfO{  
?n/sf] ;xfotfn] hf]8\g]

-3_  cGTodf tYofª\ssf] ;a}eGbf ;fgf] juf{Gt/sf] afofFk6\l6 / ;a}eGbf 7'nf] juf{Gt/sf] 
bfofFk6\l6 a/fa/ cGt/ x'g] u/L Ps÷Pscf]6f juf{Gt/ lnO{ pSt b'j}lt/sf juf{Gt/sf 
dWolaGb' j|mdzM af/Daf/tf 0/0 lng] / u|fkmdf eg]{ clg tL laGb' klg hf]8\g] . To;kl5 
rflxPsf] af/Daf/tf ax'e'h kfpg'x'g]5 .

pbfx/0f 2
lbOPsf] tYofª\saf6 af/Daf/tf ax'e'h lvRg'xf];\ M

tf}n 10 - 20 20 - 30 30 - 40 40 -50 50 - 60 60 - 70

ljBfyL{ ;ª\Vof 10 15 20 22 15 10

;dfwfg 

tf}n dWolaGb' af/Daf/tf
laGb'x¿

-dWolaGb', ;DalGwt 
af/Daf/tf_

0 - 10 0+10
2  = 5 0 (5, 0)

10 - 20
10+20

2 = 15 10 (15, 10)

20 - 30 15+10 = 25 15 (25, 15)
30 - 40 25 +10 = 35 20 (35, 20)
40 - 50 35 +10 = 45 22 (45, 22)
50 - 60 45 +10 = 55 15 (55, 15)
60 - 70 55+10 = 65 10 (65, 10)
70 - 80 65+10 = 75 0 (75, 0)

hDdf (N) = 92
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17.2.3 ;l~rt af/Daf/tf jj|m (Cumulative frequency curve or ogive)
lj|mofsnfk 3

Pp6f sDkgLdf /x]sf sfdbf/sf] s'g} Ps lbgsf] kfl/>lds ljj/0f tflnsf / o;af6 lgld{t 
;l~rt af/Daf/tf tflnsf tyf ;l~rt af/Daf/tf jj|m (ogive) sf] cWoog ug'{xf];\ M

Hofnf -?=df_ 300 - 400 400 - 500 500 - 600 600 - 700 700 - 800

sfdbf/ ;ª\Vof 12 14 8 6 10

Hofnf -?= df_ ;l~rt af/Daf/tf        
(Cumulative frequency)

400 eGbf sd (<400 ) 12

500 eGbf sd (<500) 12 + 14 = 26

600 eGbf sd (<600) 26 + 8 = 34

700 eGbf sd (<700) 34 + 6 = 40

800 eGbf sd (<800) 40 + 10 = 50

af/Daf/tf ax'e'h (Frequency polygon)
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ca dflysf] lrqaf6 lgDglnlvt k|Zgsf ;DaGwdf 5nkmn ug'{xf];\ M
-s_  dflysf] jj|m /]vfnfO{ s] elgG5 <
-v_  X–cIfdf s] s'/f /flvPsf] 5 <
-u_  Y–cIfdf s] s'/f /flvPsf] 5 <
-3_  hDdf sfdbf/x¿ slt hgf /x]5g\ <
-ª_  sDkgLdf ?= 500 eGbf sd Hofnf kfpg] sfdbf/ slt hgf /x]5g\ <
-r_  ?=700 eGbf sd Hofnf slt hgf sfdbf/x¿n] kfpg] /x]5g\ <
-5_  dfly lbOPsf] cljlR5Gg tYofª\saf6 lgdf{0f ul/Psf] eGbf sd ;l~rt af/Daf/tf jj|m                   

(Less than ogive) h:t} u/L eGbf a9L ;l~rt af/Daf/tf jj|m (More than ogive) 
s;/L lgdf{0f ug'{x'G5 <

juf{Gt/sf] dflyNnf] jf tNnf] ;LdfnfO{ X–cIfdf / To; juf{Gt/sf] ;l~rt af/Daf/tfnfO{ 
Y–cIfdf cª\sg u/L k|fKt laGb'x¿nfO{ ¿n/sf] k|of]u gu/L jj|m /]vfn] hf]8\bf (Freehand 
drawing) k|fKt x'g] jj|m /]vfnfO{ ;l~rt af/Daf/tf jj|m (Cumulative frequency curve 
or ogive) elgG5 . 
juf{Gt/sf] dflyNnf] ;LdfnfO{ X–cIfdf / To; juf{Gt/sf] ;l~rt af/Daf/tfnfO{  
Y–cIfdf lnP/  laGb'x¿ (dflyNnf] ;Ldf, ;l~rt af/Daf/tf) cª\sg u/L tL ljGb'x¿nfO{ 
jj|m /]vfn] rf]8\bf (Freehand drawing) k|fKt x'g] jj|m /]vfnfO{ eGbf sd ;l~rt af/Daf/tf 
jj|m (Less than cumulative frequency curve or ogive) elgG5 . 
juf{Gt/sf] tNnf] ;LdfnfO{ X–cIfdf / To; juf{Gt/sf] ;l~rt af/Daf/tfnfO{ Y–cIfdf 
lnP/ laGb'x¿ (tNnf] ;Ldf, ;l~rt af/Daf/tf) cª\sg u/L tL ljGb'x¿nfO{ jj|m /]vfn]  
hf]8\bf (Freehand drawing) k|fKt x'g] jj|m /]vfnfO{ eGbf a9L ;l~rt af/Daf/tf jj|m 
(More than cumulative frequency curve or ogive) elgG5 . 
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eGbf sd ;l~rt af/Daf/tf jj|m lvRg] r/0f÷tl/sf  (Steps of constructing less 
than cumulative frequency curve or ogive) 

-s_  eGbf sd ;l~rt af/Daf/tf tflnsfsf] lgdf{0f ug'{xf];\ .

-v_  juf{ª\lst sfuh (Graph paper) df X–cIf / Y–cIf lvRg'xf];\ .

-u_  juf{Gt/sf] dflyNnf] ;Ldf (upper limit) nfO{ lglZrt gfk (scale) lnP/ X–cIfdf  
lrx\g nufpg'xf];\ .

-3_  ;DalGwt tYofª\ssf] ;l~rt af/Daf/tfnfO{ lglZrt gfk (Scale) lnP/ Y-cIfdf 
lrx\g nufpg'xf];\ .

-ª_ laGb'x¿ -dflyNnf] ;Ldf, ;l~rt af/Daf/tf_ nfO{ j|mdzM u|fkmdf eg'{xf];\ .

-r_  cGTodf :jtGq ¿kdf laGb'x¿ hf]8\g'xf];\ . ca eGbf sd ;l~rt af/Daf/tf jj|m 
kfpg'x'g]5 .

eGbf a9L ;l~rt af/Daf/tf jj|m lvRg] r/0f÷tl/sf  (Steps of constructing more  
than cumulative frequency curve or ogive)

-s_  eGbf a9L (>) ;l~rt af/Daf/tf tflnsfsf] lgdf{0f ug'{xf];\ .

-v_  juf{ª\lst sfuh (Graph paper) df X–cIf / Y–cIf lvRg'xf];\ . 

-u_  juf{Gt/sf] tNnf] ;Ldf (Lower limit) nfO{ lglZrt gfk (Scale) lnP/ X–cIfdf  
lrx\g nufpg'xf];\ .

-3_  ;DalGwt tYofª\ssf] ;l~rt af/Daf/tfnfO{ lglZrt gfk (Scale) lnP/ Y–cIfdf lrx\g  
nufpg'xf];\ .

-ª_  laGb'x¿ (tNnf] ;Ldf, ;l~rt af/Daf/tf) nfO{ j|mdzM u|fkmdf eg'{xf];\ .

-r_  cGTodf :jtGq ¿kdf laGb'x¿ hf]8\g'xf];\ . ca eGbf a9L ;l~rt af/Daf/tf jj|m kfpg'x'g] 
5 .

pbfx/0f 3

lbOPsf] tYofª\saf6 eGbf sd ;l~rt af/Daf/tf jj|m / eGbf a9L ;l~rt af/Daf/tf jj|m 5'6\6f5'6\6} 
u|fkmdf lvRg'xf];\ M

k|fKtfª\s 5 - 10 10 - 15 15 - 20 20 - 25 25 - 30 30 -35 35 - 40 40 - 45

ljBfyL{ ;ª\Vof 4 6 8 10 7 15 14 5
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;dfwfg 
lbOPsf] tYofª\snfO{ eGbf sd ;l~rt af/Daf/tf tflnsfdf k|:t't ubf{,

dflyNnf] ;Ldf ;l~rt af/Daf/tf
laGb'x¿ -dflyNnf] ;Ldf,  

;l~rt af/Daf/tf_

10 eGbf sd (<10 ) 4 (10, 4)

15 eGbf sd (<15) 4 + 6 = 10 (15, 10)

20 eGbf sd (< 20) 10 + 8 = 18 (20, 18)

25 eGbf sd (<25) 18 + 10 = 28 (25, 28)

30 eGbf sd (<30) 28 + 7 = 35 (30, 35)

35 eGbf sd (<35) 35 + 15 = 50 (35, 50)

40 eGbf sd (<40) 50 + 14 = 64 (40, 64)

45 eGbf sd (<45) 64 + 5 = 69 (45, 69)

laGb'x¿nfO{ u|fkmdf cª\sg ubf{,

km]l/ lbOPsf] tYofª\snfO{ eGbf a9L ;l~rt af/Daf/tf tflnsfdf k|:t't ubf{,

tNnf]] ;Ldf ;l~rt af/Daf/tf laGb'x¿ -tNnf]] ;Ldf,  
;l~rt af/Daf/tf_

5 jf ;f]eGbf a9L (≥5) 69 (5, 69)

10 jf ;f]eGbf a9L (≥10) 69 – 4 = 65 (10, 65)

eGbf sd ;l~rt af/Daf/tf jj|m (Less than Ogive)
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15 jf ;f]eGbf a9L (≥15) 65 – 6 = 59 (15, 59)

20 jf ;f]eGbf a9L (≥20) 59 – 8 = 51 (20, 51)

25 jf ;f]eGbf a9L (≥25) 51 – 10 = 41 (25, 41)

30 jf ;f]eGbf a9L (≥30) 41 – 7 = 34 (30, 34)

35 jf ;f]eGbf a9L (≥35) 34 – 15 = 19 (35, 19)

40 jf ;f]eGbf a9L (≥40 ) 19 – 14 = 5 (40, 5)

;l~rt af/Daf/tf jj|m lvrf}F,

1.  tn lbOPsf] tYofª\snfO{ lx:6f]u|fd (Histogram) df k|:t't ug'{xf];\ M

-s_ k|fKtfª\s 30 – 40 40 – 50 50 – 60 60 – 70 70 – 80 80 – 90

ljBfyL{ ;ª\Vof 4 6 8 10 8 4

-v_ pd]/ -jif{df_ 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50

la/fdLsf] ;ª\Vof 15 12 8 20 27

cEof; 17.2

eGbf a9L ;l~rt af/Daf/tf jj|m (More than Ogive)
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-u_ Hofnf -?=100 df_ 50 – 60 60 – 70 70 – 80 80 – 90 90 – 100

sfdbf/ ;ª\Vof 20 40 30 60 7

-3_ juf{Gt/ (C.I.) 0 – 5 5 – 10 10 – 15 15 – 20 20 – 25

af/Daf/tf (f) 3 8 12 7 2

2.  lbOPsf] tYofª\snfO{ af/Daf/tf ax'e'hdf k|:t't ug'{xf];\ M

-s_ k|fKtfª\s 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50

ljBfyL{ ;ª\Vof 7 3 8 10 2

-v_ sndsf] d"No 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60

sndsf] ;ª\Vof 15 20 30 25 5

-u_ cfDbfgL -?= 100 df_ 20 – 35 35 – 50 50 – 65 65 – 80 80 – 95

af/Daf/tf 10 7 6 5 2

-3_ juf{Gt/ (C.I.) 11.5 – 19.5 19.5 – 27.5 27.5 – 35.5 35.5 – 43.5 43.5 – 51.5 51.5 – 59.5

af/Daf/tf (f) 7 17 10 4 1 1

3.  tn lbOPsf] tYofª\snfO{ eGbf sd ;l~rt af/Daf/tf jj|m (Less than ogive) / eGbf a9L 
;l~rt af/Daf/tf jj|m (More than ogive) df k|:t't ug'{xf];\ M

-s_ juf{Gt/ (C.I.) 0 – 5 5 – 10 10 – 15 15 – 20 20 – 25 25 – 30 30 – 35

af/Daf/tf (f) 7 10 20 13 17 10 14

-v_ k|fKtfª\s 40 – 50 50 – 60 60 – 70 70 – 80 80 – 90 90 – 100

af/Daf/tf 4 6 16 20 30 24

-u_ 3G6L 0 – 6 6 – 12 12 – 18 18 – 24 24 – 30 30 – 36

lzIfssf] ;ª\Vof 3 10 20 10 5 2

-3_ ;do -306f k|ltxKtf_ 0 – 4 4 – 8 8 – 12 12 – 16 16 – 20

af/Daf/tf 28 35 66 40 31
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4. lbOPsf] lx:6f]u|fdsf] tYofª\snfO{ af/Daf/tf tflnsfdf k|:t't ug'{xf];\ M

5. k|:t't ;l~rt af/Daf/tf jj|msf] tYofª\snfO{ af/Daf/tf tflnsfdf k|:t't ug'{xf];\ M
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pko'St ;ª\Vofsf ;d"xdf ljefhg eO{ k|To]s ;d"xn] sIff 6 b]lv 10 ;Ddsf sIffdWo] 
s'g} Pp6f sIffdf uP/ pSt sIffsf ljBfyL{;Fu ltgLx¿sf kl/jf/sf ;b:osf] pd]/ 
;ªsng u/L, 

-s_   10/10 sf] cGt/ x'g] u/L af/Daf/tf tflnsf lgdf{0f ug'{xf];\ .

-v_   lx:6f]u|fd lvRg'xf];\ .

-u_   af/Daf/tf ax'e'h lvRg'xf];\ .

-3_  eGbf sd ;l~rt af/Daf/tf jj|m lvRg'xf];\ .

-ª_  eGbf a9L ;l~rt af/Daf/tf jj|m lvRg'xf];\ .

kl/of]hgf sfo{

k|Zg g= (1) b]lv (7)  lzIfsnfO{ b]vfpg'xf];\ .

pQ/

6.  s'g} lglZrt If]qsf 50 kl/jf/n] k|of]u ug]{ Ps dlxgfsf] kfgLsf] vkt -ln6/df_ ;DaGwdf 
kfOPsf] tYofª\snfO{ lgDgfg';f/ pNn]v ul/Psf] 5 M

kfgLsf] vkt (xhf/ ln6/df) 0 – 4 4 – 8 8 – 12 12 – 16 16 – 20

kl/jf/ ;ª\Vof 28 35 66 40 31

-s_ dflysf] tYofª\snfO{ lx:6f]u|fddf k|:t't ug'{xf];\ .

7. ljleGg 40 k|sf/sf vfgfx¿df /x]sf] k|f]l6gsf] kl/df0fsf ;DaGwdf ul/Psf] ;j]{If0faf6 
lgDgfg';f/sf] tYofª\s kfOof] M

 k|f]l6g -u|fddf_ M  23,   30,   20,   27,   44,   26,   35,   20,   29,   29,   25,   15,   18,   
27,   19,   22,   12,   26,   34,   15,   27,   35,   26,   43,   35,   14,   24,   12,   23,   
31,   40,   35,   38,   57,   22,   42,   24,   21,   27,   33

-s_  dflysf] j}olSts >]0fLsf] tYofª\snfO{ 5/5  cGt/ x'g] u/L (10 - 15), (15 - 20), ... lnP/ 
cljlR5Gg >]0fLdf n]Vg'xf];\ M

-v_  pSt >]0fLaf6 lx:6f]u|fd lvRg'xf];\ .

