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hq/-/!ohiKuqbz<<!!/ !-bf<kqvh<!ohixqbqbz<!

!
Lkz<!hVul<!

!

u/w{<! himk<kqe<!
w{<!                                     himl<! uq! h! os! l!

Ogim<hiM 

1  okipqz<Fm<h!Nr<gqzl<  –!I 3 1 0 4 

2  g{qkl<!–!I 3 1 0 4 

3  ohixqbqbz<!-bx<hqbz<!–!I 3 0 0 3 

4  ohixqbqbz<!Oukqbqbz<!–!I 3 0 0 3 

5  ohixqbqbz<<!ujvuqbz<! 2 3 0 5 

6  g{qeq!nch<hjmgt<<!lx<Xl<!fqvzig<gl<! 3 1 0 4 

osb<Ljx!

7  -bx<hqbz<!lx<Xl<!Oukqbqbz<!Nb<ugl<!–!I 0 0 3 - 

8  ohixqbqbz<  hbqx<sq!Nb<ugl< 0 0 3 2 

9  g{qeq! hbqx<sq!Nb<ugl<  –!I  0 0 3 2  

olik<kl<! 27 
 

 
  



mz;zh njhopy;El;gg; gy;fiyf;fofk; 
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hq/-/!ohiKuqbz<!!!/ !-bf<kqvh<!ohixqbqbz<!
Lkz<!hVul<!
g{qkl<!–!!I                  

uq h os l
3 1 0 4 

nzG!–!I  n{qgt<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!:!!

keqk<! ke<<jl! sle<hiM! –!n{qgtqe<! Jge<! lkqh<Hgt<! lx<Xl<! Jge<! oug<mi<! –!!

Jge<!lkqh<Hgtqe<! h{<Hgt<!–!!ogb<zq! Oalqz<me<! Okx<xk<jk!hbe<hMk<kq!kQi<U!

gi{z<! –! ! hiqlix<xr<gt<! –! ! osr<Gk<K! hiqlix<xr<gt<! –! ! -Vhc! ucul<! –!!

ogeieqgz<! ! hcuk<kqx<G!Ni<k<Okigezqe<! Gjxh<H! )Orthogonal reduction to its 

canonical form). 

nzG!–!II !Lh<hiqli{!ucuqbz<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!:!!

-VOgiMgTg<G!-jmh<hm<m!Ogi{l<!–!!yV!ktg<!OgiMgt<!–!!-v{<M!njlbi!

OgiMgTg<G!-jmh<hm<m!lQs<sqX!okijzU!–!Ogitk<kqe<!sle<hiM!–!Ogitr<gtqe<!

ktl<!–!!okiM!Ogim<M!ktl<!–!!osr<Gk<K!Ogitr<gt<!–!!%l<hqe<!sle<hiM!–!

Ofi<um<m!%l<H!–!dVjtbqe<!sle<hiM!–!Ofi<!um<m!dVjt/!!

nzG!–!III ujg!F{<!g{qkl<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!:!!

ujtU! –! gii<Csqbe<! lx<Xl<! Kj{! nzG! Nbk<okijzU! –! jlbl<! lx<Xl<!

ujtU!Nvl<! –!ujtU!um<ml<! –! ohikq! um<ml<! lx<Xl<! wuZm<! (Envelopes & 

Evolutes). 

nzG!–!IV hz<OuX!lixqgtqe<!sii<Hgt<!!!!!!!!!!!!!!!!!!!!!!!!!!!!:!!

hGkqujgbQM!–!slhck<kie!sle<hiMgTg<G!Nb<ziqe<!Okx<xl<!–!!LP!ujgbQM!

–!!-j{!sii<Hgtqe<!ujgg<ogP!–!o\g<Ogihqbe<!–!!-v{<M!lixqgjt!ogi{<m!

sle<hiMgTg<gig! lQh<ohV! lx<Xl<! lQs<sqX! –! omb<ziqe<! uqiqU! –! ozg<vie<\qbe<!

ohVg<gqgt<!Ljx/ 

nzG!–!V sikiv{!ujgg<ogP!sle<hiMgt<!!!!!!!!!!!!!!!!!!!!!!!:!!
!
fqjzg<ogPg<gjtg<! ogi{<m! -Vhc! lx<Xl<! dbi<hc! Ofiqb! ujgogP!

sle<hiMgtqe<! kQi<Ugt<! –! ! liXhMl<! ogPg<gjtg<! ogi{<m! -Vhc! Ofiqb!

ujgogP! sle<hiM! –! gisQ̂ <! lx<Xl<! ozJ{<mi<! yVhc! Ofiqb! sle<hiM! –!

yVr<gjlf<k! yVhc! Ofiqb! lixi! ujgogP! sle<hiM! – sivi! lixq! Ljx!

)Methods of Variation of Ponameters). !!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!! ! ! ! ! ! !!!!!!!uq;56!h;26!olik<kl<;71!



!!!!!!!!!!!!!!!!!!!
!
!

ohixqbqbz<!-bx<hqbz<!–!!I 
!

uq! h! os! l!
4! 1! 1! 4!

