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PHYSICS

[kaM - 1 

 bl [kaM esa N% (06) iz”u gSaA 

 izR;sd iz”u ds fy,] pkj fodYi (A), (B), (C) o (D) fn, x, gSaA bu pkj fodYiksa esa ls ,d ;k ,d ls vf/kd fodYi 

lgh mÙkj gS¼gSa½A 

 izR;sd iz”u ds fy, fn, gq, fodYiksa esa ls lgh mÙkj ¼mÙkjksa½ ls lacaf/kr fodYi ¼fodYiksa½ dks pqfu,A 

 izR;sd iz”u ds mÙkj dk ewY;kadu fuEufyf[kr ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad : +4 ;fn dsoy ¼lHkh½ lgh fodYi ¼fodYiksa½ dks pquk x;k gS( 

 vkaf”kd vad : +3 ;fn pkjksa fodYi lgh gSa ijarq dsoy rhu fodYiksa dks pquk x;k gS( 

 vkaf”kd vad : +2 ;fn rhu ;k rhu ls vf/kd fodYi lgh gSa ijarq dsoy nks fodYiksa dks pquk x;k gS vkSj 

nksuksa pqus gq, fodYi lgh fodYi gSa( 

 vkaf”kd vad : +1 ;fn nks ;k nks ls vf/kd fodYi lgh gSa ijarq dsoy ,d fodYi dks pquk x;k gS vkSj ;g 

,d lgh fodYi gS( 

 “kwU; vad : 0 ;fn iz”u vuqÙkfjr gS( 

 _.k vad : –2 vU; lHkh ifjfLFkfr;ksa esaA 

 mnkgj.k ds fy,] ,d iz”u esa ;fn (A), (B) rFkk (D) lgh mÙkjksa ls lacaf/kr dsoy rhu fodYi gSa] rks 

 dsoy (A), (B) rFkk (D) ds pqus tkus ij +4 vad izkIr gksasxs( 

 dsoy (A) rFkk (B) ds pqus tkus ij +2 vad izkIr gksaxs( 

 dsoy (A) rFkk (D) ds pqus tkus ij +2 vad izkIr gksaxs( 

 dsoy (B) rFkk (D) ds pqus tkus ij +2 vad izkIr gksaxs( 

 dsoy (A) ds pqus tkus ij +1 vad izkIr gksxk( 

 dsoy (B) ds pqus tkus ij +1 vad izkIr gksxk( 

 dsoy (D) ds pqus tkus ij +1 vad izkIr gksxk( 

 fdlh Hkh fodYi ¼fodYiksa½ dk p;u u fd, tkus ij (vFkkZr~ vuqÙkfjr iz”u) 0 vad izkIr gksxk rFkk 

 fdlh Hkh vU; fodYikas ds pqus tkus ij –2 vad izkIr gksaxsA 

Date: 03/10/2021 
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1. W Hkkj rFkk L yEckbZ ds ,d {kSfrt ,dleku n.M ds ,d fljs dks fdlh ÅèokZ/kj nhokj ij fcUnq O ij dhyfdr 

fd;k tkrk gS rFkk blds nwljs fljs dks ,d gYdh vforkU; jLlh }kjk vk/kkfjr fd;k tkrk gSA jLlh dk nwljk fljk 

fcUnq O ij dhyd ds Åij L Å¡pkbZ ij fcUnq Q ij n`f<+r gSA W Hkkj ds ,d xqVds dks fp=kuqlkj n.M ds fcUnq P 

ij la;ksftr fd;k tkrk gS (fp= lkadsfrd gS)A jLlh ( )W2 2  dk vf/kdre ruko lgu dj ldrh gSA fuEu esa ls 

dkSu&lk@ls dFku lgh gS@gSa\ 

 

 (A) O ij izfrfØ;k cy dk ÅèokZ/kj ?kVd] ij fuHkZj ugha djrk gS

 (B) O ij izfrfØ;k cy dk {kSfrt ?kVd]  = 0.5 ds fy, W ds cjkcj gS   

 (C) jLlh esa ruko = 0.5 ds fy, 2W gS 

 (D) ;fn  > 1.5, rc jLlh VwV tkrh gS 

mÙkj (A, B, D) 

gy       
1

2 2
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  
 
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       
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  
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1

=
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 ij] 
 

   
 
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   ij
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 
     
 
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    = 1.5 ij 
 
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 
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2. L yEckbZ ds ,d fLFkj ikbZi ds [kqys fljs dh vksj u pky ls vk jgk ,d lzksr fs vko`fÙk dh èofu mRlftZr dj jgk 

gSA ikbZi dk nwjLFk fljk can gSA ok;q esa èofu dh pky v gS rFkk ikbZi dh ewyHkwr vko`fÙk f0 gSA u rFkk fs ds fuEu esa 

dkSuls la;kstu ds fy,] èofu ds ikbZi ij igq¡pus ij vuqukn mRiUu gksxk\ 

 (A) u = 0.8v rFkk f
s
 = f

0 

 (B) u = 0.8v rFkk f
s
 = 2f

0
 

 (C) u = 0.8v rFkk f
s
 = 0.5f

0 

 (D) u = 0.5v rFkk f
s
 = 1.5f

0
 

mÙkj (A, D) 

gy vuqukn ds fy,,    

 fo"ke 0( )  


s

v
f f

v u
 

 (A)  


0 05
0.8

v
f f

v v
 

 (B)  


0 02 10
0.8

v
f f

v v
 

 (C) 
 

  
  

0
0

5

0.8 2 2

fv
f

v v
 

 (D) 
 

  
  

0
0

3
3

0.5 2

fv
f

v v
 

3. fizTe dks.k  = 60º ds ,d fizTe ds fy,] fp=kuqlkj ck;sa vk/ks Hkkx rFkk nk;sa vk/ks Hkkx ds viorZukad Øe'k% n1 rFkk 

n2 (n2  n1) gSaA vkiru dks.k i dk p;u bl izdkj fd;k tkrk gS fd vkifrr izdk'k fdj.kksa dk fopyu U;wure gks 

;fn n1 = n2 = n = 1.5 gSA vleku viorZukad dh fLFkfr ds fy, n1 = n rFkk n2 = n + n (tgk¡ n << n), fuxZeu dks.k 

e = i + e gSA fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa\ 

 

 (A) e dk eku (jsfM;u esa) n ds eku ls vf/kd gS

 (B) e, n ds lekuqikrh gS 

 (C) ;fn n = 2.8 × 10–3, rc e, 2.0 rFkk 3.0 fefyjsfM;u ds eè; esa fLFkr gS 

 (D) ;fn n = 2.8 × 10–3, rc e, 1.0 rFkk 1.6 fefyjsfM;u ds eè; esa fLFkr gS
 

mÙkj (B, C) 
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gy n
1
 = n

2
 = n = 1.5 ds fy,   

 r = 30° 

  sin i = 1.5 × sin (30º) = 
3

4
 

  n
1
 = n

2 
ds fy, sin e = 

3

4  
 

 vc r = 30º rFkk n
2
 = n + n 

    2( ) sin( ) 1 sinn r e  

     2 sin(30º ) cosn e e  

  
 

   



1
( )

22

9 7
1

16

n

e n  

  e < n rFkk, e  n  

   n = 2.8 × 10
–3 
ij, e = 2.12 × 10

–3
 jsfM;u

4. ,d HkkSfrd jkf'k  S  dks ( ) /  S E B 0  ds vuqlkj ifjHkkf"kr fd;k tkrk gS] tgk¡ E  fo|qr {ks= gS]  B  pqEcdh; {ks= 

gS rFkk 0 eqDr f=foe dh ikjxE;rk gSA S  dh foek;sa fuEu esa ls fdu jkf'k;ksa dh foekvksa ds leku gSa\ 

 (A) 
ÅtkZ

vkos'k /kkjk
 (B) 

cy

yEckbZ le;
   

 (C) 
ÅtkZ

vk;ru
 (D) 

'kfDr

{ks=Qy
 

mÙkj (B, D) 

gy 



0

E B
S  

 S  dks IokbafVax lfn'k dgk tkrk gS rFkk ;g fo|qr pqEcdh; rjaxksa dh rhozrk dks çnÆ'kr djrk gSA 

  
'kfDr cy

{k=s Qy yEckbZ le;

3[ ]    
           
S MT  

5. fojke esa fLFkr ,d Hkkjh ukfHkd N fo[k.Mu N  P + Q ls xqtjrk gS] tgk¡ P rFkk Q nks gYds ukfHkd gSaA ekuk  = MN 

– MP – MQ, tgk¡ MP, MQ rFkk MN Øe'k% P, Q rFkk N ds nzO;eku gSaA EP rFkk EQ Øe'k% P rFkk Q dh xfrt ÅtkZ;sa gSaA 

P rFkk Q dh pky Øe'k% VP rFkk VQ gSaA ;fn c izdk'k dh pky gS] rc fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa\ 

 (A) E
P
 + E

Q
 = c

2


 (B) 
 

    

P
P

P Q

M
E c

M M

2  

 (C) 
QP

Q P

MV

V M
 

 (D) P rFkk Q ds fy, laosx dk ifjek.k c 2  gS] tgk¡ 
( )

 


P Q

P Q

M M

M M
 

mÙkj (A, C, D) 
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gy    2
P QE E c     (ukfHkdh; vfHkfØ;k dk Q-eku) 

 2 2P P Q QM E M E    ;k   P P Q QM V M V  

  
QP

Q P

ME

E M
 

   


2Q
P

P Q

M
E c

M M
 

  P ;k Q dk laosx = 


22 P Q

P Q

M M
c

M M


6. nks ladsUnzh; o`Ùkh; ywi] ftuesa ls ,d dh f=T;k R rFkk nwljs dh f=T;k 2R gS] xy-ry esa bl izdkj fLFkr gSa fd ewy 

fcUnq fp=kuqlkj budk mHk;fu"B dsUnz gSA NksVk ywi okekorZ fn'kk esa I1 /kkjk xzg.k fd, gq, gS rFkk cM+k ywi nf{k.kkorZ 

fn'kk esa I2 èkkjk xzg.k fd, gq, gS tgk¡ I2 > 2I1 gSA ( , )B x y , xy-ry  esa ,d fcanq (x, y) ij pqEcdh; {ks= dks iznf'kZr 

djrk gSA fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa\ 

 

 (A) ( , )B x y  ry esa fdlh fcanq ij xy-ry ds yacor gS 

 (B) ( , )B x y , f=T; nwjh  r x y2 2
 esa dsoy x rFkk y ij fuHkZj djrk gS 

 (C) ( , )B x y , r < R ds fy, lHkh fcUnqvksa ij v'kwU; gS  

 (D) ( , )B x y  nksuksa ywiksa ds eè; lHkh fcUnqvksa ds fy, xy-ry ls yEcor :i ls ckgj dh vksj bafxr djrk gS 

mÙkj (A, B) 

gy ,d o`Ùkh; ywi ds dkj.k blds ry esa fdlh fcUnq ij pqEcdh; {ks= ry ds yEcor~ gksxkA leferh ds dkj.k ;g dsoy 

dsUnz ls nwjh ij fuHkZj djsxkA {ks=] ywi ds vUnj rFkk blds ckgj foijhr fn'kk esa gksxkA 

