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Answers & Solutions 
for 

JEE (Advanced)-2022 (Paper-2) 
 

[k.M – 1 (vf/kdre vad : 24) 

 bl [kaM esa vkB (08) iz”u gSaA 

 izR;sd iz”u dk mÙkj 0 ls 9 rd] nksuksa lfEefyr dh ijkl esa ,dy vadh; iw.kkZad gSA 

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

ntZ djus ds fy, fpfUgr LFkku ij ntZ dhft,A 

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

 iw.kZ vad : +3 ;fn dsoy lgh iw.kkZad gh ntZ fd;k x;k gSA 

 “kwU; vad : 0 ;fn iz”u vuqÙkfjr gS; 

 _.k vad  : −1 vU; lHkh ifjfLFkfr;ksa esa 

1. ,d 1 kg nzO;eku ds ,d d.k ij ,d cy vkjksfir fd;k tkrk gS tks fLFkfr ij –2ˆ ˆ– ( ) kg msF k xi yj 


 ds vuqlkj 

fuHkZj djrk gS] tgk¡ k = 1 kg s–2 gSA le; t = 0 ij] d.k dh fLFkfr 1 ˆ ˆ2 m
2

r i j
 

  
 


 rFkk bldk osx  

–12ˆ ˆ ˆ– 2 2 ms
     


v i j k  gSA ekuk v

x
 rFkk v

y 
Øe'k% d.k ds osx ds x rFkk y ?kVd dks iznf'kZr djrs gSaA xq:Ro 

dks ux; ekfu;sA tc z = 0.5 m, rc (xv
y
 – yv

x
) dk eku _______ m2s–1 gSA 

mÙkj (3) 

gy Fx = – x = max. 

 blfy, 
2

2x

d x
a x

dt
    

Date: 28/08/2022 

Time : 3 hrs. Max. Marks: 180
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    sinx xx A t           ( = 1 rad/s) 

 rFkk  cos    x x xv A t  

 t = 0 ij, 
1

m
2

x   rFkk 2 m/s xv  

 blfy, 1
sin

2
x xA   

 rFkk 2 cosx xA    

  
1

tan
2x              … (1) 

 rFkk 5
m

2xA              … (2) 

 blh izdkj 
 Fy = – y = may. 

  
2

2

d y
y

dt
   

 blfy, , y = Ay sin(t + y)        ( = 1 rad/s) 

 rFkk  cos    y y yv A t  

 t = 0 ij] 2 my  rFkk 2 m/syv  

 blfy, 2 sinyA   

 rFkk 2 cosyA   

  
4


  rFkk 2yA        (3 rFkk 4). 

 blfy, , (xvy – yvx) = 
5

sin ( ) 2 cos( )
2

      x yt t
5

2sin( ) cos ( )
2

       y xt t  

   = 
5

2 (sin( ) cos( ) – sin( ) cos( )
2
             x y y xt t t t  

   = 10 sin ( )  x y  

   = 10 (sin cos cos sin )    x y x y  

   = 
1 1 2 1

10
5 2 5 2

  
     

  
 

   = 3 

2. jsfM;ks lfØ; {k; J̀a[kyk vfHkfØ;k esa, 230
90 Th  ukfHkd 214

84Po  ukfHkd esa {kf;r gks tkrk gSA bl izØe esa mRlftZr 

d.kksas rFkk – d.kksa dh la[;k dk vuqikr _______gSA 

mÙkj (2) 

gy ekuk  d.kksa dh la[;k n gS rFkk  d.kksa dh la[;k ngS] blfy, 

 4n = 230 – 214 

  n = 4 

 n = 84 – (90 – 2n) 

 n = 2 

 blfy, 2




n

n
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3. nks izfrjks/kksa R
1
 = X  rFkk R

2
 = 1 dks fp=kuqlkj ,dleku izfrjks/kdrk ds ,d rkj AB ls la;ksftr fd;k tkrk gSA 

rkj dh f=T;k blds v{k ds vuqfn'k A ij 0.2 mm ls B ij 1 mm rd js[kh; :i ls ifjofrZr gksrh gSA  blds v{k 

ds vuqfn'k izR;sd fljs ls 50 cm ij] rkj ds dsUnz ls la;ksftr ,d xSYosuksehVj (G) 'kwU; fo{ksi n'kkZrk gS tc A rFkk 

B  dks cSVjh ls la;ksftr fd;k tkrk gSA X dk eku_______gSA 

  

 

mÙkj (5) 

gy n'kkZ, x, fNUud vkd`fr ds pkyd dk izfrjks/k gS 

  

 
l

R
ab

 