-u_  ;f]xL >]0fLaf6 eGbf sd ;l~rt af/Daf/tf jj|m / eGbf a9L ;l~rt af/Daf/tf jj|m 
Pp6} u|fkmdf lvRg'xf];\ .
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18.0 k'g/jnf]sg (Review)
tkfO{Fx¿sf] sIff 8 k"/f ubf{sf] ul0ft ljifodf k|fKt u/]sf] k|fKtfª\ssf cfwf/df 5nkmn u/L 
lgDglnlvt k|Zgsf] ;dfwfg ug'{xf];\ M 

-s_  ;a} ;fyLx¿sf] cf};t k|fKtfª\s (Mean) slt xf]nf <

-v_  dlWosf (Median) slt xf]nf <

-u_  ;a}eGbf w]/} ljBfyL{n] k|fKt u/]sf] k|fKtfª\s (Mode) slt xf]nf <

18.1 cª\sul0ftLo dWos (Arithmetic mean)

lj|mofsnfk 1
sIff 9 sf] 20 k"0ff{ª\ssf] ul0ft ljifosf] PsfO k/LIffdf 32 hgf ljBfyL{n] k|fKt u/]sf] cª\s 
o; k|sf/ kfOof] M

 12, 9, 14, 16, 14, 9, 12, 12, 10, 18, 14, 10, 12, 16, 18, 14, 12, 16, 16, 14, 16, 
14, 14, 12, 18, 16, 16, 18, 14, 12, 14, 16

dflysf tYofª\ssf cfwf/df,

-s_  cf};t s;/L lgsflnG5 < cf};tnfO{ csf]{ zAbdf s] elgG5 < cf};t k|fKtfª\s slt 
x'G5, kQf nufpg'xf];\ .

-v_  k|fKt tYofª\snfO{ vl08t >]0fLdf ¿kfGt/0f ug'{xf];\ .

-u_  vl08t >]0fLaf6 tYofª\sx¿sf] of]ukmn / cf};t k|fKtfª\s slt x'G5 <

oxfF,

-s_  k|fKt tYofª\sdf k|To]ssf] af/Daf/tf Ps Ps x'g] u/L cnu cnu cj:yfdf /x]sf] x'gfn] 
j}olSts >]0fLdf 5, oxfF,

 ∑ X = 9 + 9 + 10 + 10 + 12 + 12 + 12 + 12 + 12 + 12 + 12 + 14 + 14 + 14 + 14 + 
14 + 14 + 14 + 14 + 14 + 16 + 16 + 16 + 16 + 16 + 16 + 16 + 16 + 18 + 18 + 18 + 
18 = 448

hDdf ;ª\Vof (N) = 32

  
X = ∑ X

N

  X = 
∑	X
N  = 

448
32 = 14

kf7 18
s]Gb|Lo k|j[lQsf] dfkg 

(Measures of Central Tendency)
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-v_  lbOPsf] tYofª\snfO{ vl08t >]0fLdf ¿kfGt/ ubf{,

k|fKtfª\s 9 10 12 14 16 18

ljBfyL{ ;ª\Vof 2 2 7 9 8 4

-u_ k|fKtfª\s (X) ljBfyL{ ;ª\Vof (f)  f × X
9 2 18
10 2 20
12 7 84
14 9 126
16 8 128
18 4 72

∑ f = N = 32 ∑ fX = 448

ca,

tYofª\sx¿sf] of]ukmn (∑fX) = 448
/ hDdf ljBfyL{ ;ª\Vof (∑f) = N = 32

⸫  X = 
∑ fX
∑ f  = 

∑ fX
N = 

448
32  = 14

lbOPsf] tYofª\ssf] hDdf of]ukmn (Sum) nfO{ tYofª\ssf] hDdf ;ª\Vof (N) n] 
efu ubf{ cfpg] dfgnfO{ cª\sul0ftLo dWos jf dWos jf cf};t (Arithmetice 
mean or Mean or Average) elgG5 . olb tYofª\snfO{ X n] k|ltlglwTj u/]df To:tf] 
tYofª\ssf] cf};tnfO{ X n] hgfOG5 . w]/} ;ª\Vofdf tYofª\sx¿ ePsf] / k'g/fjl[Q 
klg ePsf] cj:yfdf ;ª\slnt tYofª\snfO{ vl08t >]0fL (Discrete series) df 
k|:t't u/L dWos lx;fa ug{ ;lhnf] x'G5 . cf};tn] ;du| tYofª\ssf] k|ltlglwTj 
ub{5 . tYofª\ssf] s]Gb|Lo k|j[lQsf] dfkg ug]{ Pp6f dxŒjk"0f{ ;fwg (tool)  
cª\sul0ftLo dWos xf] .  
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pbfx/0f 1

lbOPsf] tYofª\saf6 cª\sul0ftLo dWos kQf nufpg'xf];\ M 

k|fKtfª\s 10 20 30 40 50 60

ljBfyL{ ;ª\Vof 3 4 7 15 12 1

;dfwfg

oxfF, 

k|fKtfª\s (X) ljBfyL{ ;ª\Vof (f)  f × X

10 3 3 × 10 = 30

20 4 4 × 20 = 80

30 7 7 × 30 = 210

40 15 15 × 40 = 600

50 12 12 × 50 = 600

60 1 1 × 60 = 60

∑ f = N = 42 ∑ fX = 1580

;"qcg';f/, 

cª\sul0ftLo dWos ( X ) = 
∑	fX

N

     = 
1580
42

     = 37.62
 ⸫ cf};t k|fKtfª\s 37.62 /x]5 .

             
pbfx/0f 2

lbOPsf] tYofª\ssf] cf};t Hofnf ?= 4,100 eP y sf] dfg lgsfNg'xf];\ M

Hofnf ?=  2,000 3,000 4,000 5,000 6,000 7,000

sfdbf/ ;ª\Vof 8 12 20 y 6 4
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;dfwfg

oxfF, 

Hofnf (X) sfdbf/ ;ª\Vof (f)  f × X
2000 8 8 × 2000 = 16000
3000 12 12 × 3000 = 36000
4000 20 20 × 4000 = 80000
5000 y y × 5000 = 5000y
6000 6 6 × 6000 = 36000
7000 4 4 × 7000 = 28000

N = ∑ f = 50 + y ∑ fX = 196000 + 5000y

;"qcg';f/, 

cf};t Hofnf (X)  = 
∑	fX

N  

cyjf, 4100 =196000 + 5000y
50 + y

cyjf, 4100
1 =196000 + 5000y

50 + y

cyjf, 196000 + 5000y = 4100(50 + y)

cyjf, 196000 + 5000y = 205000 + 4100y

cyjf, 5000y – 4100y = 205000 – 196000

cyjf, 900y = 9000

cyjf, y = 9000 
900   

 ⸫ y = 10
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18.2 dlWosf (Median)
lj|mofsnfk 2

-s_  a9\bf] prfOcg';f/ lahf]/ ;ª\Vofdf sIffsf ;fyLx¿ pleg'xf];\ / l7s lardf kg]{ 
;fyLsf] prfO kQf nufpg'xf];\ .

-v_  a9\bf] prfOcg';f/ hf]/ ;ª\Vofdf sIffsf ;fyLx¿ pleg'xf];\ / l7s lardf kg]{ ;fyLsf] 
prfO kQf nufpg'xf];\ .

o;/L l7s lardf kg]{ ;fyLsf] prfOnfO{ s] elgG5 xf]nf, 5nkmn ug'{xf];\ .

lj|mofsnfk 3

v]n ;Ktfxsf ljleGg v]nx¿df efu lnO{ k'/:s[t x'g] sIff 5 b]lv sIff 10 ;Ddsf ljBfyL{sf] 
pd]/ lgDgfg';f/ kfOof] M

 pd]/ -jif{df_ M 10,   8,   12,   10,   14,   8,   10,   12,  18,   12,   14,   10,   12,   14,   

 16,   14,   8,   12,   14,   16,   14,   12,   10,   12,   12,   14,   16,   14,   12

ca k|fKt tYofª\ssf] cWoog u/L lgDglnlvt k|Zgx¿sf] ;DaGwdf 5nkmn ug'{xf];\ M

-s_  k|fKt tYofª\s s'g >]0fLdf 5 <

-v_  tYofª\snfO{ a9\bf] j|mddf ldnfP/ n]Vg'xf];\ .

-u_  tYofª\snfO{ a9\bf] j|mddf /fv]kl5 l7s lardf s'g tYofª\s k5{, kQf nufpg'xf];\ .

-3_  To:tf] dfgnfO{ s] elgG5 <

-ª_  dflysf] tYofª\snfO{ vl08t >]0fL (Discrete series) df n]vL ;l~rt af/Daf/tf 
tflnsfdf klg k|:t't ug'{xf];\ .

-r_  dlWosf kg]{ :yfg kQf nufpg'xf];\ .

oxfF,

-s_  lbOPsf] tYofª\s (data) j}olSts >]0fLdf 5 .

-v_  tYofª\snfO{ a9\bf] j|mddf ldnfP/ n]Vbf,
 8, 8, 8, 10, 10, 10, 10, 10, 12, 12, 12, 12, 12, 12, 12, 12, 12, 14, 14, 14, 14, 14, 

14, 14, 14, 16, 16, 16, 18
-u_  afofFaf6 klg 15 cf}F :yfg / bfofFaf6 klg 15 cf}F :yfgdf kg]{ Pp6f tYofª\s 12  

b]lvPsf] 5 . hDdf 29 cf]6f tYofª\ssf] l7s lardf cyf{t\ 50% df 12 k5{ . o;nfO{  
lgDgfg';f/sf] ;"qaf6 klg lx;fa ul/G5 M 
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dlWosf = 
n

 cf}F :yfgsf] dfg

  
             = 

29 1

2

��
�
�

�
�
�cf}F :yfgsf] dfg

             = 30
2

�
�
�

�
�
� cf}F :yfgsf] dfg

            = 15 cf}F :yfgsf] dfg

 8, 8, 8, 10, 10, 10, 10, 10, 12, 12, 12, 12, 12, 12, 12, 12, 12, 14, 14, 14, 14, 14, 
14, 14, 14, 16, 16, 16, 18

⸫ dlWosf (Md ) = 12

-ª_  lbOPsf] tYofª\ssf] af/Daf/tf 1 / ;f]eGbf a9L ePsfn] lgDgfg';f/ vl08t >]0fLdf  
n]Vg ;lsG5 M

pd]/ -jif{df_ 8 10 12 14 16 18

ljBfyL{ ;ª\Vof 3 5 9 8 3 1

ca lgDgadf]lhd ;l~rt af/Daf/tf tflnsf lgdf{0f u/f}F M

pd]/ -jif{df_ af/Daf/tf ;l~rt af/Daf/tf (cf)
8 3 3
10 5 3 + 5 = 8
12 9 8 + 9 = 17
14 8 17 + 8 = 25
16 3 25 + 3 = 28
18 1 28 + 1 = 29

hDdf ;ª\Vof (N) = 29

-r_ dlWosf = 
N ��

�
�

�
�
�
1

2
 cf}F :yfgsf] dfg

  
             = 

29 1

2

��
�
�

�
�
�cf}F :yfgsf] dfg
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             = 30
2

�
�
�

�
�
� cf}F :yfgsf] dfg

            = 15 cf}F :yfgsf] dfg

oxfF ;l~rt af/Daf/tf tflnsfaf6 15 cf}F :yfgsf] dfg 12 5 t;y{ dlWosf (Md) = 12 x'G5 .

dlWosfnfO{ tnsf] lrqaf6 cem k|:6 wf/0ff agfpg ;lhnf] x'G5 M

A BMd

50% 50%

100%

lrqdf s'n tYofª\snfO{ /]vfv08 AB dflgPsf] 5 / AB nfO{ l7s cfwf agfpg] Pp6f laGb' 
Md 5 h;n] Md af6 afofF / bfofF a/fa/ b'O{ efudf cyf{t\ tNnf] 50% /  dflyNnf] 50% df 
ljefhg ub{5 .

lbOPsf] tYofª\snfO{ b'O{ a/fa/ efudf ljefhg ug]{ dfgnfO{ dlWosf (Median)  
elgG5 . dlWosfnfO{ Md n] hgfOG5 . dlWosfn] tYofª\snfO{ 50/50 k|ltztdf 
ljefhg ub{5 . To;}n] dlWosf kg]{ :yfg lx;fa ubf{ 2 n] efu ul/G5 .

vl08t >]0fLdf k|:t't tYofª\s (Data) af6 dlWosf lgsfNbf tYofª\snfO{  
a9\bf] jf 36\bf] j|mddf /flvG5 . dlWosf kg]{ :yfgsf] ;l~rt af/Daf/tfnfO{ tflnsfaf6 
lx;fa u/]/ ;f]xL ;l~rt af/Daf/tf;Fu ;DalGwt tYofª\sdfg g} dlWosf (Median) 
x'G5 .

dlWosf kg]{ :yfg lgDgfg';f/ ;"q k|of]u u/L kQf nufOG5 M 

hDdf ;ª\Vof = N ePdf, dlWosf =  
N ��

�
�

�
�
�
1

2
 cf}F :yfgsf] dfg

pbfx/0f 3

lbOPsf] tYofª\saf6 dlWosf kQf nufpg'xf];\ M

jiff{ (mm) 40 43 54 55 60 62

:yfgx¿ 3 6 9 5 4 2
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;dfwfg

lbOPsf] tYofª\s lglZrt j|mddf 5÷5}g x]g'{k5{ . olb 5}g eg] a9\bf] of 36\bf] j|mddf ldnfP/ 
/fvL ;f]xLcg';f/sf] af/Daf/tf n]Vg'kb{5 . oxfF tYofª\snfO{ klxn] g} a9\bf] j|mddf /flvPsfn] 
ldnfpg' cfjZos 5}g .

jiff{ (mm) :yfgx¿ (f) ;l~rt af/Daf/tf (cf)
40 3 3
43 6 9
54 9 18
55 5 23
60 4 27
62 2 29

hDdf ;ª\Vof (N) = ∑ f =  29

oxfF N = 29 5, 

xfdLnfO{ yfxf 5,

dlWosf = 
N ��

�
�

�
�
�
1

2
 cf}F :yfgsf] dfg

  

   = 29 1

2

��
�
�

�
�
�cf}F :yfgsf] dfg

   = 30
2

�
�
�

�
�
� cf}F :yfgsf] dfg

   = 15 cf}F :yfgsf] dfg 

;l~rt af/Daf/tf tflnsfaf6 x]bf{,

⸫ dlWosf (Md) = 54 mm  x'G5 .

pbfx/0f 4

lbOPsf] tYofª\saf6 dlWosf kQf nufpg'xf];\ M

k|fKtfª\s (X) 10 15 20 25 30

af/Daf/tf (f) 4 6 8 3 5
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;dfwfg

oxfF lbOPsf] tYofª\snfO{ ;l~rt af/Daf/tf tflnsfdf k|:t't ubf{,

k|fKtfª\s (X) af/Daf/tf (f) ;l~rt af/Daf/tf (cf)
10 4 4
15 6 10
20 8 18
25 3 21
30 5 26

hDdf ;ª\Vof (N) = 26

ca, dlWosf =  ( N + 1
2 ) cf}F :yfgsf] dfg

   = (26 + 1
2

)  cf}F :yfgsf] dfg

 = 
27
2  cf}F :yfgsf] dfg

 = 13.5 cf}F :yfgsf] dfg

 =   13 cf}F :yfgsf] dfg + 14 cf}F :yfgsf] dfg
2

 =   20 + 20
2  

 
 =   40

2   =  20

ctM dlWosf (Md) = 20 x'G5 .

⸪ ;l~rt af/Daf/tf tfnsfaf6 13 / 14 cf}F 
:yfgsf] dfg 20/20 ePsfn]

pbfx/0f 5

lbOPsf] tYofª\saf6 dlWosf kQf nufpg'xf];\ M

k|fKtfª\s (X) 10 12 14 16 18 20

af/Daf/tf (f) 3 4 2 3 5 7
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18.3  l/t (Mode)

lj|mofsnfk 4

;do -306fdf_ M 13,   13,   15,   8,  17,   8,   10,   15,   8,   13,   17,   13,   10,    
13, 12,   10,   12,  18,  15,   8,   17

-s_  dfly lbOPsf] tYofª\snfO{ vl08t >]0fLdf n]Vg'xf];\ . 

