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ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

f)H1 I \3 ;i (Creating simple data, . Presentation software qil' 

editing & formatting text and Sl~{'11~ atq~i*'1 m 
layouts) CJftq;r ~ lFf 

. \3M~a ¥146("1 ~~ lf.f 
t1411\3;i ( dllq~<li'.f> ~6\lfli'.f><UI lFf 

. Spreadsheet 1il1itlr rrtT row ( 

column ~' data ~ ( 

fa1'>16(\i:\t11~ dllq~i'.f>ldl~ i1ll+IT 

merr a~~ ~i'.f>l\3~ 

. \3~~ a q;rlf ~~ lf;:f 

t1411\3;i ( ~6\lfli'.f>'(lll lFf 
. Presentation software (~ MS 

Powerpoint) +IT~ ~t:l<lq«J: 

~ lFf CJftq;r ~ lFf 
. ~~Ul!ff{'11~ fcrnT'f a~~ 

~'-illt4«J:~41 ~kliffm Sl«J:dli'.f>'(UI 

mlf1ft ~ qr;:f ffi 
+1R~f~Ml+i1$a il'lffi1lf qr 

~~1{'1(lc6) ~ ¥1lfiji+1+11 1I«J:<f lf;:f 
t1411\3;i 

'> ~.9 ~ 311~(1¢11 4i~lt,t11, ~. ~' +rrm, ~ 9~ l 111lqf!:(\i:\ ( . . 111'11t4<f:l(\i:\i'.f>I 31'l1{('1'1i'.f>I 

Rt4'16("1~ -31'lt{'11dl~ ~ ~ ~ '{'1'~016(\i:\i'.f>I 3Tltll<+11 31~16(\i:\~ ~ ~ lf;:f 

Gl'frc ~.9.9 111"11'H+H m 111'11q<;i ~ 3111{{'11dl ~ ~ ~ 

dl'li{t'tldl ~ lFf . ~ ~1"1f:l(\i:\+11 

- ~ ~ \11'11<Hi'.f>I . ~ ~1'1+11 m \11"11t4'<6(\i:\i'.f>I (111111"1+11, ~. 

3111{{'1'1¥1 ~ ~ 31'l1{{'1dli'.f>I ~ '3){'14i{'1 ~ ~ ~)~ 
"d)- '11'11q<6~i'.f>I ~'1<i!.{"1'1~1 
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ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

~.~.~ ~ ~ < ~ Cf1f'm q~ffi.p(OI 1l'f ~i'.f)l'd~ . ~F<~~ 
\'.sl<(leU6(i" . m ~ '11'11cH6(i"i.iil ~ i{T ITT \'.sl<(lc@(i"i'.f)I '3~16(01 ~ 

-~ ;aqt'jClf.( 1R1i R1'1"16(i"t'tl~ ~ ~ 

- ~'11'1dl < ~ Cf1Tm ~(ll I'd '1 {'1~11 'd ~ . ~F<~~ . ~ ~ ~ ~(lC416(i"i.iil \'.sl<(leU6(i"i'.f)I ~&lUT ~ 

31Cilt'1lCfi'1 1R1i Rt<fl6(&Cfil ~~ ~~~ 

;ITTm Q{'1Cflt't ~ I ~ . ~~~~F 
amm+rr Tdl'<'C41(>11~ ~ F < ~ < ~ ~ fdit<lstl6(i"i.iil 

~ 1lfT ~ ~ ~(i!ql\3'1 6~f{q'1 atst~r.f)'1 m I 

(>l~ll'd~ 

. ~ F < ~ ~ fdl (lCj 16(i"r¥1 

~~ Q{'1 "fl twt 1lfT m 1l'f 
(>l~ll'd"I 

. ~~14f{'11~ ~ F < ~ ~ 
ft! (l Cl 16 (i'\effl ij (r.f){'1 '1 1l'f (>I~ 11 'd ~ < 
Rt1->l6(ii'i'.f)I ftit(it'l(;11 ~ 

ij6\lfli'.f)(OI -R 
. ~ ~ < ~ fdl<lst1sm:et 

ij'11'1dl < ~ ~ 1l'f ~'1411'3"1 

. ~ i{T m/tfilcJ ~ lij"U, ~, 

~ Cf¥;{T ~ 3Tlf.ll('il ~ ~ 

i'1~11'3"1 I 

. ~ ~ < ~ ~ fdl (lCj 16(!'\effl 

6 ~f{ q +1 Cl1ITT" 1l'f 
i'1~11'3"1 I 
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ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

- ~'1l"lr.fi iit•UJW'( ~ ~ 'i'4i'Ja w.f>m 

- ., ~ q<Ltlt\lr.fi : \JljlFj~<;O!fT ~)~t1101*1 ~~ 

<holozoicl, +fd '1l '11'>1 cf1, . IJ1'11Gt<~ ~ mrrr r.t>t:iiil IC! 

q< '11'>1 cf1 ~ ? IJ1'11Gt<r.t>I mrrr * * ~ ? 
~ aITT+rr W1'h<i1 ~ ~ 
lii1'11Gt<~"i ~1'11*1 ~ Gt'1i('tifa ~ 

~ f.:tlS4>~+11 T<f ~€11'3~ < ~ 
am:rr<+rT q «ii "I**' ~ ~ . q <: 111'>Pfl, \II I ofl <a <;Olt I "<" +f d 4'1111'1 q'>I 

'e'11'>1Gtt:~*1 '3G:ltl'<:01 ~ ~ 

~ F4>~+ir.fil ., ~ 
q<:'11"1r.fitl~ I 

~~I 

~.~ w.pm tj!(~t\101 ~ . f.il<(lql<i'ti{ ~ ~ * * ~ . w.pm tj:tt:lt1101~kt?Cft ~ 

- ~<~ < ~ iil'11'3W'( ~ ~ mm-
- ~ \llr.fil!(ltj!(til"101*1 ~~mt . w.pm '('j~t:lt1101 fii41*1 

l.Jlfii41r.fil ~kl'Wtt W1'hi:1 ~ ~ ~ 31Gt~lr.fi'1 TR< 
. tJAllIT ~ ~, ~, ~ • 

trtl&TUT ~ ~ ~ mt w.pm 

~1t~t1101 ~~TR< 1J'f 
('1~11'3~ 

. f.il<(lqj{il w.pm '('j~t:lt1101 lfG:f ~ 
~dlilfijl~$ ~ < atf"R1111'1 ~ ~ 

\Jl'>lq~~ ~ GtldlGt<OI ~'1i:1'1+H 

f.il<(lcll *1 +i~tcl*1 ~ ~ I m~ 

w.pm <e:tt:lt1101q;1 3{';::q +i~tcl~~r.fil 

~ 'i:fT.lt TR I 
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ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

. ~ 'd~l~'{UI~~ ~ mt ~ 
amrn+rr ~ !!1~{'11~ ™ qR 

d~~~ q~T.lli=t 1f'f ~411'd;i I 

~.9. ~ 41fu:t1fikl . ~~~~~~ . Tffu ~ ~ ii1 «jjl(6 

- ~ "{ 'd~i~'{Oj ~ ~ll1q;~1qcsi1a S1+i1f01a ~ "'{" ~ (l"qf 'd~jg'{Oj ~ 

- 41fu:t1fckic.fil ~ < Tffu !!l~c.fil qfhiit!ll ~ Tf<f ~ 

41fu441 ~ i'ft41i'd"I . 41R1111'*1c.fil ~ ~ 

. Tffu ~ ~ ~ iil«)p~c.fil ~ 
'dtl:lii'{UI ~ {i'j4ii'd~ . ~I Tffu < Tffu !! I fcki q;l 