 {ks= r < R ds fy, v'kwU; gks ldrk gS] pw¡fd ;g nksuksa ywiksa ds dkj.k foijhr fn'kk esa gSA
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[kaM - 2 

 bl [kaM esa rhu (03) iz”u vuqPNsn gSaA 

 izR;sd iz”u vuqPNsn ls lacaf/kr nks (02) iz”u fn, x, gSaA 

 izR;sd iz”u dk mÙkj ,d la[;kRed eku gSA 

 izR;sd iz”u ds fy, mÙkj ls lacaf/kr lgh la[;kRed eku dks ekml vkSj vkWu-LØhu opqZvy U;wesfjd dhiSM ds iz;ksx 

ls fpfUgr LFkku ij ntZ djsaA 

 ;fn la[;kRed eku esa nks ls vf/kd n”keyo LFkku gSa] rks la[;kRed eku dks@dk n”keyo ds nks LFkkuksa rd 

laf{kIr@lfUudVu djsaA 

 izR;sd iz”u ds mÙkj dk ewY;kadu fuEufyf[kr ;kstuk ds vuqlkj gksxkA 

 iw.kZ vad : +2 ;fn fpfUgr LFkku ij flQZ lgh la[;kRed eku gh ntZ fd;k x;k gSA 

 “kwU; vad : 0 vU; lHkh ifjfLFkfr;ksa esaA 

iz'u la[;k 7 rFkk 8 ds fy, vuqPNsn 

vuqPNsn 

 

1 gm/cc ?kuRo ds ty ls Hkjh ,d ueZ IykfLVd cksry esa fp=kuqlkj dqN ok;q ¼vkn'kZ xSl½ Hkjh gqbZ dk¡p dh ij[kuyh 

gSA ij[kuyh dk nzO;eku 5 gm gS rFkk ;g 2.5 gm/cc ?kuRo ds ,d eksVs dk¡p ls cuh gSA izkjaHk esa cksry ok;qe.Myh; nkc 

p0 = 105 Pa ij bl izdkj lhy can gS fd blesa Hkjh gqbZ ok;q dk vk;ru V0 = 3.3 cc gSA tc cksry dks fu;r rki ij 

ckgj ls nck;k tkrk gS] rc vanj dk nkc c<+rk gS rFkk blesa Hkjh gqbZ ok;q dk vk;ru ?kVrk gSA ;g ik;k tkrk gS fd 

ij[kuyh blds vfHkfoU;kl esa ifjorZu fd, fcuk nkc p0 + p ij Mwcuk izkjaHk djrh gSA bl nkc ij] blesa Hkjh gqbZ ok;q 

dk vk;ru V0 – V gSA  

ekuk V = X cc rFkk p = Y × 103 Pa. 

 

7. X dk eku __________ gSA 

mÙkj (0.30) 

8. Y dk eku __________ gSA  

mÙkj (10.00) 

ç'u la[;k 7 rFkk 8 ds fy, gy  

 tc ¼ij[kuyh $ ok;q½ fudk; ij mRIykod cy] ij[kuyh ds Hkkj ds cjkcj gks tk,xk] rc ij[kuyh Mwcuk çkjEHk 

djsxhA ¼;gk¡ ge ij[kuyh ds Hkkj dh rqyuk esa ok;q ds Hkkj dks ux.; eku ldrs gSa½  

 vc] ekuk bl fLFkfr esa ok;q dk vk;ru = V
ok;q

 

 F
B
 = mg 
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 blfy,, w (V
ij[kuyh 

+ V
ok;q

) g = mg 

  ok; q
35

1 cm 5
2.5

 
  

 
V     

  2 + V
ok;q

 = 5 

  V
ok;q

 = 3 cm
3
 

 pw¡fd ok;q dk çkjfEHkd vk;ru = 3.3 cm3    

 blfy,, V = 0.3 cc 

 blfy,, X  = 0.30 

 pw¡fd ok;q dk rki fu;r gS 

 blfy,, PV = fu;r 

 P0 3.3 = Pf 3, Pf ok;q dk vafre nkc gS 

  Pf = 1.1 P0 = P0 + 0.1 P0 

 blfy,, P = 104 Pa 

 blfy,, Y = 10 

 blfy,, X = 0.30 

   Y = 10.00 

iz'u la[;k 9 rFkk 10 ds fy, vuqPNsn

vuqPNsn 

,d yksyd nzO;eku m = 0.1 kg ds ,d xksyd rFkk yEckbZ L = 1.0 m dh ,d nzO;ekughu vforkU; Mksjh ls feydj cuk 

gSA bls fdlh ?k"kZ.kghu {kSfrt Q'kZ ds Åij Å¡pkbZ H = 0.9 m ij ,d fLFkj fcanq ls yVdk;k tkrk gSA izkjaHk esa yksyd dk 

xksyd fuyacu fcanq ls ÅèokZ/kj :i ls uhps fojke esa Q'kZ ij fLFkr gSA fdlh {k.k ij xksyd dks {kSfrt vkosx P = 0.2 kg-

m/s iznku fd;k tkrk gSA xksyd ds dqN nwjh ds fy, fQlyus ds ckn] Mksjh rkfur gks tkrh gS rFkk xksyd Q'kZ ls Åij 

mB tkrk gSA xksyd ds Åij mBus ls Bhd igys fuyacu fcanq ds lkis{k yksyd ds dks.kh; laosx dk ifjek.k J kg-m2/s gSA 

xksyd ds Åij mBus ds Bhd ckn yksyd dh xfrt ÅtkZ K twy gSA 

9. J dk eku__________ gSA

mÙkj (0.18) 

10. K dk eku__________ gSA 

mÙkj (0.16) 

ç'u la[;k 9 rFkk 10 ds fy, gy 

 

 0

0.2
2 m/s

0.1
V    

9. L = P × H  

  = 0.2 × 0.9 

  = 0.18 kg m
2
/s 
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10. 1 0

0.9
cos 2

1
V V

 
     

 
 

      tyw
21

0.1 2 0.9 = 0.162 
2

   K 

iz'u la[;k 11 rFkk 12 ds fy, vuqPNsn 

vuqPNsn 

,d ifjiFk esa] /kkrq fQykesUV ySEi dks 200 V, 50 Hz lIykbZ ds fljksa esaCF /kkfjrk ds ,d la/kkfj= ds lkFk Js.kh esa 

la;ksftr fd;k tkrk gSA ySEi }kjk O;f;r 'kfDr 500 W gS tcfd blds fljksa esa oksYVrk iru 100 V gSA ekuk ifjiFk esa 

dksbZ izsjdh; yksM ugha gSA oksYVrk ds rms eku yhft,A /kkjk rFkk lIykbZ oksYVrk ds eè; dyk&dks.k (fMxzh esa) dk ifjek.k 

 gSA ekuk  3 5 . 

11. C dk eku ___ gSA 

mÙkj (100) 

12.  dk eku ___ gSA 

mÙkj (60) 

ç'u la[;k 11 rFkk 12 ds fy, gy 

   

   
2 2100

  500
V

P
R R

 

  R = 20 

 vc çfrjks/k ds fljksa ij 

  500 = I × 100 

  I
rms

 = 5 A 

  Vrms = 200 V, Vrms/okLrfod
 = 100 V 

       
100 1

cos   60º
200 2

 

    


1
tan CX

R RC
 

  


1
3

100 (20)C
 

     
 

41
10  F 100 F

20 3 100
C 

C F

200 V
50 Hz

S


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[kaM - 3 

 bl [kaM esa nks (02) vuqPNsn gSaA izR;sd vuqPNsn ds vk/kkj ij nks (02) iz”u fn, x, gSa 

 izR;sd iz”u ds fy, pkj fodYi (A), (B), (C) o (D) fn, x, gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi gh lgh mÙkj 

gSA 

 izR;sd iz”u ds fy, lgh mÙkj ls lacaf/kr fodYi dks pqfu,A 

 izR;sd iz”u ds mÙkj dk ewY;kadu fuEufyf[kr ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad : +3 ;fn flQZ lgh fodYi gh pquk x;k gSA 

 “kwU; vad : 0 ;fn dksbZ Hkh fodYi ugha pquk x;k gS ¼vFkkZr~ iz”u vuqÙkfjr gS½ 

 _.k vad : –1 vU; lHkh ifjfLFkfr;ksa esaA 

vuqPNsn 

,d fo'ks"k /kkrq S fdlh çfrjks/k ds fcuk fo|qr dk pkyu djrh gSA S ls fuÆer ,d cUn rkj ywi çfrdkjh ¶yDl mRiUu 

djus ds fy, mi;qDr /kkjk mRiUu dj Lo;a ls ¶yDl esa dksbZ ifjorZu ugha gksus nsrk gSA ywi esa çsfjr /kkjk dk blds 'kwU; 

çfrjks/k ds dkj.k {k; ugha gks ldrk gSA bl /kkjk ds dkj.k pqEcdh; vk?kw.kZ esa o`f) gksrh gS] ftlds ifj.kkeLo:i pqEcdh; 

{ks= ;k ¶yDl dk lzksr çfrdÆ"kr gksrk gSA a f=T;k ds bl çdkj ds ,d ywi ij fopkj dhft, bldk dsUnz ewy fcUnq ij 

gSA uhps fp= esa n'kkZ, vuqlkj m vk?kw.kZ ds ,d pqEcdh; f}/kqzo dks bl ywi ds v{k ds vuqfn'k vuUr ls ywi ds dsUnz ls 

r nwjh (>> a) ij ,d fcUnq rd yk;k tkrk gS rFkk bldk mÙkj /kqzo lnSo ywi dh vksj gSA  

,d f}/kqzo m dk blds v{k ij r nwjh ij ,d fcUnq ij pqEcdh; {ks= dk ifjek.k 0

32





m

r
 gS] tgk¡ 0 eqDr f=foe dh ikjxE;rk 

gSA  m1 o m2 vk?kw.kZ ds nks pqEcdh; f}/kqzo mÒ;fu"B v{k ij r nwjh }kjk i`FkDÑr gSa] buds e/; cy dk ifjek.k 1 2

4

km m

r
 gS] 

buds mÙkj /kqzo ,d nwljs dh vksj gSa] tgk¡ k mi;qDr foekvksa dk ,d fu;rkad gSA bl cy dh fn'kk nksuksa /kqzoksa dks tksM+us 

okyh js[kk ds vuqfn'k gSA 

 

13. tc f}/kqzo m dks ywi ds dsUnz ls r nwjh ij j[kk tkrk gS ¼fp= esa n'kkZ, vuqlkj½] rc ywi esa çsfjr /kkjk fdlds 

lekuqikrh gksxh\ 

 (A) m/r3 (B) m2/r2 

 (C) m/r2 (D) m2/r 

mÙkj (A) 

gy f}/kqzo ds dkj.k oy; ls xqtjus okyk pqEcdh; ¶yDl = 


 


20

32

m
a

r
 

 ywi ls xqtjus okys usV pqEcdh; ¶yDl ds 'kwU; gksus ds fy, 

 f}/kqzo ds dkj.k pqEcdh; ¶yDl = çsfjr /kkjk ds dkj.k pqEcdh; ¶yDl 

  


    


2 20

32

m k
a I a

ar
, tgk¡ k lekuqikrh fu;rkad gS 

  
3

m
I

r


r

m
a
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14. nh xbZ çfØ;k }kjk f}/kqzo dks vuUr ls ywi ds dsUnz ls nwjh r rd ykus esa fd;k x;k dk;Z fdlds lekuqikrh gS\ 

 (A) m/r5 (B) m2/r5 

 (C) m2/r6 (D) m2/r7  

mÙkj (C) 

gy   
    

 