-v_  s'g dfg ;a}eGbf a9L bf]xf]l/Psf] 5, kQf nufpg'xf];\ .

-u_  lbOPsf] tYofª\ssf] l/t slt x'G5 <

;dfwfg

oxfF lbOPsf] tYofª\snfO{ ;l~rt af/Daf/tf tflnsfdf k|:t't ubf{,

k|fKtfª\s (X) af/Daf/tf (f) ;l~rt af/Daf/tf (cf)
10 3 3
12 4 7
14 2 9
16 3 12
18 5 17
20 7 24

hDdf ;ª\Vof (N) = 24

ca, dlWosf = ( N + 1
2 ) cf}F :yfgsf] dfg

   = ( N + 1
2 )  cf}F :yfgsf] dfg

 = 
25
2  cf}F :yfgsf] dfg

 = 12.5 cf}F :yfgsf] dfg

 =   12 cf}F :yfgsf] dfg + 13 cf}F :yfgsf] dfg
2

 =   16 + 18
2

 =   34
2

 
 =  17
ctM dlWosf (Md) = 17 x'G5 .

o;nfO{ o;/L klg ug{ ;lsG5,
dlWosf  = 12 cf}F :yfgsf] dfg + 0.5 (13 cf}F 

:yfgsf] dfg – 12 cf}F :yfgsf] dfg_
 = 16 + 0.5 (18 – 16)
 = 16 + 1 = 17
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1.  lbOPsf] tYofª\saf6 cª\sul0ftLo dWos kQf nufpg'xf];\ M 

-s_ k|fKtfª\s 10 20 30 40 50

af/Daf/tf 2 5 12 7 1

-v_ pd]/ -jif{df_ 15 25 35 45 55

la/fdLsf] ;ª\Vof 40 30 50 20 10

-u_ X 40 50 55 62 75 80
f 4 6 10 8 5 2

cEof; 18.1

oxfF,  -s_ 

;do -306f_ 8 10 12 13 15 17 18

af/Daf/tf 4 3 2 5 3 3 1

-v_  oxfF, ;a}eGbf a9L bf]xf]l/Psf] -w]/} af/Daf/tf ePsf]_ dfg 13 xf] . 
-u_  t;y{, l/t (Mo) = 13 x'G5 .

lbOPsf dfgx¿dWo] ;a}eGbf a9L bf]xf]l/Psf] jf w]/} af/Daf/tf ePsf]  
dfgnfO{ l/t (Mode) elgG5 . l/tnfO{ Mo n] ;ª\s]t ul/G5 .

To;}n] l/t (Mo ) = ;a}eGbf a9L af/Daf/tf ePsf] tYofª\s

pbfx/0f 5

lbOPsf] tYofª\saf6 l/t kQf nufpg'xf];\ M

k|fKtfª\s 10 20 30 40 50 60 70

ljBfyL{ ;ª\Vof 12 32 50 85 45 30 5

;dfwfg

oxfF ;a}eGbf w]/} ljBfyL{n] k|fKt u/]sf] k|fKtfª\s 40 xf] . h'g 85 hgfn] k|fKt u/]sf 5g\ . cyf{t\ 
k|fKtfª\sx¿dWo] ;a}eGbf w]/} af/Daf/tf 85 ePsf] k|fKtfª\s 40 xf] .

∴ l/t k|fKtfª\s (Mo) = 40 x'G5 .
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-3_ b'wsf] dfqf (ml) 500 700 1000 1500 2000

kl/jf/ ;ª\Vof 8 5 9 5 3

2.  lbOPsf] tYofª\saf6 dlWosf (Median) lgsfNg'xf];\ M

-s_ k|fKtfª\s 10 20 30 40 50 60

af/Daf/tf 5 9 15 12 6 3

-v_ Hofnf -?=_ 300 350 400 450 500 550 600

sfdbf/ ;ª\Vof 6 12 18 14 7 4 1

-u_ tf}n (Kg) 20 25 30 35 40

dflg;sf] ;ª\Vof 5 7 10 5 3

-3_ nfef+z -?=_ 300 400 500 600 700

sfdbf/ ;ª\Vof 10 14 20 12 4

3.  k|Zg g= 1 sf] tYofª\saf6 dlWosf lgsfNg'xf];\ .

4.  k|Zg g= 2 sf] tYofª\saf6 cª\sul0ftLo dWos lgsfNg'xf];\ .

5.  dfg lgsfNg'xf];\ M 

-s_  lbOPsf] tYofª\ssf] dWos X = 38 eP k sf] dfg lgsfNg'xf];\ M

X 30 25 35 45 55
f 2 6 k 10 3

-v_  lbOPsf] tYofª\ssf] dWos X = 175 eP m sf] dfg lgsfNg'xf];\ M

k|fKtfª\s 155 165 175 185 195

af/Daf/tf 3 m 5 4 2
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-u_  lbOPsf] tYofª\ssf] dWos X = 24.55Kg eP r sf] dfg lgsfNg'xf];\ M

tf}n (Kg) 20 22 25 26 r 34

dflg;sf] ;ª\Vof 4 4 5 4 2 1

6.  tn lbOPsf] tYofª\saf6 l/t kQf nufpg'xf];\ M

-s_ X 10 15 20 25 30
f 2 4 6 4 2

-v_ Hofnf -?= df_ 120 150 175 200 225 300

sfdbf/ ;ª\Vof 10 12 17 13 4 3

-u_ k|fKtfª\s 15 25 45 55 65 70

af/Daf/tf 7 8 12 10 3 1

-3_ tf}n (Kg) 10 20 30 40 50

dflg;sf] ;ª\Vof 5 9 15 12 6

7.  Pp6f au}Frfdf /f]lkPsf 40 cf]6f la?jfsf] prfO tn lbOPsf] 5 . pSt tYofª\snfO{ vl08t >]0fLdf 

k|:t't u/L cª\sul0ftLo dWos / dlWosf lgsfNg'xf];\ M

 prfO (cm) :   20,   25,   20,   10,   30,   35,   30,   25,  20,   40,   

            40,   35,   30,   30,   25,   20,   25,   30,   35,   30,      
 
            20,   25,   30,   25,   35,   25,   40,   25,   40,   30,      
 
                       25,   35,   30,   35,   35,   25,   30,   35,   30,   30
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1. -s_  30      -v_ 30.33  -u_ 58.31      -3_ 1000 ml  

2. -s_ 30          -v_ ?=400  -u_ 30 kg      -3_ ?= 500 

3. -s_  30      -v_ 35  -u_ 55            -3_ 1000 ml

4. -s_  32.8      -v_ ?= 416.13 -u_ 29 kg           -3_ 476.67

5. -s_  k = 9      -v_ m = 2  -u_ r = 30

6. -s_  20      -v_ ?= 175  -u_ 45            -3_ 30 kg

7. 27.5 cm / 30 cm , Mean -dWos_ = 29 cm, Madian -dlWosf_ = 30 cm

18.4 rt'yf+{zx¿ (Quartiles)
lj|mofsnfk 1

lbOPsf] lrq cWoog u/L lgDglnlvt k|Zgx¿sf] pQ/ lbg'xf];\ M

A B

-s_  lbOPsf] ;/n /]vfv08 AB nfO{ 4 a/fa/ efudf ljefhg ug{ slt 7fpFdf sf6\g'k5{ < 
lrqdf tL laGb'x¿ s'g s'g lbOPsf 5g\ <

-v_  AB nfO{ 100% dfGg] xf] eg] AP, PQ, QR / RB slt slt k|ltzt x'g cfpF5 <

A BP Q R

-u_  AB dWo] A af6 P ;Dd, A af6 Q ;Dd / A af6 R ;Dd slt slt k|ltzt x'G5 <

-3_  AB sf] v08x¿dWo] 25% dfg hgfpg] laGb' P, 50% dfg hgfpg] laGb' Q / 75% 
dfg hgfpg] laGb' R nfO{ s] elgG5 <

5nkmnaf6,

A BP Q R

25% 25% 25% 25%

100%

pQ/
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-s_  lbOPsf] l;wf /]vfv08 AB nfO{ 4 a/fa/ efu nufpg 3 laGb'df sf6\g'k5{ . lrqdf tL 
tLg laGb'x¿ j|mdzM P, Q / R b]vfOPsf] 5 .

-v_  AB nfO{ 100% dfGbf,

AP = 25%, PQ = 25%, QR = 25%, RB = 25% 

-u_  AB dWo] A af6 P ;Dd 25%, A af6 Q ;Dd 50% / A af6 R ;Dd 75% x'g cfpF5 .

-3_ olb AB n] 100% tYofª\snfO{ hgfpF5 eg] / tYofª\sx¿nfO{ a9\bf] j|mddf ldnfP/  
/flvPsf] 5 eg] klxnf] 25% dfgx¿dWo] clwstd dfgn] P sf] :yfgdf ePsf] dfgnfO{ 
a'emfpF5 . To;}u/L  50% / 75% dfgx¿dWo] clwstd dfgn] j|mdzM Q / R sf 
:yfgdf ePsf] dfgx¿nfO{ hgfpF5 . P, Q / R sf :yfgdf ePsf dfgx¿n] j|mdzM 
klxnf], bf];|f] / t];|f] rt'yf{+zsf dfgx¿nfO{ hgfpF5 . 

klxnf] rt'yf{+z 
(Q1)

dlWosf 
(Md)

t];|f] rt'yf{+z
(Q3)

A BP Q R

25%

50%

75%

lj|mofsnfk 2

lbOPsf tYofª\s cWoog u/L lgDglnlvt k|Zgx¿sf] ;dfwfg ug'{xf];\ M 

 40,   48,   37,   35,   46,   45,   47
-s_  lbOPsf] tYofª\snfO{ a9\bf] j|mddf ldnfP/ /fVg'xf];\ .

-v_  25% / 75% df s'g s'g tYofª\s k5{ xf]nf <

-u_  25% / 75% nfO{ leGgdf ¿kfGt/ ubf{ n3'\Qd leGg slt x'G5 <

-3_  lbOPsf] tYofª\ssf] kl/df0f ;ª\Vofdf 1 hf]8\g'xf];\ / j|mdzM 25% / 75% nfO{ leGgdf 
n]v]/ n3'Qd kbn] u'0fg ug'{xf];\ . To;kl5, Q1 kg]{ :yfg / Q3 kg]{ :yfg kQf nufO{ 
Q1 / Q3 slt slt x'g] /x]5, n]Vg'xf];\ . 

5nkmnaf6,

 -s_  lbOPsf tYofª\sdf ;a}eGbf sd 35 5 . ca pSt 35 af6 a9\bf] j|mddf /fVbf,

 35,   37,   40,   45,   46,   47,   48 x'G5 .

-v_ 35, 37 , 40, 45, 46, 37  48

Q1 Md Q3
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 -u_  25% =  
25

100  = 
1 × 25
4 × 25  = 

1
4  = 4 efudf 1 efu /

 75% =  
75

100  = 
3 × 25
4 × 25  = 

3
4  = 4 efudf 3 efu

-3_ lbOPsf tYofª\sx¿ 7 cf]6f 5g\ .

Q1 = 1
4

(N + 1) cf}F kb =  1
4

(7 + 1) cf}F kb = 1
4

 × 8 cf}F kb = bf];|f] kb

Q1 = bf];|f] dfg = 37

Q3 = 
3
4  (N + 1) cf}F kb = 

3
4  (7 + 1) cf}F kb = 

3
4  × 8 cf}F kb = 5}6f}F kb

Q3 = 5}6f}F kb = 47
⸫ Q1 = 37
   Q3 = 47

lj|mofsnfk 3

lbOPsf tYofª\ssf] cWoog u/L lgDglnlvt k|Zgx¿sf] pQ/ lbg'xf];\ M

tf}n (kg) 20 22 24 27 28 30 31

af/Daf/tf 6 8 9 7 5 5 3

lbOPsf tYofª\s a9\bf] j|mddf gePdf ;f]xL j|mddf n]vL,
-s_ ;l~rt af/Daf/tf tflnsf lgdf{0f ug'{xf];\ .
-v_ klxnf] / t];|f] rt'yf{+z kg]{ :yfg kQf nufpg'xf];\ .
-u_ ;l~rt af/Daf/tf tflnsfaf6 klxnf] / t];|f] rt'yf{+z kQf nufpg'xf];\ .

5nkmnaf6,
-s_  ;l~rt af/Daf/tf tflnsfsf] lgdf{0f ubf{ M

tf}n (kg) af/Daf/tf (f ) ;l~rt af/Daf/tf (cf )
20 6 6
22 8 14
24 9 23
27 7 30
28 5 35
30 5 40
31 3 43

hDdf ;ª\Vof (N) =   43
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-v_  ;l~rt af/Daf/tf tflnsfaf6 M

 Q1 =   
1
4  (N + 1) cf}F :yfgsf] dfg

  

     =   1
4

 × (43 + 1) cf}F :yfgsf] dfg

     = 11 cf}F :yfgsf] dfg 
;l~rt af/Daf/tfaf6 x]bf{,

11 cf}F :yfgsf] tYofª\s 22 xf] . To;}n], Q1  = 22 x'G5 .

 Q3 =   3
4

 (N + 1) cf}F :yfgsf] dfg
  

     =    3
4

 (43 + 1) cf}F :yfgsf] dfg

     = 33 cf}F :yfgsf] dfg
;l~rt af/Daf/tfaf6 x]bf{,

33 cf}F :yfgsf] dfg 28 xf] . To;}n], Q3  = 28 x'G5 .

lbOPsf] tYofª\snfO{ 4 a/fa/ efudf ljefhg ug]{ tLgcf]6f dfgnfO{ rt'yf{+z elgG5 . 
h;df klxnf] rt'yf{+znfO{ Q1, bf];|f] rt'yf{+znfO{ Q2 / t];|f] rt'yf{+znfO{ Q3 n] hgfOG5 . 
Q1 / Q3 n] k"/f tYofª\snfO{ j|mdzM 25% / 75% df ljefhg u5{g\ .

oxfF Q2 n] k"/f tYofª\snfO{ 50% df ljefhg ug]{ ePsfn] o;nfO{ dlWosf (Median) 
klg elgG5 .

pbfx/0f 1

tn lbOPsf tYofª\saf6 klxnf] rt'yf{+z Q1 / t];|f] rt'yf{+z Q3 kQf nufpg'xf];\ M

57, 59, 52, 54, 51, 53, 55

;dfwfg

lbOPsf tYofª\snfO{ a9\bf] j|mddf /fVbf,

51, 52, 53, 54, 55, 57, 59
lbOPsf tYofª\sx¿ 7 cf]6f 5g\ .