. ~~~~"{~ ~kt"f.l~ktTtfr ~ ~ I 

~ Tffu !II~ c.fil +mfTlIT ~ 

~ ~ ~ $'1Cfi{'1 Tf<f 
i'ft41i'd"I < a$~~a ~ i'141i'd;i 

. SI 4'141 CS! IC! ~ 1'lft:nTI ~ ~ ~ 
~~~~Tffu~ 

~~~~ 

. ~~~Tffu<~ 
~ Tffu 111fikl q;l +mfTlIT ~ 

~ ~ ~ $'1Cfi{'1 Tf<f 
i'ft41i'd"I < a$~~a ~ {'1411'd;i 

. S14l4@'{1 ~ "d'fr ~ tlf.r ~ 
1'lft:nTI ~ ~ ~ Tffu ~ 
~~~~ 

. ~ ~l41c.fii'ftlqg~ ~ 1lt 
~ < 11fuq;r ~ ~ 

41fu:tlf"K"l+ii ~ ~ ~ (l"qf 
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ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

t•flll\3~ . Sl~l<llail?.: {flZf Sl+HfUld wt 
. ~ t(l ~ 'E!i.i'IJ~I ~ ~,~"11~Cl'14'1 

fq\'1jlQ)r¥1 ~? ~ ~ ~ ij kl 'tfkr at 'jJ'+tGt tit I~ "lil" 

~ ~ ai"11Q)r¥1 ~ ? ~ {flZf ~ -rt)" OlITT9llT wt 
~ t(l m-a- 44'1'd~ ~ ~ m lff+«'fT ~ I 

m1T ~ ~ i!l"11cy;r¥1 ~?awn 

t(l~~~~" 
fth'111Q)r¥1 ~? ~ filep•r+u 
W"l"ht't ~ 

. ~ ffill" W"l'fUT lff+«'fT "{ ~ 

<~Ht kl 4" W'1 Cf1 tit lf"Ut ~ ~ 
~ ij ~$i~I ~ ffill" W"l'fUT 
lff+«'fT ~ ~ ~ \ll~l<iiiiHI 

f;i tli'.f>~+i I ~ ~ 1A" 
. ~ ~ ~ '11')1ct"1+il 

'd4~1:i1;.p1 'd~l6(016'(ii\ ~ ~ 

t't<lll'd~ 

. ~~~~~"<O"s: 
~ ~ t(l ~ ~atTcr ~ 

~1Cl6'(ii\ ~ ~? 1T1ft '11ij+1+11 

~ ~ ~ twt:i11J~1 ~ 

~ ? m+r+IT ~ r.fitJR'f ~ ~ 

d'Tru; ? ~ f4~~+il W"l"ht't 

~I 



ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

1.9.~~ . ~ fmrr ~ iifR \Afifilll{'11{ . ~fmrr~~ 
1.9.~.9 ~i'.fil~lc.A fmrr-~ ~ 1Ttr ~ ~ \A+1iflii<1 lf.f ~ ~ 
~ (Rectilinear . ~ '11lct'1+11 ift" ~ Y+11f01<1 lf.f ~ 'iifT ~ qfh1a11 

propagation) a:rn:r 31 jlict~(ii\ ~ ~ ~ 

t1•11'3'l I ~ ~ ~ W'lfT 

m1fif~I 

~.wur~~I 

1.9. ~. ~ ~ (Ray) "{ . ~ fmrr ifTit+rr ~ ~ ~ . ~ ~ ~ "{ fi:l+1c:tl2' 

{if;(Ul'jJ5\Jl~l ~ ~ 311f.11(+11 ~i'.fil~lc.A ~ "{ f.:l#i'.fil ~ "{ 

fit;< u I '!5'11 c¥I 3Tct f.11 < u ii fcR {if;(U1'!5'Jt~I ITT~ 

. ~ iifR c:tlil{'11~ fmrr 00 ~ ~I 

lii1'11'3~ "{ ~ {~1{'11~ ~ ~ 

•lf<l{c.A ~ 

. \Ai'.fil~lc.A ~l<1Cfli2' f.:l#i'.fil ~ "{ 

1'$(01'!5'11<'¥1 ITT qfy;f {'1 •11;a'l I 

1.9. ~. ~ fl:! '1 tfl ~ "ifll1+:RT . ~ fmrr ~ iifR ~41i'(1+11 . Cf! '11 ({<'¥1 fq '1 ii {'1 Cfll I ~l<I <'¥1 

i11rn1f«r fl:! '16l {'1 "Cfll'nRT ~ 'it"lll(i'.fi'1 m 
~ lf.f '<1"¥:IT ~ ~·11a'l . flM~.,I~ Cflliil<ic.A ~ 

. ~ ~ ~Hiill<"lii'I ~ ~~~ 

i'.fillf\Afifilll m 1fif {'1•11'3'"1 r ~~1£1<11t:1 m 1fif 
311ct~lli'.fi 'j'"'O., .. l~"I fcR I ~I 

1.9.~. )( W'lfT . Qflrr~it, ~~? ~ . ~ ~ ~ O£lTI9!lT 1fif 
- W'lfT~~ ~ ~ ~ \A~'1ii:l<I ~~ '<1"'U ~ 1fif ~ 
- ~ 'Sillt't~l ~ Tf" 'fil'f ~ ~ • 11 '3'"' . ~,Tlramr~ 

"{ f.rajur . ~ fmrr ~ 1{l:f iifR ~ ~~r~ 
31q1(~~ff ~ Yi'.fil~l~I~ ~ cA ~ 'li'.fi I "i'.fiROT Y fa f<ll ~ '1 
~Qflrr~~~ 1fif~ 



ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

~ ~ err ~ \3\illl~i ~ ~~(mi,-. . 
Tftr ~ c;iq;1<q;1 g;rm ~ ~ c:"1¥4t'11~ 1RWr Tf'f 
~~~t'1411\3~ ~ 

. 1Fflm fum fflllfT ~ ~ . ~~iSlitlQ;ri1 ~ 

ilil~i'lfl(~i'I ~ g;rm ~ ~ •~w~t'1*1 'i~l(qi'1 m I 

~~~?~?~~ 

~ 

. iSj~'>lt'11~ ~ ~ ~ 

q+u:J~I rfi ~ ? ~ '( ~ ~ 

~ *" ~ ~ Tf'f t'1~11\3~ 
. Sl~l 4 1q;1 3fraRl{l ~I ~ '( 

~ ITTlir Qllllri1 mi,- "d"e{T ~ 

ci~ '!q;I CfiRUT Gfffi'\Ff t1 411 \3 ~ 

. W ~ ITTID 'i~h;(ii\~ 'OOm fu 
~~~1Tit~? 

~<i!<~i!+H ~ zj ~&llln" 
~CfH't Tf'f t1411\1~ 

. ~~~,~(~ 
~ Qllllri1 ~'~'(mi,-

~ 1'ftr SITa ~<::it CJlJR tJTif 
{'1411\3'l 

. ~ :Slllt'1*1 ~ ~ 

. ~~~"c:"1"¥IT~Tf'f 
~q;1;a" I 



ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

~.¥~ . ~ et>+:<Miiilr! ~ ~ ~ . ~tt>+<i'1iillr!~ 
- ~~~ ~i11~ ~ TR < ~ Tf;:f ~~~~T[;:f 

- ~{1((~1*1 ~ tvt•ll\i~ ~ 

. ~~~tt>+<i'1;i . ~~~~ 
~ tt)Ult\'(ii\+il ~ lRll ~ ~~ 

~ ~ cq;ft" ozmgqr TR . irn"<~qf;{~ 
. ~ ~ orit ~ ~1~'1+11 ~~~~T[;:f 

~ ~ ~ m ei'11J~1 ~ ~ 

~~~~~~ . 1{lv.n:f ~ orJ+iT ~ 
~~~CfITT;r~TR I ~ ~ ~ g+uf01a 

~~~~tj({f~ TR iffRtfi4tt> ~ 

1'lv.n:r ~, ~ orJ (vacuum) \i~lj!l(Oj ~~ 

lIT ~ m ~ ~ cq;ft" 

~TR 

. ~ Y4'i•lliHI ~ iRf, ~ 
o-~Tlffir~~ 

~~~ 

. qytfr ~ ~ 111'11''H;i iillfu<:*1 

~~fq;-~~? ~? 

m~~~~~ 
~ ~ " ? T:t~+U+tl m ctj<:ltt>l'11 

Tyzj-~TR~? ~~ 

~ fi4Wl~C!'1 ~~<6'"W( ~ qf;{ ~ 
" .. ~ ~ ~ i!ll'1itt>i!li dll~'i· '11', ? 

~~mw~q;~~I 



~~qfll+c!ifl1 ~ ii. 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

~"{ ~ +:lkl*~ ~ ~ fi:tfhrn ~ (Bar magnet) +:[kl r.tJt=.6l 9~ c;, c;.9~ . . 
~ c;.9.9 +:iklrt'lll ~ 51fl~Uir.tJI +:[klrt'lll q«j~I~ ~ 1+ai*1£t ~ m ~ 

&tlr.tJ~OI lf;:f ~ 'lltfr ~TR"{ '11+11r.tJ<01 lff ~ 
+:ikl*1ll ~ ~ ~ . +:ikl*1ll ~ ~ ~ 

. ~ ~ +:lklr.fJ~ "r.tJfu i!lill~Ui 31'EI ~l r.fJ '1 1ffi° 
&llr.fJ~OI lftf ~ ~ lftf . +:lkl $1 ll ~ ~ 
t'jill\i'"I ~~ . ~~~m=rr~oo m ~ +:lkl *~ "r.tJ+T . 
4it11+1t'.6l ~ ~ ~ +:[klr.tJt'.6l ~"{W~~ 
1 +ai*1ll ~ ~ "{ ~ m W!:.lll\i'1 ~ I 
~ t'jill\i'"I 

. 4it11+1t'.6l ~ ~ ~ ~ 

. 
+:lklr.fJ~ arir ~ 'lltfr ~ 
+:1klr.tJt'.6l ~~~~arir 
""'-...,"{>""' ~ 'q"ffi' t1ill\i'1 t'iill\i'"I I 

c;,9.,~~~ . ~~~~~~ . ~~~ 
- ~~ ~ "fil'1" ~ ~ 

- f'q~ll ~ . ~ ~ qr 4i t1 I +1 e6) "r.tJftr+rr . ~~~~ 
~ +:1klr.tJt'.6l ~ ~ l{r.tJ'11~;i SI fu f'q kl '1 lff ~ 
~~~~~ . ~~~ 
~ ~I . 'll1' ~ ~~ -qf.f iil~l""41\i'1 

t'jill\i'"I "{ ~ iil'11l{t'.6l ~ arir 
~1f.tm11~"1 ~ ~ t>till\i'"I 

. 4it>t1+1r.6l mm ~ qr ~ ~ 

'ii~~e-s i;'ll+11*1 'i;'lR m 'i''ii.;,~+11 



ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

~~~~~ 
. fci~l~~I~ ~ ~ ~ 
~ ~411\3~ I 

c;.9. ~ ~ "'1kl q;q;) . ~ "'1klq;+u ~ Cfir=q;1*1 . ~ "':{klqiq;) "'iklqicq 

"':{klqicq ~ ~ «1tt11:J~1 qr t1e:1:J~1 ~~~ 

~ "':{kl q;cq +u ~ ~ ~ lfif ~ 

- lfi ;:q;1 *1 ~ o'll ~411\3~ . ~1f.R:t~11~"1 ~ ~ 

fi:l~q,)~~ . ~ "'1klq;+u ~ Cfir=q;1*1 ~~~ 

~ q~cHf'1 "'1'1lfl ~ ~o'll~lfif 

~l~~~q;) ~ "¢31TcJ ~ ~I 

t;l'1fr1r ~ "'ikl q; 651 +u * ~ 1fQ 
~ ~ ~ lfif t'j411\3~ 

. ~ "'1klqi+il ~ -qftq-¥1 r;e:1:J~1 

"':{kl q;cq +u * ~ 1fQ ~ lfif 
t't4111d~ I 

c;.9. "· ~ "'1klq;*1 . fi:l~l~t'tl~ awRt ~ ~ ~ . ~ '11.,IC1'1+il ~ 

'fl Id q ttl I <11 ~ ~ VliTlT ~ -qw ~ "':{klqiq;) :aq'"llfll<11qil ~ 

3JT\3"f ~ 4 II \3 ~ ld~l6'<01 ~ ~ I 

. "ij;!ffilIT ~ ~ fl! >$1 lt< ~ 
~ "(1"llf{ '!frtT ~ '11.,I Cl '1 +i I 

~<q<f!4 "'!klqiqil :aqlflfll<11 ~ 

m "ij;~ *161*1~11> .. '(~I~ 

~ lfif ~411\3~ I 

c;.,~ . ~ ~ ~ ~ \3Nl~'1 . ~mmo1~~ 
c;. ,.9 ~1'(01 ~ 41f<T<i!2ll ~ ~ ~ "{ ~ltll<OI lde<il~'1 ~~mm"'<' 