21 2

4 4

km m m
F k I a

r r
 

 
2

7

m
F C

r
 tgk¡ C, ç'u 13 ls I ds eku ds çfrLFkkiu }kjk çkIr ,d fu;rkad gSA 

 

 


   

2
2

7 6

r r
dr C m

W F dr Cm
r r

 tgk¡ C ,d fu;rkad gSA 

 
2

6
| |

m
W

r


vuqPNsn 

,d rkih; :i ls dqpkyd csyu esa uhps fp= esa n'kkZ, vuqlkj e/; esa rkih; :i ls dqpkyd rFkk ?k"kZ.kghu xfreku 

foÒktd gSA foHkktd ds çR;sd Hkkx ij ,d eksy vkn'kZ xSl gS] ftldh fu;r vk;ru ij fof'k"V Å"ek C
V
 = 2R gSA ;gk¡ 

R xSl fu;rkad gSA çkjEHk esa çR;sd Òkx dk vk;ru V
0
 rFkk rki T

0 
gSA ck,sa Òkx esa ,d fo|qr ghVj gS] tks xSl dks ck,as 

Òkx ij Q Å"ek LFkkukUrfjr djus ds fy, vR;Ur fuEu 'kfDr ij pkyw gksrk gSA ftlds ifj.kkeLo:i foHkktd /khjs&/khjs 

nk;ha vksj xfr djrk gS] ftlls nk,a Hkkx dk vk;ru V
0
/2 rd ?kVrk tkrk gSA ifj.kkeLo:i ck,as o nk,sa Òkx ij xSl ds 

rki Øe'k% T
L 
o T

R 
gks tkrs gSaA csyu] ghVj rFkk foÒktd ds rkiksa esa ifjorZuksa dks ux.; ekfu,A 

 

15. 
0

RT

T
 dk eku gS 

 (A) 2  (B) 3  

 (C) 2 (D) 3 

mÙkj (A) 

gy PV

 = C 

  TV

 
– 1

 = C 

  

1
1 0

0 0
2

R

V
T V T



  
  

 
 

 
1

V

R
C 

 
 

  2
1

R
R 

 
 

  
1

1
2

    

  
3

2
   

  1

0

2 2RT

T

   
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16. 
0

Q

RT
 dk eku gS 

 (A) 4(2 2 1)  (B) 4(2 2 1)  

 (C) (5 2 1)  (D) (5 2 1)  

mÙkj (B) 

gy Q = U
1
 + U

2
 

 U
1
 = C

V
T

1
 = 2R(T

L
 – T

0
) 

 U
2
 = C

V
T

2
 = 2R(T

R
 – T

0
)

 03 2LT T , 02RT T  

 0 02 3 2 1 2 ( 2 1)Q R T R T    
 

 

 04 [2 2 1]Q RT   

  
0

4[2 2 1]
Q

RT
  

[kaM - 4 

 bl [kaM esa rhu (03) iz”u gSaA 

 izR;sd iz”u dk mÙkj ,d v-_.kkRed iw.kkZad gSA 

 izR;sd iz”u ds fy, mÙkj ls lacaf/kr lgh iw.kkZad dks ekml vkSj vkWu-LØhu opqZvy U;qesfjd dhiSM ds iz;ksx ls fpfUgr 

LFkku ij mÙkj ntZ dhft,A 

 izR;sd iz”u ds mÙkj dk ewY;kadu fuEufyf[kr ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad : +4 ;fn dsoy lgh iw.kkZad eku gh ntZ fd;k x;k gSA 

 “kwU; vad : 0 vU; lHkh ifjfLFkfr;ksa esa 

17. fo- ok- c- E ds ,d lsy ds vkarfjd izfrjks/k r
1
 ds ekiu ds fy,] ,d ifjiFk esa fp=kuqlkj rkj izfrjks/k R

0
 = 50  ds 

,d ehVj lsrq] ,d izfrjks/k R
0
/2, fo- ok- o- E/2 ds vU; lsy (vkarfjd izfrjks/k r) rFkk ,d xsYosuksehVj G dk mi;ksx 

fd;k tkrk gSA ;fn 'kwU; fo{ksi fcanq l = 72 cm ij ik;k tkrk gS] rc r
1 
dk eku = ___  

  

mÙkj (3) 
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gy /kkjk eq[; ifjiFk esa çokfgr gksxh 

 
0

1

3

2

E
I

R
r





 

 0 10.72 0
2

E
E IR Ir       

  0 1
1 0

2
0.72

2 2 3

E E
R r

r R
  


 

  1 0 0 12 3 4 0.72r R R r    

 0.12R
0
 = 2r

1 

 r
1
 = 3

18. nzO;eku 3M
S
 rFkk 6M

S
 ds nks rkjksa ds eè; nwjh 9R gSA ;gk¡ R, i`Foh rFkk lw;Z ds dsUæksa ds eè; ekè; nwjh gS rFkk M

S
, 

lw;Z dk nzO;eku gSA nksuksa rkjsa o`Ùkh; d{kkvksa esa vius mHk;fu"B nzO;eku dsUæ ds pkjksa vksj vkorZdky nT ls ifjØe.k 

djrs gSa tgk¡ T lw;Z ds pkjksa vksj i`Foh ds ifjØe.k dk vkorZdky gSA  

 n dk eku ___ gSA 

mÙkj (9) 

gy  

 fudk; dk nzO;eku dsUnz gYds nzO;eku ls 6R ij fLFkr gSA 

 
2

2

2

(18 )
3 6

81

S
S

G M
M R

R
   
 

 

 2

281

SGM
R

R
   

 
381

S

R
T

GM
   

 9T T   

 n = 09

19. fdlh izdk'k mRltZu iz;ksx esa] /kkrqvksa P, Q rFkk R ls QksVks bysDVªkWuksa dh vf/kdre xfrt ÅtkZ;sa Øe'k% E
P
, E

Q
 rFkk 

E
R
 gSa rFkk ;s E

P
 = 2E

Q
 = 2E

R
 }kjk lacaf/kr gSaA bl iz;ksx esa] ,dyo.khZ; izdk'k ds leku L=ksr dk mi;ksx /kkrqvksa P 

rFkk Q ds fy, fd;k tkrk gS tcfd ,dyo.khZ; izdk'k ds fHkUu&fHkUu L=ksrksa dk mi;ksx /kkrq R ds fy, fd;k tkrk 

gSA /kkrqvksa P, Q rFkk R ds fy, dk;ZQyu Øe'k% 4.0 eV, 4.5 eV rFkk 5.5 eV gaSA /kkrq R ds fy, iz;qDr vkifrr QksVkWu 

dh ÅtkZ (eV esa) ___ gSA 

mÙkj (6) 

gy 
1

P P

hc
E  


 

 
1

Q Q

hc
E  


 

 E
P
 = 2E

Q
 

 E
P
 – E

Q
 = 0.5 

  E
P
 = 1.0 eV, E

Q
 = 0.5 eV 

  E
R
 = 0.5 eV 

  R ij vkifrr QksVkWu dh ÅtkZ = 
R
 + E

R
 = 6 eV
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CHEMISTRY
[kaM - 1 

 bl [kaM esa N% (06) iz”u gSaA 

 izR;sd iz”u ds fy,] pkj fodYi (A), (B), (C) o (D) fn, x, gSaA bu pkj fodYiksa esa ls ,d ;k ,d ls vf/kd fodYi 

lgh mÙkj gS¼gSa½A 

 izR;sd iz”u ds fy, fn, gq, fodYiksa esa ls lgh mÙkj ¼mÙkjksa½ ls lacaf/kr fodYi ¼fodYiksa½ dks pqfu,A 

 izR;sd iz”u ds mÙkj dk ewY;kadu fuEufyf[kr ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad : +4 ;fn dsoy ¼lHkh½ lgh fodYi ¼fodYiksa½ dks pquk x;k gS( 

 vkaf”kd vad : +3 ;fn pkjksa fodYi lgh gSa ijarq dsoy rhu fodYiksa dks pquk x;k gS( 

 vkaf”kd vad : +2 ;fn rhu ;k rhu ls vf/kd fodYi lgh gSa ijarq dsoy nks fodYiksa dks pquk x;k gS vkSj 

nksuksa pqus gq, fodYi lgh fodYi gSa( 

 vkaf”kd vad : +1 ;fn nks ;k nks ls vf/kd fodYi lgh gSa ijarq dsoy ,d fodYi dks pquk x;k gS vkSj ;g 

,d lgh fodYi gS( 

 “kwU; vad : 0 ;fn iz”u vuqÙkfjr gS( 

 _.k vad : –2 vU; lHkh ifjfLFkfr;ksa esaA 

 mnkgj.k ds fy,] ,d iz”u esa ;fn (A), (B) rFkk (D) lgh mÙkjksa ls lacaf/kr dsoy rhu fodYi gSa] rks 

 dsoy (A), (B) rFkk (D) ds pqus tkus ij +4 vad izkIr gksasxs( 

 dsoy (A) rFkk (B) ds pqus tkus ij +2 vad izkIr gksaxs( 

 dsoy (A) rFkk (D) ds pqus tkus ij +2 vad izkIr gksaxs( 

 dsoy (B) rFkk (D) ds pqus tkus ij +2 vad izkIr gksaxs( 

 dsoy (A) ds pqus tkus ij +1 vad izkIr gksxk( 

 dsoy (B) ds pqus tkus ij +1 vad izkIr gksxk( 

 dsoy (D) ds pqus tkus ij +1 vad izkIr gksxk( 

 fdlh Hkh fodYi ¼fodYiksa½ dk p;u u fd, tkus ij (vFkkZr~ vuqÙkfjr iz”u) 0 vad izkIr gksxk rFkk 

 fdlh Hkh vU; fodYikas ds pqus tkus ij –2 vad izkIr gksaxsA 

1. dkSuls vfHkfØ;k vuqØe@vuqØeksa ds ifj.kkeLo:i eq[; mRikn ds :i esa o-tkbyhu izkIr gksrk gS@gSa\ 

 (A)

 

 (B)

  

 

(C)

  

(D) 

 

mÙkj (A, B) 
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gy (A) 

 

 (B) 

 

 

(C)

  

 

(D)

  

2. fuEufyf[kr vfHkfØ;k vuqØe ds fy, lgh fodYi gS@gSa 
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 (A) Q = KNO2, W = LiAlH4  

 (B) R = csUthuSehu, V = KCN 

 (C) Q = AgNO2, R = QsfuyesFksuSehu  

 (D) W = LiAlH4, V = AgCN 

mÙkj (C, D) 

gy  

  

  lgh fodYi gSa 

  Q = AgNO2, R = QsfuyesFksuSehu 

  W = LiAlH4, V = AgCN 

3. fuEufyf[kr vfHkfØ;k ds fy, 

  

 vfHkfØ;k dk osx 
d[P]

k[X]
dt

   gSA nks eksy X rFkk ,d eksy Y dks feykdj 1.0 L foy;u cuk;k tkrk gSA  50 s ij 

vfHkfØ;k feJ.k esa  0.5 eksy Y 'ks"k jgrk gSA vfHkfØ;k ds lUnHkZ esa lgh dFku gS@gSa   

 (ln 2 = 0.693 dk mi;ksx dhft,) 

 (A) vfHkfØ;k dk osx fu;rkad k = 13.86 × 10–4 s–1 gS 

 (B) X dh v)Z vk;q 50 s gS 

 (C) 50 s ij, 
d[X]

dt
  = 13.86 × 10–3 mol L–1 s–1. 