Q1 kg]{ :yfg = 1
4

(N + 1) cf}F kb =  1
4

(7 + 1) cf}F kb = 1
4

 × 8 cf}F kb = bf];|f] kb
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pbfx/0f 2

tn lbOPsf tYofª\saf6 klxnf] rt'yf{+z Q1 / t];|f] rt'yf{+z Q3 kQf nufpg'xf];\ M

k|fKtfª\s 10 20 30 40 50 60 70

ljBfyL{ ;ª\Vof 12 32 50 85 45 30 5

;dfwfg

;l~rt af/Daf/tf tflnsf agfpFbf,

k|fKtfª\s af/Daf/tf (f ) ;l~rt af/Daf/tf (cf )
10 6 6
20 4 10
30 2 12
40 1 13
50 5 18
60 8 26
70 9 35

hDdf ;ª\Vof (N) =   35

Q1 = 1
4

(N + 1) cf}F kb =  1
4

(35 + 1) cf}F kb = 1
4

 × 36 cf}F kb =  9 cf}F kb

Q1 = 9 cf}F kbsf] dfg = 20

Q3 = 
3
4  (N + 1) cf}F kb = 

3
4  (35 + 1) cf}F kb = 

3
4  × 36 cf}F kb = 27 cf}F kb

Q3 = 27 cf}F kb = 70

⸫ Q1 = 20
   Q3 = 70

Q1 = bf];|f] dfg = 52

Q3 = 
3
4  (N + 1) cf}F kb = 

3
4  (7 + 1) cf}F kb = 

3
4  8 cf}F kb = 5}6f}F kb

Q3 = 5}6f}F kb = 57

⸫ Q1 = 52
   Q3 = 57
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pbfx/0f 3

tn lbOPsf tYofª\saf6 klxnf] rt'yf{+z Q1 / t];|f] rt'yf{+z Q3 kQf nufpg'xf];\ M

k|fKtfª\s 12 13 14 15 16 17 18

ljBfyL{ ;ª\Vof 6 8 9 3 3 5 4

;dfwfg

;l~rt af/Daf/tf tflnsf agfpFbf,

k|fKtfª\s af/Daf/tf (f ) ;l~rt af/Daf/tf (cf )
12 6 6
13 8 14
14 9 23
15 3 26
16 3 29
17 5 34
18 4 38

hDdf ;ª\Vof (N) =   38

Q1 = 1
4

(N + 1) cf}F kb =  1
4

(38 + 1) cf}F kb = 1
4

 × 39 cf}F kb =  9.75 cf}F kb

Q1  = 9 cf}F kbsf] dfg + 0.75 (10 cf}F kbsf] dfg – 9 cf}F kbsf] dfg_

 = 13 + 0.75 (13 – 13) 

 = 13

Q3 = 
3
4  (38+ 1) cf}F kb = 

3
4  (38 + 1) cf}F kb = 

3
4  × 39 cf}F kb = 29.25 cf}F kb

Q3  = 29 cf}F kbsf] dfg + 0.25 (30 cf}F kbsf] dfg – 29 cf}F kbsf] dfg_

 = 16 + 0.25 (17 – 16) 

 = 16 + 0.25 

 = 16.25
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1.  lbOPsf] tYofª\saf6 klxnf] rt'yf{+z / t];f] rt'yf{+z lgsfNg'xf];\ M

-s_  20,   40,   30,   15,   60,   90,   80 
-v_  ?=400,  ?=600,  ?=350,  ?=200,  ?=550,  ?=700,  ?=320,  ?=625, 
  ?=370,  ?=650,  ?=275 
-u_  20,   15,   5,   10,   25
-3_  15 kg,   9 kg,   12 kg,   24 kg,   18 kg,   21 kg
-ª_  18 oC,   28 oC,   26 oC,   16oC,   21oC,   29 oC,   25 oC,   12 oC,   23 oC

2.  lbOPsf] tYofª\saf6 tNnf] rt'yf{+z (Q1) / dflyNnf] rt'yf{+z (Q3) lgsfNg'xf];\ M

-s_ k|fKtfª\s 5 10 15 20 25 30

ljBfyL{ ;ª\Vof 3 5 8 7 4 3

-v_ Hofnf 300 250 350 450 550

sfdbf/ ;ª\Vof 2 6 9 10 1

-u_ tf}n (Kg) 105 115 125 135 145 155

af/Daf/tf 8 10 7 12 7 6

-3_ X 16 12 20 14 18
f 7 3 6 8 4

3.  ul0ft ljifosf] 30 k"0ff{ª\ssf] Pp6f k/LIffdf sIff 9 sf 19 hgf ljBfyL{n] k|fKt u/]sf] cª\s 
lgDgfg';f/ kfOof] M

 15,   10,   25,   10,   20,   15,   20,   25,   15,   20,   10,   20,   25,   15,   30,   20,   
20,   30,   25

 dflysf] tYofª\snfO{ vl08t >]0fLdf k|:t't u/L klxnf] / t];|f] rt'yf{+z kQf nufpg'xf];\ .

4.  Pp6f ljBfnosf] ;j]{If0f ubf{ sIff 10 sf 45 hgf ljBfyL{sf] tf}n (Kg df) lgDgfg';f/ kfOof] M

 25,   40,   35,   35,   29,   40,   38,   25,   29,   27,   29,   27,   35,   40,   
35,   29,   35,   38,   27,   29,   29,   40,   35,   35,   38,   29,  40,   27,   
29,   35,   38,   27,   27,   29,   29,   25,   40,   27,   38,   25,   35,   25,   
35,   29,   29

 k|fKt tYofª\saf6 tNnf] / dflyNnf] rt'yf{+z lgsfNg'xf];\ .

cEof; 18.2
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pQ/

5.  tn lbOPsf tYofª\saf6 klxnf] rt'yf{+z / t];|f] rt'yf{+z kQf nufpg'xf];\ M

-s_  47,   49,   52,   54,   51,  53,   55
-v_  7,   9,   6,   5,   7,   6,   4,   10,   9
-u_  5,   10,   15,   20,   25
-3_  64,   60,   70,   72,   68,   80,   85,   56

6.  tn lbOPsf tYofª\saf6 klxnf] rt'yf{+z / t];|f] rt'yf{+z kQf nufpg'xf];\ M

-s_ k|fKtfª\s 60 70 80 85 90 95 98

ljBfyL{ ;ª\Vof 5 7 12 15 18 3 2

-v_ ;fKtflxs cfDbfgL (?=) 300 400 500 600 700 800 900

sfdbf/ ;ª\Vof 40 20 15 17 25 10 5

-u_ prfO (cm) 120 121 122 123 124 125 126

ljBfyL{ ;ª\Vof 5 10 12 17 16 3 4

-3_ cf};t tfkj|md (oC) 20 22 25 26 27 29

lbg 4 6 8 5 3 4

pko'St ;d"xdf ljefhg eO{ cfˆgf] sIffsf jf cluNnf sIffsf ljBfyL{n] k|fKt u/]sf] ;a} 
ljifosf] k|Ktfª\s lnO{ ljifocg';f/ cnu cnu ¿kdf ;f] tYofª\ssf] dWos, dlWosf, l/t, 
klxnf] rt'yf{+z / t];|f] rt'yf{+z u0fgf u/L sIffdf k|:t't ug'{xf];\ . 

1.   -s_  Q1 = 20, Q3 = 80 -v_  Q1 = 320, Q3 = 625
 -u_  Q1 = 7.5, Q3 = 22.5 -3_  Q1 = 11.25, Q3 = 21.75
 -ª_  Q1 = 17, Q3 = 27 
2.   -s_ Q1 = 10, Q3 = 21.25 -v_  Q1 = 300, Q3 = 450 
  -u_ Q1 = 115, Q3 = 145 -3_  Q1 = 14, Q3 = 18  
3.  Q1 = 15, Q3 = 25 4.   Q1 = 27, Q3 = 36.5
5.   -s_  Q1 = 49, Q3 = 54 -v_   Q1 = 5.5, Q3 = 9 
 -u_   Q1 = 7.5, Q3 = 22.5 -3_   Q1 = 61, Q3 = 78
6.   -s_   Q1 = 22, Q3 = 26 -v_   Q1 = 80, Q3 = 90 
 -u_   Q1 = 122, Q3 = 124 -3_  Q1 = 300, Q3 = 700

kl/of]hgf sfo{
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19.0 k'g/jnf]sg (Review)
tn lbOPsf sygx¿sf] cWoog ug'{xf];\ M

-s_  cfh afbn nfu]sf] 5, ;fob kfgL k5{ xf]nf .

-v_  d k/LIffdf ;kmn x'g]df cfzª\sf 5 .

-u_  r'gfjdf b'j} pDd]bjf/sf] lhTg] ;Defjgf a/fa/ b]lvG5 .

-3_  cfpFbf] ljZj sk k'm6andf ;xefuL x'g] b]zdWo] s'g b]zn] lhTg] ;Defjgf a9L  
xf]nf <

dflysf sygx¿sf] cjnf]sg ubf{ ;fob, cfzª\sf, ;Defjgf h:tf zAbx¿n] clglZrttf 
jf lglZrt gePsf] s'/fx¿nfO{ hgfpF5 . cyf{t\ pSt sfd x'g klg ;S5 / gx'g klg ;S5 .  
xfdLn] ljutsf cg'ej tyf 36gfx¿sf cfwf/df cfpg] 36gfsf cg'dfg ub{5f}F .  
k/fk"j{sfnb]lv g} dflg;n] cfˆgf] b}lgs hLjgdf 36\g ;Sg] o:tf ljljw 36gfx¿sf] af/]df  
cg'dfg ug]{ u/]sf] kfOG5 .

19.1 ;DefJotf (Probability)
cg'dfg clglZrt eljiojf0fL tyf ;Defjgf xf] . oxL clglZrttfsf] dfkg ug'{nfO{ g} 
;DefJotf (Probability) elgG5, h:t}M dflysf sygx¿df cfh cfsfzdf afbn b]lvG5 . kfgL  
kg]{ ;Defjgf 5, 5ftf af]Sg' knf{ . oxfF kfgL kg]{ ;Defjgfsf] s'/f cg'dfg dfq xf], kfgL kg]{ 
lglZrttf 5}g . To;}n] cfsfzdf b]lvg] afbn kfgL kg]{ ;DefJotfsf] ;ª\s]t xf] . 

;DefJotfdf k|of]u x'g] s]xL kl/eflift zAbx¿

lj|mofsnfk 1

Pp6f l;SsfnfO{ pkmf/]/ / Pp6f 8fO;nfO{ 
u'8fP/ x]bf{ s] s] cfpg ;S5 xf]nf <

l;Ssfdf dflyaf6 ls cu| efu (Head) = H) jf kZr efu (Tail = T) b]lvG5 .

l;Ssfdf dflyaf6 b]lvg ;Sg] efunfO{ ;d"x ;ª\s]tdf n]Vbf (S) = {H, T} n]lvG5 .

To:t} Pp6f 8fO;nfO{ Ps k6s u'8fpFbf dflyNnf] efudf 1, 2, 3, 4, 5 jf 6 dWo] s'g} Pp6f  
b]lvG5 . o;nfO{ ;d"x ;ª\s]tdf n]Vbf (S) ={1, 2, 3, 4, 5, 6} n]lvG5 .

kf7 19
;DefJotf  

(Probability)
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dflysf pbfx/0fsf cfwf/df tnsf zAbfjnLx¿sf af/]df cWoog ug'{xf];\ M

-s_ k/LIf0f (Experiment) 

 s'g} lglZrttfsf] ;fy eljiojf0fL ug{ g;lsg] kl/0ffdx¿ cfpg] u/L ul/g] lj|mofsnfknfO{ 
g} k/LIf0f elgG5 . dflysf] klxnf] pbfx/0fdf H jf T dWo] s'g} Pp6f cfpF5 t/ s'g 
a]nf s] cfpF5 lglZrt x'Fb}g . t;y{ l;Ssf pkmfg]{ sfo{ k/LIf0f xf] .

-v_  ofb[lR5s k/LIf0f (Random Experiment) 

  s'g} k/LIf0fsf] glthf klxn] g} olsg -lglZrttfsf_ ;fy eGg g;lsg] cj:yfsf] 
k/LIf0fnfO{ ofb[lR5s k/LIf0f elgG5, h:t}M s'g} Pp6f uf]nf k|yf sfo{s|ddf pkxf/ 
s;n] k|fKt u5{ eGg] s'/f eGg ;lsg] cj:yf x'Fb}g . o;nfO{ ls6fgLsf ;fy eGg ;ls+Fb}
g . To;}n]] uf]nf y'Tg] sfd Pp6f ofb[lR5s k/LIf0f xf] . To:t} dflysf lj|mofsnfkx¿df 
l;Ssf pkmfg'{, 8fO; u'8fpg' h:tf lj|mofx¿ ofb[lR5s k/LIf0f x'g\ .

-u_  kl/0ffd (Outcomes)  

 s'g} klg k/LIf0fdf k|fKt x'g] glthfnfO{ g} kl/0ffd elgG5, h:t}M Pp6f l;Ssf pkmfbf{ 
cu| efu jf kl5Nnf] efudWo] s'g b]lvG5, Tof] g} l;Ssf pkmfbf{sf] kl/0ffd xf] .

-3_  ;dfg ;DefJotfsf kl/0ffd (Equally Likely Outcomes)  

 s'g} k/LIf0fdf x'g ;Sg] 36gfx¿sf] ;DefJotf ;dfg 5 eg] To:tf] kl/0ffdnfO{ ;dfg 
;DefJotfsf] kl/0ffd elgG5 . 

  dflysf] klxnf] lrqdf l:kg/nfO{ 3'dfpFbf To;sf] l;of] rf/ /ªdWo] s'g} klg /ªdf cl8g] 
;Defjgf a/fa/ x'G5 lsgls ;a} /ªn] cf]u6]sf efusf If]qkmn a/fa/ 5g\ . t;y{ /ftf], 
xl/of], kx]Fnf] tyf lgnf] ;a}df ;'O{ /f]lsg] kl/0ffdx¿ ;dfg ;DefJotfsf kl/0ffd x'g\ .

  km]l/ bf];|f] lrqdf l:kg/nfO{ 3'dfpFbf To;sf] l;of] rf/ /ªdWo] s'g} klg /ªdf cl8g] 
;Defjgf a/fa/ xF'b}g lsgls ;a} /ªn] cf]u6]sf efusf] If]qkmn a/fa/ 5}g . t;y{  
/ftf], xl/of], kxF]nf] tyf lgnf] ;a}df ;'O{ /f]lsg] ;dfg ;DefJotfsf kl/0ffd ePgg\ .

-ª_  gd'gf If]q (Sample Space)  

  s'g} k/LIf0fdf k|fKt x'g ;Sg] ;DefJo ;a} kl/0ffdx¿sf] ;d"xnfO{ g} gd'gf If]q  
elgG5 . o;nfO{ ;fdfGotof S n] hgfOG5, h:t}M
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 l;SsfnfO{ pkmfbf{ k|fKt x'g] gd'gf If]q (S) = {H, T} eof] / n(S) = 2 x'G5 .

 8fO;nfO{ u'8fpFbf k|fKt x'g] gd'gf If]q (S) ={1, 2, 3, 4, 5, 6} n]lvG5 / n(S) = 6 x'G5 .

-r_  36gf (Event) 

 s'g} k/LIf0faf6 k|fKt x'g] s]xL kl/0ffdsf] ;d"xnfO{ 36gf elgG5 . cyf{t gd'gf  
If]qsf] pk;d"xnfO{ 36gf elgG5 . o;nfO{ ;fwf/0ftof E n] hgfOG5 .

  Pp6f l;Ssf pkmfbf{ k|fKt glthf S = {H, T} 5g\ eg] cu| efu kg]{, kZr efu kg]{, s'g}
klg gkg]{ cflb o;sf 36gfx¿ x'g\ . { }, {H}, {T}, {H,T} ;a} 36gfx¿ x'g\ .

-5_  kf/:kl/s lgif]ws 36gf (Mutually Exclusive Events) 

  Pp6f l;SsfnfO{ pkmfbf{ To;df s'g efu dfly k5{ l6kf]6 ug'{xf];\ . dfgf}F pSt k/LIf0fdf 
T b]lvof] . s] Tof] cj:yfdf H b]lvPsf] lyof] < km]l/ bf];|f] k6s pkmf/]/ x]bf{ dfgf}F H  
b]lvof] . s] of] cj:yfdf T b]lvof] t <

  o;/L s'g} k/LIf0fdf Pp6f 36gf cfFpbf csf]{ 36gf cfpg} ;Sb}g eg] tL 36gfx¿nfO{ 
kf/:kl/s lgif]ws 36gfx¿ elgG5, h:t}M Ps k6s l;Ssf pkmfbf{ H jf T dWo] s'g} 
Pp6f cfpF5 t/ Ps} k6sdf b'O{ cf]6} cfpg ;Sb}g . t;y{ H cfpg] / T cfpg] 36gfx¿ 
kf/:kl/s lgif]ws 36gfx¿ x'g\ .

  To:t} u/L s'g} Pp6f 8fO;nfO{ u'8fpFbf cfpg] 36gfx¿ kf/:kl/s lgif]ws 36gfx¿  
x'g\ jf xf]Ogg\ 5nkmn ug'{xf];\ .

-h_  cg's"n kl/0ffd ;ª\Vof (Number of Favourable Outcomes) 

  s'g} k/LIf0fdf x'g ;Sg] jf 36\g ;Sg] cfjZos ;DefJo 36gfx¿sf] ;b:o ;ª\VofnfO{ 
cg's"n kl/0ffd ;ª\Vof elgG5 .