~~~I~~ ~~~~ 
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ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

ftl"~ ijfCl~"1, eA«l~s "<' m ~~ q~'611"1 wt "<' 

1lft ~ fcti~+iqii ~ egu qfhii'll ~ ~ 

'3«1t:<a1t:~ij~a ~ 'ClR . m~~"1ij**' 
. irn ~ ~~ ('ff, f€r";ft qr ' 1ITT' 31i.il~lqi"1 

~), rt "<' dlli.il~ll* ~ ~ . ~ '1fii.il"1+il ~ 
~ (1ill'3fl "<' ~<R: * ~ 'iJ«lfl<Ujij~a ~ ~ 

~~ ~ ? ~i:.:ul!ffttl wt~I 
sifufiillli"li{ ~ ~ ~ ~ 

qftlJl1U fi1 *' ~ (¥1i11 '3 ;i 

. Sl«~i"1@Hi ~ "<' ~ q«IW 

qfhii~I ~ t1ii1'3~ 

. ~ Qi\1 "h i'1 1lft ~ '1fl q '1 +i I 

~ ;aq~liieN ~ ~ 1lft 
~wt (1ill'3fl 

. ~ 111"it.4"1+il ~ +i6~i"ll~ 

f'lfGlll~HI ~ <R I 

~. 9 . ~ ftl"SJilUT \\i!!:_ ll I '3 ~ • ftl"J5111m ~ 'd«lfl<Ui ~ <" ~ • ft1"'5fUT ~ll I '3 fl ~ 
~{\~ t1i11 '3 fl "<' ~ Qt1 'fl i"l liHI ftl"SJilUT i'fT+i'~~ 

" fqfu' - i.ilililtii.l'(Uj \\(lll'd;i ~ ~6~$1 ~ • qpsq);.p<UI ~ ~ 

- dliiji.ili"1 ~ (~ ~ wt~ 31i.il~l4'"11ffi' 

~-) • i.i1 I ts<fl q>( 01 SI fii ll I @HI 'CJl"iftm ~ • 3'fIBCf"1' fii ll I eN ~ 
ifR ' ii " 'ff ~(<U'd~ ~ ~ "<' Qi"l"ht1 sifu~M4'1 wt ~ - iJtll+ili4Ji'hl 

- flf"?~( (~ O~ ~i€lli<;:i(i i.ilits<flqi(Uj Slfillli$1 • 3'fIBCf"1' fii ll I @Hi ftl"~ 

~) ftl"SJilUT ~<11;afl +1t1ftlleA ~ TR Oli.illli.il6~~~ 

• 3'fIBCf"1' fii ll I eN ~ ~ ClJl19lIT wt ~ 
~~ • 3'fIBCf"1' fii ll I @HI ftl"SJilUT 



ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

• ~ ff=> L1 l'JHI ft1°'51UT '4( ll I \3 ~ «lll\3~ Sl4'1~1*1 ~fi:>lldl, 

~ TR "{ Olll19lIT TR 1:1~11 \3 ~ W'llfl~+il ~ "{ 

• ~ ff:> zrnm1 ft1°'51UT '4(ll I :a~ 0£11<!Al'1 ~+idlri1 '{~1(*'1 

~ ~ ~ ~1ll4><0I, M m 
~ ~, ~ Cll'11:J~i • ~ ifi'1+i1c"lu1Cfi"11m1 ~ 

i44itfl+i I 1:fTtfr ~ ~ ~ ~ ftl"~ ~ apij L1Cl6(f" 

TR -a-i:fl" ~ fr.R;t"q ~ W1 lfl ~ W:::.ll 1 \3 '1 ~ 

TR • ~~~w;; 

• f'cl<111!fY~1~ ~ 'ilQ)~++I ~ ~ 

~ \341.'ttitl ~~ ~ • ~frc;;Cfl!~& ~ ~ 
ff=>ll1*1 ~TR 1.V1~11:a~ lTf'r ft1°'51UT «C::Ll l\iM 

• ~ 'ifll+illlUlcfi'I ~ W'llfll.'1 TR ~ 
• 'ifl'1+11ilu1Cfi"1 ~ S1£t'1~1a:1<1 ~ • ~frc;;<fl!~& ~ m 
ftl"~ ~ «lll\3"' ff=>L114il.'114 TR~ 
~"{~~~~ • ~frc;;Cft!'114il S14l~i4il 
qi I (0 I *' W1 Cfl l.'1 "{ Olll19lIT TR \3~16< 0 1 ~ ~ 

• ~fi:Cft!11t*1 ~ lTf'r ft1°'51UT . ~-+i~l-1'1*1 ~ "d"i:fl" 

'4C!.lll:a"' ~ W"tlfll:it TR ~ atq~'1q;1 m 
• ~ fer"1 '4(lll\3"', Gt'IC!(Vt+il 1:fTtfr 

"{ ~ ft1°'51UT '4(lll'd"', ~fi:Cfl!\11 

il~M ail IC! 1"141.,~ "{ ~ 1:fTtfr 
~~<I'd~ ~ ~ m~ ~ 

~ W"tlfll:'t ~ 

• ~ mftr ~-+i~l.,.,1*1 "{ 

~ Slf'clfuClll2' ~ .fr;fr 
~4>1~ ~fuaill~ WTf 1:1~11\3~, 



Ji 
0
 

e
r 

11 
I!~ 

Ar~ 
~·t 

~I 

ii iii 1!! 
::~i 

~ 
[ ~~~i~ 

I !1 ~ 
i~1f-~i 

~ 
~-~~t 

~~?; 
~?~ 

[~~-
'9 

ft: ~ 
~~ 

~ 
d
;;;. ·i; dE 

~ 
~ 

tt-" 
~ 
~ 

lei 
~ 

$
 
~ 

1
f 

~-
~ 

~ ii -
p
 

·· 
~ ~ 

~ 
~ ~ 

n
 

i;; ~ 
t ~ t-11 

i ; 
--1

 r ~ ~ i ~ ! ~ 
t ! l I ~ ~ !_ ~ 

ii~tii 
~-
iii f-ii~ 

~l 
~~l 

~ 
U

i t 

I l! 15 ii; 

. 
. 

. 
. 

. 
. 

!i:i~r~ 
~ 

~ ~~ 
i-~ 

ri 
I~ 

t~! 
-~ 

~ 
~11 

l ~ 
~~-

~!~q 
e
r 

~~~~~L-
0

· 
I 

I 
I 

e
r 

lli 
0
 

e
r 

i IY
 

Li 
I 

I 
,,; 

i l I f c
Y

 
LI 
.~ 



ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

90,, mg:"{~ . ;aq(W!Gf( mg: "{ dttllq'"'fil ~ 'T1f . mg:"{~~ 
-mg:"{~~ (sonority), l(Wl'"'fi~I< (Lusture) ~ ~ ~&lUT 1Ff m 
~ (~ 'T1f (ductile) "{ ~ mrr iAT\Vf ~ ~ +H1 I r¥I +{~I (*'1 rm-
(sonority), l(Wl'"'fi~I < (malleable) 'T1f, (ITl1 "{ Ii! 'q<(ct?I . mg:"{~~~ 
(Lusture)~ ~"'11(1'1, ~ OfTfcf ~ ~ ~~ 

(ductile), ~ mrr ~ ~ lfft ~ 31lf.ll<+il . qfhli\11'11 ~ 'i~1(*'1 

iAT\Vf ~ (malleable), mg: "{ anITTl fq '11 Id~ m1 

(ITl1 "{ fil 'q<( ct?I ~ I (1 '1, . mg:"{ dltmJ:'"'fil ~ qo15(iilrtl 

~) tf<lR <R 
. rf;tr mg: "{ ara l@(iil ~ ~ 

ff!.,~ Ei(iilrtl ~ qui Ei(iilrtl ~!!fll'T 

lfft mg: "{ ~ q~T:tl'1 lfft ~ 
~('ll\d'1 (1~11\d~ 

. CRtR ~ mg: "{ dla I q'"'fi I ?!'ii I El (iii 

~ <R q~lfl\11'11 q;r'lf ~I 

99. ~"{ 99.9 1'Tit . ~~lfft~~ . ~~mw 90 

3Rfft~ -~~ (Wlill\d~ . 1'Tit ~ ~ qafiJ 1Ff 
-1'Tit~~ . ~ ii!o:i1w~ ci<q<iSllc ~ ~ 

-~~"{f.:l"~ "11I'1T 'E1(ql(1'1 lfft ~ ~<"'1'11'"'fil . 1'Tit W!!fll'T -iR a~*' 6 (iii 

-~ W&lUT ~ Q(Wlq)(WI 1Ff (1~11\d~ ~~ 

~' - 'ili'hl~~ . 1'Tit ~ g ftJi l4 Ir¥! ~ '&(1 'h (WI . ~ 'il'i'hl~~ q~T:tl'1 

99., 1'Tit ~ ~ lFT~ 

-~,dt'W"{~~ . ~~ "{ f.:l"~ ~ 'E11+i4lt:(iil . 1'Tit~~~"{ 
~ ~ dt'Eii(t\(iil ~ <R 31 ij < Ei (iilrtl q ~ '611 '1 1Ff Id q I l4 t;(iil 

99.~~ . +iill~I~ W!!fll'T -iR d~'"'filtl(iil ~ 

W1'hi.'t ~ . 1'Tit~~~ 



ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

-~~~ . 'llli'l4@(1 ~ Yllfil~{'1 ~ ~l]';:f ~ 

-T{R~(~ TR< mtT Gl11lf:Jt+i ~~ . ~~~ 
'11"1ct1+il ~ 31'ij<E\<(C' •lllfil~{'1 ~ l]';:f {'1411\i"I '1.,lodt't+il ~ lfllT ~ 

. ~ 'iiltij~ JS!Oll'{!fl.T ijl+i<flcffl ~ 

'll~fl41Glll ~ ciNil~t't ~ . ~~~~ 
. 1lTit° 'll\~Ojif'j ~ 1 3{W ( ~~~ 
'Uq;~ \i q I Zl ~ <(C' q fe; :q l'1 l]';:f '1.,lodt'tcffl 'i~i(i.fi"'I TR-<" 
~ ~ l]';:f {'1411\i"I . ~\111if'I rni:f ( ml61<:1 I cffl 

. ll'IOll Ii~ ll ij I +i<flcffl 'll £4.,1414:1<1 1lTit ~ll1twtl\i1 ~ 

'll<l61Uiif'I ~' 3'W ( 'Uq;~ . ~lff+IT~~"'(" 
:aq1llt:<(C' ~TR ~ \JI '1 Pi4 ""I *' ij kl '"ti 1111~ 

. ~ ~ 'q'l'1111T 1llit", ~' ~mm 