!

nzG!I       lQobizqbqbz<!)Ultrasonics)                                                                            9 

Le<Ejv! –! d{<mig<gz<! –! ! gif<k! hiqli{! lix<x! uqjtU! –! gif<k! hiqli{!

lix<x! lqe<! -bx<xq! –!nPk<k! lqe<! uqjtU! –!nPk<k! lqe<! -bx<xq! –! lQobizq!

njzgjt!g{<mxqBl<!Ljxgt<!–!!h{<Hgt<!–!oux<xqmlig<Gkz<! (Cavitation) – 

kqjsOugl<!g{g<gQM!–!yzqbqbg<gQx<x{q! )Acoustic Grating) – Osieii<! )SONAR) – 

sqjkUxis<! Osikje! Ljx! )Non–Destructive Testing) – nEh<Hjg! lx<Xl<!

wkqovitqh<H! ujggt<! &zl<! Kch<H! wkqovizq! njlU! –! A, B lx<Xl<! C uVmz<!

gim<sqgt<! –! ! okipqzg! lx<Xl<! lVk<Kuk<Kjxgtqz<! lQobizq! njzgtqe<!

hbe<hiMgt<!–!!OsiOeigqvil<!)Sonogram). 

nzG!II        yVr<ogitqgt<!)Lasers)                                                                        9 

Le<Ejv! –!ke<eqs<js!gkqi<!dlqp<U! (spontaneous emission) lx<Xl<!K~{<M!gkqi<!

dlqp<uqe<!)stimulated emission)  Ogim<hiMgt<!–!!lqe<okijg!!Ofi<lixz<!–!!Nx<xz<!

Wx<Xkz<!–!!Je<̂ <jmeqe<!A lx<Xl<!B ogPg<gt<!–!!ujvbXk<kZl<!uVuqk<kZl<!

–!!yVr<ogitqbqe<!ujggt<!–!  He-Ne, CO2, Nd-YAG lx<Xl<!Gjxgmk<kq!)Yiqbz<!

sf<kq! lx<Xl<! hz<zqe! sf<kq*! yVr<ogitqgt<! –! ! lVk<Kul<! lx<Xl<! okipqz<!

Kjxgtqz<! yVr<ogitqbqe<! h{<Hsii<! hbe<hiMgt<! –! ! Lh<hiqli{! ytqh<hmuqbz<!

)Holography) – njlh<H!lx<Xl<!lXUVuig<gl<!–!!hbe<hiMgt</!

nzG!III       -jp!ytqbqbz<!(Fibre Optics)                                                                9  

ytqbqjp! &zl<! ytq! hvUkZl<! kk<KuLl<! –! ! w{<{qbz<! -jmupq! lx<Xl<!

Wx<jgk<! kqxe<! Ogi{l<! –! ! ohiVt<! ke<jl?! ytq! uqzgz<! w{<?! ! hi{qgtqe<!

nch<hjmbqz<!ytq!-jpgtqe<!ujggt<!–!!-vm<jm!Hmg<Gjg!uqjeFm<h!-jp!

ujvU!–!ytq!-jpgtqz<!Wx<hMl<!uQs<Sg<Gjxh<H?!hqiqjg!lx<Xl<!ujtU!-ph<Hgt<!

–!!!-jp!!ytqbqbz<!kguz<!okimi<H!njlU!)Sm<M!ujv!hml<!lm<Ml<*!–!ytq!

&zr<gt<! lx<Xl<! g{<mxq! gVuqgt<! –! ! -jp! ytq! d{iqgt<! –! ! ouh<hfqjz!

lx<Xl<!-mh<ohbi<s<sq!d{iqgt<!–!!dmz<!dt<Ofig<gq!(Endoscope). 



 

 

nzG!IV    gut!-bx<hqbz<!)Quantum Physics)!!!!!!!!!!!!!!!!!!!!!!!!!: 

gVl<ohiVt<! gkqi<uQs<S! –! hqtir<gqe<! Ogim<hiM! )uVuqk<kz<*! –! h<tir<!

ogit<jgbqzqVf<K!uQb<eqe<!ohbi<s<sq!lx<Xl<!OvOz!–!\Qeqe<!uqkqgjt!nxqkz<!–!!

gil<h<me<! uqjtU! –! Ogim<hiM! lx<Xl<! osb<Ljx! Osikje!&zl<! siqhii<h<H! ! –!!

hVh<ohiVt<! njzgt<! –! ! wozg<cvie<! F{<O{ig<gq! –! ! ]<OvicR<siqe<! njz!

sle<hiM!–!gizl<!sii<f<k!lx<Xl<!gizl<!sivik!sle<hiMgt<!–!!njzg<Ogijubqe<!

fjmLjx! Lg<gqbk<Kul<! –! ! yx<jxh<! hiqli{h<! ohm<cbqz<! yV! Kgt<! –!!

dOzigk<kq<z<!wozg<cvie<gt<!–!!sl!Nx<xz<!fqjz/!

nzG!V!!!hcg!-bx<hqbz<!)Crystal Physics*!!!!!!!!!!!!!!!!!!!!!!!!!!!:!

n{q<g<Ogiju!–!Yi<!nzG!lx<Xl<!Yi<!n[!gzr<gt<!–!!hqvuib<<<̂ <!n{qg<Ogiju!