 

 fp= esa n'kkZ, x, pkyd ds fy,] 

  

 
0.2 1

0.6
2 2

a b
r

 
    

 vr%] ck;sa vk/ks Hkkx dk izfrjks/k 
60.5 10

0.2 0.6
P

 

 

  

 rFkk nk;sa vk/ks Hkkx dk izfrjks/k 
60.5 10

0.6 1
Q

 


 
 

 OghVLVksu lsrq ds larqfyr gksus ds fy,  
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 1 2R R

P Q
  

 
6 6

0.2 0.6 1 0.6 1

0.5 10 0.5 10

X     


   
 

  X = 5 
4. fdlh fuf'pr ek=d i)fr esa] ,d HkkSfrd jkf'k dks fo|qr vkos'k e, bysDVªkWu nzO;eku m

e
, Iykad fu;rkad h rFkk 

dwykWe fu;rkad 
0

1

4



k  ds inksa esa iznf'kZr fd;k tk ldrk gS] tgk¡ 

0
 fuokZr dh fo|qr'khyrk gSA bu HkkSfrd 

fu;rkadksa ds inksa esa pqEcdh; {ks= dh foek [B] = [e] [m
e
][h][k]gSA  +  + +  dk eku______gSA 

mÙkj (4) 

gy [B] = [e] [m
e
] [h] [k] 

 [M1T–2I–1] = [IT] [M] [ML2T–1] [ML3T–4]

 blfy, ,  +  +  = 1 …(i) 

   2 + 3 = 0 …(ii) 

    –  – 4 = –2 …(iii) 

    – 2 = –1 …(iv) 

   gy djus ij 

   blfy, ,  +  +  +  = 4 

5. n ,d leku Hkkx ds vfHkfoU;kl ij fopkj dhft,] izR;sd Hkkx esa rhu ijrsa gSaA izFke ijr Å¡pkbZ 1
 cm

3
h  dk ok;q 

LrEHk gS] rFkk f}rh; rFkk r`rh; ijr leku eksVkbZ 3 1
 cm,

2
d


  rFkk viorZukad Øe'k% rFkk1 2

3
  3

2
     

dh ijrs gSA ,d izdkf'kr lzksr O dks fp=kuqlkj izFke Hkkx ds 'kh"kZ ij j[kk tkrk gSA izdk'k dh ,d fdj.k O ls 

vfHkyEc ls  = 60° ds dks.k ij izFke Hkkx dh f}rh; ijr ij vkifrr gksrh gSA n ds fof'k"V eku ds fy,] izdk'k dh 

fdj.k fp=kuqlkj vfHkfoU;kl ds vk/kkj ls nwjh 8
 cm

3
I  ls fuxZr gksrh gSA n dk eku _______gSA 

 

mÙkj (4) 
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gy  

 1
1 1

tan60  cm
3 3

x      

 rFkk, 2
3 3

1  sin
2 2

     

  
2
 = 45° 

  x
2
 = d 

 rFkk, 2
3 3

1  sin
2 2

     

  
3
 = 30° 

  3
3

d
x   

  
 

1 2 3

3 11 1
1

23 3
x x x

  
     

 
 

   
2

 cm
3

  

  
1 2 3

8 / 3
4

2 / 3

l
n

x x x
  

 
 

6. ,d vkos'k q; Å¡pkbZ h rFkk vk/kkj f=T;k R ds ,d mYVs 'kadq rFkk R f=T;k ds ,d v)Z xksys ls feydj cuh ,d 

can ì"B }kjk fp=kuqlkj ifjc) gSA 'kaDokdkj i`"B ls xqtjus okyk fo|qr ¶yDl 
06

nq


 (SI ek=dksa esa) gSA n dk eku 

_________gS 

 

mÙkj (3) 
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gy  

  'kadq ls izokfgr ¶yDl  
02

q



 

  n = 3 
7. fdlh ?k"kZ.kghu {kSfrt ry ij] nzO;eku m = 0.1 kg ds ,d xksyd dks ewy yEckbZ l

0
 = 0.1 m dh fLizax ls la;ksftr 

fd;k tkrk gSA fLizax fu;rkad k
1
 = 0.009 Nm–1 gS] tc fLizax dh yackbZ l > l

0
 gS( rFkk k

2
 = 0.016 Nm–1 gS tc l < l

0 

gSA izkjEHk esa xksyd dks l = 0.15 m ls NksM+k tkrk gSA ekuk fd gqd dk fu;e lEiw.kZ xfr ds nkSjku oS| gSA ;fn laiw.kZ 
nksyu dk vkorZdky T = (n) s gS] rc n dk fudVre iw.kk±d ____gSA 

mÙkj (6) 

gy  

 rFkk1 2
1 2     

k k

m m
 

  vkorZdky
1 2

    
m m

k k
 

  
0.1 0.1

0.009 0.016
     

  
0.3 0.4

 
   