~~~~~~lflll" . <flITT" ~ T.fTi 31 Cj ~1 if' '1 

~ mm ? '&{'1Cfi{'1 ~ Tf mrr m1 

q:ffi {'1411 \i "' 

. ~ ~ i11'1ll<ij+ai<tfr ~ 

~1~~m~ 

crust, mantle, core 'cffl" ij I +11 i'ii 

~AA 

. rt.~ 1 \!ff{'11 ~ 1lTit" err ~ ~ 
~ ~ ~ ~ &11.,llcffl 

~~~AA,~ 

~ TR I "<:1"ZlrtT '11 ~ {'1 t't I~ 

ft.~ I t't Zl err ~~ ij \JI I 'd '1 "ll"Zll1T 

TR 

~c;"~ 



ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

. ~ '(" ~ ~~ILldl~ ~ 

31061ctil( w ("cti"&T) o:rrc ~ 
4~ii+U lr;:f ~~~ ~ ~~11'3~ ~ 

~~~~~ 
~ ~ 1'4~41~ ~ ~ 

lr;:i~~~tf;~~ 
lr;:i ~411'3~ '(" 1'4~41~ ~ ~ 

~~~~ifllTm 
~ Cf))ur (fum crr ~l '(" 

~+1 <w;ifuctir eITTm QWh~ ~ 
. ~ ifllTm ~ '(" -mi ~ ~ fq;" 

~ '(" ~ ~ 31Clflql+11 -m; mm 

'(" ~ djqflql+ll ~ ~ ~ 

~ lr;:i ~411'3~ 

. ~ 311~1(+11 ~ ~ (~, 

~, ~ '(" ~) ~ ~411'3~ 

a~~ ~111'1ctil fcl(l1S1a1 ~ 

~411'3~ 

. "ll"tr ~ ~ err ~ m ffi 
~ OlITT9lIT <R I ~ ~ 
~ ~iijl\3~ I 

9t¥~~ . ~i::u4f~1i ~ ~ (Cfe:ifl"l~I . ~ 'dil11i~ ~ ~ it 
-~~(~, 'ctifu TTI ~), m4ii+i, 'Je:cflii11e ~ dt4~1~ ~ lr;:i 

~,dl4iJfl+1'("~ ~ ~ '(" ~ ~ldiSll~ dt45#' ~ 

~) ~"t:<"l1!+11 ~ ~ ~411'3~ '(" -al- . ~4+10'5~+11 ~ ~ 

- ~ +:!06~ctil ~~~H!#'~ dU-lt\~~li ~ "9.~lh~ ~ ~ 06 ~ #'~ "1'T+:r "l'"1 



ii. ~~qfll+c!ifl1 ~ 
~~q~~ ~;'ll~ct ~ ftriqllfi'llq ~'ll~ct '!.~l~·;:i ~ 

~. ~/~ ~ 

~(mr,~, . ~~~lffr~~ ~I 

~1w•rn, ~1+i'M, ~ "{ ~~~ll~dl~~ 
'd~1ftios) . ~ ~1~4!'11'1 q<+ilu!{l<(S'i.i?I 

~4l\11'1atl2: CJTq" ~ ~ ~ ~ 

(<l:eP"'lf.1* :elt"l*<UI dllGI~~* Wf) 
~ ~ m-u vrofi \11~11'*1 
') c.fi1 111IG1'1-I ~~~~ 

. ~ 4 1lf+io6l"l+ii ~ 'eiW"'l*I eITT'1IT 
~("!tfi~ ~ 

. ~ 4 14+iasl"ti.i?I ~ ~ 1R "{ 
~ dlrtm+u ~"14+106l"ti.i?I ~ 

~ ~~11\3~ 

. ~"1lf+iosl"ti.i?I ~ "{ 'ilfli ~ 
~ q fhfl +i I 1A fq Os ~<(S'q?i "1'T+t" 

qfi:~l'1 wt ~~11\3~ 
. ~"1lf+iosl"ti.i?I ITT~ ~ 

4.l~~«6i.i?I ~ ~ l"l~ll'dil I 

~ <t~o 



'ii'. rc.t11'11iii~l itiPt 
~lll'I~~ ~ ~ fliq1~~1q "1='U~" ~~l~c'fi .. ~ 

~. ~/~ Q'O'CT 

~#tlf.:tf.Jl ~#11'1f.Jil SI l(i •llt+if.Ji ~ 
.. 

<ek!Pf.frn" CIT <a I +:t I """l Slfu~G'1f:6l 4i~l(tt>'1 <t. t9 . 3j";::;q ~f.Jil ili'e 41 . 90 
~ - ~ "{ 'el+:tl"""l fcffu 'll~l411("+:jql f.Jll4ei'(li\ ~ 1Rt 1ITT 

- sil(i•11("+:tf.J) ~ 31tilt'1lf.Ji'1 lfof ~·11-a~ "{ "'d'R1 ~ 

Slf'a~~'1f.Jil ~ : 9fa~~'1 ~ ~ 'ekl?CflTI" 

~'~'~' 
'(At"l!fi~ -A" 

31PHllf.Ji 'el+:t4flg'(li\f:6l . ~#11'1tt>I Sl~l411("+if.Ji ~ ~ 

~I m, fcffu, ~ ~ Slf'a~G'1 ~ ~ ~: 

~qJ mTI l'iilllf.Ji~lq*l ~' ~' ~. 

gfa~~'1 ~ \illil~ll* <e1+:t4fle**' ~. m, -
fcffu,~~~~ 

fuf.Jll'd~ 

. ~ ~ l'iilllf.Ji~l4 ('d~lei(Ojqij ~ 

~ fiilll@HI ~ ~'ll'd~ 

l'iilllf.Ji('ll4) ~ "{ ~ gfu~~'1 

<fll'R '4Tif (1411 'd ~ I 

t~ ~~~ . ~ frraf<o1, ~ fu41"'(1f:6l . ~ «ifllla1 fu 
~. 311Sl~llf.Ji 'el+:t.fl*l 'e(tt>(1'1 " *' 31tilt'1lf.Ji'1 . \A «}1:1 if.Ji(OI 

lffr ~ ~ ~ lfof 1ITT 
fuf.Jll'd~ 

. ~~ ~lllllCl«j4•1 ;a +:Cl f.:tA a 

~ 'il~~g'(li\ <fll'R lfof ~·11-a~ "{ 

~ ~ ~&11*l61+:tl ~ lfof 
~·11'3~ I 

~.9 311~futiqi1 :w.p1g'(li\ 311~futlf.Jli ~'1g'(li\f:6l 311iiifutlf.Jll ~ 
~ 
~~qr . ~!fi~@HI . ~o 

~~ - ~ < 'dGlei(tll 'd~lel(OI ~ ~411'3~ "{ aq~~f.Jil '3Glel(UI~~ 



'ii'. rc.t11'11iii~l 1'i'Pt 
~l!IEI~~ ~ ~ ftffq1~"1q ~i:'ll~ct ~~1~.-. ~ 

~. 1$(/~ Q'OCT 

ma '1 ~<(i'Cj)) ITT '(' Cl FR'tfil q> ct~(&' 

~ lffi R1!fl6<(i'ci?I "'1'Tlf ~ 

~ : Multimedia projector, 

scanner, digital camera, e-book, 

video tutorials, digital resources, 

web, www, browsers, search engine 

q,q 'Q'i!(~ 2', ~ '(' ~ . W"!Cflt't Cf~ IJl~~i'11il<I Online . 'Q Ti! ( ~ 2', 'Q ii t1 <ii 'Sl"litrT 
- ~ resources ( e-book, video tutorials, lffi ~ ~ 
- ~ 'Sl"litrT digital resources, web, www, q~4llii1"11 4>14~<(i'Cj)) 

browsers, search engine) ~ 3fRTif~~ 
q~f.€1<1 ~ ajqtwflqi"1 lf{{ 

. q<+:q<i<l ~ (]1{1'11+il ~IH~f.:t* 

~ 'CfllW Cf~ ii Cfl I~~ I '&'! Cfl {1 

1ff 
. 'Q"'20<~2'i'.fll +il9'1+iCill2' fcrnl'f filttlHf41 

~kl4Rr ~ ~ ~l+i<fletil 
q~4llii1'11 ~~TR t\t1q;1;a~ '(' 

TR {1411 'd ~ er~ ~ TR ~ 
311~1'1IJIG:l'1 TR {1411'3~ I 

q,~ Spreadsheet software lIT Spreadsheet software lIT ~11a1<01 Spreadsheet software . . 
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~'fii't lftT T:l~+ili.bl ~ '(" ~ ~~~ 

~~ . ~ '(" +:4~+il+il dlltll~d 
~ 

. +:4Ti qr f\l~lil*l 94"'1•liilll T:l~+il~ ~ *'~*'11T'i 
~ qof"'f 1A" ~ 

. ~ "{ T:l~+il+il am11~a ~ . ~&T '(" ~&T+il 

dliill.'1"'1*'1 ~ ~ mrr ~ ~~~ 

. +:4~+il~ ~ dllf.ll(+il ~&T '(" . T:l~+ili('I '(" if~ ':4+11~ *" 
~&rrir ~ '(" ~iltMI ~ ~~~ 

. ~frl ~ l :s f\l f,s lll ~ ~ lftT . dlfu*+il~ "{ &ill+ll~~ 

+:4~+11:e '(" "'f~-:t+11:e+11 ~ ~ C4 Cl f\q I • 11{1qii q>f{Ol 

~ mm1 
. ~ '(" ~ll+ili('I~ ~ ~ 

~ ~ '(" ~ qof"'f 1A" I 

9 9." ml'1JT . ~ '(" ~ ~tlllldllol ~ . ~ ml'1JT '(" ~ ml'1JT 

- ~ ml'1JT '(" ~ 4)ji;lll~ ~ '(" +:4~+11<H '{U.'>1(11~ q[{iji+il i'tlh"t*I~~ 

1A"~~W"lIT ~~ ~ 



'ii'. rc.t11'11iii~l 1'i'Pt 
~l!IEI~~ ~ ~ ftffq1~"1q ~i:'11~n ~~1~.-. ~ 

~. 1$(/~ Q'OCT 

~ Slf};nlll{'11~ ~ ~ . +ii~ {¥1 c6) 31 q t"l.,li'.Ji"'I 

- ~ W1IT "{ ~ WllT~ . ~ fiilllt.fi{'11q~J<I 'W'lIT ~ W1IT m1 

~"{~ ~ ~ ~ W1l'f "{ ~ 4){;Ujc6) 