 (D) 100 s ij, 
d[Y]

dt
  = 3.46 × 10–3 mol L–1 s–1. 

mÙkj (B, C, D) 
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gy  oxs
d[P]

k[X]
dt

   

 

2X Y P

2 mole 1 mole

1 mole 0.5 mole 0.5 mole

 

 

d[X]
–

dt
 = k1[X] = 2k[X]  2k = k1 

d[Y]
–

dt
 = k2[X] = k[X]  k2 = k 

1
2k ln2

50
  

–3 –11 0.693
k ln2 6.93 10  s

100 100
     

  1/2 x
1

ln2 ln2 100
t 50 sec

k 2 0.693


  


 

 50 lsd.M ij 

 
d[X] 0.693

– 2k[X] 2 1
dt 100

     = 13.86 × 10–3 mol L–1 s–1 

 100 lsd.M ij 

 2
d[Y] 0.693 1

– k [X] k[X]
dt 100 2

       (  2 v/kZ vk;q ds ckn X dh lkUnzrk = 
1

2
 M) 

   = 3.46 × 10–3 mol L–1 s–1 

4. uhps 298 K  ij dqN ekud bysDVªkWM foHko fn;s x;s gSa 

 Pb2+/Pb –0.13 V 

 Ni2+/Ni –0.24 V 

 Cd2+/Cd –0.40 V 

 Fe2+/Fe –0.44 V 

 0.001 M X2+ rFkk 0.1 M Y2+ ;qDr foy;u esa /kkrq dh NM+ X rFkk Y dks izfo"V djk;k tkrk gS (298 K ij) rFkk bls 

pkyd rkj }kjk la;ksftr fd;k tkrk gSA blds ifj.kkeLo:i X dk fo?kVu gksrk gSA X rFkk Y ds lgh la;kstu 

Øe'k% gS@gSa  

  (fn;k gS % xSl fu;rkad, R = 8.314 J K–1 mol–1, QSjkMs fu;rkad, F = 96500 C mol–1) 

 (A) Cd rFkk Ni (B) Cd rFkk Fe 

 (C) Ni rFkk Pb (D) Ni rFkk Fe 

mÙkj (A, B,C ) 
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gy X + Y2+  X2+ + Y 

 
–3

10 –1

0.06 10
E E – log

2 10

 
   

 
 

  E = E° + 0.06 

 (A) E° = –(– .4) + (– .24) = .16 > 0 

 (B) E° = –(– .4) + (– .44) = –.04 < 0 rFkk Elsy = –0.04 + 0.06 = +0.02 > 0 

 (C) E° = –(– .24) + (– .13) = .11 > 0 

 (D) E° = –(– .24) + (– .44) = –.2 < 0 

  Elsy = –0.2 + 0.06 = –0.14 < 0 

  ;fn Elsy > 0 gks] rks lsy dk fuekZ.k laHko gS 

5. fdl ;qXe esa nksuksa ladqy prq"Qydh; T;kfefr n'kkZrs gS@gSa\  

 (uksV: py = fifjMhu]  

 fn;k gS % Fe, Co, Ni rFkk Cu ds ijek.kq Øekad Øe'k% 26, 27, 28 rFkk 29 gSa) 

 (A) [FeCl4]– rFkk [Fe(CO)4]2– 

 (B) [Co(CO)4]– rFkk [CoCl4]2– 

 (C) [Ni(CO)4] rFkk [Ni(CN)4]2– 

 (D) [Cu(py)4]+ rFkk [Cu(CN)4]3– 

mÙkj (A, B, D) 

gy [FeCl4]–  Fe3+, 3d5 (nqcZy {ks= yhxs.M) = sp3 

 [Fe(CO)4]–2  Fe2–, 3d10  sp3

 [Co(CO)4]–  Co–, 3d10  sp3

 [CoCl4]2–  Co2+, 3d7 (nqcZy {ks= yhxs.M)  sp3

 [Ni(CO)4]  Ni, 3d10  sp3

 [Ni(CN)4]2–  Ni2+, 3d8 (izcy {ks= yhxs.M)  dsp2

 [Cu(py)4]+  Cu+, 3d10  sp3

 [Cu(CN)4]3–  Cu+, 3d10  sp3

 3d10 bysDVªkWuh; foU;kl esa dsoy sp3 ladj.k rFkk prq"Qydh; T;kfefr gSA

6. QkWLQksjl ds vkWDlksvEyksa ls lEcfU/kr lgh dFku gS@gSa 

 (A) xeZ djus ij] H3PO3 vlekuqikru vfHkfØ;k nsrk gS rFkk blesa H3PO4 o PH3 izkIr gksrk gSA 

 (B) H3PO3 vipk;d dh rjg dk;Z dj ldrk gS tcfd H3PO4 vipk;d dh rjg dk;Z ugha dj ldrk 

 (C) H3PO3 ,dd{kkjdh; vEy gS 

 (D) H3PO3 esa P-H ca/k dk H-ijek.kq ty esa vk;uuh; ugha gS   

mÙkj (A, B, D) 
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gy 3 3 3 3 44H PO PH 3H PO


   

 H3PO4 esa QkWLQksjl mPpre vkWDlhdj.k voLFkk vFkkZr +5 esa gSA vr% H3PO4 vipk;d ds :i esa dk;Z ugha dj 

ldrkA  

 H3PO3 dh lajpuk,

 

 ;g f}{kkjdh; vEy gSA 

 P–H ca/k esa mifLFkr H-ijek.kq vk;uuh; ugha gSA  

 ;s P-H ca/k vk;fur gksdj H+ ugha nsrs rFkk {kkjdrk esa budh dksbZ Hkwfedk ugha gSA dsoy P-OH :i esa vkWDlhtu ds 

lkFk tqM+s H ijek.kq vk;uuh; gksrs gSa rFkk buds dkj.k {kkjdrk gksrh gSA vr% H3PO3 rFkk H3PO4 Øe'k% f}{kkjdh; 

rFkk f={kkjdh; gSa D;ksafd H3PO3 dh lajpuk esa nks P–OH ca/k rFkk H3PO4 esa rhu P–OH gksrs gSaA

[kaM - 2 

 bl [kaM esa rhu (03) iz”u vuqPNsn gSaA 

 izR;sd iz”u vuqPNsn ls lacaf/kr nks (02) iz”u fn, x, gSaA 

 izR;sd iz”u dk mÙkj ,d la[;kRed eku gSA 

 izR;sd iz”u ds fy, mÙkj ls lacaf/kr lgh la[;kRed eku dks ekml vkSj vkWu-LØhu opqZvy U;wesfjd dhiSM ds iz;ksx 

ls fpfUgr LFkku ij ntZ djsaA 

 ;fn la[;kRed eku esa nks ls vf/kd n”keyo LFkku gSa] rks la[;kRed eku dks@dk n”keyo ds nks LFkkuksa rd 

laf{kIr@lfUudVu djsaA 

 izR;sd iz”u ds mÙkj dk ewY;kadu fuEufyf[kr ;kstuk ds vuqlkj gksxkA 

 iw.kZ vad : +2 ;fn fpfUgr LFkku ij flQZ lgh la[;kRed eku gh ntZ fd;k x;k gSA 

 “kwU; vad : 0 vU; lHkh ifjfLFkfr;ksa esaA 

iz'u la[;k 7 rFkk 8 ds fy, vuqPNsn 

 iz'u vuqPNsn  

 298   K ij] ,d nqcZy ,dd{kkjdh; vEy dh lhekUr eksyj pkydrk 4 × 102 S cm2 mol–1 gSA 298 K ij vEy ds 

tyh; foy;u ds fo;kstu dh ek=k  rFkk eksyj pkydrk y × 102 S cm2 mol–1 gSA 298 K ij ty }kjk 20 xquk ruq 

djus ij foy;u dh eksyj pkydrk 3y × 102 S cm2 mol–1 gks tkrh gSA 

7.  dk eku  _______ gSA 

mÙkj (0.215) 

8. y dk eku _______ gSA   

mÙkj (0.86) 
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gy iz'u la[;k 7 rFkk 8 ds gy 

 vuUr ruqrk ij HX dh eksyj pkydrk  

 m
  = 4 × 102 S cm2 mol–1 

 lkUnzrk c1 ij HX dh eksyj pkydrk = y × 102 S cm2 mol–1 

 
1c 2

m
1 2

m

y 10 y

44 10

 
   

 
 

 HX ds foy;u dks 20 xquk ruq djus ij 

 
2c 2

m
2 2

m

3y 10 3y

44 10

 
   

 
 1

2

c
c

20

 
 

 
 

 1

2

1

3





  2 = 31   

  

–

1 1 1 1 1 1

HX H X

c (1– ) c c

 

  
 

 
2 2 2

1 1 2 2 1 1
a

1 2 1

c c c (3 )
K

1– 1– 20(1– 3 )

  
  

  
 

 
1 1

1 9

1– 20(1– 3 )


 
 

 20 – 601 = 9 – 91  1
11

0.215
51

     

 y = 41 = 0.86 

iz'u la[;k 9 rFkk 10 ds fy, vuqPNsn 

 iz'u vuqPNsn  

 x g Sn o HCl dh ek=kRed :i ls vfHkfØ;k ij ,d yo.k izkIr gksrk gSA HCl dh vko';d ek=k dh mifLFkfr esa 

yo.k dh lEiw.kZ ek=k y g ukbVªkscsUthu ds lkFk vfHkfØ;k djds 1.29 g dkcZfud yo.k (ek=kRed :i ls) nsrk gSA 

 (H, C, N, O, Cl rFkk Sn  ds eksyj nzO;eku Øe'k% (g mol–1 esa) 1, 12, 14, 16, 35 rFkk 119 gSa) 

9. x dk eku _______ gSA 

mÙkj (3.57) 

10. y dk eku _______ gSA 

mÙkj (1.23) 
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gy iz'u la[;k 9 rFkk 10 ds gy 

 Sn + HCl  SnCl2

 

  veksfu;e yo.k ds eksy = 
1.29

129
 = 0.01 

  ukbVªkscsUthu ds eksy = 0.01

  y = 0.01 × ukbVªkscsUthu dk eksyj nzO;eku

  = 0.01 × 123

  y = 1.23

 vkSj 

 ukbVªkscsUthu ds rqY;kad dh la[;k = SnCl2 ds rqY;kad dh la[;k


2SnCl6 (0.01) 2 n    


2SnCln 0.03 

  nSn = 0.03

  wSn = 0.03 × 119

  x = 3.57

iz'u la[;k 11 rFkk 12 ds fy, vuqPNsn 

 iz'u vuqPNsn  

 vk;ju ;qDr ,d uewus (5.6 g) dks B.Ms ruq HCl esa iw.kZr% ?kksydj 250 mL foy;u rS;kj fd;k x;kA bl foy;u ds 

25.0 mL ds vuqekiu esa vfUre fcUnq izkIr djus ds fy, 12.5 mL, 0.03 M KMnO4 foy;u dh vko';drk gSA  

250 mL foy;u esa mifLFkr Fe2+ ds eksyksa dh la[;k x × 10–2 (ekuk FeCl2 dk iw.kZ fo;kstu gksrk gS) gSA uewus esa 

mifLFkr vk;ju dh ek=k Hkkj dh n`f"V ls y% gSA  

 (ekuk: KMnO4 foy;u esa dsoy Fe2+ ds lkFk fØ;k djrk gS  

 mi;ksx djsa : vk;ju dk eksyj nzO;eku 56 g mol–1)  