-em_ k|f/lDes 36gf (Elementary Event) 

 s'g} k/LIf0fdf cfpg ;Sg] Psn kl/0ffdsf] ;d"xnfO{ k|f/lDes 36gf elgG5 M h:t} 6 
cf]6f kf6f ePsf] Pp6f 8fO;nfO{ Ps k6s u'8fpFbf cfpg ;Sg] k|f/lDes 36gfx¿ = 
{1}, {2}, {3}, {4}, {5}, {6} x'G5g\ .

lj|mofsnfk 2

Pp6f l;SsfnfO{ pkmf/]/ x]bf{, 

cu| efu (H) cfpg] ;DefJotf slt xf]nf <

kZr efu (T) cfpg] ;DefJotf slt xf]nf <

Pp6f l;SsfnfO{ pkmf/]/ x]bf{ cfpg ;sSg] ;DefJo kl/0ffdx¿ s] s] xf]nfg\ <

oxfF Pp6f l;SsfnfO{ pkmf/]/ x]bf{ cfpg ;Sg] ;DefJo kl/0ffdx¿ 
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gd'gf If]q (S) = {H, T} 

t;y{ ;DefJo s'n kl/0ffd ;ª\Vof n(S) = 2

H cfpg] 36gf (E) = {H} 

t;y{ cg's"n kl/0ffd ;ª\Vof n(E) = 1

 s'g} 36gf (E) sf] ;DefJotf P(E) = 
n(E)
n(S) = 

cg's"n kl/0ffd ;ª\Vof

;DefJo s'n kl/0ffd ;ª\Vof 
t;y{ cu| efu (H) cfpg] ;DefJotf = 12

pbfx/0f 1
Pp6f 8fO;nfO{ Ps k6s u'8fpFbf hf]/ ;ª\Vof b]lvg] ;DefJotf slt x'G5 <

;dfwfg  

oxfF 8fO;nfO{ u'8fpFbf aGg] gd'gf If]q (S) = {1, 2, 3, 4, 5, 6}
;DefJo s'n kl/0ffd ;ª\Vof n(S) = 6
cg's"n 36gf (E) = hf]/ ;ª\Vof cfpg] = {2, 4, 6}
cg's"n kl/0ffd ;ª\Vof n(E) = 3
hf]/ ;ª\Vof cfpg] ;DefJotf P(E) = ? 

xfdLnfO{ yfxf 5, P(E) = 
n(E)
n(S) = 36 = 12 =  0.5

pbfx/0f 2
s'g} k/LIffdf ;lDdlnt 80 hgf ljBfyL{sf] glthf o;k|sf/ /x]sf] 5 M

u|]8 A+ A B+ B

ljBfyL{ ;ª\Vof 12 20 18 30

Ps hgf ljBfyL{ 5gf]6 ubf{ lgDgadf]lhd u|]8 xfl;n ug]{ ljBfyL{ kg]{ ;DefJotfx¿ kQf 
nufpg'xf];\ .

-s_  A u|]8 xfl;n ug]{

-v_  B u|]8 xfl;n ug]{ 
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pbfx/0f 3
Psb]lv bz;Dd n]lvPsf ;ª\Vof kQLaf6 Pp6f kQL y'Tbf ju{ ;ª\Vof gkg]{ ;Defjgf slt 
x'G5 <

;dfwfg  

oxfF Psb]lv bz;Ddsf ;ª\Vofx¿ n]lvPsf ;ª\Vof kQLaf6 Pp6f kQL y'Tbf aGg] gd'gf If]q 
(S) = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}
;DefJo kl/0ffd ;ª\Vof n(S) = 10
cg's"n 36gf (E) = ju{ ;ª\Vof cfpg] = {1, 4, 9}
cg's"n kl/0ffd ;ª\Vof n(E) = 3
ju{ ;ª\Vof cfpg] ;DefJotf P(E) = ?
xfdLnfO{ yfxf 5,

P(E) = 
n(E)
n(S) = 

3
10  

ju{ ;ª\Vof gkg]{ ;DefJotf P(E)  = 1 – P(E)

   = 1 – 
3
10  = 

7
10  

⸫ ju{ ;ª\Vof gkg]{ ;DefJotf = 
7
10  

;dfwfg  

oxfF hDdf ljBfyL{ ;ª\Vof n(S) = 80

A u|]8 xfl;n ug]{ ljBfyL{sf] ;ª\Vof n(A) = 12

B u|]8 xfl;n ug]{ ljBfyL{sf] ;ª\Vof n(B) = 30

-s_  A u|]8 xfl;n ug]{ ljBfyL{ kg]{] ;DefJotf P(A) = ?

 A u|]8 xfl;n ug]{ ljBfyL{ kg]{]] ;DefJotf P(A) = 
n(A)
n(S) = 12

80 = 3
20  

-v_  B u|]8 xfl;n ug]{sf] ;DefJotf P(B) = ?

 B u|]8 xfl;n ug]{sf] ;DefJotf P(B) = 
n(B)
n(S)         

  = 30
80 = 3 × 10

8 × 10 = 3
8
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1.  tnsf k/LIf0faf6 gd'gf If]q n]Vg'xf];\ M

-s_  Pp6f 8fO; Ps k6s u'8fpFbf

-v_  Pp6f l;Ssf b'O{ k6s pkmfbf{ 

-u_  Ps xKtfaf6 Pp6f af/ 5gf]6 ubf{ kg]{ af/

-3_  lbOPsf] l:kg/nfO{ 3'dfpFbf ;'O{ cl8g ;Sg] /ª 

2.   tnsf cj:yfsf 36gfx¿ n]Vg'xf];\ M

-s_  Pp6f 8fO; Ps k6s u'8fpFbf hf]/ ;ª\Vof cfpg]

-v_  Pp6f l;Ssf b'O{ k6s pkmfbf{ b'O{cf]6} cu| efu (H) cfpg] 

-u_  Ps xKtfsf af/x¿nfO{ j|mdzM 1 b]lv 7 dfGbf Pp6f af/ 5gf]6 ubf{ lahf]/ af/ 
cfpg]

-3_  b'O{ l;SsfnfO{ Ps} ;fy pkmfbf{ Pp6fdf cu| efu (H) / csf]{df kZr efu (T) 
cfpg] 

3.   Pp6f 8fO; Ps k6s u'8fpFbf ¿9 ;ª\Vof cfpg] ;DefJotf kQf nufpg'xf];\ 

4.   b'O{ l;SsfnfO{ Ps} ;fy pkmfbf{ Pp6fdf cu| efu (H) / csf]{df  kZr efu (T) cfpg] 
;DefJotf kQf nufpg'xf];\ .

5.   tnsf] tflnsfsf cfwf/df Pp6f kl/jf/ 5gf]6 ubf{ lgDgadf]lhd kg]{ ;DefJotfx¿ kQf 
nufpg'xf];\ .     

afnaflnsfsf] ;ª\Vof 0 1 2 3

hDdf kl/jf/ ;ª\Vof 9 15 36 30

cEof; 19.1

 a}slNks tl/sf

;DefJo kl/0ffd n(s) = 10
ju{afx]ssf ;ª\Vof n(E ) = {2, 3, 5, 6, 7, 8, 10} = 7
∴ n(E )  = 7
ju{ ;ª\Vof gkg]{ ;DefJotf 

 P(E ) =  n(E )
n(S)

 ⸫  P(E ) =  7
10 

R
Y

G
B
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-s_ afnaflnsfsf] ;ª\Vof 0 ePsf kl/jf/ kg]{ ;DefJotf

-v_ afnaflnsfsf] ;ª\Vof 2 ePsf kl/jf/ kg]{ ;DefJotf

-u_ afnaflnsfsf] ;ª\Vof sDtLdf 2 ePsf kl/jf/ kg]{ ;DefJotf

6.   rf/cf]6f ;d"xdf a:g'xf];\ . k|To]s ;d"xn] Ps Ps Kofs]6 tf; lng'xf];\ . To;df ePsf  
/ftf, sfnf, kfg (Heart), OF6f (Diamond), x's'd (Spade), lr8L (Club), lrq ePsf 
tf; (Face Cards), u'nfd (Jack), /fgL (Queen), afbzfx (King), PSsf (Ace)  
;a}sf] ;ª\Vofx¿ tnsf] tflnsfdf eg'{xf];\+  .

-s_  ♣ ♦ ♥ ♠  -v_ A J Q K

-u_ 

/ftf sfnf lrq ePsf tf;

-3_  tflnsfsf cfwf/df Pp6f tf; lgsfNbf lgDgfg';f/sf tf; cfpg] 36gfsf] ;DefJotf 
kQf nufpg'xf];\ M

(i)  x's'd kg]{    (ii) A kg]{    (iii) /ftf] tf; kg]{  

(iv)  sfnf] afbzfx kg]{  (v) u'nfd / /fgL kg]{ (vi) afbzfx gkg]{ 

1.  -s_ {1, 2, 3, 4, 5, 6}   -v_ {HH, HT, TH, TT}  

-u_ {cfOtaf/, ;f]daf/, dª\unaf/, a'waf/, laxLaf/, z'j|maf/, zlgaf/}

-3_ {R, Y, G, B}

2.  -s_ {2, 4, 6} -v_ {HH} -u_ {1, 3, 5, 7} -3_ {HT, TH}

3.  1
2   4.  1

2            5. -s_ 
1
10            -v_ 

2
5    -u_ 

11
15

6.  lzIfsnfO{ b]vfpg'xf];\ .

pQ/
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19.2 ;DefJotf :s]n (Probability scale)
lj|mofsnfk 1

Pp6f l;SsfnfO{ pkmfbf{ cfpg ;Sg] gd'gf If]q n]Vg'xf];\ . To;}u/L l;SsfnfO{ pkmfbf{ dfly  
b]lvg ;Sg] ;ª\Vofsf 36gfx¿nfO{ cnu cnu n]Vg'xf];\ .

gd'gf If]q S = {H, T}, 
36gfx¿ {H}, {T}
k|To]s 36gfsf ;DefJotfx¿ kQf nufpg'xf];\ .
P(H) = ……,    P(T) = ….., 

 

1
2   1

2   

;DefJotf cnu cnu lgsfn]kl5 ;a}sf] ;DefJotf hf]8\g'xf];\ .
P(H) + P(T) =  ……………….
To;} u/L H / T gcfpg] ;sDefJotf slt xf]nf <

dflysf] ;DefJotfnfO{ ;ª\Vof/]vfdf k|:t't ubf{,

H / T s'g} klg 

gcfpg] ;DefJotf

H / T dWo] s'g} Pp6f 

cfpg] ;DefJotf

H cyjf, T cfpg] 

;DefJotf

 0 1
2   1

 

dflysf] ;ª\Vof /]vfaf6 xfdLn] s] lgisif{ lgsfNg ;lsG5 eg],

l;Ssfsf] dflyNnf] efudf H b]lvg] jf T b]lvg] ;DefJotf P(H) = P(T) = 1
2

l;Ssfsf] dflyNnf] efudf H jf T b]lvg] ;DefJotf P(H or T) = 1
2 + 1

2  = 2
2 = 1

  P(S) = 1   hxfF, S = {H, T}
o;/L, ;DefJotfsf] ;a}eGbf ;fgf] dfg 0 xf], hxfF glthf k'/} c;Dej eof] eGg] a'lemG5 eg] 
;a}eGbf 7'nf] dfg 1 xf] hxfF glthf k'/} ;'lglZrt eof] eGg] a'lemG5 . cyf{t\ s'g} 36gf E sf] 
;DefJotfsf] dfg 0 ≤ P(E) ≤ 1 x'G5 . h;nfO{ ;ª\Vof /]vfdf 0 b]lv 1 ;Dddf k|:t't ug{ 
;lsG5 . o;nfO{ ;DefJotf :s]n (probability scale) elgG5 .
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lj|mofsnfk 2

Pp6} gfk / cfsf/sf Pp6f /ftf], b'O{cf]6f xl/of] / tLgcf]6f ;]tf] 6]an 6]lg; anx¿ Pp6f afs;df  
/fVg'xf];\ . Ps hgfn] gx]/Lsg Pp6f an lgsfNg'xf];\ . k|fKt x'g ;Sg] ;Defljt 36gfx¿nfO{ 
z}Ifl0fs kf6Ldf n]Vg'xf];\ .

/ftf], xl/of] / ;]tf] annfO{ j|mdzM R, G / W n] hgfpFbf,

-s_ tLgcf]6f km/s /ª\sf anx¿ cfpg ;Sg] 36gfx¿sf km/s km/s ;DefJotf kQf 
nufpg'xf];\ . 

 P(R) = …….,   P(G) = …….,   P(W) = ………

-v_ ;DefJotf cnu cnu lgsfn]kl5 ;a}sf] ;DefJotf hf]8\g'xf];\ .

 P(R) + P(G) + P(W) = ……………………= ………..

pbfx/0f 1
lgnf], kx]FFnf] / /ftf] a/fa/ efu ePsf] l:kg/ (spinner) 3'dfpFbf 
lgnf]df ;'O{ cl8g] ;DefJotf slt x'G5 / lgnf]df ;'O{ gcl8g] ;DefJotf 
slt x'G5 <

;dfwfg  

oxfF l:kg/df lgnf], kx]Fnf] / /ftf] hDdf 3 efu 5g\ .

⸫ hDdf ;DefJo kl/0ffd ;ª\Vof n(S) = 3
lgnf] efu Pp6f dfq 5, t;y{ cg's"n kl/0ffd ;ª\Vof n(E) = 1

⸫ lgnf] efudf cl8g] ;DefJo P(E) = 
n(E)
n(S) = 1

3

lgnf] efudf gcl8g] ;DefJotf, P(E) = 1 – P(E)

 = 1 – 1
3

 = 3 – 1
3

 = 2
3
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pbfx/0f 2
/fd|/L lkm6]sf] 52 cf]6f tf; ePsf] Kofs]6af6 Pp6f tf; y'Tbf afbzfx kg]{ ;DefJotf slt xf]nf, 
lgsfNg'xf];\ .

;dfwfg  

oxfF ;DefJo s'n kl/0ffd ;ª\Vof n(S) = 52

cg's"n kl/0ffd ;ª\Vof jf afbzfxsf] ;ª\Vof n(K) = 4

afbzfx kg]{ ;DefJotf P(K) = 
n(K)
n(S)

⸫ P(K) = 4
52  = 1

13

pbfx/0f 3
Pp6f 3gfsf/ 8fO;nfO{ u'8fpFbf 5 gcfpg] ;DefJotf slt x'G5 <

;dfwfg  

oxfF Pp6f 3gfsf/ 8fO; u'8fpFbf cfpg ;Sg] kl/0ffdx¿ (S) = {1, 2, 3, 4, 5, 6}

⸫ n(S) = 6
Pp6f 3gfsf/ 8fO;df 5 Pp6f dfq x'G5 .

 36gf (E) = {5}

  n(E) = 1

⸫ Pp6f 3gfsf/ 8fO; u'8fpFbf 5 cfpg]  
    
    ;DefJotf P(E) = 

n(E)
n(S)  = 1

6

t;y{, 5 gcfpg] ;DefJotf, P(E) = 1 – P(E)

 = 1 –  16   

 =  6 – 1 
6  

 =  56
⸫  Pp6f 3gfsf/ 8fO;nfO{ u'8fpFbf 5 gcfpg] ;DefJotf =  56

Pp6f 3gfsf/ 8fO;sf]  
kl/0ffdx¿ (S) = {1, 2, 3, 4, 5, 6}

⸫ n(S) = 6
8fO;df ePsf ;ª\Vofx¿dWo] 5 afx]ssf 
jf 5 gkg]{ 36gf (E) = {1, 2, 3, 4, 6}

⸫ n(E) = 5
⸫ P(E) =  56

 a}slNks tl/sf
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1.   Pp6f l;SsfnfO{ Ps k6s pkmfbf{ cfpg] ;DefJotfx¿nfO{ (0-1) :s]ndf b]vfpg'xf];\ . 