–!n{q<<<g<Ogijuk<!ktr<gt<!–!!lqz<ozi<!GxqbQMgt<!–!!geucu!n{qg<Ogijubqz<!

ktr<gTg<gqjmOb! dt<t! -jmoutq! (d)  –! ! Yi<! nzG! gzk<kqz<! dt<t!

n[g<gtqe<! w{<{qg<jgbqe<! g{g<gQM! –!n[!Nvl<! –! ! yVr<gqj{h<H! w{<! –!!

wtqb?! gz! fM?! kt! fM?! lx<Xl<! nXOgi{! ofVg<gg<! gm<mjlh<Hgtq<e<! gm<M!

hqe<er<gt<! –! ! Osicbl<! g<OtijvM! (NaCl), ! Kk<kfig! sz<jhm<! )ZnS), juvl<! 

(Diamond) lx<Xl<!ohe<<sqx<giqbqe<!)Graphite) gm<mjlh<Hgt</!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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!

ohixqbqbz<!Oukqbqbz<!!–!!!I                

                    !

uq! h! os! l!
4! 1! 1! 4!

!

nzG!2!!fQjvs<!Sk<kqgiqg<Gl<!osbz<Ljx!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!:!

givh<h{<H!–!ujggt<!lx<Xl<!fqi<{bqk<kz<!–!!fQiqe<!gcek<ke<jl!–!ujggt<!–!!

giz<sqbl<! gii<hOem<! )CaCO3) ! sliel<! –! ! -ccw! )EDTA) ! Ljxbqz<!

gcek<ke<jljbg<! g{g<gqMkz<! )g{g<gQMgt<*; ! ogikqgzEt<! osZk<Kl<! fQI! ! –!!

nkx<Gk<! Okjubieju! –! gce! fQjvg<! ogikqgzeqz<! hbe<hMk<Kukiz<! Wx<hMl<!

uqjtUgt<! –! ngs<! sQvig<gz<! )hi <̂0Ohm<?! giz<ge<! lx<Xl<! gii<hOem<*! –! Hxs<!

sQvig<gz<!)\qObijtm<!Ljx*!–!uQm<M!dhObigk<kqx<gie!fQjvk<!K~b<jlh<hMk<Kkz<!

–! ! F{<[bqI! fQg<g! Ljxgt<! )GOtiiqOex<xl<?! Hx! Dkig<! gkqi<! Ljx?!

YOsiOex<xl<*!–!dh<H!fQg<gz<!–!!kqVh<Hupq!su<u,M!hvuz</!

nzG!3!!Hxh<hvh<H!Oukqbqbz<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!:!

hvh<Hg<gui<s<sq! –! ujggt<! –! ! kq{<lr<gtqe<! Olz<! uiBg<gtqe<! hvh<Hg<gui<s<sq! –!

hvh<Hg<gui<s<sq!slouh<hg<OgiM!–!!0h<ov{<m<zqs<!lx<Xl<!zir<lqBi<!slouh<hg<OgiM!–!

gjvszqVf<K!gjvohiVjth<!hvh<Hg<gui<kz<!–!!uqjeOug!lix<xk<kqz<!hvh<Hg<gui<!

ohiVtqe<!hr<G!–!nbeqhiqlix<xh<!hvh<Hg<!gui<s<sq!lx<Xl<!liSg<Gjxh<H/!

nzG!4!!lqe<Oukqbqbz<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!:!

lqe<Oukqg<gzr<gt<! –! ! lQt<! lx<Xl<! lQti! lqe<gzr<gt<! –! ! lqe<eqbg<g! uqjs! –!

lqe<eqbg<g! uqjsjb! fqi<{bqk<kz<! –! ! lqe<uib<! lqe<! nPk<kl<! –! ! ofi<e<̂ <m<!

sle<hiM! )g{g<gQMgt<*! –!yh<hQm<M! lqe<uib<gt<! –! !kqm<m!jam<v\e<! lqe<uib<! –!!

gOzilz<! lqe<uib<! –! !g{<{ic!lqe<uib<! –! !Gbqe<jam<Ovie<! lqe<uib<! lx<Xl<!

pH-J!g{g<gqMkz<!–!!lqe<Oukq!uiqjs!–!nke<!!Lg<gqbk<Kul<!–!!gmk<Kk<kqxe<!

kvl<hii<k<kz<! )HCl wkqvig! NaOH kvl<hii<k<kz<*! –! lqe<ePk<klieq! kvl<hii<k<kz<!

)Wx<x! yMg<gk<! kvl<hii<k<kz<! –! ! Fe2+  wkqvig!jmGOviOlm<! lx<Xl<! uQp<hcuig<gz<!

kvl<hii<k<kz<!–!!Ag + !wkqvig!Cl – ). 

!



!