11. x dk eku _______ gSA 

mÙkj (1.875) 

12. y dk eku _______ gSA 

mÙkj (18.75) 
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gy iz'u la[;k 11 rFkk 12 ds gy

 8H+ + 5Fe2+ + MnO4
–  5Fe3+ + Mn2+ + 4H2O

 25 ml ds fy,,

 Fe2+ ds meq = MnO4
– ds meq

   = 12.5 × 0.03 × 5

 250 ml ds fy,,

 Fe2+ ds feyheksy 
12.5 0.03 5 250

25

  
 

 Fe2+ ds eksy 
18.75

 mol
1000

 

   = 18.75 × 10–3 mol

   = 1.875 × 10–2 mol

 x = 1.875

 Fe2+ dk Hkkj = 1.875 × 10–2 × 56 = 1.05 g 

 Fe2+ dh % 'kq)rk 
1.05

100
5.6

  = 18.75% 

 y = 18.75% 

[kaM - 3 

 bl [kaM esa nks (02) vuqPNsn gSaA izR;sd vuqPNsn ds vk/kkj ij nks (02) iz”u fn, x, gSa 

 izR;sd iz”u ds fy, pkj fodYi (A), (B), (C) o (D) fn, x, gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi gh lgh mÙkj 

gSA 

 izR;sd iz”u ds fy, lgh mÙkj ls lacaf/kr fodYi dks pqfu,A 

 izR;sd iz”u ds mÙkj dk ewY;kadu fuEufyf[kr ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad : +3 ;fn flQZ lgh fodYi gh pquk x;k gSA 

 “kwU; vad : 0 ;fn dksbZ Hkh fodYi ugha pquk x;k gS ¼vFkkZr~ iz”u vuqÙkfjr gS½ 

 _.k vad : –1 vU; lHkh ifjfLFkfr;ksa esaA 

vuqPNsn 

 ,d ca/k dks rksM+us ds fy, vko';d ÅtkZ dh ek=k mlh ca/k ds cuus esa eqDr ÅtkZ dh ek=k ds leku gksrh gSA 

xSlh; voLFkk esa] ,d ca/k ds leka'k fonyu ds fy, vko';d ÅtkZ ca/k fo;kstu ÅtkZ (BDE) ;k ca/k lkeF;Z dgykrh 

gSA BDE ca/k ds s-y{k.k rFkk izkIr ewyd ds LFkkf;Ro }kjk izHkkfor gksrh gSA NksVs ca/k izk:fid :i ls izcy ca/k gksrs 

gSaA dqN ca/kksa dh BDE uhps nh x;h gSA 
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13. dkWye J esa fn, x, C-H ca/kksa (xgjs n'kkZ, x,) dk dkWye K esa budh BDE ds lkFk lgh feyku gS 

   dkWye J             dkWye K 

  v.kq  BDE (kcal mol–1) 

 (P) H-CH(CH3)2 (i) 132 

 (Q) H-CH2Ph (ii) 110 

 (R) H-CH=CH2 (iii) 95 

 (S) H-CCH (iv) 88 

 (A) P – iii, Q – iv, R – ii, S – i 

 (B) P – i, Q – ii, R – iii, S – iv 

 (C) P – iii, Q – ii, R – i, S – iv 

 (D) P – ii, Q – i, R – iv, S – iii 

mÙkj (A) 

gy 

  

 H – CH = CH2  CH = CH2 

 H – C  CH  C  CH 

 eqDr ewyd ds LFkkf;Ro dk Øe 

 Q > P > R > S 

 eqDr ewyd dk LFkkf;Ro 
ca/k ÅtkZ

1
 

  ca/k ÅtkZ dk Øe : 

  S > R > P > Q 

14. fuEufyf[kr vfHkfØ;k ds fy, 

 
izdk'k

4 2 3CH (g) Cl (g) CH Cl(g) HCl(g)    

 lgh dFku gS 

 (A) izkjEHku in Å"ek{ksih gS rFkk H° = –58 kcal mol–1 gS 

 (B) CH3 fuekZ.k okyk lapj.k in Å"ek{ksih gS rFkk H° = –2 kcal mol–1 gS 

 (C) CH3Cl fuekZ.k okyk lapj.k in Å"ek'kks"kh gS rFkk H° = +27 kcal mol–1 gS 

 (D) vfHkfØ;k Å"ek{ksih gS rFkk H° = –25 kcal mol–1 gS 

mÙkj (D) 
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gy (1) Cl2  2Cl (izkjEHku in) H = 58 kcal/mol

  

 in (1)  Å"ek'kks"kh (ca/k dk VwVuk) 

 in (2)  H = 105 – 103  = 2 kcal/mol (Å"ek'kks"kh) 

 in (3)  H = 58 – 85 = –27 kcal/mol (Å"ek{ksih) 

 iw.kZ vfHkfØ;k ds fy, 

 
izdk'k

4 2 3CH (g) Cl (g) CH Cl(g) HCl(g)    

 H = 58 + 105 – 85 – 103 

       = –25 kcal/mol 

vuqPNsn  

 K3[Fe(CN)6] dh rkts cus FeSO4 foy;u ds lkFk vfHkfØ;k ij xgjs uhys jax dk vo{ksi curk gS tks VuZcqYl Cyw 

dgykrk gSA ok;q dh iw.kZ vuqifLFkfr esa K4[Fe(CN)6] dh FeSO4 foy;u ds lkFk vfHkfØ;k ij lQsn vo{ksi X izkIr 

gksrk gS tks ok;q esa uhyk gks tkrk gSA FeSO4 foy;u dks NaNO3 ds lkFk feykdj o ckn esa ij[kuyh dh nhokj ds 

lkFk&lkFk /khjs&/khjs lkanz H2SO4 feykus ij Hkwjh oy; curh gSA  

15. vo{ksi X gS 

 (A) Fe4[Fe(CN)6]3 (B) Fe[Fe(CN)6] 

 (C) K2Fe[Fe(CN)6] (D) KFe[Fe(CN)6] 

mÙkj (C) 

16. fuEufyf[kr esa ls Hkwjh oy; fdlds fuek.kZ ds dkj.k curh gS\  

 (A) [Fe(NO)2(SO4)2]2– (B) [Fe(NO)2(H2O)4]3+ 

 (C) [Fe(NO)4(SO4)2] (D) [Fe(NO)(H2O)5]2+ 

mÙkj (D) 

gy iz'u la[;k 15 rFkk 16 ds gy

 
VucZ qYl Cy w vo{kis

2
3 6 3 6 2Fe K [Fe(CN) ] Fe [Fe(CN) ]     

 
 

ok;q dh

vuiq fLFkr
lQsn vo{kis

2
4 6 2 6

(X)

Fe K [Fe(CN) ] K Fe[Fe(CN) ]     

 Fe2+ ok;q esa Fe3+ esa vkWDlhÑr gks tkrk gS 

  
ifz 'k;u uhyk

3 4–
6 4 6 3Fe [Fe(CN) ] Fe [Fe(CN) ]     
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 2NO3
– + 4H2SO4 + 6Fe2+  6Fe3+ + 2NO + 4SO4

2– + 4H2O 

 
Hkwjh oy; d s fy,

mÙkjnk;h ;kSfxd

2 2
2 6 2 5 2[Fe(H O) ] NO [Fe(H O) NO] H O     

  X = K2Fe[Fe(CN)6] 

 Hkwjh oy; [Fe(H2O)5NO]2+ ds dkj.k gksrh gSA 

[kaM - 4 

 bl [kaM esa rhu (03) iz”u gSaA 

 izR;sd iz”u dk mÙkj ,d v-_.kkRed iw.kkZad gSA 

 izR;sd iz”u ds fy, mÙkj ls lacaf/kr lgh iw.kkZad dks ekml vkSj vkWu-LØhu opqZvy U;qesfjd dhiSM ds iz;ksx ls fpfUgr 

LFkku ij mÙkj ntZ dhft,A 

 izR;sd iz”u ds mÙkj dk ewY;kadu fuEufyf[kr ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad : +4 ;fn dsoy lgh iw.kkZad eku gh ntZ fd;k x;k gSA 

 “kwU; vad : 0 vU; lHkh ifjfLFkfr;ksa esa 

17. 900 K ij ,d eksy vkn'kZ xSl nks mRØe.kh; izØeksa ls xqtjrh gS] uhps n'kkZ, vuqlkj izØe  I  ds ckn izØe II lEiUu 

gksrk gSA ;fn nksuksa izØeksa esa xSl }kjk fd;s x;s dk;Z leku gSa] rks 3

2

v
ln

v
 dk eku ____ gSA   

 

 (U: vkUrfjd ÅtkZ, S: ,UVªkWih, p: nkc, V: vk;ru, R: xSl fu;rkad) 

 (fn;k gS % fu;r vk;ru ij xSl dh eksyj Å"ek /kkfjrk, CV, m =
5

R
2

gS) 

mÙkj (10) 

gy izØe I :)ks"e mRØe.kh; gS 

 izØe II mRØe.kh; lerkih; izØe gS  

 izØe I - (:)ks"e mRØe.kh;) 

 
U

450 – 2250
R


  

 U = –1800R 

 WI = U = –1800R 
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 izØe II - (mRØe.kh; lerkih; izØe) 

 T1 = 900 K 

 mRØe.kh; :)ks"e izØe ds ckn T2 dh x.kuk 

 –1800R = nCv(T2 – T1) 

 2
5

–1800R 1 R(T – 900)
2

   

 T2 = 180 K 

 3
II 2 I

2

v
W –nRT ln W

v
   

  3

2

v
–1 R 180ln –1800R

v
    

 3

2

v
ln 10

v
  

18. ghfy;e (He) ijek.kq ij fopkj dhft, tks 330 nm rjaxnS/;Z dk QksVkWu vo'kksf"kr djrk gSA QksVkWu vo'kks"k.k ds 

ckn He ijek.kq ds osx esa ifjorZu (cm s–1 esa) _______ gSA  

  (ekuk % QksVkWu ds vo'kks"k.k ij laosx lajf{kr jgrk gS] Iykad fu;rkad = 6.6 × 10–34 J s,  

vkoksxknzks la[;k = 6 × 1023 mol–1, He dk eksyj nzO;eku = 4 g mol–1)  

mÙkj (30) 

gy QksVkWu dk laosx 
–27

–1

–7

h 6.6 10
 gm cm s

330 10


 
 



 1 eksy He-ijek.kqvksa dk laosx = mv 

  A
h

m v N  


 

 
23 –27

–7

6 10 6.6 10
4 v

330 10

  
  


 

 
2

–16 6.6 10
v 30 cm s

33 4

 
  


 

  He-ijek.kqvksa ds osx esa ifjorZu = 30 cm s–1 

19. ClO2 ds vkstksuhvi?kVu ij Dyksjhu dk vkWDlkbM izkIr gksrk gSA bl vkWDlkbM esa Dyksjhu dh vkSlr vkWDlhdj.k 

voLFkk _______ gSA 

mÙkj (6) 

gy ClO2 esa fo"ke bysDVªkWu gksrk gS rFkk ;g vuqpqEcdh; gksrk gSA ;g vkstksu ds lkFk fØ;k djds O2 o Cl2O6 nsrk gSA