~~~ 

. 4)601'111~ ~ ~ ~~1'3'l 

. ~ W11T "{ ~ m101c6l ~ Cfll'R 

1Ff {'1~11'3'l I 

'if'AQ' ,,0 

'Ii. fc.1!1Elliil~1 ~i:f41fc.n ~~'~"'.., tti1T.f 
~lll'lliil~ 

iLlliill(I (lfl1'1\"I 
~ ~ ftfiq1~\"11q «. ~/~ ~ ~ Q'OCT 

<t. h11f.:it.fl <t. <t itl~l"'lt.fil . 1Ffm . ~ fil 11 ll +i I 1fM ef>tt° SI 4l ~II c-+i t.fi . fei~l"1t.fil Sl4'1~ II c-+i t.fi <to 

~ Sl4l~llc:=+lt.fi fu'q, t.fillf6~c6l 'd~l{l<Ol{l(i\ ~ ~ ~ ~ 31q"'ll'd'l ~ 
q;rlf ~ . fil~l"'lt.fil Sl4l~llc-+it.fi ~ ~ ~31C!~kl"'I 

ef>tt ':I fu'q" aiq"11a1 ~ :e1C1a1tfls(f" 31C4{'1kl"1 lf'l ~ '3 q Ille: (f"c6) - Sl4i~ll\+it.fi 

t.fil lfe:(i\ lf'l ~ ;aq1£t6(f"'lll~ ~"ti~ lffi ~~~ 
- 31q"1l'3'1 ~ R11"1s(f"c6l ~ ~ ~~~ 

:e1cta1tfle:(i\ . ~~lf.:tt.fi ~/~!ffOTCl>T ~ ~dliilt"llt.fi"'ll'ffi 

<t. ~ ~ "'i<Ol{l(i\ (~ ~lql ~ ~' . ~1Ffm, 
~I fil11ll:e+a1<tft ~ err atC!~t.fi"'lt.fil 31 ~"tit "'I, ~&;or err 

~&;or 3JraRlIT 3f1+iT"1" err q ~ t.fi ('Ci "'I I ~, tRl&;or 1Ff ~ 
- 31 'lij"f.11'1 / dUll(t.fi :e(Cfi~"'I fcffu, dllC!~t.fi 31Clt"l"it.ti"11ffi I 

~!ffOTCl>T ~~I dUli(Cf' 'e(qi{'1"1, . SI fu ~~"'I Cfll'R qr;f 

"'I <Olel(f" ijt.fi~d ~t41(Cfi{'11~ ~~lf.:lt.fi ~ ~"{~~ 

(~~. " ~ fc ~ 31(~16(f" ijfl::i1~ d ~ ~-qlt.fi<OI, ~<K11~cr>cr>I ·ci!l-1101 "{ 



ii. rc-~Q-~) OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41"1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"jq 

~. ~/~ ~ ~ ~ 

~err ~) ~ ~ \d~i~i<Ujij~i.1 ifSi Q)cr?I fu 
qfo'.fi~'11 ~Cf>l'd~ 

f.nrtur, . ~ ~ 31'!ij"f.fr-1 /~~ lf;f 
i.'lutl(ifl t'flli\3~ (ld~i~(UiCf>i ~ ~(IC4icr?I 

ij(ifl(1'1 feiCf>iijCf>i ~ ~ 'l1Cf>l~i*1 

~~. 311C4~'"4Cf><:ti) '(" 'llR-1~~'1 ~ 

311C4~'"4Cf> ~Cf>l\3~ I 

ij I +i~cr?I 

'i.1"ll"1if, i.1 at I (if> 

ij(ifl(1'1, 

~l(ifl*1 

~~lf.tc:r> 

~-qlCf><DI, 

dutl(ifl*1 

m~tijUj '(" 

~ 

- 31 'lij ?CM I 

~~ 

'llft:l~~"' ~ 

~- ~"i.1"~ ~-9 311~~tlc:r>I . lJ1.ft1T fuq . 311~~tlc:r>I ijl'Cl"1~~ (~, . dll~~tlc:r>i m'Cl"1~~ ~o 

~ m'Cl"15~ '("~ lf)lC.lc:r>~\ m1"'1"(", ~. 'U\d'C(", ~rR~I 

~ - ~' ij +1 lf.11'1 cU~Cfll~ ~i~ij, fc.i':J. ~arq- Gf'R{) 

Cf) I ii c:r>fl:l , fuq '*1" m'CI I< 01 lJ1.ft1T rR ~ Cf) I Id~ '(" rR 

m1"'1"(", t'iill\i~ I 

~. 'U\d'C(", 

C4 I ~Cfll~ 
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ii. rc-~Q-~) OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41'1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"jq 

~. ~/~ ~ ~ ~ 

~.~ {I iifl~"RI "{ . ~ . {l~i~"RI "{ ~~ C41«1r;..tt><111!41~ . <fl ~l~"RI (robotics) "{ 

~ fu'q" ( @l<UI Qt'ICflt'I 1A" ( $<i!<'lc+:ii ~~ ~lllft1~ 

C41«1r;..tt>a1~ ~ fu'q" ~~TA (virtual reality) m 
~ t1~11'3~ I ~n;;mm 

~.~ 31 I flfq)~ ll t1 . ~ fu'q" . 311~fq:)~ljt1 ~~f{;tJI~ "{ ~ . 31 I ~fq:) ~ ll t1 $ ~f{;t JI ~ 
$ ~f(;j JI ~ ( ( * +:a/l44'l iiITT+rr Qt1 Cfl t1 1A" ( (artificial intelligence) 

~ (€1'1i~i.fi $<i!<~ 2'+1 I ~ ljij ij+i!"fft ( ~ tt>+x:y;~4 

tt>w{<!4 ~ fu'q" +iRfli~ll1:a:1<1 ~TA t1~11'3~ (cloud computiong) CliT 

-~( . &11~fq:)~ljt1 ~~f(;,Jl~tt>i ~tt>l<l~tt> ~i.fiF(i~tt> < '1tt>l<l~tt> 
iji+Url4 ~ < '1tt>l<l~i.fi tfm C41~~C41~ TA tf~~~I 

t1~11'3~ I 

l 111~til6(ii' "{ l9 ~ q;Ttsr . ~ . ~ ~ ~lfii~~ftt> ll?.41iHI . ~q;)"tsr(~ 9~ 

Ta '1'>1 6 (i'r.P) -~( fu'q" 31C41.'1ltt>'1 1RT'R ~m~ 
5f;:ftc C4'1~fu ~ . 31C4 l."l"'ltt>'1 . 'iif'1TCf( "{ ~ ~ m ~ ~ 

31 q lj C4 6 (ii' fu'q" 1A" < m rir.t tot~11'3'l . 'iif'1TCf( q;Ttsr ( ~ 

-~ . (€1'1i~i.fi . '41\lt~ f\l~q~~~ ~ ~ ~ 31C4lli:l6(i' 

3ti:lllC46(i'tt>i ~ fu'q" ~~ llr?lliHI 31i:ll.'11tt>'1 1Rf'R q~'€11'1 TA~ 
q;J"lt . ~ ¥11fiitlr.Pl ~ ~ . ~~ 

- 'iif'1TCf( ( ~ ~ ~lfii~~ri.fi llr?i@Hi ~~ llr?iil<I 

i:l'1~Ta 31C41.'1ltt>'1 1RT'R 3jqaji.fi'1 ~l<l'JG:i 

r.i'l ISlftl '€j . ~ &1C41.'1ltt>11q~"'mt. r.i'l1S16(i'r.i'l ~ 31C4llC46(i' 

~ m ~ t1~11""' q~'€1111 TA~"{ 

. 'iif'1TCf( "{ ti! '1 ~fu r.i'l ISi 4'l ITT, T.fTi ~~ ijfiillit11 

"it1"¥IT ~ 31C4~tt>'1 llft ~ atC41.'1'1¥'1 m 
atC4llC46(ii' q~:ql'1 TA t1~11\i<l . ~~ 

31tillltil6(i' "{ ~ 



ii. rc-~Q-~) OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41"1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"lq 

~. ~/~ ~ ~ ~ 

. ~ ~ ~ ~ 'i3l'Ti ~ di q lj q g (i:\cr)) Cf) 14g (!:\ 

~ dlq~Cfi'1 ~ ~ gfa~kl'1 1l'f ~ 
di q ll q ti '(6 (ft I'! c!l 41 i '1'+1, . ~~ &1'1iltcr?I 

+11'!c!lcr?lf.-~lll, 4¥i4ft, ~311'1", cr?I ~ g (i:\cr)) if1IiIT 
~ ~. 4'11~:S ~) ~ atciajCfi'1 m 
qfi;~1'1 1l'f ~411\3'1 . ~ 'Cfl1ir "{ ~ 