!

nzG!5!Nx<xz<!&zr<gt<!lx<Xl<!Oslqh<Hs<!siker<gt<!!!!!!!!!!!!!!!!:!

n[g<gV!Nx<xz<!–!!n[g<gVh<!hqtU!lx<Xl<!n[g<gVs<!Osi<h<Hs<!osbz<gt<!–!!

n[g<gV!djz!–!ole<eQi<!n[g<gV!Nx<xz<!djz!)gm<m!ujvhml<!!lm<Ml<*!–!

dx<hk<kq!djz! –!lqe<gz!nMg<Ggt<! –!!givk<Ku!lqe<gz!nMg<G! –!giiQb! –!

nlqz!lqe<gz!nMg<G!–!fqg<gz<! .!gim<lqbl<!lqe<gz!nMg<G!–!zqk<kqbl<!lqe<gz!

nMg<G!–!wiqohiVt<!gzl<!–!jam<v\e<!–!!Ng<sq\e<!wiqohiVt<!gzl<!–!!$iqbg<!

gzl<!–!!gix<xix<xz</!

nzG!6!hGh<hib<U!dk<kqgt<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!:!

hQi<–zil<ohi<m<’^<!uqkq!)g{g<gQMgt<*!–!HxDki!.!gm<HzeiGl<!lx<Xl<!ngs<!squh<H!

fqxljzbqbz<! –! ! kk<Kul<! lx<Xl<! gVuqgjt! njlk<kz<! )g{g<gQMgt<*! )gm<m!

ujvhml<!lm<Ml<*!–!fqxlieqh<!hGh<hib<juh<!hbe<hMk<kq!-Vl<jh!!ntuqMkz<!–!!

SmI! ytq! ntuqbz<! –! kk<Kul<! lx<Xl<! gVuqgjt! njlk<kz<! )gm<m! ujvhml<!

lm<Ml<*! –! Smi<! ytq!ntuqbz<!&zl<! Osicbk<jk!ntuqMkz<! –!n[!dm<gui<!

fqxlijzbqbz<!–!!kk<Kul<!lx<Xl<!gVuqgjt!njlk<kz<!)gm<m!ujvhml<!lm<Ml<*!

–!n[!dm<gui<!fqxlijzbqbz<!&zl<!fqg<gjz!ntuqMkz<!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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!

ohixqbqbz<<!ujvuqbz<!
uq! h! os! l!
2 3 0 5 

Ogim<hiM!lx<Xl<!gjmh<hqck<kz<!)Oki<Ug<G!nh<hix<hm<mK*!!! !!!!!!!!!2!

ohixqbqbzqz<!ujvbqbzqe<!Lg<gqbhr<G!–!ujvouPKl<!gVuqgt<!dhObigqg<Gl<!

Ljx! –! ! -f<kqb! osf<kv! fqXuek<<kqe<! Ogim<hiMgt<! –! ! ujvkit<gtqe<! ntU?!

ucujlh<H!lx<Xl<!lck<kz<!–!!wPk<Kg<gt<!lx<Xl<!ntU!Gxqk<kz</!!

nzG!2!! slkt!ujtU!lx<Xl<!wtqb!ujg!ujvU! ! ! !!26!

%l<hqbz<!–!!fQt<um<ml<!ucujlh<H!–!!jlbh<!hqxp<s<sq!ujg!&zl<!fQt<!um<ml<!

hvujtbl<! nkqhvujtbl<! –! ! um<m! ucul<! ucujlk<kz<! –! ! sqg<gzie! sqX!

Gl<hz<! lx<Xl<! um<ml<! ucujlh<H! –! ! ye<xqx<Gl<! Olzie! ujtU! upg<glie!

lx<Xl<!okiMOgiM!ujvhml<!!

uiqh<hml<!
Lh<hiqli{r<gtqe<!LjxbQM! –! Ofiqb!uQpk<kqe<! ohiKg<Ogim<hiMgt<! –! ! hz<OuX!

Okix<xr<gtqe<!Lg<gqb!Okjugt<!–!!Lkx<Ogi{h<hGkq!uQpl<!–!!kjvhmk<Okix<xl<!

–!!gim<sqh<hmr<gtqz<!-Vf<K!ujvhmr<gtqe<!hz<OuX!hiqli{r<gt<!!

nzG!3!! Ht<tq?!OgiM!)Ofi<OgiM?!sib<UOgiM*!lx<Xl<!slktr<gtqe<!uQpl<!!!!

! ! ! ! ! ! ! ! ! ! ! !!25!
Ht<tq! uQpl<! –! !Lkx<Ogi{h<hGkqbqz<! Ofi<OgiMgtqe<! uQpl<?! nsz<! fQtl<! lx<Xl<!

nsz<! hijg! kQi<lieqg<Gl<! Ljx! –! ! -V! Nbk<ktr<gTg<G! sib<uig! dt<t!

um<ml<!lx<Xl<!hzgv!slktr<gtqe<!uQpl<!

nzG!4!! kq{<lr<gtqe<!uQpl<! ! ! ! ! ! !!!!!!!!26!

-mlix<X! Ljxjb! hbe<hMk<kq! hm<mgl<?! %i<! hm<mgl<?! dVjt! lx<Xl<! %l<hqe<!

ns<S!sib<uig!-Vh<hqe<!nkEjmb!uQpl</!

nzG!5!! kq{<lr<gtqe<!oum<MkZl<?!Hxh<hvh<H!uqiqk<Kg<!gim<mZl<!!!!!!26!

hm<mgl<?! %i<hm<mgl?<! dVjt! lx<Xl<! %l<Hgjt! slktl<! oum<Mkz<! Yi<!