 2ClO2 + 2O3  Cl2O6 + 2O2

 Cl2O6 esa Cl dh vkSlr vkWDlhdj.k voLFkk +6 gSA
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MATHEMATICS

[kaM - 1 

 bl [kaM esa N% (06) iz”u gSaA

  izR;sd iz”u ds fy,] pkj fodYi (A), (B), (C) o (D) fn, x, gSaA bu pkj fodYiksa esa ls ,d ;k ,d ls vf/kd fodYi 

lgh mÙkj gS¼gSa½A

  izR;sd iz”u ds fy, fn, gq, fodYiksa esa ls lgh mÙkj ¼mÙkjksa½ ls lacaf/kr fodYi ¼fodYiksa½ dks pqfu,A

  izR;sd iz”u ds mÙkj dk ewY;kadu fuEufyf[kr ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad  : +4  ;fn dsoy ¼lHkh½ lgh fodYi ¼fodYiksa½ dks pquk x;k gS( 

 vkaf”kd vad  : +3  ;fn pkjksa fodYi lgh gSa ijarq dsoy rhu fodYiksa dks pquk x;k gS( 

 vkaf”kd vad : +2 ;fn rhu ;k rhu ls vf/kd fodYi lgh gSa ijarq dsoy nks fodYiksa dks pquk x;k gS vkSj 

nksuksa pqus gq, fodYi lgh fodYi gSa( 

 vkaf”kd vad : +1 ;fn nks ;k nks ls vf/kd fodYi lgh gSa ijarq dsoy ,d fodYi dks pquk x;k gS vkSj 

;g ,d lgh fodYi gS( 

 “kwU; vad  : 0  ;fn iz”u vuqÙkfjr gS( 

 _.k vad  : – 2  vU; lHkh ifjfLFkfr;ksa esaA

 mnkgj.k ds fy,] ,d iz”u esa ;fn (A), (B) rFkk (D) lgh mÙkjksa ls lacaf/kr dsoy rhu fodYi gSa] rks 

 dsoy (A), (B) rFkk (D) ds pqus tkus ij +4 vad izkIr gksasxs( 

 dsoy (A) rFkk (B) ds pqus tkus ij +2 vad izkIr gksaxs( 

 dsoy (A) rFkk (D) ds pqus tkus ij +2 vad izkIr gksaxs( 

 dsoy (B) rFkk (D) ds pqus tkus ij +2 vad izkIr gksaxs( 

 dsoy (A) ds pqus tkus ij +1 vad izkIr gksxk( 

 dsoy (B) ds pqus tkus ij +1 vad izkIr gksxk( 

 dsoy (D) ds pqus tkus ij +1 vad izkIr gksxk( 

 fdlh Hkh fodYi ¼fodYiksa½ dk p;u u fd, tkus ij (vFkkZr~ vuqÙkfjr iz”u) 0 vad izkIr gksxk rFkk 

 fdlh Hkh vU; fodYikas ds pqus tkus ij –2 vad izkIr gksaxsA 

1. ekuk  1 ( , , ) : , , {1,2,...,10} ,S i j k i j k   

    2 ( , ) :1 2 10, , {1,2,...,10} ,S i j i j i j       

    3 ( , , , ) :1 , , , , {1,2,...,10} ,S i j k l i j k l i j k l       

 rFkk  4 {( , , , ) :S i j k l  i, j, k o l, {1,2,...,10}} esa fHkUu vo;o gSa 

 ;fn leqPp; S
r
 esa vo;oksa dh dqy la[;k n

r
, r = 1, 2,3,4 gS] rc fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa\  

 (A) n
1
 = 1000 (B) n

2
 = 44 

 (C) n
3
 = 220 (D) 4 420

12

n
  

mÙkj (A, B, D) 

gy S
1
 esa vo;oksa dh la[;k = 10 × 10 × 10 = 1000   

 S
2
 esa vo;oksa dh la[;k = 9 + 8 + 7 + 6 + 5 + 4 + 3 + 2 = 44 

 S
3
 eas vo;oksa dh la[;k= 10C

4 
= 210 

 S
4
 esa vo;oksa dh la[;k = 10P

4 
= 210 × 4! = 5040
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2. ,d f=Hkqt PQR ij fopkj dhft, ftlds dks.k P,Q o R dh lEeq[k Hkqtkvksa dh yEckbZ;k¡ Øe'k% p, q o r gSaA rc fuEu 

esa ls dkSulk@dkSuls dFku lgh gS@gSa\ 

 (A) 
2

cos 1
2

p
P

qr
   

 (B) cos cos cos
q r p r

R P Q
p q p q

    
    

    
 

 (C) 
sin sin

2
sin

q r Q R

p P


  

 (D) ;fn p < q rFkk p < r, rc cosQ >
p

r
 rFkk cos R >

p

q
 

mÙkj (A, B) 

gy  

  
2 2 2

cos
2

q r p
P

qr

 
  rFkk l - ek- xq - ek-

2 2
2 2.      (

2
)

q r
q r


   

  2 2 2q r qr   

 blfy,, 
22

cos
2

qr p
P

qr


  

  
2

cos
2

p
P

qr
    (A) 

 (B) 
( )cos ( )cos ( cos cos ) (cos cos )q r P p r Q q P p Q r P Q

p q p q

     


 
 

  
(1 cos cos ) ( cos ) ( cos ) ( ) ( )cosr P Q r q p R p q R r p q p q R

p q p q p q

        
  

  
 

  cos cos ( )
r q p

R R r p q
p q

 
    


 

 (C) 
sin sin 2 sin  · sin

sin sin

q r Q R Q R

p P P

 
   

 (D) ;fn p < q rFkk q < r  

  blfy,, p lcls NksVh Hkqtk gS] QyLo:i Q ;k R esa ls dksbZ ,d vf/kddks.k gksxk 

  vr% cosQ ;k cosR esa ls dksbZ ,d _.kkRed gksxk 

  QyLo:i  ocos   cos
p p

Q R
r q

   lnSo ekU; ugha gks ldrs gSaA
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3. ekuk : ,
2 2

f
  

  
 

 ,d lrr Qyu gS tcfd rFkk 3

0
(0) 1  ( ) 0f f t dt



   

 rc fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa\ 

 (A) 0,
3

 
 
 

 esa lehdj.k f(x) – 3 cos3x = 0 dk de ls de ,d gy gS 

 (B) 0,
3

 
 
 

 esa lehdj.k f(x) – 3 sin3x = 
6




  dk de ls de ,d gy gS 

  (C) 
2

0

0

( )

lim 1

1

x

x x

x f t dt

e
 




 

 (D) 0
20

sin ( )

lim 1

x

x

x f t dt

x
 


 

mÙkj (A, B, C) 

gy 3

0
(0) 1 , ( ) 0f f t dt



   

 (A) ,d Qyu 
0

( ) ( ) sin3
x

g x f t dt x   ij fopkj dhft, 

  g(x) lrr ,oa vodyuh; Qyu gS  

  vkSj  g(0) = 0 

  0
3

g
 

 
 

 

  jksy dh izes; }kjk 0,
3

 
 
 

 esa g(x) = 0 dk de ls de ,d gy gS 

  fdUgha x   0,
3

 
 
 

 ds fy, ( ) 3cos3 0f x x   

 (B) Qyu   

  
0

6
( ) ( ) cos3

x

h x f t dt x x  
  

  ij fopkj dhft, 

  h(x) lrr ,oa vodyuh; Qyu gS  

  rFkk  h(0) = 1 

   1
3

h
 

 
 

 

  jksys dh izes; }kjk] de ls de ,d  0,
3

x
 

  
 

 ds fy, h(x) = 0 gS   

  fdUgha  0,
3

x
 

  
 

  ds fy, 
6

( ) 3sin3 0f x x  

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 (C) :i
2

0

0

( )
0

lim     ,
0

1

x

x x

x f t dt

e

 
 
 


 

  L' gkWLihVy fu;e }kjk 

  :i
2

0

0

( ) ( )
0

lim ,
0

2

x

x x

xf x f t dt

xe


 
 
 


 

  
2 20 2

( ) ( ) ( ) 0 2 (0)
lim 1

0 24 2x x x

xf x f x f x f

x e e

   
   

 
 

 

   

 (D) #i
0
20

sin ( )
0

lim ,
0

 
 
 


x

x

x f t dt

x
 

  0

0

sin ( ) cos ( )

lim
2

x

x

x f x x f t dt

x

 




 

  
0

0

cos . ( ) sin . ( ) cos . ( ) sin . ( )

lim
2

x

x

x f x x f x x f x x f t dt



 
   

 



 

  

1 0 1 0

2

1

  




 

4. fdUgha okLrfod la[;kvkas  o  ds fy,] ekuk y


(x), x , vody lehdj.k , (1) 1xdy
y xe y

dx

     dk gy gSA 

 ekuk ,{ ( ) : , }S y x    , rc fuEu esa ls dkSulk@dkSuls Qyu leqPp; S ls lEcfU/kr gS@gSa\ 

 (A) 
2 1

( )
2 2

x xx
f x e e e  

   
 

 (B) 
2 1

( )
2 2

x xx
f x e e e  

    
 

 

 (C) 
21

( )
2 2 4

x
xe e

f x x e e
  

          

 (D) 
21

( )
2 2 4

x
xe e

f x x e e
  

          

 

mÙkj (A, C) 

gy xdy
y xe

dx

    

 lekdyu xq.kkad (I.F.) = dx xe e    

 vr% gy gS · ·x x xy e xe e dx     

 ( )x xye xe dx    

 ;fn 0     

 
( ) ( )

2( ) ( )

x x
x e e

ye x C
 

   
     
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2( ) ( )

x x
xxe e

y Ce
 

  
     

 

 
1

( )

x
xe

y x Ce


 
   

     
 ... (i) 

 lehdj.k (i) esa  = 1 j[kus ij 

 
1

2 2

x
xe

y x Ce
 

   
 

 

 y(1) = 1 

 
21

1
2 2 4

e C e
C e

e
       

 vr%,  
21

2 2 4

x
xe e

y x e e
  

          

 

 ;fn  +  = 0 rFkk  = 1 

 xdy
y xe

dx

   

 lekdyu xq.kkad = ex 

 
2

2

2

2

x

x

x x

ye xdx

x
ye C

x
y e Ce 



 

 



 

 y(1) = 1 

 
1 1

1
2 2

C
C e

e e
      

 
2 1

2 2

x xx
y e e e  
   

 
 

5. ekuk O ewyfcanq gS rFkk fdlh  > 0 ds fy, ˆ ˆ ˆ2 2OA i j k   , ˆ ˆ ˆ2 2OB i j k    rFkk 
1

( )
2

OC OB OA   A ;fn 

9

2
OB OC  , rc fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa\  

 (A) dk OC OA  ij iz{ksi 
3

2
  gS  

 (B) f=Hkqt OAB dk {ks=Qy 
9

2
 gS  

 (C) f=Hkqt ABC dk {ks=Qy 
9

2
 gS 

 (D) lekUrj prqHkqZt ftldh vklUUk Hkqtk,¡ rFkk  OA OC  gS] ds fod.kkZas ds eè; U;wu dks.k 
3


 gS   

mÙkj (A, B, C) 
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gy ˆ ˆ ˆ2 2OA i j k    