. \3CR1 di q 4 q 5 '(6 cr?I Cf) 145 (!:\ '&\1 'h ~ ~~ 

mt ~ CflJR 1l'f ~ 411\3 Tl ~ ""'1d 1 g(i:\cr)) ~ 

. fl CfT mm, -,:u, CfT ~ ~ CflJR 1l'f ~ I 

~~m~~"{ 

~ ~ if1IiIT CflJR 1l'f ~ 
~ 1l'f ~411\3'1 

. ~~"{~~~ 
'&\1 'h ~ ~ fa ;:fi 5 <(6f'51 ~ cr?I 

f\i "1 (11 g(i:\cr)) ~ CflJR 1l'f 
~411\3Tl I 

~.~ lIT'fCj" ~ . ~ . ~ ~lt°l(+11 ~I ~ "{ dl(~l6(1:\cr?I . ~ ~lt°l<+11 ~' 

~,~"{ fu"Cf di ~H ft kl l'tf lfi ~I \3 Tl 'i3fTi "{ ~ ~~~ 
a:t(~lcr?I ~mt '&\'t'h~ a:t'flH1 kl "tJ ~ 

a:t'f!Hlkl~ ~I ~ 

~.~ 
r:. qi1 111ICl6(1:\ I . ~ . ~Cf~~ ftl+1'.fl6(1:\cr?I ~ . q4ffCfi(UI ~mt 

qlOCfi(OI fu"Cf mt 111'lqg(i:\cr)) qlfiCfl(Ulcr)) ~ ~ 'i31'Ti~~ 

-~~ . ~ ~ ~ qfT;i- \iflTCl 'll0llc.1r:.lcr?I ~ . ~~ ~ \3~jg(UI 

~ "{ qfT;i- ft4'1 lr.U'1 AA ~~ 
\iflTC(_ SI o 11 ~r:.I cr?I fu"Cf . "' r:. qi1 

qf'i:{" \iflTC(_ SI o 11 ~ I I 111 41 ~ t: (i:\Cfi I . 'h~l~cr?I ~ ~ 

~ ;a~ltl(Oj "{ ~ ~ ~~~~(11g(i:\ ~ 



rc-~Q-~) ~'il~ti 41..-u~"'"' tti'f1f ii. 
~~Q~~ 

OQfllill (lfj,41\'1 
~ ~ fliQllfi"jq 

~. ~/~ ~ ~ ~ 

~·" ~~&+1" ~q)t'I~ . q)"'1tl~ct>I ~~ 
r:. 

~1f+1\lflqct>I ~ ~ g~•Hi(li'\ gfa~~'1 1f<f ~ 1111 q6(b: . 
-~&+1" ~ mUt ~~ ~ 311f.11(+11 . q\"'1jl~Clll(! ~ ~ ( 

~ ~ ~ t'iill\3~ m Gl"ffi"\3'if ~ 

~·"·~ ~J . +1k~~l11r¥1 t;f'll)1r 'q'T m ~ Cfqf ~ '11-:.lq"'ICf>I 

ill I Ef'<ll 1 ( ~ rrtT ~&+1" \lfl iii 6(\i:\r.i?I ~ \3~16(01 ~~ 

~ ~ . illlEf'<ll1r.i?I ~ 

~ . ~&+1" ~ qf'<"'lllr.i?I ~ ~&+1" ~ 

3Hll(6~ 111r:.lq6(\i:\r.i?I '3~16(016(\i:\ Gl"ffi"\3'if t'iill\i~ . illlEf'<llliillc ~ 
- ~ ct>I <I ('JI ct> . "Ufc;q1:a-<lllct>1 ~ ~ cnITT ~ ( m Gl"ffi"\3'if 

31 ~1(6(b: : ~~~~~"'lqf« ~Cfqf~ 

~ ~ :afuttct>I q\"'1jl~r.i?I R ~ r:. ~ 111lq"'1Cfil \3~161(01 

w~ 'q'T +11$W\~ffiqiillc 31*"1"1ct>"'I ~ ( ~ 

~,~ m ~ tvti11:a~ . 'ii1$<~Cfil~~ 
cyeastl Cfil" . illlEf'<lllct>I ~ ~ rrtf "q"T ~ ~ 
~,~ ~ ~ illlEf'<ll1r.i?I ~ ~ . \11$(ijefil ~~ 

'11+11\3~, . 'iil~l(ijr.i?I ~ ~ rrtT ~ gfu~~.., 1f<f ~ 
"{f'ri! iii I ~ fl if ~ 'ii I $( ij r.i?I qf'<'ii I ISi I Gl"ffi"\3'if . \11$(iji!41i! ~ ~ ( 
~~ tviill\3~ ( fti<fl6(\i:\Cf>I ~~ ~qitvt m Gl"ffi"\3'if ~ 
~ Tf"Ut~~ r:. ~ 111lii1"1Cfil \3~16(01 

- *t>I < I ('JI ct> ~&+1" ~ 00 ~ 111r:.IC4"'1+1I -qf{Cf>r ~ . 
~: ijCf>l(l('J!Cf> ( "1Cf>l(l('J!Cf> 3jij(6(\i:\ . ~lf+i '11-:.I q~ 00 ~ 
~ 4ijif10I, ij~;+J+fT ~q\{'1 ~ r:. ~ 111lii1"1+1I ~ct>l<k+1ct> 

'6l'ra ~' . ~ 111lct"1+i1 q)"'1tl~ii11a ~ ( "1Cf>l<k+ict> ~ 
(<ll~41'<1 q\1$~1ct>I bli!"116~ ~ \3~161(01 ~ 

~~ . illlE~llli!41c ~ ~ ( m . ~lf+i '11-:.1 q ct>I "1 ct>I <I ('JI ct> 



ii. rc-~Q-~) OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41"1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"jq 

~. ~/~ ~ ~ ~ 

~.".':( ~~ ~qitvt ~ ~ s1ft:lr.p1<* dH1<6(Mlie ~ ~ 

~ ~lctt~41 ~~ ~ ij64i~fl 'if"'l" ~ 

rj~i.fil6¥ ~lctt~41i'.PI \:.1~16<01 ~ . «Sll~t<I 'i10:Sj(OjijA4r+.fr 

- ~m . 'Sl1~rnai1eo ~ ~ "(" ITT 'll4i~l6¥ atql."l'lc.ti"'I 

- f"I <(04 j \:.! ~ ~q)t't~~qR ~I 

- 'ff err . ~ ~ Tit" 'iii~(ijlijj(! ~ 

~'1141 ~ "(" 61~6¥+il qlJ ~ qR 

~err . ~~~~mr+fr~ 
~ ~ rj~i'.Plc.til ~ Qt'jq\~ ~ 

~ . "f.IT\:.l"'lf0Ff~~"T1~"("~? 
~q)t't~ 

. «Sll~t<I ~!HUT -R ~ ~ 

\:.1~16(01 ~ ~q\(1 ~, ~ 

-R.~~ 

. ~ (can)~ Tit" ~ ~!HUT 

~~~~Qt'tq)('t 

-RI 

'( ~ "· ~ ~ft4a<"11 . ~ . ~ ft4~a<"11ijkl4 T.fTi err~ . ~ ft4~1:1<11*1 t; 

~~am"(" "(" qjrjjq(Oj futr "(" ~Tit"~~~ ~~~ 
qlrjlcl(OI "·<t ~~~am ~ . ""~Q;q;) ~ qlf~~fur.p 'll011'-"l"'l+il . ~~~am~ 

-~"("~ fu"Cf ~ ~ ~~~1<11*1 ~fuq,j ~ i.fil(016¥ ~ 

-~ql~+il ~ 13tq1.1~i'.P"'I 1Rl\R ~q\t'j -R ~ 

~fcl?.1<11*1 . ~~Tft"~~~am . ~~~1:1<11 
~~ ~ ~ i'.Pl(016¥ "(" \3~16(016¥ 'iij'ft ~~\3ql46¥ 

-~~~am ~qitvt ~ "(" ~ ~ft4a<"11 ~ ~~ 

~ 'i.fiRUT "(" ~ ~ ~~ ~+lc.tii4l ~ . ~ gfu~~"" 
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ii. rc-~Q-~) OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41"1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"lq 

~. ~/~ ~ ~ ~ 

~ . ~ \3~1~'(01 ~ ~ ~ 41flilG"lli ~~wt 

\.9.~ ~~ ~AA ~I 

~(iqf . rr.i~ul!fft11' :;aifl~¥~ ~ 

~ 41f°a<e+aiotft ~ ~ ~ 

~ " 41 UiGlll i:'1•11'3"1 

~ . ~ '3«1~(01 ~ 31<e+11'1 ~ 

~ ~ +l1l"fCf ~ ~ 

~ 'l'1fu = ( Mr.ril 'l'1fu + ~ 'l'1fu ) 
2 

~ VlitlT lTfr ~ lTfu 'q'ffi" {"14 I I \3 '1 

~f.f)l\3~ 

afmcr 'l'1fu = 
~qr{~~ 

~~ 

qf.:f ~ ~ ~ I 7.fT ~ 

VlitlT lTfr ~ lTfu ~ 1fif 
i:'1411'3"1 

. ~ 41fu:e+aiotft ~ 41fbi8ill 

~ ~ 1fif ~c.fli\3"1 (iqf ~ 

~ wt t't•ll\3"1 I 

\.9.~m . ~ . ~ +l~<~*' C4«J>i:'1411ll<1 ~ . wm4~"11tt1 ~ 

- 4~"11ttl '6+1 lmtf ;a~1~<01 ~ wm ~AA 1 . 14C1H1:e+aiotft ~ 

- <e I +Urtt fu"4" wm qfhuttl ~ a= ("~~ ~ 41flilG"lli ~~wt 

41fbldlll ~ ~ I 7.fT ~ VlitlT lTfr ~I 

~ wm ~wt (1411'3~ I 



ii. rc-~Q-~) OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41"1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"jq 

~. ~/~ ~ ~ ~ 

~. ~ \•fdll"iqi . <~ '11 ('+:j * . ~ C]qiF(qil ld·d)W.fif.fi) ~ < . ~ 111~Cil'1+il ~ 

- ~< ~Im" \3Gle:<u1 ~ ~ \3't1'1t1q)e:'l"' ~ 

'C]Cf>R '('~ . \3't1l(1q;q;1 ~ 13qifH1q;1 \3Gle:<u1 ~ 

- ~~ 'a+ilart ~~~~~ . \3~ll'1**' ~ ~ 

- mm Im" f*.1'11'3~ ~~ 

~I 1Tfu . ~'l4l41*1 ~~ . \3~l(1qif.fi) ~ 

~< ~lllq)('ljq'lill2' ld:ffi('lq;f.fi) ~ CA+11f01a 1fif ~ 
q;rzf~ +i a I *1 \11+11fb1a 1A' <: 1fif (1411'3~ . mm~,1Tftr 
~< . mm 'hl~Gl*1 ~ ~ ~ < q;rzi ~+1a1*1 
~ " ii u1 (1 j £1 ld:ffi ('!**' mm ~ ~ ...t qfhllllll mw 
~ "1q)l'd ~ . ~ 41fbl8lll ~ 

. 1Tfu &11q1a*1 qfhllllll ~ >a~l('I**' 5(1' T[;:f ~ I 

1Tfu &t"fITT1 ~ T[;:f ~ *' \3 Tl 
. ~~~~~~~~ 
~~~~~CRilillf 