Nbk<ktk<kqx<G! sib<uigUl<! hqx! Nbk<ktk<kqx<G! osr<Gk<kigUl<! –!!

oum<MLgk<kqe<!nsz<!ucul<!ujvkz<!–!!kq{<lr<gtqe<!Hxhvh<Hgjt!uqiq<k<kz<!–!

kq{<lr<gt<! lx<Xl<! Gjxg<gh<hm<m! kq{<lr<gjt! uqiqk<kz<! hm<mgl<?! %i<hm<mgl<?!

dVjt! lx<Xl<! %l<H! –! kq{<lr<gjt! ns<Sg<G! osr<Gk<kig! dVjt! ucuqz<!

oum<Mkz<!–!!uqiqk<kz</!

!



!

nzG!6!! slt!uQpl<!lx<Xl<!hii<ju!uQpl<! ! ! !!!!!!!!!!!26!

slt!uQpr<gtqe<!Ogim<hiMgt<!–!!SVg<gtU!Ogiz<!–!kq{<lr<gt<!–!!kjzbqz<zi!

sib<U! hm<mgl<?!dVjt! lx<Xl<! %l<Hgtqe<! slt! uQpl</! hii<ju! uQs<S!Ljxjb!

hbe<hMk<kq!hm<mgl<?!%i<hm<mgl<?!lx<Xl<!dVjtgtqe<!hii<juuQpl</!

! ! ! ! ! !

!

uq;56!h;26!olik<kl<;86!

! !



!
!

g{qeq!nch<hjmgt<!lx<Xl<!fqvzig<gl<!
!
!

uq! h! os! l!
3 1 0 4 

!
nzG!2!w{<{qbz<!nch<hjmgt<!! ! ! ! ! ! !!!!!!!9+3  
 
g{qeq!w{<{qbz<!nch<hjmgt<! –   g{qeq!gm<mjlh<H!– g{qeqg<%Xgt<!– -zg<g!

lx<Xl<!yh<Hjl!w{<!K{<M!w{<{qg<jggt<!– -Vl!-zg<gr<gt<!– Wv{!fqjzgt<!

– -zg<g! njzucur<gt<! – nch<hjm! Wv{! uqjegt<! – -zg<g! yVr<gqj{f<k!

Sx<xjlh<Hgt</ 

!
nzG!3!w{<Ljxgt<!!! ! ! ! ! ! ! !!!!!!9+3  
 
w{<!ujgGxqgt<! –  hkqe<l, -Vl, w{<l, hkqe<!nXl!lx<Xl<!-Vlg<!GxqLjxh<!

hkqe<l!GxqbQm<M!w{<gt<!)BCD numbers*!–  -Vl!w{<g{qkl<!– -Vlw{<!%m<mz<!– 

Gxqbqmh<hm<m! w{<gt<! –  yx<x{<! H,i<k<kq! (one’s complement), -vm<o<m{<! H,i<k<kq!

)Two’s complements*! –  Gxqbqmh<hm<m! w{<g{qkosbz<hiMgt<! – w{<Ljx!

lix<xr<gt<!–   -zg<g!GxqLjxgt</!

!

nzG!4!ue<ohiVt<!lx<Xl<!ole<ohiVt<!! ! ! ! !!!!!!9+3  
 
g{qeq! osbzig<g! siker<gt<! –  fqjeugs<! siker<gt<! – dt<tQM! lx<Xl<!

outqbQm<M!siker<gt<!–  ytq!dt<tQM!siker<gt<!–  Ogm<ohizq!–!gim<sq!dt<tQM!

siker<gt<! – g{qeqk<kqjv! – ns<S! hkqU! siker<gt<! – Oslqh<H! siker<gt<! – 

lqe<gif<k!lx<Xl<!ytq<B,M!Oslqh<H!siker<gt<!–  njlh<H!ole<ohiVt<!–  hbe<him<M!

ole<ohiVt<!–  ujvuqbz<!lx<Xl<!hz<Z~mgl</!

!

nzG!5!hqj{bg!nch<hjmgt<!! ! ! ! ! ! !!!!!!9+3  

kguz<! okijzh<Ohsq! okimi<H! lx<Xl<! -{g<gqBme<! %cb! kguz<! hiqlix<xl<! –!!

Olx<<hii<ju!-zg<g!kguz<!okimi<H, nge<x!njzuiqjs!okimi<H, dt<tg!-zg<g!

okimi<H! okipqz<! Fm<hl<! )Digital Subscriber Line (DSL) Technology*! lx<Xl<! gl<hq!