 ˆ ˆ ˆ2 2OB i j k    

 
1

( )
2

OC OB OA    

 
1

( ) ( )
2 2 2

OB OC OB OB OA OB OA OA OB
 

           

 vc,

ˆ ˆ ˆ

ˆ ˆ ˆ2 2 1 6 3 6

1 2 2

i j k

OA OB i j k    



 

 vr%, 
3 ˆ ˆ ˆ(2 2 )
2

OB OC i j k


     

   
9 9

2 2
OB OC


    

 vr%, 1        (  > 0)    

   

1
( )

2

1 ˆ ˆ ˆ( 4 )
2

OC OB OA

OC i j k

 

   

 

 (A) ij  OA OC dk iz{ksi =  = 

1
( 2 8 1)

 · 32

3 2

OC OA

OA

  

      

 (B) f=Hkqt OAB dk {ks=Qy = 
1 9

2 2
OA OB   

 (C) f=Hkqt ABC dk {ks=Qy gS = 

ˆ ˆ ˆ
1 1 1 9ˆ ˆ ˆ 1 4 1  6 3 6
2 2 2 2

5 1
4

2 2

i j k

AB AC i j k       

  

 

 (D) vklUUk Hkqtkvksa o  OA OC  okys lekUrj prqHkqZt ds fod.kksZa ds eè; U;wudks.k =   

   
(   )·( )

cos
 

OA OC OA OC

OA OC OA OC

 
 

 
 

   

3 3 5 1ˆ ˆ ˆ ˆ ˆ· 4
182 2 2 2

cos
3 90 3 2 90

2
2 4

i k i j k
   

     
   

  



 

   
3


   

6. ekuk E ijoy; y2 = 8x dks fu:fir djrk gSA ekuk P = (–2, 4) rFkk ekuk Q o Q, E ij nks fHkUUk fcanq bl izdkj gS 

fd js[kk,¡ PQ o PQ, E ij Li'kZ js[kk,¡ gSaA ekuk F, E dh ukfHk gSA rc fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa\ 

  (A) f=Hkqt PFQ ,d ledks.kh; f=Hkqt gS (B) f=Hkqt QPQ ,d ledks.kh; f=Hkqt gS 

 (C) P o F ds eè; nwjh 5 2  gS (D) F,Q o Q dks feykus okyh js[kk ij fLFkr gS

mÙkj (A, B, D) 
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gy E : y2 = 8x 

 P : (–2, 4) 

  

 fcanq P (–2, 4), ijoy; y2 = 8x dh fu;rk (x = –2) ij fLFkr gS 

 vr%, 
2

QPQ


   rFkk thok QQ ukHkh; thok gS vkSj js[kk[k.M PQ, ukfHk ij ledks.k varfjr djrk gSA   

  dh ioz .krk

1 2

2
1QQ

t t
  


  

 PF dh izo.krk = –1 

 PF = 4 2 

[kaM - 2 

 bl [kaM esa rhu (03) iz”u vuqPNsn gSaA 

 izR;sd iz”u vuqPNsn ls lacaf/kr nks (02) iz”u fn, x, gSaA 

 izR;sd iz”u dk mÙkj ,d la[;kRed eku gSA 

 izR;sd iz”u ds fy, mÙkj ls lacaf/kr lgh la[;kRed eku dks ekml vkSj vkWu-LØhu opqZvy U;wesfjd dhiSM ds iz;ksx 

ls fpfUgr LFkku ij ntZ djsaA 

 ;fn la[;kRed eku esa nks ls vf/kd n”keyo LFkku gSa] rks la[;kRed eku dks@dk n”keyo ds nks LFkkuksa rd 

laf{kIr@lfUudVu djsaA 

 izR;sd iz”u ds mÙkj dk ewY;kadu fuEufyf[kr ;kstuk ds vuqlkj gksxkA 

 iw.kZ vad : +2 ;fn fpfUgr LFkku ij flQZ lgh la[;kRed eku gh ntZ fd;k x;k gSA 

 “kwU; vad : 0 vU; lHkh ifjfLFkfr;ksa esaA 

iz'u la[;k 7 rFkk 8 ds fy, vuqPNsn    

 {ks=   rFkkR×RR x,y : x y – x   20 4  ij fopkj dhft,A ekuk F mu lHkh o`Ùkksa dk dqy gS tks R esa fLFkr 

gSa rFkk ftuds dsanz x-v{k ij gSaA ekuk C og o`Ùk gS ftldh F ds o`Ùkksa esa ls lcls cM+h f=T;k gSA ekuk (, ) ,d 

fcanq gS tgk¡ o`Ùk C] oØ y2 = 4 – x ls feyrk gSA  

   

7. o`Ùk C dh f=T;k _____ gSA 

mÙkj (1.50) 

8.  dk eku _____ gSA   

mÙkj (2.00) 
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gy iz'u la[;k 7 rFkk 8 ds gy 

 

 ekuk o`Ùk gS] 

 (x – a)2 + y2 = r2 

 bls ijoy;  

 y2 = 4 – x ds lkFk gy djus ij 

 (x – a)2 + 4 – x = r2 

  x2 – x(2a + 1) + (a2 + 4 – r2) = 0  ...(1) 

 D = 0 

  4r2 + 4a – 15 = 0 

 Li’Vr% a  r 

 vr% 4r2 + 4r – 15  0 

  max
3

2
r a   

 o`Ùk C dh f=T;k 
3

2
 gS 

 lehdj.k (1) ls x2 – 4x + 4 = 0 

  x = 2 = 

iz'u la[;k 9 rFkk 10 ds fy, vuqPNsn   

 ekuk    rFkkR : ,1f : , f R   20 0 ,      – ,

x
j

1

j

f x t j dt x



 
21

10

0  

 rFkk f2(x) = 98(x –1)50 – 600(x – 1)49 + 2450, x > 0 }kjk ifjHkkf"kr gS] tgk¡ fdlh /kukRed iw.kkZad n rFkk okLrfod 

la[;kvksa a1, a2,...an ds fy, 
n

i
i

a
 1

 gS] tks a
1
, a

2
,..a

n
 ds xq.kuQy dks fu:fir djrk gSA ekuk m

i
 o n

i
 varjky (0, 

) eas Qyu f
i
, i = 1, 2 ds Øe'k% LFkkuh; fufEu"B fcanqvksa rFkk LFkkuh; mfPPk"B fcanqvksa dh la[;k dks fu:fir djrs 

gSaA rc  

iz'u la[;k 9 rFkk 10 ds fy, gy 

 
21

1
1

( ) ( ) j

j

f x x j



    

  2 3 20 21
1( ) ( 1)( 2) ( 3) ,..., ( 20) ( 21)f x x x x x x        

 x = 1, 2, 3, ..., 21 ij 1( )f x dh fpUg i)fr dh tk¡p djus ij] ;gk¡   

 f1(x) dk x = 1, 5, 9, 13, 17, 21 ij LFkkuh; fufEu"B gS rFkk x = 3, 7, 11, 15, 19 ij LFkkuh; mfPPk"B gS 
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  m
1
 = 6, n

1
 = 5 

 f
2
(x) = 98(x – 1)50 – 600(x – 1)49 + 2450 

 49 48
2( ) 98 50( 1) 600 49 ( 1)f x x x         

 = 98 × 50 × (x – 1)48 (x – 7) 

 f2(x) dk x = 7 ij LFkkuh; fufEu"B gS rFkk dksbZ LFkkuh; mfPPk"B ugha gSA 

  m
2
 = 1, n

2
 = 0 

9. 2m1 + 3n1 + m1n1 dk eku _____ gSA 

mÙkj (57.00) 

gy 2m
1
 + 3n

1
 + m

1
n

1
 

 = 2 × 6 + 3 × 5 + 6 × 5 

 = 57  

10. 6m2 + 4n2 + 8m2n2 dk eku_____ gSA 

mÙkj (06.00) 

gy 6m
2
 + 4n

2
 + 8m

2
n

2 

 = 6 × 1 + 4 × 0 + 8 × 1 × 0 = 6 

iz'u la[;k 11 rFkk 12 ds fy, vuqPNsn   

 ekuk rFkk: , R, 1, 2, : , R
      

        
ig i f

3 3

8 8 8 8
 Qyu gS tks bl izdkj gSa fd lHkh ,x

  
   

3

8 8
 ds fy,  

g1(x) = 1, g2(x) = |4x – | rFkk f(x) = sin2x gSA     , 1, 2i iS f x g x dx i





  

3

8

8

 dks ifjHkkf"kr dhft, 

11. 116S


dk eku _____ gSA 

mÙkj (02.00) 

gy 

3

8
2

1

8

sin .1S x dx





   

   

3

8

8

1
1– cos2

2
x dx





   

 

3

8

8

1 sin2
–

2 2

x
x





 
  

 
 

 1
1

– 0
2 4 8

S
  

  
 

 

  116
2

S



 

12. 2
2

48S


 dk eku _____ gSA 

mÙkj (01.50) 
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gy sin . –S x x dx





 

3

8
2

2

8

4  

 

3

8
2

8

4sin –
4

x x dx






   

 ekuk –
4

x t dx dt

    

 

8
2

2

–
8

4sin
4

S t t dt





 
  

   

 

8

–
8

2 1– cos2 )
4

t t dt





 
  

   

  

8

–
8

2 2sin2t t dt





   

  

8 8

– –
8 8

2 2 sin 2t dt t t dt

 

 

    

 

8

0

4 0tdt



   

 
2

82
2 0

2
32

S t



   

 2
2

48 3

2

S
 


 

[kaM - 3 

 bl [kaM esa nks (02) vuqPNsn gSaA izR;sd vuqPNsn ds vk/kkj ij nks (02) iz”u fn, x, gSa 

 izR;sd iz”u ds fy, pkj fodYi (A), (B), (C) o (D) fn, x, gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi gh lgh mÙkj 

gSA 

 izR;sd iz”u ds fy, lgh mÙkj ls lacaf/kr fodYi dks pqfu,A 

 izR;sd iz”u ds mÙkj dk ewY;kadu fuEufyf[kr ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad  :  +3  ;fn flQZ lgh fodYi gh pquk x;k gSA 

 “kwU; vad  :  0 ;fn dksbZ Hkh fodYi ugha pquk x;k gS ¼vFkkZr~ iz”u vuqÙkfjr gS½ 

 _.k vad :     -1  vU; lHkh ifjfLFkfr;ksa esaA 
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vuqPNsn  

 ekuk M = {(x, y) R × R : x2 + y2  r2}, tgk¡ r > 0 gSA xq.kksÙkj Js.kh 
1

1

2
n n

a


 , n = 1, 2, 3, .... ij fopkj dhft,A 

ekuk S0 = 0 rFkk n  1 ds fy,, ekuk Sn bl Js.kh ds izFke n inksa ds ;ksxQy dks fu:fir djrk gSA n  1 ds fy, 

ekuk Cn ml o`Ùk dks fu:fir djrk gS ftldk dsanz (Sn–1, 0) gS rFkk f=T;k an gS rFkk Dn ml o`Ùk dks fu:fir 

djrk gS ftldk dsanz (Sn–1, Sn–1) rFkk f=T;k an gSA  

13. M ij fopkj dhft, tgk¡ 
1025

513
r   gSA ekuk k mu lHkh o`Ùkksa Cn dh la[;k gS tks M ds vanj fLFkr gSaA ekuk l bu k 

o`Ùkksa esa ls mu o`Ùkksa dh vf/kdre laHkkfor la[;k gS ftlesa dksbZ nks o`Ùk izfrPNsn ugha djrs gSaA rc    