2.   Pp6f emf]nfdf ;a} Pp6} gfksf 2 cf]6f lgnf] u'Rrf, 3 cf]6f sfnf] / 5 cf]6f /ftf] u'Rrfx¿  
5g\ . olb gx]/Lsg ;f] emf]nfaf6 Pp6f u'Rrf lgsfNg] xf] eg],   

-s_ sfnf] u'Rrf kg]{ ;DefJotf slt x'G5 <

-v_ sfnf] u'Rrf gkg]{ ;DefJotf slt x'G5 <

-u_ -s_ / -v_ sf glthfnfO{ ;DefJotfx¿nfO{ ;DefJotf (0-1) :s]ndf b]vfpg'xf];\ .  

3.  /fd|/L lkm6]sf 52 kQL tf;sf] ;d"xaf6 Pp6f kQL tfGbf,

-s_ /ftf] tf; cfpg] ;DefJotf slt x'G5 <

-v_ /ftf] cyjf, sfnf] cfpg] ;DefJotf slt x'G5 <

-u_ dflysf b'O{ ;DefJotfx¿nfO{ ;DefJotf (0-1) :s]ndf b]vfpg'xf];\ .

pbfx/0f 4
Pp6f emf]nfdf ;a} Pp6} gfksf 2 cf]6f /ftf, 3 cf]6f sfnf / 4 cf]6f xl/of u'Rrfx¿ 5g\ . ca, ;f] 
emf]nfaf6 gx]l/sg Pp6f u'Rrf lgsfNbf,

(i) /ftf] u'Rrf cfpg] ;DefJotf slt x'G5 <
(ii) xl/of] u'Rrf cfpg] ;DefJotf slt x'G5 .
(iii) sfnf] u'Rrf gcfpg] ;DefJotf slt x'G5 <

;dfwfg  

oxfF hDdf u'Rrfsf] ;ª\Vof n(S) = 2 + 3 + 4 = 9

(i)  /ftf u'Rrfsf] ;ª\Vof n(R) = 2
 ⸫ /ftf u'Rrf cfpg] ;DefJotf P(R) = 

n(R)
n(S) = 29

(ii)  xl/of u'Rrfsf] ;ª\Vof n(G) = 4
 ⸫ /ftf u'Rrf cfpg] ;DefJotf P(R) = 

n(G)
n(S) = 49

(iii) sfnf] u'Rrfsf] ;ª\Vof n(B) = 3

     sfnf] u'Rrf cfpg] ;DefJotf P(B) =  
n(B)
n(S) = 39  =  13

 ⸫ sfnf] u'Rrf gkg]{ ;DefJotf P(B)  = 1 - p(B) = 1 – 13  = 23
cEof; 19.2
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4.   lrqdf lbOPsf] l:kg/nfO{ 3'dfpFbf ;'O{ tnsf cj:yfdf cl8g] ;DefJotf kQf nufpg'xf];\ / 
;DefJotf (0-1) :s]ndf b]vfpg'xf];\ . 

-s_ ;]tf] /ªdf cl8g]

-v_ kx]Fnf] /ªdf cl8g]

-u_ kx]Fnf] jf /ftf] /ªdf cl8g]

-3_ kx]nf] jf /ftf] jf xl/of] /ªdf cl8g]

-ª_ kx]nf] jf /ftf] jf xl/of] jf lgnf] /ªdf cl8g]

-r_ dflysf ;a} ;DefJotfx¿nfO{ ;DefJotf :s]n (0 –1) df b]vfpg'xf];\ .

5.   Pp6f 6 cf]6f kf6f ePsf] 8fO;nfO{ pkmfbf{ cfpg] ;DefJotfnfO{ ;DefJotf :s]n (0 –1) df  
b]vfpg'xf];\ . 

6.   ;ª\Vof 2 b]lv 25 ;Dd cª\lst /fd|/L lkml6Psf sfuhsf kQLx¿af6 gx]/Lsg Pp6f  
kQL y'Tbf,

-s_  3 n] lgMz]if efu hfg] kQL cfpg] ;DefJotf slt x'G5 <

-v_  hf]/ ;ª\Vof cª\lst kQL cfpg] ;DefJotf slt 5 <

1. lzIfsnfO{ b]vfpg'xf];\ .  2. -s_ 
3
10  -v_ 

7
10    -u_ lzIfsnfO{ b]vfpg'xf];\ .

3. -s_ 
1
2    -v_ 1  -u_ lzIfsnfO{ b]vfpg'xf];\ .

4. -s_ 0 -v_ 
1
4  -u_ 

1
2   -3_ 

3
4  -ª_ 1

5. lzIfsnfO{ b]vfpg'xf];\ .   6. -s_ 
1
3   -v_ 

1
2   

pQ/
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19.3 k|of]ufl>t ;DefJotf (Empirical probability)

lj|mofsnfk 1

-s_  Pp6f 8fO;nfO{ 10 k6s, 15 k6s / 20 k6s ub}{ pkmfbf{ dflyNnf] efudf 1 b]lvg], 
2 b]lvg], 3 b]lvg], 4 b]lvg], 5 b]lvg] / 6 b]lvg] ;ª\Vof / hDdf u'8fPsf] ;ª\Vofsf] 
cg'kftsf] k|s[lt cjnf]sg ug'{xf];\ .

xfdLnfO{ yfxf 5, Pp6f l;Ssf pkmfbf{ cu| efu cfpg] ;DefJotf 
1
2  x'G5 . 

cyf{t\ P(H) = 1
2

  / P(H) = P(T) = 1 – 1
2

 = 1
2

 x'G5 . o; l;4fGtsf cfwf/df      

u0fgf ug]{ xf] eg] s'g} Pp6f l;SsfnfO{ 10 jf 20 k6s pkmfbf{ cu| efu cfpg] ;Defjgf 

10 × 
1
2  = 5 cyjf, 20 × 

1
2  = 10 x'g' kg]{ b]lvG5 . t/ Jofjxfl/s ¿kdf k/LIf0f ubf{ 

To;eGbf leGg} k|sf/sf] kl/0ffd lg:sg ;S5 . o;/L Jofjxfl/s ¿kn] k|of]u jf k/LIf0faf6 
lgsfNg] ;DefJotfnfO{ k|of]ufl>t ;DefJotf (Empirical Probability) elgG5 . cyf{t\  
k|of]udf cfwfl/t eP/ ;DefJotf lgsfNg] k4lt jf k|lj|mofnfO{ g} k|of]ufl>t ;DefJotf  
elgG5 . k|of]ufl>t ;DefJotf lgsfNbf lgDgfg';f/sf] ;"q k|of]u ul/G5 M

 k|of]ufl>t ;DefJotf (Empirical Probability) = 

pbfx/0f 1
Pp6f l;SsfnfO{ 50 k6s pkmfbf{ cfPsf 36gfx¿sf] ljj/0f tnsf] tflnsfdf lbOPsf] 5 M

kl/0ffd (E) cu| efu (H) k[i7 efu (T)
af/Daf/tf (f ) 23 27

cu| efu (H) cfpg] k|of]ufl>t ;DefJotf slt x'G5 <

;dfwfg  

oxfF cu| efu (H) cfpg] k|of]ufl>t ;DefJotf, P(H) = 23
50  x'G5 eg] kZr efu (T) cfpg] 

k|of]ufl>t ;DefJotf P(T) = 27
50  x'G5 .

k/LIf0faf6 k|fKt kl/0ffd ;ª\Vof

s'n k/LIf0f ;ª\Vof 
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1.   Pp6f sIffdf 50 hgf ljBfyL{dWo] s]6Lsf] ;ª\Vof 28 hgf 5 eg] Ps hgf ljBfyL{nfO{ 
lgaGw k|ltof]lutfdf efu lng k7fpgsf nflu 5fGbf s]6L ljBfyL{ kg]{ ;DefJotf slt 
x'G5 <

2.  sIff 9 sf 35 hgf ljBfyL{dWo] 25 hgf ljBfyL{n] cª\u|]hL efiff /fd|/L af]Ng / n]Vg 
;S5g\ . olb Ps hgf ljBfyL{nfO{ 5fGg' k¥of] eg] /fd|/L cª\u|]hL af]Ng / n]Vg hfGg] 
ljBfyL{ kg]{ ;DefJotf slt 5 <    

3.   tLgcf]6f l;Ssf Ps ;fy cfkm}F pkmf/]/ k/LIf0f ubf{ cfpg] gd'gf If]qsf cfwf/df lgDglnlvt 
k|Zgx¿sf] pQ/ n]Vg'xf];\ M

-s_  ;a}df cu| efu (H) cfpg] ;DefJotf slt 5 <

-v_  Pp6fdf cu| efu (H) / b'O{cf]6fdf kZr efu (T) cfpg] ;DefJotf slt 5 <

-u_   b'O{cf]6f cu| efu (H) / Pp6fdf kZr efu (T) cfpg] ;DefJotf slt 5

-3_  ;a}df kZr efu (T) cfpg] ;DefJotf slt 5 <

4.   Pp6f 3gfsf/ 8fO; pkmfbf{ k|of]ufl>t cfpg ;Sg] kl/0ffdx¿sf] gd'gf If]q agfO{ 
tnsf ;DefJotf lgsfNg'xf];\ M

-s_  5 cª\lst cg'xf/ cfpg]
-v_  hf]/ cª\s cª\lst cg'xf/ cfpg]
-u_  lahf]/ cª\s cª\lst cg'xf/ cfpg]

pbfx/0f 2
Pp6f ldgL 6«saf6 2000 cf]6f OF6f v;fNbf OF6f km'6\g] ;DefJotf 0.1 5 eg] gkm'6]sf OF6fsf] ;ª\Vof 
slt x'G5 xf]nf <

;dfwfg  

oxfF OF6fsf] ;ª\Vof n(S) = 2000

 km'6\g] OF6fsf] ;DefJotf P(E) = 0.1
 gkm'6\g] OF6fsf] ;DefJotf P(E) = 1 – 0.1  = 0.9
 ⸫ gkm'6\g] OF6fsf] ;ª\Vof = n(S) × P(E)
   = 2,000 × 0.9
   = 1,800 cf]6f

cEof; 19.3
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b'O{ hgfsf] ;d"xdf sfd ug'{xf];\ M

-s_  Pp6f ef8fdf lrqdf h:t} 1-9 cª\lst anx¿ /fVg'xf];\ . 

-v_  kfn}kfnf] Ps Ps u/L lgsfNb} k'gM /fVb} xNnfpFb} ug'{xf];\ .

-u_  dflysf lj|mofsnfk 100 k6s bf]xf]¥ofpg'xf];\ .

-3_  k|To]s k6sdf cfpg] ;ª\VofnfO{ tnsf] tflnsfdf ldnfg lrx\g agfO{ eg'{xf];\ .

;ª\Vof 1 2 3 4 5 6 7 8 9

ldnfg lrx\g

af/Daf/tf

-ª_  1 b]lv 9 ;Ddsf cª\sx¿ cnu cnu cfpg] ;DefJotfx¿ kQf nufO{ sIffdf 
k|:t't\ ug'{xf];\ M

1.  14
25

   2. 5
7

 3 - 4. lzIfsnfO{ b]vfpg'xf];\ . 

5. -s_  1
4

  -v_  
1
15 -u_  

17
60 6.   21

50

5.  Pp6f 3gfsf/ 8fO;nfO{ 60 k6s pkmfbf{ k|fKt kl/0ffdx¿ tnsf tflnsfdf lbOPsf] 5 M

kl/0ffd (Event) 1 2 3 4 5 6

af/Daf/tf (f) 8 9 13 15 11 4

lgDglnlvt kl/0ffd cfpg] k|of]ufl>t ;DefJotf lgsfNg'xf];\ M

-s_ 4 cfpg]

-v_  5 eGbf 7'nf] cfpg]

-u_  3 eGbf ;fgf] cfpg] 
6.   Pp6f c:ktfndf hlGdPsf 100 hgf lzz'x¿dWo] 58 hgf lzz'x¿ 5f]/L /x]5g\ eg] 

5f]/f hlGdg] k|of]ufl>t ;DefJotf kQf nufpg'xf];\ .

kl/of]hgf sfo{

pQ/
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1. lbOPsf tYofª\snfO{ 10/10 sf] juf{Gt/ lnP/ af/Daf/tf tflnsf lgdf{0f ug'{xf];\ M

 50,   20,   65,   52,   41,   42,   70,   27,   59,   50,   39,   43,   33,   63,   60,   47,   
44,   64,   32,   51,   57,   18,   55,   38,   54,   22,   31,   68,   26,   24,   37,   40,   
66,   28,   35,   14,   43,   36,   34,   12

ca pSt tflnsfaf6,

-s_  lx:6f]u|fd lvRg'xf];\ .

-v_  af/Daf/tf ax'e'h lvRg'xf];\ .

-u_  eGbf sd ;l~rt af/Daf/tf jj|m / eGbf a9L ;l~rt af/Daf/tf jj|m Pp6} u|fkmdf 
lvRg'xf];\ . 

2.  lbOPsf tYofª\saf6 5/5 sf] >]0fL cGt/ x'g] u/L af/Daf/tf tflnsf lgdf{0f ug'{xf];\ M

 45,   20,   23,   49,   47,   27,   29,   30,   32,   25,   34,   47,   45,   33,   33,   32,   
37,   44,   42,   31,   42,   40,   35,   39,   26,   35,   27,   38,   34,   37

pSt af/Daf/tf tflnsfsf tYofª\snfO{

-s_  lx:6f]u|fddf k|:t't ug'{xf];\ .

-v_  af/Daf/tf ax'e'hdf k|:t't ug'{xf];\ .

-u_  eGbf sd ;l~rt af/Daf/tf jj|m / eGbf a9L ;l~rt af/Daf/tf jj|m lgdf{0f ug'{xf];\ .

3.  tnsf k|Zgsf] pQ/ lbg'xf];\ .

-s_  dlWosf 15 x'g] s'g} 5 cf]6f tYofª\s n]Vg'xf];\ .

-v_  dWos / dlWosf b'j} 15 x'g] s'g} 5 cf]6f tYofª\s n]Vg'xf];\ .

4.  lbOPsf tYofª\saf6 cª\sul0ftLo dWos, dlWosf, l/t, klxnf] rt'yf{+z / t];|f] rt'yf{+z kQf 
nufpg'xf];\ M

-s_ X 35 40 45 50 55 60 65
f 2 9 10 9 6 3 1

-v_ pd]/ -jif{_ 5 15 25 35 45 55

dflg;sf] ;ª\Vof 8 10 12 18 12 4

-u_ d"No -?=_ 50 60 75 85 90 92

k;nsf] ;ª\Vof 10 4 6 8 7 5

ldl>t cEof;
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-3_ k|fKtfª\s 5 10 15 20 25 30

ljBfyL{ ;ª\Vof 7 6 8 4 5 10

5.  6 cf]6f ;tx ePsf] ;Gt'lnt 8fO;nfO{ 56 k6s pkmfbf{ lgDgfg';f/sf cª\sx¿ ;tx klN6Psf] 
kfOof] M

 1,   6,   5,   6,   4,   3,   4,   4,   3,   5,   1,   1,   6,   6,   5,   4,   3,   2,   2,   2,   6,   
5,   1,   4,   3,   1,   5,   4,   6,   4,   3,   2,   2,   3,   1,   1,   1,   1,   6,   6,   2,   1,   
3,   6,   4,   1,   5,  6,   6,   1,   3,   5,   5,   4,   6,   3

dflysf] tYofª\snfO{ vl08t >]0fLdf k|:t't u/L, 

-s_ cª\sul0ftLo dWos kQf nufpg'xf];\ .

-v_ klxnf] rt'yf{+z, bf];|f] rt'yf{+z / t];|f] rt'yf{+z lgsfNg'xf];\ .

-u_ l/t / lj:tf/ kQf nufpg'xf];\ .

1-3.  lzIfsnfO{ b]vfpg'xf];\ . 