  
4 3

10
12

    
 

 

  
70

12
   

  = 5.83 

8. ,d oLrq rFkk Qksdl nwjh  f = 10 cm  dk ,d vory niZ.k nksuksa fu;r pkyksa ls niZ.k ds eq[; v{k ds vuqfn'k xfr 
djrs gSaA oLrq iz;ksx'kkyk ra= ds lkis{k niZ.k dh vksj pky V

0
 = 15 cm s–1 ls xfr djrh gSA fn;s x;s {k.k ij oLrq 

rFkk niZ.k ds e/; nwjh dks u }kjk iznf'kZr fd;k tkrk gSA tc u = 30 cm, rc niZ.k dh pky V
m

  bl izdkj gS fd 
izfrfcac iz;ksx'kkyk ra= ds lkis{k rkR{kf.kd fojke ij gksrk gS] rFkk oLrq ,d okLrfod izfrfcac fufeZr djrh gSA V

m 

dk ifjek.k _____ cm s–1 gSA 
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mÙkj (3) 

gy  

 
f

m
u f




 

  
10 1

30 10 2
 


 

    2
0 0m mV V m V     

   0

1

4m mV V V    

  0 5 mV V  

  0

5m

V
V   

   
15

5
  

   = 3 cm/s 

[k.M – 2 (vf/kdre vad : 24) 

 bl [kaM esa N% (06) iz”u gSaA 

 izR;sd iz”u esa 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,] ¼lHkh½ lgh mÙkj ¼mÙkjksa½ ls lacaf/kr fodYi ¼fodYiksa½ dks pqfu,A 

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

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

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

 vkaf”kd vad : + 2 ;fn rhu ;k vf/kd fodYi lgh gSa ijarq dsoy nks fodYiksa dks pquk x;k gS] nksuksa pqus gq, 
fodYi lgh fodYi gSa( 

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

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

 _.k vad : –2 vU; lHkh ifjfLFkfr;ksa esaA 
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9. fp= esa] vkarfjd ¼Nk;kafdr½ {ks= A f=T;k r
A
 = 1 ds ,d xksys dks iznf'kZr djrk gS ftlds vanj fLFkjoS|qr vkos'k 

?kuRo dsUnz ls f=T; nwjh r ds lkFk 
A
 = kr ds vuqlkj ifjofrZr gksrk gS] tgk¡ k /kukRed gSA ckg~; f=T;k r

B 
ds xksyh; 

dks'k B esa, fLFkjoS|qr vkos'k ?kuRo 
B
 = 

2k

r
 ds vuqlkj ifjofrZr gksrk gSA ekuk foekvksa dks è;ku esa j[kk tkrk gSA 

lHkh HkkSfrd jkf'k;k¡ vius SI ek=dksa esa gSaA  

 

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

 (A) ;fn 
3

,
2Br   rc B ds ckgj izR;sd txg ij fo|qr {ks= 'kwU; gS 

 (B) ;fn 
3

,
2Br   rc B ds Bhd ckgj fo|qr foHko 

0
k

 gS 

 (C) ;fn r
B
 = 2, rc vfHkfoU;kl dk dqy vkos'k 15k gS 

 (D) ;fn 5
,

2Br   rc B ds Bhd ckgj fo|qr {ks= dk ifjek.k 
0

13


k
 gS 

mÙkj (B) 

gy

 

 

    dqy
2 2

0

2
Q 4 4    

A B

A

r r

r

k
kr r dr r dr

r
 

    4 2 24 8

4 2A B A

k k
r r r

 
    

    2 24 B Ak k r r      

 ;fn 
3

2Br   

 dqy
4 23

4
2

      
 

A AQ kr k r  

   
3

4 1
2

k k
      
 

 

   2 3k k k       
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 ;fn 
3

2Br   

 dqy
9

4 1
4

      
 

Q k k  

   
5

4 6
4

k k k
       
 

 

 
0 0 0

1 6 3 2

4 2 3B

k k k
V

r


  

  
 

 (B) lgh gS 

 ;fn r
B
 = 2 

  dqy 4 4 1    Q k k  

   = 13k 

 fodYi (C) xyr gS 

 ;fn 
5

2Br   

 dqy
25

4 1
4

      
 

Q k k  

    21k k     

   22 k   

 
0

1 22
4

4 25

k
E


 


 

  
0

22

25

k



 