41(1~*1 ~~~~~ 

. ~ 1TfB q;rzf < ~ ~ 

~ ~ ~ q;rzi ~+1a1*1 

qfhllllll AA < ~ 11 =Work 

output/ Work input '*1' ~ ~ 
T[;:f l"j 411 \3 Tl 

. Tl = Work output/ Work input x 

100% 'if1G T] = MA/VRx 100% 

CA+11f01a ~ ~ ~ lffr ~ 
T[;:f l"l 411 \3 Tl I 
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ii. rc-~Q-~) OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41"1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"lq 

~. ~/~ ~ ~ ~ 

~fqfu ~~ l]';:f ~ 

- ~ . ~ < 'flITTl'lIT ~ ~ '(1 ~I €1"1 . ~ \H11(Ulr$1 ~ 

- ~cm;frtqi ~ TI"1" ~ < 31ulg<(C'r$1 ~ ~ ~ \Jflq"1+11 

~< 3lra'R1lT, ~ lTif t1 •I I \3 ~ ~mm 

+ITTnr . 3lmf ~ ~ ~ -rro; ? . ~ \H11(Ulr$1 ~ 

- ~ ~ l]';:f t1. ii \3 ~ ~~~-mr 

\!.~.~ ~ . ~ '(1~1W1r¥i ~ ~ '11lt!4"1+il ~" '111t!4"1c:f)I 

g'(11(01c:f)I :aqit'1•1~1~ @lt1lflt1 ~ ~ '(1 +atf.:wr ~ ozmgqr 

fi.1(4(01 fqfu qq11:a~ ~ ~ ffiln", ~, m l]';:f ~ 

- ~ qr 311t11ffetll+itWl ~ ~ ~ . ~ g'(11(Ulr$1 f'ttfct>(UI 

- ~ fu.,1e;<(C'c:f)I (~1~{1 ~ qiTO qr fqfu ~ l]';:f ~ 

l!.tY <'R1f 1q4'11~fls: ~l~*t"WI ~ ~? . ~ \H11(Ulr$1 f'ttfct>(UI 

- ~< ~ t1•11:J~1 ~ ~ ~ ? ~~~lt!4Gll~ 

~ 
~ ~ ~ 1Pff 1TI"+i1lT ~ < TI"1" ~ 

+:t+at $i lj "iiJTit 1TI"+i1lT ~ ~ ? ~ ~ . ~ '11.,1 q "1 +i I 'ffi"l1cliT 

~ 
~ ~ ~ +ftGr ~~<w(? '\f'(1'f(UT fq'fu E\ <(C'r$1 

~ 
~ ~ ~ ~ {1•11\3~ "> ~ 

- :aq41•i'('l+:GI glf"1E\<(C\ 

+:t+at $i lj . gq~HhiHI ~ ~ 6'fCfTlIT ~ ~'~~l!tWl"IOI 

m<~ 
~~~ l]';:f ~I 

\Ml(Olr$1 . J5IOl1 ~ '(1E\lll~lt"WI ~ < ~ 
f'ttfct>(Uj ~ 'ffi"l1cliT c:f)l(Ol;i ~qjgf.:tq> ~ 

fqfu ~~~~ozmgqr~ 

- ~ . 'f.R+JT ilf.:i!~'(1"1 ~ ~~s:r¥1 ~ 

\Ml<01r$1 "{ c€ic:f)l+ilftt ~I ~ ~ 

f'ttfct><o1 ~'dlr¥1 ~ ~ ~? 

~ ~ TI"1" ~ ~ g ~11(01 r¥I 



ii. rc-~Q-~) OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41"1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"lq 

~. ~/~ ~ ~ ~ 

~ ~ ~ ~ '3flct'1+11 ~ 

~~ ~ 

"{~ . SI ~l ~ l'JHI 'ffi"q' SI ~ I< Oji'.j?) ~fit>< 01 ~ 

~~ 

. ~~I'll~~~~ 
~~~Trtl~~ 
fit>'11<ib< ~1PR1*1 ~ ~ 

~ 

. ~ ~~ill<:liJI <:1<(~1*1 ~' 
~ "{ <:1<(~1*1 llfacf;T ~ ~ 
qfi:'iil"1 ~ 

. c:i<~ll'tl~ ~ ~ ~ mf.MCfll 

~ ft:i'11~ 'li1" ~ SICfll<*1 ~ 
~ 'lllffl "{ ~ '€j)UI $1 ll 

<:1<~1*1~~ 

. ~.awn-,~~~~ 
~ '€_{Ui$1ll ~ (~fit><ol) 

~ ~ "{ ~ <:l<(~iJI 'ffi"q' "{ 

SICfll~ii.f,l ~ ~ ~ Gf<:1'Tl ~I 

'ffi"q' S1~1<01*1 'll1" ~ftli11~ ~ 

~ ~ ft;j"11\3~ 

. ~ '€_{+4$1ll ~ ~ ~ 
~ ~ ~ lll{Cfll~ ~ 'ffi"q' 

ITT1ft ~ ~ ~ 1R=C ~ 

. ~ ~ '€_{Ui$1ll <:1<(~1*1 ~ 

~ ~ ~ i1~11\3"1 i't~ii\3i9 



ii. rc-~Q-~) OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41"1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"jq 