-{g<gq!-j{h<H!–  g{qeq!hqj{bg!nch<hjmgt<<!– hqj{bg!ohiK!ujggt<!– 

hqj{bg!gm<mjlh<Hgt<!–   hqj{bg!Dmgl<!lx<Xl<!ue<ohiVt<</ 

 



!
!
!
!
nzG!6!sqg<gz<!kQi<k<kz<!lx<Xl<!C –!!fqvzig<gl</!! ! ! !!!!!!9+3  
 
g{qeq!fqvz<okimi<!kqm<mr<gt<!– Gxqg<Ogit<!–  fqvzig<g!upqLjxgt<)algorithm*!– 

hib<U! hmr<gt<! )Flow – chart*! – Ohizqg<! GxqLjx! (Pseudo code*! – fqvzig<g!

nchjmgt<! –  lixqgt<! lx<Xl<! kvU! ujggt<! –  lixqzqgt<! – Le<eqjzs<<!

osbzig<gq!–  -bg<gq<gt<!lx<Xl<!Ogijugt<!)Operators and Expressions*!–  dt<tq<QM!

lx<Xl<!outqbQm<M!-bg<gq<<gjt!fqi<ugqk<kz<!–  LcU!gi{z<! )decision making*!– 

gqjtk<kz<! lx<Xl<! g{<{qbig<gl<! )Branching and Looping*! – hbei<! ujvbjx!

sii<Hgt<! –  kQi<liel<! nxquqk<kz<! )Declaration*! –  Olx<Ogit<! &zlig!njpk<kz<!

)Call by Reference*! – lkqh<jhg<ogi{<M!njpk<kz<! )Call by value*! – n{qgt<! – 

Sm<cgt<! – wPk<Ks<! svl<! jgbitz<! – gm<mjlh<Hgt<! lx<Xl<! %m<mjlh<Hgt<!

)Structures and Unions*/!

!

!

!

uq;56!h;26!olik<kl<;71!

! !



-bx<hqbz<!Oukqbqbz<!Nb<ugl<!–! I!!!!!!!!!!!!!!!!!!!!!!!!!

uq!h! os! l!
0 0 3 -

!

                              -bx<hqbz<!Nb<ugl<!–!!I 

1.  a. !-V!Ljeb!yVr<ogitqbqe<!&zl<!Kgt<!ntU!g{<mxqkz<!

!!b.    -V!Ljeb!yVr<ogitqbqe<!njz!fQtl<!lx<Xl<!Ogi{!uqiqU!g{<mxqkz<!

c. ytq!-jpbqe<!Wx<jg!Ogi{l<!g{<mxqkz<!

2/!gix<X!Nh<H!Ljxbqz<!yV!olz<zqb!gl<hqbqe<!ge!ntju!g{<mxqkz<!

3.!lQobizq!GXg<gQm<M!lieqbqe<!&zl<!yzqbqe<!kqjs!Ougl<!lx<Xl<!!!!!!!!!!!!

!!kqvuk<kqe<!nLg<Gk<ke<jljb!g{<mxqkz<!

4/!fqxlijz!lieqbqe<!&zl<!oli<g<Giq!fqxlijzbqe<!njzfQtr<gjt!ntk<kz<!

5. zQ^<!um<M!&zl<!yV!ouh<h!niqkqk<gmk<kqbqe<!ouh<h!gmk<Kk<kqxje!!

!!g{<mxqkz<!

7/!yV!nbg<gif<k!ohiVtqe<!hqe<ejmU!-ph<jh!g{<mxqkz<!

Oukqbqbz<!Nb<ugl<!–!!2!

Osikjegtqe<!hm<cbz<!!

!

2/!-ccw!Ljxjbh<!hbe<hMk<kq!fQiqe<!gcek<ke<jljb!ntuqMkz<!

3/!-ccw!Ljxjbh<!hbe<hMk<kqh<!hqk<kjtbqZt<t!kilqvk<jk!!

!!ntuqMkz</!!

4/!fQiqz<!gjvf<Kt<t!!Ng<sq\je!uqr<g<oti<<<<̂ <!Ljxbqz<!g{g<gqMkz<!

5/!out<tq!ntuqbz<!Ljxbqz<!fQI!likqiqbqZt<t!GOtijvjm!!

!!ntuqMkz</!

6/!fQi<!likqiqbqZt<t!givk<Kuk<jk!ntuqMkz</!

7/!higqbz<lieqjbh<!hbe<hMk<kqh<!hzhcbqe<!&zg<%X!wjm!lx<Xl<!!

!!hzhcbikz<!ntjug<!g{g<gqMkz</!

!

. Gjxf<khm<sl<!Jf<K!Osikjegt<!osb<bOu{<Ml<!

. -bx<hqbz<!lx<Xl<!Oukqbqbz<!Nb<<ugr<gt<!yV!uivl<!uqm<M!yV!uivl<!

we!fjmohXl</!

. Nb<ugk<!Oki<Ugt<!-v{<mil<!hVuk<kqz<!lm<Ml<!fjmohXl</!

. !!

ohixqbqbz<!hbqx<sq!Nb<ugl<!!!!!!



uq! h! os! l!
0 0 3 2 

!
hqiqU!–!n!)ohiKuqbz<!lx<Xl<!-bf<kqvuqbz<*!!

!

ohiKuqbz<!osb<Ljx! ! ! ! ! ! ! ! ! !!!!:!

gm<cmr<gt<;!

djxuqm! lx<Xl<! okipqx<sijz! gm<cmr<gtqz<! fjmohXl<! Gpib<! h{q! lx<Xl<!

ks<SOujz! Ngqbux<xqz<! =MhMk<kh<hMl<! Lg<gqbh<! ohiVt<gt<! hx<xq! nxqkz<! –!!

hiKgih<H!giv{qgt</!