10. fp=ksa esa n'kkZ;s x;s ifjiFk -1 rFkk ifjiFk-2 esa] R
1
 = 1 , R

2
 = 2  rFkk R

3
 = 3 gSA  

 P
1
 rFkk P

2
 ifjiFk-1 rFkk ifjiFk-2 esa 'kfDr O;; gS tc fLop S

1
 rFkk S

2
 Øe'k% [kqyh fLFkfr;ksa esa gSaA 

 Q
1
 rFkk Q

2
 ifjiFk-1 rFkk ifjiFk-2 esa 'kfDr O;; gS tc fLop S

1
 rFkk S

2
 Øe'k% can fLFkfr;ksa esa gSaA 
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 fuEufyf[kr esa ls dkSulk@dkSuls dFku lgh gS@gSa\ 

 (A) tc nksuksa ifjiFkksa esa A rFkk B ds fljksa ij 6 V ds ,d oksYVrk lzksr dks la;ksftr fd;k tkrk gS] rc P
1
 < P

2 
gS 

 (B) tc nksuksa ifjiFkksa esa A rFkk B ds fljksa ij 2 Amp  ds ,d fu;r /kkjk lzksr dks la;ksftr fd;k tkrk gS] rc  
P

1
 > P

2 
gS 

 (C) tc ifjiFk-1 esa A rFkk B ds fljksa ij 6 V ds ,d oksYVrk lzksr dks la;ksftr fd;k tkrk gS] rc Q
1
 > P

1 
gS 

 (D) tc nksuksa ifjiFkksa esa A rFkk B ds fljksa ij 2 Amp  ds ,d fu;r /kkjk lzksr dks la;ksftr fd;k tkrk gS] rc  

Q
2
 < Q

1 
gS 

mÙkj (A, B, C) 

 

 

gy  

  

 tc S
1
 rFkk S

2
 [kqys gS 

  1

1
5 5 1621 1

1 11 115
2

eqR


    


 

 
2 2

1
(6) 36 11

11 24.75 W
16 16eq

V
P

R


      

 2
6

( )
11eqR    

 
2 2

2
(6) 36 11

11 66 W
6 6eq

V
P

R


      

 2 1P P  

 fodYi (A) lgh gS 
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  ;fn 2 A lzksr dk mi;ksx nksuksa fLFkfr;ksa esa fd;k tkrk gS 

 2 2
1 1

16 64
( ) (2) 5.818 W

11 11eqP i R      

 2 2
2 2

6 24
( ) (2) 2.1818 W

11 11eqP i R      

 P
1
 > P

2
 

 fodYi (B) lgh gS  

 Q
1 
ds fy, 

 
5

11eqR    

 
2 2

1
(6) 36 11

79.2 W
5 5
11

eq

V
Q

R


     

 P
1
 = 24.75 W 

 Q
1
 > P

1 

 fodYi (C) lgh gS 

 fodYi (D) ds fy, 

 2 2
1

5 20
(2) 1.81 W

11 11eqQ i R      

 2 2
2

1 4
(2) 2 W

2 2eqQ i R      

 Q
2
 > Q

1
 

 fodYi (D) xyr gS 

11. ,d cqycqys dk ì"B ruko S gSA cqycqys ds vanj vkn'kZ xSl dh fof'k"V Å"ekvksa dk vuqikr  = 
5

3
 gSA cqycqys dks 

ok;qe.My esa vukofjr fd;k tkrk gS rFkk ;g lnSo viuh xksykdkj vkd`fÙk cuk;s j[krk gSA tc ok;qe.Myh; nkc 
P

a1 
gS, rc cqycqys dh f=T;k r

1
 Kkr gksrh gS rFkk ifjc) xSl dk rki T

1 
gSA tc ok;qe.Myh; nkc P

a2
, rc cqycqys 

dh f=T;k rFkk ifjc) xSl dk rki Øe'k% r
2
 rFkk T

2 
gSaA 

 fuEufyf[kr esa ls dkSulk@dkSuls dFku lgh gS@gSa\ 

 (A) ;fn cqycqys dk i`"B vkn'kZ Å"ekjks/kh gS] rc 
5 2

1 2

2
1

1

2

2

a

a

S
P

r r
Sr P
r


 

 
  

 

. (B) ;fn cqycqys dk i`"B vkn'kZ Å"ekjks/kh gS] rc cqycqys dh dqy vkarfjd ÅtkZ ¼bldh i`"Bh; ÅtkZ ds lkFk½ ckg~; 

ok;qe.Myh; nkc ds lkFk ifjofrZr ugha gksrh gS 
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 (C) ;fn cqycqys dk i`"B vkn'kZ Å"ekjks/kh gS rFkk ok;qe.Myh; rki esa ifjorZu ux.; gS] rc 
3 2