 (A) k + 2l = 22 (B) 2k + l = 26 

 (C) 2k + 3l = 34 (D) 3k + 2l = 40 

mÙkj (D) 

gy  rFkk
1

1 1
2 1

2 2

 
   

 
n nn n

a S  

 o`Ùkksa Cn dk M esa var%fLFkr gksus ds fy, 

 
1

1025

513n n
S a


   

  
1025

513n
S   

  
1 1025 1

1 1
1026 10262n

     

  2n < 1026 

  n  10 

  var% fLFkr o`Ùkksa dh la[;k 10 = K gksxh 

 Li"Vr% ,dkUrj o`Ùk ,d&nwljs dks izfrPNsn ugha djrs gaS vFkkZr~ C1, C3, C5, C7, C9 ,d&nwljs dks izfrPNsn ugha djrs 

gSa blds lkFk gh C2, C4, C6, C8 o C10 Hkh ,d&nwljs dks izfrPNsn ugha djrs gSa vr% o`Ùkksa ds vf/kdre 5 leqPPk; 

,d&nwljs dks izfrPNsn ugha djrs gSaA 

  l = 5 

  3k + 2l = 40 

  fodYi D lgh gSA 

14. M ij fopkj dhft,] tgk¡ 
 199

198

2 1 2

2
r


 , rc mu lHkh o`Ùkksa Dn dh la[;k dkSulh gS tks M ds vanj fLFkr gSa\  

 (A) 198   (B) 199 

 (C) 200   (D) 201 

mÙkj (B) 

gy  
 199

198

2 1 2

2
r


  

 vc, 
199

1 198

2 1
2 2

2
n n

S a


 
   

 
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199

1 1 198

1 1 2 1
2· 2 1

2 2 2 

  
     

   n n
 

 
2 1 198

2 1 2
2 2 2 2

2 2 2n n 
     

  
2 198

1 1 2
2

22 2n

 
   

 
 

  
2 198

2 2 1 2

2 · 2 2n


  

  2 1971
2 2 2

2

n  
  
 

 

  n  199 

  o`Ùkksa dh la[;k = 199 

 fodYIk (B) lgh gSA 

vuqPNsn  

ekuk 1
: [0, ) ,  

2
: [0, ) ,   : [0, )f    rFkk : [0, )g    Qyu gS tks bl izdkj gSa fd f(0) = g(0) = 0, 

  
1( ) , 0,xx e x x     

  2
2( ) 2 2 2, 0,xx x x e x       

   
22( ) | | , 0

x
t

x
f x t t e dt x


    

rFkk 

2

0
( ) , 0

x
tg x t e dt x   

15. fuEu esa ls dkSulk dFku lR; gS\ 

 (A)     1
In 3 In 3

3
f g   

 (B) izR;sd x > 1 ds fy,] ,d   (1, x) bl izdkj fo|eku gS fd 1(x) = 1 + x 

 (C) izR;sd x > 0 ds fy, ,d   (0, x) bl izdkj fo|eku gS fd 2(x) = 2x (1() – 1) 

 (D) vUrjky 
3

0,
2

 
  

 esa f  ,d o/kZeku Qyu gS  

mÙkj (C) 

gy  

2

0
( ) , 0

x
tg x t e dt x   

 ekuk t = u2  dt = 2u du 

  
2

0
( ) · 2 du

x
ug x u e u   

  
22

0
2

x
tt e dt     …(i) 

 rFkk  
22( ) | | , 0

x
t

x
f x t t e dt x


    

    22

0
( ) 2

x
tf x t t e dt    …(ii) 

 lehdj.k (i) + (ii) ls :  
2

0
( ) ( ) 2

x
tf x g x te dt    
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 ekuk t2 = P   2t dt = dP 

   
2 2

0
0

( ) ( )
x x

P Pf x g x e dP e      

  
2

( ) ( ) 1 xf x g x e     …(iii) 

      3 1 2
3 3 1 1

3 3

Inf In g In e       

  fodYi (A) xyr gSA 

 lehdj.k (ii) ls :    2 22( ) 2 2 (1 )x xf x x x e x x e       

  (0, 1) esa f(x) o/kZeku gSA 

  fodYi (D) xyr gSA 

  
1
(x) = e–x + x 

  
1
(x) = 1 – e–x < 1, x > 1 ds fy, 

 rc  d s fy,
1

(1, ) , ( ) 1x x x    ,  > 1 ds fy, lgh ugha gSA 

  fodYi (B) xyr gSA 

 vc  2
2( ) 2 2 2xx x x e      

  2( ) 2 2 2 xx x e     

  2 1( ) 2 ( ) 2x x     

 ykxzkat e/; eku izes; ls] 

 d s fy,
2 2

2

( ) (0)
( ), ( , )

0

 
    



x
x

x
 

  2 1( ) 2 ( ( ) 1)x x      

  fodYi (C) lgh gSA 

16. fuEu esa ls dkSulk dFku lR; gS\ 

 (A) 1(x)  1, lHkh x > 0 ds fy, 

 (B) 2(x)  0, lHkh x > 0 ds fy, 

 (C) lHkh  d s fy,
2 3 52 2 1

( ) 1 , 0,
3 5 2

xf x e x x x  
     

 
 

 (D) lHkh  d s fy,
3 5 72 2 1 1

( ) , 0,
3 5 7 2

g x x x x x
 

    
 

 

mÙkj (D) 

gy  
1( ) xx e x    

 rFkk lHkh x > 0 ds fy,, 1(x) > 1 

  (A) lgh ugha gSA 

 1(x) = x2 + 2 – 2 (e–x + x) > 0, x > 0 ds fy, 

  (B) lgh ugha gSA 
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 vc, 
2 3

1 ..........
1! 2! 3!

t t t t
t e t

 
      

 
 

 rFkk 

1 3 5

2 2 2
1

2

tt e t t t     

  

2 2 1 3 5

2 2 2

0 0

1

2

x x
tt e dt t t t dt

 
    
    

   3 5 72 2 1 1

3 3 7 7
x x x     

  fodYIk (D) lgh gSA 

 rFkk  
22(| | )

x
t

x
f x t t e dt


   

   
22

0
2 ( )

x
tt t e dt   

   
2 22

0 0
2 2

x x
t tte dt t e dt     

   
2 22

0
1 2

x
x te t e dt      

   2 2 2

0
( ) 1 2 1

x
xf x e t t dt     

  = lHkh 
1

0,
2

x
 
 
 

 ds fy, 
2 3

52
1 2

3 5

x x
e x     

  fodYi (C) xyr gSA

[kaM - 4 

 bl [kaM esa rhu (03) iz”u gSaA 

 izR;sd iz”u dk mÙkj ,d v-_.kkRed iw.kkZad gSA 

 izR;sd iz”u ds fy, mÙkj ls lacaf/kr lgh iw.kkZad dks ekml vkSj vkWu-LØhu opqZvy U;qesfjd dhiSM ds iz;ksx ls fpfUgr 

LFkku ij mÙkj ntZ dhft,A 

 izR;sd iz”u ds mÙkj dk ewY;kadu fuEufyf[kr ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad : +4 ;fn dsoy lgh iw.kkZad eku gh ntZ fd;k x;k gSA 

 “kwU; vad : 0 vU; lHkh ifjfLFkfr;ksa esa 

17. leqPPk; {1, 2, 3......, 2000} esa ls ,d la[;k dk ;kn`PN;k p;u fd;k tkrk gSA ekuk p;fur la[;k ds 3 ;k 7 dk 

xq.kt gksus dh izkf;drk p gSA rc 500p dk eku ______ gS 

mÙkj (214) 

gy E = la[;k tks 3 dk xq.kt ;k 7 dk xq.kt gS 

 n(E) = (3, 6, 9, ........, 1998) + (7, 14, 21, ..........., 1995) – (21, 42, 63, ......... 1995) 

 n(E) = 666 + 285 – 95 

 n(E) = 856 

 n(E) = 2000 

  
856

2000
P E   

  
856

500
4

P E    = 214 
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18. ekuk E, nh?kZo`Ùk 
2 2

1
16 9

x y
   gSA E ij fdUgha rhu fHkUUk fcanqvksa P, Q o Q ds fy, ekuk M (P, Q), P o Q dks feykus 

okys js[kk[k.M dk eè; fcanq gS rFkk M(P, Q), P o Q dks feykus okys js[kk[k.M dk eè; fcanq gSA E ij P, Q o Q ds  

ifjorZu ds vuqlkj M (P, Q) rFkk M(P, Q) ds eè; nwjh dk vf/kdre laHkkfor eku Kkr dhft,A  

mÙkj (4) 

gy ekuk P(), Q(), Q() 

    
1 1

4cos 4cos , 3sin 3sin
2 2

M         

   
1 1

4cos 4cos , 3sin 3sin
2 2

M           

    
2 21

4cos 4cos 3sin 3sin
2

MM            

 
1

2
MM    × Q o Q ds eè; nwjh 

 MM, P ij fuHkZj ugha gS 

 QQ dk vf/kdre eku laHkkfor gS tc QQ = nh?kZv{k 

 QQ = 2(4) = 8 

  
1

·
2

MM QQ   

 MM = 4 

19. fdlh okLrfod la[;k x ds fy,] ekuk [x], x ds cjkcj ;k blls de egÙke iw.kkZad dks fu:fir djrk gSA ;fn 

10

0

10

1

x
I dx

x

 
  

  , rc 9I dk eku _______ gSA   

mÙkj (182.00) 

gy 

10

0

10

1

x
I dx

x

 
  

   

 
10

, 0 10
1

x
y x

x
  


 

 xy + y = 10x 

 
10

y
x

y



 

 0 10
10

y

y
 


 

 0
10

y

y



 rFkk 10 0

10

y

y
 


 

 0
10

y

y



 rFkk 

11 100
0

10

y

y





 

  

rFkk

  

 y  [0, 10) rFkk  
100

, 10,
11

y
 

    
 
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100

0,
11

y
 

   
 

 
10

0,
11

y
 

  
 

   0,1, 2, 3y     

fLFkfr I : 
10

0 1
1

x

x
 


 

 rFkk
10 10

0 1 0
1 1

x x

x x
  

 
 

  

     rFkk
1

, 1 0, 1,
9

x x
 

       
 

 

 rc
1 10

0, 0
9 1

x
x

x

  
     

 

  

fLFkfr II : 
10

1 4
1

x

x
 


 

 rFkk
10 10

1 0 4 0
1 1

x x

x x
   

 
 

 rFkk
9 1 6 4

0 0
1 1

x x

x x

 
 

 
 

  

   rFkk
1 2

, 1 , 1,
9 3

x x
   

          
 

 
1 2 10

, , 1
9 3 1

x
x

x

  
     

 

  

fLFkfr  III :  

 rFkk
10 10

4 0 9
1 1

x x

x x
  

 
 

 rFkk
6 4 9

0 0
1 1

x x

x x

 
 

 
  

  
 

     
2

, 1 , 1, 9
3

x x
 

      
 

 

  
2 10

, 9 ; 2
3 1

x
x

x

  
     

 

10
4 9

1

x

x
 


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fLFkfr IV : 
10

[9, 10] 3
1

x
x

x

 
   

 
 

 

1 2

9 109 3

1 20 9

9 3

0 1 2 3I dx dx dx dx            

  
2 1 2

2 9 3 10 9
3 9 3

I
   

        
   

 

 
5 50

3
9 3

I     

 9I = 182 



 