4. -s_ 

X = 47.63 Md= 45 Mo = 45 Q1 = 40 Q3 = 53.75

-v_ 

X = 29.38 Md= 35 Mo = 35 Q1 = 15 Q3 = 42.5

-u_ 

X = 74 Md= 80 Mo = 50 Q1 = 52.5 Q3 = 90

-3_ 

X = 18 Md= 15 Mo = 30 Q1 = 10 Q3 = 28.75

5. -s_ X = 3.55 -v_ Q1 = 2, Md = 4, Q3 = 5 -u_ Mo = 1 / 6

pQ/
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20.0 k'g/jnf]sg (Review)
ljBfyL{ pko'St ;d"xdf a;L ∆ABC / ∆PQR sf] cjnf]sg tyf e'hf / sf]0fsf] gfk lnP/ 
lgDglnlvt k|Zgx¿df 5nkmn ug'{xf];\ M

s'g s'g sf]0fsf] gfk a/fa/ /x]5 <

s] e'hfsf] nDafO cfk;df a/fa/ 5 <

s] ∆ABC / ∆PQR ;d¿k 5g\ < 

lqe'h ABC sf e'hfsf cg'kftx¿ 
AB
BC

 , BC
AC

 / 
AB
AC

 kQf nufpg'xf];\ .

lqe'h PQR sf e'hfsf cg'kftx¿ 
PQ
QR

, 
QR
PR , / 

PQ
PR  kQf nufpg'xf];\ .

∆ABC / ∆PQR sf e'hfsf s'g s'g cg'kftx¿ a/fa/ 5g\, n]Vg'xf];\ .

ca ;dsf]0fL lqe'hx¿sf tLg efu nDa, cfwf/ / s0f{sf cfwf/df cg'kftx¿ n]Vg'xf];\ .

20.1 lqsf]0fldtLo cg'kftx¿ (Trigonometric ratios)

lj|mofsnfk 1

Pp6f Go"gsf]0f ∠AOB lvRg'xf];\ / To;nfO{ θ n] hgfpg'xf];\ .

/]]vf OB df lglZrt b'/Ldf laGb'x¿ P, Q / R lrx\g nufpg'xf];\ .

laGb'x¿ P, Q, R df ;]6 :Sjfo/sf] k|of]u u/L nDax¿ lvRg'xf];\ . h;n] OA nfO{ sf6\g] 
laGb'x¿sf] gfd j|mdzM X,Y / Z lbg'xf];\ . 

 

A B

C

P Q

R

kf7 20
lqsf]0fldlt 

(Trigonometry)
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ca lrqdf lgDgfg';f/sf efu gfk]/ tnsf cg'kftx¿sf] dfg kQf nufpg'xf];\ M

-s_   
XP
OX , YQ

OY
 / 

ZR
OZ

  -v_   
OP
OX

 , OQ
OY

 / 
OR
OZ

 -u_  
XP
OP

 , YQ
OQ

 / 
ZR
OR

dflysf cg'kftx¿sf af/]df ;d"xdf 5nkmn ug'{xf];\ / lgisif{ kQf nufO{ sIffdf k|:t't ug'{xf];\ .

dflysf cg'kftx¿ lqsf]0fldtLo cg'kftx¿ x'g\ . lqsf]0fldltn] lqe'hsf e'hf / sf]0fsf] 
;DaGwsf] cWoog ub{5 . s'g}klg ;xh} gfKg g;lsg] j:t'sf] prfO, nDafO / sf]0f kQf nufpg] 
;fwgsf ¿kdf lqsf]0fldltsf] k|of]u x'G5 . lqsf]0fldtLo cg'kftsf] ;xfotflagf ul0ft, ef}lts 
lj1fg tyf OlGhlgol/ª If]qsf] ljsf; / lj:tf/ c;Dej 5 . To;}n] lqsf]0fldltnfO{ ul0ft tyf 
lj1fgsf] dxŒjk"0f{ / cleGg cª\usf ¿kdf lnOG5 . 

lbOPsf] lrqdf ;dsf]0f lqe'h ABC df ∠ACB = θ nfO{ ;Gbe{sf]0f dfGbf AB = nDa (p), 
BC = cfwf/ (b) / AC = s0f{ (h) x'G5 . 

ca, ;dsf]0f ∆ABC df, 

AB
AC

 = p
h

 = nDa
s0f{

 = 
;Dd've'hf 

s0f{
 nfO{ sf]0f θ sf]  

sine cg'kft elgG5 . 

o;nfO{ 5f]6s/Ldf sinθ n]lvG5 . 
BC
AC

 = b
h

 = cfwf/
s0f{

 = 
cf;Gg 
s0f{

 nfO{ sf]0f θ sf] cosine cg'kft elgG5 .

o;nfO{ 5f]6s/Ldf cosθ n]lvG5 .
AB 
BC

 = p
b

 = nDa 
cfwf/

 = 
;Dd'v 
cf;Gg

 nfO{ sf]0f θ sf] tangent cg'kft elgG5 .

o;nfO{ 5f]6s/Ldf tanθ n]lvG5 . 

tLgcf]6f cg'kftx¿ sinθ = p
h

, cosθ = b
h

, tanθ = p
b

nfO{ cfwf/e"t lqsf]0fldtLo cg'kftx¿ 
elgG5 .

O P Q R

Y

X

Z

A

B
θ

A

B Cb

h

P

θ
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dflysf cg'kftx¿sf ljk/Lt cg'kftx¿ n]Vg'xf];\ .
1

sinθ
 = h

p
 = θ sf] cosecant  = cosecθ

1
cosθ

 = h
b

 = θ sf] secant  = secθ

1
tanθ

 = b
p

 = θ sf] cotangent  = cotθ

;fwf/0ftof sf]0fnfO{ hgfpg lUf|s cIf/sf] k|of]u ul/G5 . ltgLx¿dWo] s]xLnfO{ lgDgfg';f/ 
lbOPsf] 5 .

 cIf/ cª\u|]hL gfd pRrf/0f
α Alpha cNkmf
β Beta la6f
γ Gamma ufdf
δ Delta 8]N6f
θ theta ly6f
ϕ phi kmfO
π pi kfO
ψ shi ;fO
λ lambda NofD8f

pbfx/0f 1
lbOPsf] lqe'hsf cfwf/df 6 cf]6f lqsf]0fldtLo cg'kftx¿ n]Vg'xf];\ M

;dfwfg

;dsf]0fL ∆XYZ df nDa (p) = 4 cm, cfwf/ (b) = 3 cm, s0f{ (h) = 5 cm 5 . 

;Gbe{sf]0f ∠xyz = α 

sin α = 
xy
xz  = 

p
h = 4

5
  cosec α = 

xz
xy = h

p
 = 5

4

cos α = 
yz
xz  = b

h
 = 3

5
  sec α = 

xz
yz = h

b
 = 5

3

tan α = 
xy
yz  = p

b
 = 4

3
  cot α = 

yz
xy  = 3

4 

X

Y Z3 cm

5 cm

4 
cm

α
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pbfx/0f 2
lbOPsf ;dsf]0fL lqe'hx¿ ∆CED / ∆ABC af6 sin, cos / tan sf lqsf]0fldtLo cg'kftx¿  
n]Vg'xf];\ . 

;dfwfg

;dsf]0f ∆CED df 

sinθ = DE
DC = p

h
 = 3

5
       

cosθ = EC
DC = b

h
 = 4

5
        

tanθ = DE
EC = p

b
 = 3

4
    

pbfx/0f 3

lbOPsf] lrqdf sinθ = 3
5
 5 . olb s0f{ (h) = 20 unit eP 

-s_  cfwf/ (p) sf] dfg lgsfNg'xf];\ .

-v_  cosθ / tanθ sf] dfg slt xf]nf <

-u_  cosecθ, secθ / cosθ sf] dfg slt xf]nf <

;dfwfg

-s_ oxfF, 

sinθ = p
h

 cyjf,  AB
AC = 3

5

xfdLnfO{ yfxf 5, h = 20  unit eP  p
20

 = 3
5

cyjf, 5p = 3 × 20

cyjf, p = 12 unit x'G5 . 

-v_ p = 12 unit / h = 20 unit x'Fbf,

kfOyfuf]/; ;fWocg';f/,

h2 = p2 + b2

;dsf]0f ∆ABC df 

sinθ = AB
AC = p

h
 = 

6 cm
10 cm  = 3

5
    

   

cosθ = BC
AC = b

h
 = 

8 cm
10 cm  = 4

5
     

   

tanθ = AB
BC = p

b
 = 6 cm

8 cm
 = 3

4
    

C

A

B E

D

5 cm

5 cm

4 cm4 cm

3 
cm

6 
cm

θ

C

A

B θ
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cyjf, 202 = 122 + b2

cyjf, b2 = 400 – 144 = 256,  To;}n] b = 16 unit x'G5 .

ca cosθ =  b
h

 = 
16 cm
20 cm  = 4

5

/ tanθ =  p
b

 = 12 cm
16 cm

 = 3
4

 x'G5 .

-u_ cosecθ =  h
p

 = 
20 cm
12 cm  = 5

3
 

      secθ =  h
b

 =  20 cm
16 cm

 =  5
4

    / cotθ =  b
p

 =  
16 cm
12 cm  = 4

3

lj|mofsnfk 2

Pp6f ;dsf]0fL lqe'h ABC lvRg'xf];\ .

sf]0f ∠BCA = θ nfO{ ;Gbe{ sf]0f dfg]/ kfOyfuf]l/og ;DaGw n]Vg'xf];\ .

AB2 + BC2 = AC2.............. (i)
b'j}tkm{ AC2  n] efu ug'{xf];\ .

 
AB2 
AC2

 + BC2 
AC2

 = AC2 
AC2

 

cyjf, 
AB
AC

BC
AC

AC
AC

�
�
�

�
�
� � �

�
�

�
�
� � �

�
�

�
�
�

2 2 2

cyjf, 
p
h

b
h

�
�
�

�
�
� � �

�
�

�
�
�

2 2

=  1

cyjf, (sinθ)2 + (cosθ)2 = 1

cyjf, sin2θ + cos2θ = 1

o;} u/L ;dLs/0f (i) nfO{ b'j}tkm{ j|mdzM AB2 / BC2  n] efu ug'{xf];\ .

k|fKt glthfsf af/]df sIffdf 5nkmn ug'{xf];\ .

C

A

B θ
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pbfx/0f 4

;dsf]0f lqe'h ABC df, ∠B = 90°, ∠C = θ,  AB = 12 cm,  AC = 13 cm eP, sin2θ + cos2θ  
= 1 x'G5 egL k|dfl0ft ug'{xf];\ .

;dfwfg

oxfF, nDa (AB) = p = 12 cm, s0f{ (AC)  
= h = 13 cm, cfwf/ (BC) = b = ? 
kfOyfuf]/; ;fWocg';f/,
h2 = p2 + b2

cyjf, 132 = 122 + b2

cyjf, b2 = 169 – 144  =  25   To;}n], b = 5  x'G5 .

ca, sin2θ + cos2θ = p2

h2
 + b2

h2
 = 

(12)2

(13)2  + 
(5)2

(13)2 = 
169
169 = 1

k|dfl0ft eof] .

1. lbOPsf] ;dsf]0f lqe'h ABC df ∠ACB = φ / ∠BAC = β  ;Gbe{ sf]0fsf] cfwf/df 
lgDglnlvt k|Zgx¿sf] pQ/ lbg'xf];\ M

-s_  ;Gbe{ sf]0f ϕ nfO{ ;Gbe{ sf]0f dfg]/ 
nDa, cfwf/ / s0f{ 5'6\ofpg'xf];\ .

-v_ ;Gbe{ sf]0f ϕ nfO{ ;Gbe{ sf]0f dfg]/ 
6 cf]6f lqsf]0fldtLo cg'kftx¿  
n]Vg'xf];\ .         

-u_  ;Gbe{ sf]0f β nfO{ ;Gbe{ sf]0f dfg]/ 
nDa, cfwf/ / s0f{ 5'6\ofpg'xf];\ . 

-3_ sf]0f β nfO{ ;Gbe{ sf]0f dfg]/ 6 cf]6f lqsf]0fldtLo cg'kftx¿ n]Vg'xf];\ . 
2.  lbOPsf] ;dsf]0fL lqe'h PQR df 

-s_ sinβ, cosβ, / tanβ sf] dfg kQf 
nufpg'xf];\ . 

-v_ cosecβ, secβ / cotβ sf] dfg kQf 
nufpg'xf];\ .

-u_ sinα, cosα, tanα, cosecα, secα / 
cotα sf] dfg kQf nufpg'xf];\ .

3.   -s_ olb sinθ = 6
10   / h = 20 eP b = ? R

P

Q

β

α
8

6

cEof; 20.1

C

A

B θ

12
 c

m 13 cm

C

A

B

β

ϕ
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-v_ olb tanθ =  5
12

 / eP 

 i)  h = ?   ii)  sinθ / cosθ sf] dfg kQf nufpg'xf];\ .

-u_ olb cosθ =  8
17

  eP sinθ / cosθ sf] dfg kQf nufpg'xf];\ .

4.  lqsf]0fldtLo cg'kftsf cfwf/df dfg kQf nufpg'xf];\ M

-s_ sin2A + cos2A -v_ 1 – cos2A -u_ sinθ ÷ cosθ 
-3_ tan2θ + 1 -ª_ cosθ ÷ sinθ -r_ cosec2θ – cot2θ

5.  lqsf]0fldtLo cg'kftsf cfwf/df k|dfl0ft ug{'xf];\ M

-s_ sin2θ + cos2θ = 1 -v_ 1 - sin2θ = cos2θ  -u_ 
sinθ 
cosθ 

 = tanθ 
-3_ sec2θ – 1 = tan2θ  -ª_ cosec2θ – cot2θ = 1

6.  Pp6f 20 ft cUnf] ejgsf] ;txdf ;fdu|L nfgsf nflu 29 ft nfdf] 58\s] ;tx lgdf{0f ul/Psf] 
5 eg],

-s_ pSt ejg / 58\s] ;txsf] tNnf] 5]plarsf] b'/L slt xf]nf <

-v_  pSt cj:yf 58\s] ;txn] hldg;Fu agfPsf] sf]0fnfO{ ;Gbe{ sf]0f dfg]/ tanθ, 
sinθ / cosθ sf] dfg kQf nufpg'xf];\ .

7.  lrqdf AC Pp6f ?vsf] km]bb]lv lah'nLsf] vDaf AB sf] 6'Kkf;Ddsf] nDafO xf] / BC vDaf 
/ ?vsf] km]blarsf] b'/L xf] . 

-s_  olb BC = 24 m, AC=40 m eP vDafsf] prfO slt x'G5, kQf nufpg'xf];\ . 

-v_  ∠ACB nfO{ ;Gbe{ sf]0f dfg]/ tanθ, sinθ / cosθ sf] 
dfg kQf nufpg'xf];\ .

A

B C

1 - 2. lzIfsnfO{ b]vfpg'xf];\ .

3. -s_ 16  -v_ (i) 13 (ii) 5
13

, 12
13

     -u_ 15
17

 , 8
17

           

4. -s_ 1 -v_ sin2 A -u_ tanθ -3_ sec2θ -ª_ cotθ -r_ 1

5. lzIfsnfO{ b]vfpg'xf];\ . 6. -s_ 21 ft -v_ 20
21

 , 20
29

 , 21
29

    

7. -s_ 32 m  -v_ 4
3

 , 4
5

 , 3
5

  

pQ/
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20.2 ljlzi6 sf]0fsf] lqsf]0fldtLo cg'kft (Trigonometric ratio of 
special angles)

-s_ 45° sf]0fsf] lqsf]0fldtLo cg'kftsf] dfg

∠AOB = α = 45° sf] sf]0f lvRg'xf];\ . AB ⊥ OB / PQ ⊥ OB lvRg'xf];\ . lrqdf lgDglnlvt 
efu gfKg'xf];\ .

OP = ……, OQ = ……, PQ = ……
OA= ……, OB = ……, AB = ……

oxfF,   ∆OQP / ∆OBA b'O{ ;dsf]0fL ;dlåafx' 
lqe'hx¿ x'g\ . 

ca ∆OQP  / ∆OBA df sin45°, cos45° / 
tan45° sf] dfgx¿ cnu cnu kQf nufpg'xf];\ .

b'j} lqe'hdf ;DalGwt cg'kftx¿sf] dfg t'ngf u/L 
x]bf{, 

Sin 45° = ......
Cos 45° = ......
/ tan 45° = ...... x'G5 . 

cyjf

oxfF ∠POQ = ∠AOB = 45° x'G5 .