Gpib<!sQi<hMk<Kkz<!

)n*! uQm<M! dhObigg<Gpib<! h{qgtqz<! hbe<hMl<! Gpib<! -j{h<Hgt<?!

ohiVk<Klqml<! lx<Xl<! nke<! h{qgt<;! kMh<hie<gt<?! kqxh<hie<gt?<! hqj{h<H!

lx<Xl<! ye<xqj{h<H?! Gjxh<hie<gt<?! ‘m’! ujtUgt<! Ngqbux<jxh<! hx<xq!

nxqkz</!

)N*!!uqjsg<Gpib<! lx<Xl<! Spzqgtqz<! Okjuh<hMl<! Gpib<! -j{h<Hgjth<! hx<xq!

nxqkz<!

)-*!! fQi<!upr<gz<! lx<Xl<! gpqU!fQi<! outqObx<Xkz<!Ngqb!h{qgTg<gie!Gpib<!

-j{h<Hgt<!hx<xqb!ujvhml<!kbiiq<k<kz</!

)=*!!!osb<Ljxh<!hbqx<sqgt<!

nch<hjm!Gpib<!-j{h<Hgt<!–!!Gpib<!-j{h<Hgtqz<!gzh<H!siker<gt<!

–!!Gpib<!!!!-j{h<Hgtqz<!hz<OuX!-j{h<Hh<!ohiVt<gt</!

)d!*!!nMg<Glicg<!gm<cmr<gtqz<!Gpib<!h{qgt<!hx<xq!uquiqk<kz<!

lqe<sikeg<gVuqgt<!hbe<hMk<kq!ks<SOujz!

)n*!!Olz<ktl<?!gkUgt<?!gitki<gt<!lx<Xl<!lvs<silie<gt<!Ngqbux<xqz<!hbe<hMl<!

ks<Sh<!hqj{h<Hgt<!hx<xq!nxqkz</!

)N*! lvOujz?! lv! nXh<H! -j{h<Hgt<?! Olx<hvh<H! sle<hMk<Kkz<! lx<Xl<!

oum<Mkz</!

!

!

!

!

!

!

!



!

!

-bf<kqvuqbz<!osb<Ljxh<!hbqx<sqgt<!!!! ! ! !!!!!!!!!!!!! !!24!

hx<x!juk<kz<!

)n*!!lqe<ohixq!hx<x!juk<kz<!&zl<!nch<hg<g!-j{h<Hgt<?!hg<g!-j{h<Hgt<!!

!!!!!lx<Xl<!‘T’!-j{h<Hgt<!kbiiqk<kz<!

)N*!!Nuqh<hx<x!juh<H!

!

gjmszqe<!nch<hjmgt<!

)n*!!nch<hjmg<!gjmsz<!lx<Xl<!gjmf<K!%vig<Gkz<!

)N*!!KjtbqMkz<!!osb<Ljx!

!

kgv!dOzig!Oujzgt<!

)n*!!ucujlk<kz<<!lx<Xl<!ujtk<kz<<!

)N*!!likqiq!osb<kz<!–!!km<M!, Hez<!lx<Xl<!hz!

)-*!! hz<OuX!!-j{h<H!Ljxgt<!

!

-bf<kqvg<!gm<mg!osbz<Ljx!

)n*!!jlbuqzg<G!uqjsg<Gpib<!hx<xq!nxqkz<<<!

)N*!!Gtqi<!sikeg<!gVuq!hx<xq!nxqkz<<<!

!

osb<Ljx!uqtg<gl<!

)n*!!djzg<gt! osbz<! Ljxgt<! –! ! GXg<Gkz<?! fQm<Mkz<?! ujtk<kz<<! lx<Xl<!!!!

slh<hMk<Kkz<!–!!nXOgi{!kjz!ogi{<m!kqVgi{q!kbiiqk<kz<<!

)N*!!hx<sg<gvl<! lx<Xl<! nMg<G! Guqjg! gh<hq! Ngqbux<xqe<! ns<S! kbiiqk<kzqz<!

uii<h<hgs<!osb<Ljxgt<!!

)-*!! ohiVk<Kkz<! –! !osb<Ljxgt<! –! ! sKv!lx<Xl<! ‘V’! !ohiVk<Kkz<! lx<Xl<!

dVuig<gl<!

!

!

!

!

!

!



g{qeq!hbqx<sq!Nb<ugl<!I 

osbz<Ljx!hm<cbz<!

nzG!I 

hbe<him<M!okiGh<H!ole<ohiVjt!hbe<hMk<kq?!osiz<!okiGk<kz<!)Word 

Processing), uqiqkit<!)Spread Sheet) lx<Xl<!kqxe<!jlbr<gtqe<!)Power Point) <!

osbz<Ljx!hbqx<sq!ogiMg<gh<hm<Mt<tK/!

2/ Nu{l<!dVuig<Gkz<!lx<Xl<!nxquqbz<!Gxqliel<!ogi{<M!djv!

uqjebiMkz</!

