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IzkR;sd  b d kbZ l s ,d  i z'Uk d k p ;u d jrs gq,] 
d qy  ikap i z'Ukksa d s mRrj nhft,A 
LkHkh i z'Ukksa d s v ad  l eku gSA 

 
bd kbZ&1  

 
1- ,d  v fHkl kjh y sUl  l s c uus o ky s o kLrfo d  i zfrfc Ec  d s fy ;s U;wV u d s l w= d ks O;qRi UUk 

d hft;sA 
fuukZr fc Unq o  fuuZfr ry  l s c ki  D ;k l e>rs gSa \                4+6      6+2+2 

 
v Fko k 

 
2- y sUl  d h v o .kZrk l s v ki  D ;k l e>rs gSa\ nks i ry s y sUl  ,d  gh i nkFkZ d s gSa o  mud h 

Q ksd l  nwfj;k¡ f1 o  f2 gSaA mUgsa l hfer nwjh l s Ik̀Fkd  j[ kk x;k gSA b l  y sUl  O;o LFkk d h 
v o .kZrk d h n'kk K kr d hft;sA      4+6 

 
bd kbZ&2 

 
3 - ¼v ½  ,d  l kekU; i zd k'kh; l zksr o  ,d  y stj l zksr d h l al D rk d h fo o sp uk d hft, A
  D ;k ,d  f}Lrjh; y stj d h l ajp uk d h t k l d rh gS\  2+2+2 

 
¼c ½  ,d  ekb d sy l u O;frd j.keki h esa p y  ni Z.k d ks 0-05 896  fe-eh- d h nwjh rd  gV kus 

i j nf̀" V  {ks= d ks 2 00 fQ zat i kj d jrh gSA i zd k'k d k rjaxnS/;Z K kr d hft;sA 
        4 

v Fko k 
 

4+ ,d  Q sc jh& i sjks O;frd j.keki h d h jp uk l e>kb ;s o  ml d h d k;Zfo f/k l e>kb ;sA  
 i ry h fQ Yeksa esa jax i zHkko  d ks l e>kb ;sA     3+3+4 

 
                       bd kbZ&3 

 
5 + v /kZ& v ko rZd  {ks=ksa d h jp u k d k o .kZu d hft;sA ,d  v i kjn'khZ o R̀rkd kj p fd zd k d k O;kl  1  

l s-eh- gsA b l s ,d  i zd k'kh; fc Unq l zksr l s 1 ehV j i j j[ kk gqv k gSA b l l s i zkIr fo o rZu d ks 
p fd zd k l s 2 ehV j i j ns[ kk t krk gSA p fd zd k }kjk < +d s x;s Q suy  {ks=ksa d hl a[ ;k K kr 
d hft;sA  (λ = 6000A0)       6+4 
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v Fko k 

 
6 + l h/kh d ksj d s d kj.k Q zsusy  fo o rZu& i zfr: Ik d h fo o p su k d hft;sA v ko ';d  fl ) kUr nhft;sA
          10 

 
bd kbZ&4 

 
7 +  ¼v ½    nqjnZ’khZ d h fo Hksnu {kerk l s v ki  D ;k l e>rs gSa \ ,d  nqjnZ’khZ d h fo Hksnu {kerk 
d s fy , O;atd  i zkIr d hft, A       2+4  

 
 ¼c ½  ,d  1 b ap  }kjd  d s nwjn'khZ v fHkn'̀;d  i jnks l qnwj ÌFkD d r̀ fl rkjksa }kjk v arfjr ml  
d e l s d e d ks.k θ̂* d k i fjd y u d jks ftl  i j o s l | fo Hksfnr gks l d sA ¼1 b ap  &  2-5 4 l s-eh-] 
i zd k'k d k i zHkko h rjaxnS?;Z &  5 5 00 A0 ½       4 
 
8+  ¼v ½   ,d y  f{knz l s Q zku WgkWQ j& fo o Zru d h fo o sp u k d hft, A ,d y  f{knz d s o  
l ery & fo o Zru& xzsfV ax d s fo o Zru d s ewy  v Urj d ks l e>kb ;sA    3+3 
  

¼c ½  ,d  nqgjk fNnz 4800 A0 rjaxnS?;Z d s i zd k'k l s i zd kf'kr fd ;k t krk gsA nqgjs f{knz 
d h Ik̀Fkd rk 0-1 fe-eh- gS o  fNnz p kSM +kbZ 0-020 fe-eh- gsA Q zkWugkWQ j fo o rZu i zfr: Ik d ks fNnz l s 
5 0 l s-eh- nwjh i j ,d  i nsZ i j ns[ kk tkrk gSA fQ zat v arjky  d h x.ku k d hft;sA  4 

 
bd kbZ&5 

 
9- fuEu n”kkv ksa esa fuxZr i zd kjksa d s /kzqo hd j.k d h v o LFkk d h fo o sp u k d hft, %&  

(i) ,d  js[ kk /kqzfo r i zd k'k ,d  v /kZ& rjax i fV ~V d k i j y Ec o r M ky k t krk gSA i fV ~V d k 
d k i zd k'kh; v {k ry  d s l eku kUrj gS o  js[ kk /kqzfo r i zd k'k d k d ai ury  i fV ~V d k d s i zd k'kh; v {k 
l s 45  fM xzh i j gSA        3+2+2+3 

 
(ii) js[ kk /kqzfo r i zd k'k] ,d  p rqFkkZa'k rjax i fV ~V d k i j y Ec o r M ky k t krk gSA /kqzfo r 

i zd k'k d k ai u ry ] i fV ~V d k d s i zd k'kh; v {k l s 45 0  d s v frfjD r d ksbZ Hkh d ks.k c u krk gSA 
i zd k'kh;v {k i fv ~V d k d s ry  d s l eku kUrj gSA ¼00  o  900  ½    6 

 
(iii) js[ kk /kqzfo r i zd k'k] ,d  p rqFkkZa'k rjax i fV ~V d k i j y Ec o r M ky k t krk gSA i zd k'k 

d k d ai u ry ] i fV ~V d k d s i zd k'kh; v {k l s 45 0  d k d ks.k c u krk gS ¼i zd k'kh; v {k] i fV ~V d k d s 
l eku kUrj gSA         4 

 
(iv) js[ kk /kqzfo r i zd k'k] p rqFkkZa'k rjax i fV ~V d k i j y Ec o r M ky k t krk gSA i fV ~V d k d k 

i zd k'kh; v {k] ry  d s y Ec o r gSA 
v Fko k 

 
10- ¼v ½  p huh d s /kksy  d s v ki sf{kd  ?kw.kZu d k eku K kr d jus d s fy ;s i z;qd r y kSjsUV  d s 
v /kZ& Nk;k /kqzo .keki h d k o .kZu d hft;sA      6 
 ¼c ½ ,d  fn;s x;s p huh d s ?kksy  l s fud y us i j ,d js[ kh; /kqzfo r i zd k'k d k /kqzo .k ry  2 6 -40  
l s ?kwe t krk gSA uy h d h y Ec kbZ 2 0 l s-eh- gS o  ?kksy  d h l kWUnzrk 2 0%  gSA  4 
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