To;}n] e'hf OQ = PQ = x dfgf}F .  

ca kfOyfuf]/; ;fWocg';f/, 
OP2 = PQ2 + OQ2 = x2 + x2 = 2x2

OP = 2x2

;dsf]0fL ∆OQP df,

Sin α = sin45° = p
h

 = PQ
OP

 = 
    x
2x2

  = 1
2

 = 0.707

Cos α = Cos45° = b
h

 = OQ
OP

 = 
    x
2x2

 = 1
2  = 0.707

tan α = tan45° = p
b

 = PQ
OQ

 = x
x  = 1 = 1.000

dflysf dfgx¿sf cg';f/  cosec 45°, sec 45° / cot 45° sf] dfg kQf nufpg'xf];\ .

A

B

P

Q
O

α = 45°
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-v_ 30° / 60° sf]0fsf] lqsf]0fldtLo cg'kftsf] dfg

30° / 60° sf]0fsf] lqsf]0fldtLo cg'kftsf] dfg kQf nufpgsf nflu ;dafx' lqe'h ∆PQR 
lncf}F, hxfF, ∠P = ∠Q = ∠R = 60° x'G5 . 

To;}n] e'hf PQ = QR = PR = x dfgf}F . 

lqsf]0fldtLo cg'kftsf nflu ;dsf]0f lqe'hsf] cfjZostf 
kb{5 . 

To;}n] P af6 cfwf/df PM lvrf}F h;n] cfwf/ e'hf QR nfO{ 

;dfg b'O{ efudf ljefhg ub{5 .

oxfF, QM = x
2

 = MR  x'G5 . 

ca ;dsf]0f  ∆PMR df ∠R = 60°; ∠M = 90° eP ∠MPR = 30° x'G5 . 

∆PMR df kfOyfuf]/; ;fWoaf6,
(PM)2 = (PR)2 – (MR)2

(PM)2 = x2 – 
x
2

2
�
�
�

�
�
� = x2 – x2

4
 

(PM)2 = 3x2

4
 

PM = 3

4

2x = 
3

2
x

ca ∠MPR = 30° sf] xF'bf P = MR = 
x
2 , h = PR = x, b = PM = 

3

2

x
x'G5 . 

sin 30° = p
h

 = MR
PR

 = 

x
2  
x  =  x

2
 × 1

x
 =  1

2
 = 0.5

cos 30° = b
h

 = PM
PR

 = 

 
 

3
2

x

x  = 
3

2
 = 0.866

tan 30° = p
b 

 = 

 x
2

 
3

2
x

 =  x
2

 × 2
3x

  = 
1

3
 = 0.577

dflysf dfgcg';f/  cosec30°, sec30° / cot30° sf] dfg kQf nufpg'xf];\ .

P

RQ M

30⁰

60⁰60⁰
x/2 x/2

x x
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km]l/ ;dsf]0f ∆PMR df ∠R = 60° nfO{ ;Gbe{ sf]0f dfGbf,

sin60° = p
h

 = PM
PR

 = 

3
2

x

x  =  
3

2

x
 × 1

x
 =  

3
2

 

cos60° = b
h

 = 

x
2  
x    =  x

2
  × 1

x
 =  1

2
 = 0.5

tan60° = p
b

 = 3

2

x × 1
x

 = 3  = 1.732

dflysf dfgcg';f/  cosec 60°, sec 60° / cot 60° sf] dfg kQf nufpg'xf];\ . 

gf]6 M o;/L x]bf{,  sin 30° = 1
2

  = cos 60° =  cos (90° – 30°)

   ⸫ sinθ = cos (90° – θ)

To:t}, cos 30° =  
3

2
  = sin 60° =  sin (90° – 60°)

cosθ = sin (90° - θ)

Q R

P

Q R
P

-u_ 0° / 90° sf]0fsf lqsf]0fldtLo cg'kftx¿sf] dfg

;dsf]0f lqe'h PQR  df RP nfO{ 3'dfpFb} nfg] xf] eg] PQ sf] nDafO 36\b} hfG5 / laGb' P 
laGb' Q df vlK6g k'U5 ;fy}, PR / QR cfk;df vlK6G5g\ . 

o:tf] a]nf sf]0f ∠PRQ 36\b} uP/ 0° df k'U5 / PQ = 0, PR = QR x'G5 .

sin0° = PQ
PR

 = 0
x

 = 0 

cos0° = QR
PR

 = x
x

 = 1

tan0° = PQ
QR

 = 0
x

 = 0
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P

Q R

O Q

P(x, y)

x

y
θ

To;}u/L,

∆PQR df ∠PRQ nfO{ a9fpFb} n}hfFbf ∠PRQ = 90° df k'Ubf

PQ / PR sf] nDafO a/fa/ x'G5, cyf{t\ PQ = x eP PR = x x'G5 . QR = 0 x'G5 .

sin90° = PQ
PR

 = x
x

 = 1 

cos90° = QR
PR

 = 0
x

 = 0

tan90° = PQ
PR

 = x
0

 (∞, ckl/eflift)

lj|mofsnfk 3

 PsfO j[Qsf] k|of]u u/L ljlzi6 sf]0fsf] lqsf]0fldtLo cg'kftx¿sf] dfg 

s]Gb|laGb' O cw{Jof; 1 inch  ePsf] Pp6f j[Q lvRg'xf];\ . 
pSt j[Qsf] kl/lwdf Pp6f laGb' P(x, y) lng'xf];\ . 
/]vf OP nfO{ 38Lsf] ljk/Lt lbzfdf 3'dfpg'xf];\ .
laGb' P af6 X– cIfdf nDa PQ lvRg'xf];\ . 
ca ;dsf]0fL lqe'h OPQ df ∠POQ nfO{ 
;Gbe{ sf]0f dfg]/ sinθ, cosθ / tanθ sf] 
cg'kftx¿ n]Vg'xf];\ . 

sinθ = y
OP

, cosθ = x
OP

, / tanθ = y
x

/]vf OP nfO{ 38Lsf] ljk/Lt lbzfdf 3'dfpFbf x– cIf;Fu aGg] 30°, 45°, 60°, 90° sf dfgx¿ 
kQf nufpg'xf];\ . 

sin0°, sin30°, sin45°, sin60°, / sin90°, sf dfgx¿nfO{ tn tflnsfdf lbOPsf] 5 .

       sf]0f
cg'kft

0° 30° 45° 60° 90°

sin 0
1
2

 1

2
 3

2
 1

cos 1 3
2

 
1

2
 1

2
 0

tan 0
1

3  1 3 ∞, 
ckl/eflift
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A

B C
60⁰

20 ft

gf]6 M dflysf ljlzi6 sf]0fsf] lqsf]0fldtLo dfgnfO{ ;Demg] tl/sf 

0 b]lv 4 ;Ddsf cª\sx¿ j|mdzM n]Vg'xf];\ . tL ;a}nfO{ 4 n] efu ug'{xf];\ . ca tL 
;a}sf] j|mdzM ju{d"n lgsfNg'xf];\ . To;/L cfPsf dfgx¿ j|mdzM sin0°, sin30°, 
sin45°, sin60° / sin90° sf dfgx¿ x'G5g\ .

pbfx/0f 1
tn lbOPsf lqsf]0fldtLo cg'kftx¿sf] dfg kQf nufpg'xf];\ M 

-s_ sin45° + cos45°

-v_ cos30° 
sin30°

 

;dfwfg

-s_ oxfF sin45° + cos45° = 
1

2
+ 

1

2
= 2

2  = ×
2

2 2  = 2

-v_ cos30° 
sin30°

 = 

3
2
 1
2

 = 3

pbfx/0f 2
;Fu}sf] ;dsf]0fL lqe'hdf ;Gbe{ sf]0fsf] dfg 60° 5 / s0f{sf] nDafO 20 ft  ePdf nDa / cfwf/sf] 
gfk kQf nufpg'xf];\ M

;dfwfg
oxfF lbOPsf] ;dsf]0fL lqe'hdf sf]0f C = θ nfO{ ;Gbe{ sf]0f dfGbf,
θ = 60° / s0f{  AC (h) = 20 ft , cfwf/ (b) = ? / nDafO (p) 
= ?
xfdLnfO{ yfxf 5,  sin θ = p

h
cyjf,  sin 60° = p

20

cyjf, 
3

2
 = p

20
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  csf]{ tl/sf, 

oxfF cos60° = 
b
20

cyjf, 
1
2  = 

b
20

To;sf/0f b = 10 ft

A C

B

45⁰
30 m

cyjf,  p = 10 3  ft

km]l/  h2 = p2 + b2 

 b2 = h2 – p2  

      = 202 – 10 3
2

      = 400 – 300 

      = 100

   b = 100  = 10 × 10  = 10 ft

pbfx/0f 3
Pp6f l;wf ?v eFflrP/ hldgdf 30 ld6/ k/ 45° sf] sf]0f agfP5 eg] efFlrg'eGbf klxn] pSt 
?vsf] prfO slt lyof] xf]nf <

;dfwfg

oxfF ;Gbe{ sf]0f (θ) = 45°
 cfwf/ (b) = 30 m
 ?vsf] efFlrg' klxn]sf] prfO (H) = ?
 xfdLnfO{ yfxf 5,  cosθ = b

h
 /, tanθ = 

p
b

cyjf,  cos 45° = 30
h

  /, tan 45° = p
30

cyjf,  
1

2
  = 30

h
  /, 1 = p

30

cyjf,  h = 30 2   /, p = 30

t;y{ ?v efFlrg' klxn]sf] prfO (H) = h + p = 30 2  + 30 = 30 ( 2  + 1)

           = 30 × (1.4142 +1)
          = 30 × 2.4142
            = 72.426 m
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1.  tn lbOPsf lqsf]0fldtLo cg'kftx¿sf] dfg n]Vg'xf];\ M

-s_ sin 90°  -v_ cos 60°  -u_ tan 30°  

-3_ cot 45°   -ª_ cosec 45°
2.  tn lbOPsf ;dsf]0f lqe'hsf e'hfsf] nDafOsf cfwf/df ;Gbe{ sf]0fsf] dfg kQf    

nufpg'xf];\ M

-s_  p = 4 cm / b = 4 3 cm -v_  p = 7 3 ft  / h = 14 ft
-u_  b = 5 cm / h2 = 50 cm2 -3_  p = x inch / b =  x inch

3.  tn lbOPsf ;dsf]0fL lqe'hsf efusf cfwf/df afFsL e'hfsf] nDafO kQf      nufpg'xf];\ 
M

-s_  s0f{sf] nDafO 10 cm / ;Gb{esf]0f 60°

-v_  nDasf] nDafO 15 ft / ;Gb{esf]0f 45°

-u_  cfwf/sf] nDafO 36 in / ;Gb{esf]0f 30°
4.  tnsf lqsf]0fldtLo cleJo~hsx¿sf] dfg kQf nufpg'xf];\ M

-s_  sin30° + cos60° -v_  tan30° + sin60°

-u_  sin30° + cos30° × tan30°  -3_ 
sin60° + cos30°

tan60°
5.  k|dfl0ft ug'{xf];\ M

-s_ cos245° + sin245° = 1   -v_ 
2tan30°

1 – tan230°  =  tan60° 

-v_ 
tan60° – tan30°

1 + tan60° tan30°  =  tan30°   -3_ tan 45° – sin90° = 1 – 2 sin245°

6. -s_ lbOPsf lrqdf e¥ofªn] e'OF / leQf;Fu slt slt l8u|Lsf] sf]0f agfpF5 xf]nf, kQf 
nufpg'xf];\ . 

cEof; 20.2

30 3 ft

60 ft
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-v_  36 m cUnf] 306f3/sf] km]baf6 12 3  ld6/ k/af6 306f3/sf] 6'Kkfdf x]bf{  

hldgb]lv 306f3/sf] 6'Kkfdf aGg] sf]0fsf] dfg kQf nufpg'xf];\ .

-u_  lbOPsf] lrqdf 

(i)  x sf] dfg slt ePdf b'j} Go'gsf]0f 45° sf xf]nfg\ <

(ii)  VJ sf] gfk slt xf]nf <

x ft

40.5 ft SV

J

-3_  Pp6f 12 ft cUnf] kvf{nsf] dflyNnf] efudf 5'g] u/L tyf pSt e¥ofªn] hldgdf 
60° sf] sf]0f agfpg] u/L Pp6f e¥ofª /flvPsf] 5 eg] e¥ofª\sf] nDafO slt  
xf]nf < 

Pp6f nfdf] wfuf] lng'xf];\ . pSt wfuf]nfO{ Pp6f vDafsf] glhs hldgdf lglZrt u/L  
c8\sfpg'xf];\ . To;kl5 pSt wfufn] hldg;Fu j|mdzM 30°, 45°, 60° / 90° sf]0f agfpFbf 
hldgdf wfuf] afw]sf] laGb'b]lv vDaf;Ddsf] b'/L, vDafdf wfufn] 5'g] :yfg;Ddsf] vDafsf] 
prfO / wfufsf] nDafOsf cfwf/df sin, cos / tan sf cg'kftsf dfgx¿ k/LIf0f ug'{xf];\ .

kl/of]hgf sfo{
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1. -s_ 1  -v_ 
1
2    -u_ 1/ 3   -3_ 1   -ª_ 2

2. -s_ 30° -v_ 60°  -u_ 45°   -3_ 45°  

3. -s_ p = 5 3 cm, b = 5 cm  -v_ b = 15 ft, h = 15 2 ft   

   -u_ p = 12 3  inch, h =24 3  inch

4. -s_ 1  -v_  
5

2 3    -u_ 1   -3_ 1  

5 . lzIfsnfO{ b]vfpg'xf];\ .

6. -s_ 60° / 30°    -v_ 30°    -u_ i) 40.5 ft     ii) 57.28 ft  -3_ 24 3  ft

pQ/
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1.  lbOPsf] ;dsf]0fL lqe'hsf cfwf/df tnsf 
k|Zgx¿sf] pQ/ n]Vg'xf];\ M

-s_ ∠B nfO{ ;Gbe{ sf]0f dfg]/ nDa, cfwf/ 

/ s0f{ 5'6\ofpg'xf];\ . 
-v_  lqe'h ABC af6 -s_ sf cfwf/df 6 

cf]6f lqsf]0fldtLo cg'kftx¿ n]Vg'xf];\ . 

-u_  olb h = 20 / b = 12 ePdf tanB sf] dfg kQf nufpg'xf]];\ .

-3_  lqe'hdf -u_ sf cfwf/df sin2B, cos2B / tan2B sf] dfg kQf nufpg'xf];\ .

2.  ;Fu}sf] ;dsf]0fL lqe'hsf cfwf/df tnsf k|Zgsf] pQ/ 
vf]Hg'xf];\ M

-s_  XY / ZX sf] dfg kQf nufpg'xf];\ .

-v_  sin2X + Cos2X  = 1 k'li6 ug'{xf];\ .

-u_  sinZ, cosZ / tanZ sf] dfg kQf nufpg'xf];\ . 

-3_  cos2 X + cos2 Z sf] dfg kQf nufpg'xf];\ .

3.  -s_  ;dtnLo e'O{Fdf ePsf] Pp6f afF;sf] tfdfsf 6'Kkf]df To;sf km]beGbf 30 ft 6f9faf6  
       x]bf{ 30o sf] sf]0f agfpF5 eg] pSt tfdf slt cUnf] /x]5 <

-v_ pSt tfdfsf] 6'Kkfdf x]bf{ 45° sf] sf]0f agfpgsf nflu klxn]sf] laGb'eGbf slt                         

cufl8af6 x]g'{knf{ <

-u_ olb rf/ lbgk5fl8 pSt tfdfsf] prfO 30 3  ft eof] eg] klxn]sf] laGb'af6 pSt 
tfdfsf] 6'Kkfdf x]bf{ slt l8u|Lsf] sf]0f aG5 xf]nf <

1-2. lzIfsnfO{ b]vfpg'xf];\ .  3. -s_ 10 3  ft       -v_ 12.68 ft  -u_ 60° 

C

A Bθ

8 cm

Z

X Y
60⁰

ldl>t cEof;

pQ/