3/ osiz<!okiGk<kjz!hbe<hMk<kq!uqtl<hvr<gjt!dVuig<Gkz</!

4/ osiz<!okiGh<hqz<!nR<sz<!-j{?!dV!-xg<Glkq?!nm<muj{!–!

NgqbjugTg<G!dkiv{r<gt<!ogiMk<kz</!

5/ hib<U!.!hmr<gt<!ujvkz</!

6/ ujvhml<!.!OgiM!)Line) ?!XY, hm<jm!)Bar)?!um<mh<hml<!)Pie).!

7/ $k<kqvl<!–!!$k<kqvl<!hkqh<hq/!)Formlula – Formlula Editor).!

8/ uqiq<k<kit<!!)Spread Sheet).!

9/ li{ui<gtqe<!lkqh<oh{<gjt!lkqh<hqMkz<?!nkx<gie!hmr<gjt!uqiqk<kitqz<!

dVuig<Gkz</!

:/ uiqjsh<hMk<Kkz<!)Sorting)!lx<Xl<!hbe<hiMgjt!-xg<Glkq!)Import) / 

Wx<Xlkq!)Export) !osb<kz</!

21/ Le<!ucU!)Design Template) ?!njsu,m<mz<!)Animation) ,!Ohie<x!kqxe<gjt!

hbe<hMk<kq!keK!Kjxjbh<!hx<xq!wMk<Kjvk<kz</!

nzG!II 

22/ hm<cbZme<!%cb!g{qh<hie<!osbz<gjt!Suqm<S!)Switch Statement) 

%x<Xgjt!hbe<hMk<kq!fqvzig<Gkz</!

23/ ubjkg<!g{qg<g?!nkEme<!okimi<Hjmb!uVml<?!likl<?!lx<Xl<!fit<<!

ogi{<M!fqvzig<Gkz</!

24/ ogiMg<gh<hMl<!w{<{qx<G!ohVg<gz<!nm<muj{jb!ns<sqMkz</!

25/ ogiMg<gh<hMl<!w{<!hgi!w{<{i@!!lx<Xl<!wkqI!Ofi<<ljx!)Polindrom) 

w{<{i@!weg<!gi[kz</!

!!25a.  0hqOhieisq!) Fibonacci) !lx<Xl<!m<iqg<Oeiolm<iqg<!)Trigonometric) okimi<!

!!!!gi[kz</!!

!

!



!

nzG!III 

gQOp!ogiMg<gh<hm<Mt<t!osb<Ljxgt<?!sii<H!hqvkq<!)Function Prototype),!

lkqh<jhg<!ogi{<M!njpk<kz<!)Call by Value)!!Olx<Ogit<!ogi{<M!njpk<kz<!

)Call  by Reference)  lx<Xl<!lXSpx<sqgt<!(Recursions)?!Ngqbux<jx!hx<xq!

d{i<f<K!ogit<ukx<gig!ogiMg<gh<hm<M!-Vg<gqe<xK/! 

!

26/!!n{qgjth<!hbe<hMk<kq!ohiqb!w{<!lx<Xl<!sqxqb!w{<!–!!J!gi[kz<!

27/!!ogiMg<gh<hm<m!w{<{qz<!WX!/!-xr<G!uiqjsbqz<!uiqjsh<hMk<Kkz</!

28/!!hHt<!)Bubble) uiqjs!osbjz!nlz<hMk<Kkz</!

29/!!ogiMg<gh<hm<m!n{qgtqe<!%Xgjt!Ofi<lixig!ns<sqMkz</!

2:/!!n{qgtqe<!%m<mz<!lx<Xl<!ohVg<gjz!fqvzig<Gkz</!

20.    F~zg!sii<Hgt<!-z<zilz<!svl<!uqjebimz<!sii<Hgjt!fqvzig<Gkz</!

21.!!ohbi<gjt!nguiqjsh<hc!ns<sqMkz</!

33/!!sii<Hgjth<!hbe<hMk<kq!uiqjs!Ljx!Okmjz!osbz<hMk<Kkz</!

34/!!lXSpx<sqjbh<!hbe<hMk<kq!0Ohg<Omiiqbz<!(Factorial) uiqjsjbg<!gi[kz</!

nzG!IV 

     24.    gm<mjlh<Hgjth<!hbe<hMk<kq!‘n’ !li{ui<gTg<gie!lkqh<oh{<!hm<cbjz!

!!!!!!ns<sqMkz</!

!!36/!!Sm<cgt<!lx<Xl<!svl<!uqjebimz<!–!!gjt!hbe<hMk<kq!%Xgjt!!

!!!!!!ns<sqMkz<!

!!37/!!Ogih<H!jgbitz<!osbz<gjt!hbe<hMk<kq!‘n’ !li{ui<gTg<gie!!

!!!!!!lkqh<oh{<!hm<cbjz!ns<sqMkz</!

nzG!V 

    27.    gl{<m<!jze<!Ni<<g<b,ol{<m<!)Command Line argument) J!hbe<hMk<kq!-V!

!!!!!!Ogih<Hgjt!-j{k<kz</  
!

 

 

 

 

 

 