~. ~/~ ~ ~ ~ 

. ~mi:r~~~~ 
~~~~~ 

mi:r \HI I< Oj c.til n:i fct;(UI fcJfum ~ 
~ ~ W'l'fi~ ~ ('!"~ 

irof<f~ 

. ~~~~~~ 
~ ~ ~ ? ~ 'l~'16~c.til 

~ ~ ~ ~ 11 '3 ~ I 'lIB'IT a:fi'lf 

'3~115(01 ~ (1~11'3~ I 

13.<t.~ m . ~ . 1!14~Cj)I ~ m1f ~ ~ . 11<14~*1 ~~ 

- ~~ futf ~~~~~ Cj) 14 ~ +41 ?!fr 'A ~ '1 15 (ii\ 

q;flf a1q~1~ ~ ~ c:i1~<c.til a1q~1~ ~ mw1 
~~1(1'1, ~ ~ P:iff.t><u1 ~ 

~ ~ ~ ~ ~nic:i1"{+11 

W'l'fi(1 ~I 

13. <\ • ~ rn-a- 1Ii5' . ~ . ~ ~ ~I +1 U) *1 ~ 1T"fr rn-a- • rn-a- 1Ii5' ~ rn-a- 1Ii5' 
- q;flf futf ~ q;flf 'A~lllcttl~ W'l'fi('I ~ ~31¥{~ 

~ . rn-a- 1Ii5' ~ ~ ~ ~ 

- t:f<a~1t: . rn-a- 1Ii5' ('!"~ rn-a- 1Ii5' 11'Sl I Cl c.til • ~~ ctt'1ictc.til rn-a-
~ '13q(4"'l~lcttl~ Q(il'fi(il ~. ~ ~ ~ OjqajC/)'1 

~ ti11fe:C/)Cj)I t:f<a~1t: ~) q;f -ITT 
q;lif ~ ~ ~' W'l'fi('I . Clidlq(Ol+ii rn-a- 1I15' 
~ ~~~I 

. rn-a- ~ "'1l!'1l ~ (1~11 '3 ~ 

. ql('1jq(Ul+il rn-a-1I15' ~ (~ 

~) q;f 3{~ arait ~ atm, 
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ii. rc-~Q-~) OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41"1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"jq 

~. ~/~ ~ ~ ~ 

~~lpq'=I . q<l'4d'1ijA!<tfr f.1ll+i6'(6 ~ 

- •flt'tl4'1< ~ fa'1"'16'(61.'tl~ ~ 1fft 

~ •f'lt114'1< ~ (~ ~~ ~) 

'fl ;aqt11 lal GfTG ~ q<1t:1<f.,q;) ~ oo m 
~ ~4'1\3~ ~ ~ ~ 

dll~faq;) ~ ~ dl~ll•Hf•I 

~ 1f<f t't•ll'd~ 

. ~ 111lC1'1+il ~ •l~C{q;) 

•i'll.'!14'1< ~ \3~16<01 ~ 

•f'lt'tl4'1< ~ :aq~1fl1a1 W'ttfll.'t 

~ 

19.~ ~ . ~ . v=fA.~lfft~~ . ~~•lijAl41~ 
- ~ ij+Uwt ~ Slijl<Olij+aj'"'ffr ~ •lfOlalli •1f01alll ~ ~ 1f<f 

~·lij~rif fu11 ~ 6t't" 1f<f fi14'1 'd ~ ~~ ~ 
~ .... •1 u1cull . ~fu11 t't•ll'd~ I . +fT'"fCI" ~ ~ 

~ . ~ . +fT'"fCI" ~ 20 Hz ~ 20,000 Hz !ff+iCIT ~ ~ I 

- J5lOlj'" ~I fu11 ~ tAf.1+i1::i ~ m ~ . ~ ~, J5lOlj'" ~ 

'!""ihlijl'd .. ;s '!<t:<~c err +:t'P~l~t'tq;) ij61lle11~ ~ ~ ijl;a .. ;sq;) 

~ ~ rR I ~ tA f.:t t't It J5lOll'" ~ ~mw 
dl~lijl'dr\S ~ Pe4'11'd~ ~ J5lOlj'" ~ ~ . ~ faii1a1q;) 

- ~ ~ 1f<f 1.>1•11\3~ .,1qij+ai<tfr ~ mw 
~i!lrjlq;) . 20 Hz ~ ci;i:r ~ ~ . ~ SI iltj I 014'1 '4"f<"OT, 
rrrq- tAf.:lt'tlt '!""ihlijl'dr\S ~ 20,000 Hz ORR ~ rl(tfl4'<0l4'1 

- ~ ~ ~ ~ \i({q;)t't1t \341£16<(6 mw I 

SI~"! 01 q;) dl~lijl'dr\S ~ ~ \i11'14'1{l 
.... 

~ '4"f<"OT I ORR 
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ii. rc-~Q-~) OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41"1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"lq 

~. ~/~ ~ ~ ~ 

~.~ ~·'i'1'll<11 . 1FitlT futJ . <:;~ct?l'1 f};ir£l1W.fil 311tll<+U ~ . q(+Uu:[~ ~I~~ 

-~ (~ <:;~ ct?l '1 q&~1'3'1 (1411'3'"1 $~ct?l'1 q&~1'3'1 

$~ct?l'1 ( futJ . \3~1l'l(Ole!'(ia\ ~ l1t ~ ~ 

<a' 'i'1'll <1 I ~ <:;~ ct?l 11t~ I 3lroR ( <a'lfl\11'1 ~"'1<11*1 . ~·'i\ill <1 I~ ~ 

~ amrn+rr ~'i\ill (1 I ~ afital(Ojj ~ ~ 

- q1<+i101fi;iqi ~ . <1 tel iHE;q, l <a° 'i'1'll <11 

~~o . q1<+uo1fi4qi ~ ~o ~ f'rtqi1~ ~I 

~ dtcll'l<"'~ ~'i\illdl frtqi1~ ~ 

dtcll'l<"'~ ~I 

~i '1'1'll <11 

~.~ <1tcll'l<"'~ . 1FitlT . q~lfl~qi <11~*1~ ~~'ilfli . qfht)~qi <11flvtqi1, ~ 

qfhi)f'Gqi futf, ~~~(~),~afR ( fqf(~;s~ qfhil'll 

iii 4ffefi(OI ~ ~1'3'"1 "(" q1<+i101fi4q:; ~ ~o ~ 

- qfhi1f'Gq:; futf, ~ ~ dtcll'l<"'i'll~ ~ . tt~~o~ 
<11~*1~ fi4~~tl01 ~(€1'11*1 amm+u qf(4j~* <1tcll'l<"'*l ~ 

~ futJ <11R>lq:;1q,j ~ ( ~ ~ Clf<lt1f-<sq:; a 1f\1 *I 

-~ ~Cfil'd'l ~~ 

qf'<ltl~Cfi . ~ qf'<ltl~Cfi <:11~*1 ~ ~ . qf(lfl~q:; ~ croR 
~ ~ ~ ~ ~ q~ltl~Cfi lfrf~ 

- <1tcll'l<"'Cfil a1flvtq:;1+i1 <:1tcll'l<"'~ 31Cl~fu ~ . <:1 tcll'l<"'Cfil qf(4')~q:; 

qf'<ltl~Cfi ~ f.=taf<o1 ~ ~, ~ TR ~ fi4~~tl01 lfrf 
(m-r~, . q~ltl~Cfi <:11~Cfil+il ~ ~ ~ ~I 

~ 'i\ill <:11, dtcll'l<"'~ <a°'1'1'll<11 ~ ~ "<:1< m-r 
ql(+ilOlf'qefi ~ ~ ~ Cfil(01(11~ $~ct?l'1 

~(m<J: ~i'lll~~ ~51~<11~ ~ ~ 

-quT) . q~tj'j~q:; <11il1Cfil~ ~ ftl~~'S+il 



ii. rc-~Q-~) OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41"1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"jq 

~. ~/~ ~ ~ ~ 

eH:'C46(ii\cr>l mr ~ ~ ~ 'ITT" 

~qlilldl ~ ~ ~ ~ 

~~if?l'1 fcli=lllijcr)) ij6il1dl~ ~ 

~ 

. de°C46(ii\cr>l qj('ll01f4ifi ~(~'11Cl'il 

~ "d"'IT fi=l~6(ii\ ~ ~ ~ 

°{ ~~ qj('ijOj~qi ~ "{ f.ITT! 
TTlfT ~ ~ OlITT9lIT -A" I 

~." 3fllJ ~ . ~ . rf;tT ~ 31uffi(ii\cr)) ~ \3Gl6(01 . atuli_~cr>l qfhllttl ~ 

-~ fu"q- "{ ~ atuli_*~'I ~ ~ ~ 

-~~ lJ1.ft1T fu"q- . fii ij <ii ij fEifil GI 12' ~ m 'd'ftcf;r . ~ "4"1!l11fl6(ii\cr>l 

'd'ftcf;r :a i@< 01 ~~a '6lITT9Zrr -A- 'fllT~ ~m 

-~ . rf;tt ~ 1:4"1fllifi6'l"' "{ ~ ~I 

"<Rrllf 6 ("\Cf)) ~l+U m <1e°C46(ii\ifii 3fllJ ~ 

~ mtt ~ "{ 3fllJ ~ m ij+aj?tfr 

q1:f~~I 

~.~ qj('ijOjfclifi . ~ . dt'46(ii\cr>l q1<'1IOl~ifi ~ (atomic . de°C46(ii\q,j qj(+'llOl~ifi 

~ "{ ati 0 1~Cl'i ij+HtM weight)"{ 3101g(ii\cr)) at101~tfl ~ ~ "{ 3101g(ii\cr)) 

~ fu"q- (molecular weight) ~ 1frf dllOl~ifi ~ ~ 11"f 
-~"{ ~f.Pl\3~ I ~I 

~ 
~ " W111Gll1~ 

~.~ (lijlllfillfl . ~ . rf;tt ~ <l<elllr.=tf.P Sliftfiilllifil . ~ (l~lllfillfl 

ij+flifi(OI fu"q- "{ \3Glf:'(Uj ~ "{ R1"1"16'l"\(11~ ~ Sirill11(11~ ~ 

-~ lJ1.ft1T fu"q- <e'1'>1ifi(Ol@Hi ~ 11"f ~f.Pi\3~ ij+flf.P(Oj "{ ~ 

ij+flf.P(Oj+jj m 



ii. rc-~Q-~l OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41"1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"jq 

~. ~/~ ~ ~ ~ 

- ~ ~p:f) q)(Oj . ~ ~ <l<eillf.:tt'5 gfufiilll ~ ~I 

'<" :e~a ~ fa1le;(ii'C'5I <lfllllft:tt'5 :e4'lc.,<01 ~ 
<e +t')I q)(Oj ~c.,1;a~ '<" <e'\\\'1"1 1"f ~c.,1;a~ I 

90 ~ 90.9 ~, &TR(" . ~ . ~ qf'<J~d ~' &Tf<" (" \VlqOje;(ii\C.,j . ~' &TR(" \V!Gt 0it'51 9~ 

;aq4'HIC'5I ~ fu'4" ~ 31Gt~lt'5"11f;:f ~ ~~~ 
~~ -~~ ~ '1l e;(ii'C.,I ~ ~ W?l'h \VI ~ 

- <I <elllf.:t C'5 ~ . ~' &TR(" \V!Gt 0 it'51 

~(~ . ~' &TR (" \V!GtUIC.,I ~ m+rrrt:f <l<eillf.:tt'5 ~ ~ 

<I fllllf.:t C'5 <l<eillf.:tt'5 gfafiilll ~ TrtT lfi'f ~ 
<e4'lt'5(0j fu1le;(ii'c6) <lfllllf.:it'5 ~ ~ . ~' &Tf<" (" \VlqUjc6) 

~) o-~ ~ <1<e1llf.:t* :e4'lc.,<01 ~ ;aq41f11a1c6'1 ~ ~ 

- ;aq4j4fldl6(ii\ \'1411;a~ lfi'f ~I . W?i'hli't~Hi ~' &TR(" \VlqUjc6) 

. 
;a q 4lf1 I di c6) ~ GfiIT\Ff (.'1411 ;a~ .._ 

~ 111lGt"'l+il ~ &TR(" (."tqOIC.,I 

;aq414flditl(ii' ~ lfi'f \'1411;a~ I 

C\O., ~ if'rt . ~ . ~ Gtcstf:e~<tfl ~ ~' ~, . ~~~(" 
-~ fu'4" m, q;)tr ~ l1M+iii41c ~ GtldlGt<uflll ~ 
- CJ)RUl (" ~~~~~(" ~lfi'f~ I 

GtldlGt<uflll Gtl<'tlGt<uflll 11~1Gtc6'1 ~ ~ I 

~ 

90.~~ . <T.t "11 ("+:j * . ~ <&la~1i! rt <e~CJ)(.'1"1 TrtT . ~rt(" CfiST 

~ ITT fu'Y", ~11e:(ii\~ ~qr ~1~+11 AA q1Tf'l~T.1 ~ 

- CfiST (" ~ ~ ~ ~ 31Gt~lt'5'1 1f;:f \'1411;a~ (" ~~ 

~~ fu'4" ~ amli(+ii ~ C'5:Sl4'1c6'1 . ~ C'5:Sl4'1C'51 ~ 

-~ 31Gt~mu11 ~~ ~~ 



ii. rc-~Q-~) OQfllill (lfj,41\'1 ~'il~t1 ¥{"41~41"1 tti'f1f 
~~Q~~ ~ ~ fliQllfi"jq 

~. ~/~ ~ ~ ~ 

Cflsl q '1Cfll . ~ ~ ~ CflF(Ojf5(i\ '&{'14i{1 . ~ Cfls1q., ~ 

CflF(Ojf5(i\ ~ ~ 

-~~ . ~"('~~~~~ . ~"('~~ 
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