1 2

2
1

1

4

4

a

a

S
P

r r
Sr P
r


 

 
  

 

 (D) ;fn cqycqys dk i`"B vkn'kZ Å"ekjks/kh gS] rc 

5
2

22 2

1
1

1

4

4

a

a

S
P

T r
ST P
r


 

 
  

 

mÙkj (C, D) 

gy S : i`"Bh; ruko 

  

 tc, 

nkc f=T;k rki

1 1 1

2 2 2

 

 

a

a

P r T

P r T

 

 :)ks"e izØe ds fy, 

 1 1 2 2PV P V   

 

5 5
3 33 3

1 1 2 2
1 2

4 4 4 4

3 3a a
T T

P r P r
r r

                     
 

 
25

21

2
1

1

4

4

a

a

T
P

rr

Tr
P

r

           
 

 

 ___________________ 

 –1 –1
1 1 2 2T V T V   

 

2
–1 3

32 1 1

1 2 2

T V r

T V r

   
    

    
   

 

 

2

5
2

2 2

1
1

1

4

4

a

a

T
P

T r
TT P
r

           
 

 

 fodYi (B) ds fy,] dqy vkarfjd ÅtkZ + i`"Bh; ÅtkZ leku ugha gksxh D;ksafd xSl }kjk dk;Z fd;k tk;sxkA  
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 fodYi (B) xyr gS 
 fodYi (C) ds fy,  

 1 1 2 2PV P V  

 3 3
1 1 2 2

1 2

4 4 4 4

3 3a a
T T

P r P r
r r

                      
 

 
23

21

2
1

1

4

4

a

a

T
P

rr

Tr
P

r

           
 

 

 fodYi (C) lgh gS 

12. ,dleku /kukRed vkos'k ?kuRo  rFkk f=T;k R dh ,d fMLd dks xy ry ij bl izdkj j[kk tkrk gS fd bldk 

dsUnz ewy fcanq ij gksrk gSA z-v{k ds vuqfn'k dwykWe foHko gS 

  2 2

0
( ) –

2
V z R z z


 


 

 /kukRed vkos'k q ds ,d d.k dks izkjaHk esa fojke ij z-v{k ij fdlh fcanq ij bl izdkj j[kk tkrk gS fd z = z
0
 rFkk 

z
0
 > 0 gSA dwykWe cy ds lkFk] d.k ,d ÅèokZ/kj cy ˆ–F c k


 tgk¡ c > 0 vuqHko djrk gSA ekuk 02 

 


c

q
 gSA 

fuEufyf[kr esa ls dkSulk@dkSuls dFku lgh gS@gSa\ 

 (A) rFkk 0
1 25

 
4 7

  z R  ds fy,] d.k ewy fcanq ij igqaprk gS 

 (B) rFkk 0
1 3

 
4 7

  z R  ds fy,] d.k ewy fcanq ij igqaprk gS 

 (C) rFkk 0
1

 
4 3

  
R

z  ds fy,] d.k z = z
0 
ij okil ykSVrk gS 

 (D) rFkk 01 0  z  ds fy,] d.k lnSo ewy fcanq ij igqaprk gS 

mÙkj (A, C, D) 

 

gy  2 2

0
( ) –

2
V z R z z


 


 

 zU cz  

   2 2

0
( ) –

2


  


q

U z R z z czuVs  

 =  2 2

0
–

2

q
c R z z z

c

    
 

 = ij2 2 1
4 – 3 ; 

4
c R z z      
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 z = 0 ij, 
1

4
   

  ( ) 4 4 U z c R RcusV  …(i) 

 ij0
25 1

,
7 4

z z R     

 
26 25 29

( ) 4 – 3
7 7 7

      
R R

U z c RcusV  …(ii) 

 ij0
3 1

,
7 4

z z R     


58 9

( ) 4 – 3
7 7

 
   

 
R

U z c R RcusV  …(iii) 

 ij 1
,

43

R
z     

 
8 3

( ) – 2.887
3 3

   
 

R R
U z c RcusV  

  fodYi (A) esa d.k /kukRed xfrt ÅtkZ ds lkFk ewy fcUnq ij igq¡prk gS 

 ij3 ( )
0

7

R dU z
z

dz
   

 rFkk ij1 3
=  

4 7

R
z   

 ( ) 7 2.645 U z RcuVs  

  fodYi B esa] U(z)usV 3Rc  ij  

  ewy fcUnq ij xfrt ÅtkZ _.kkRed gks tk;sxh  

  ij
3

R
z   

  fodYi (C) esa, uVsij ( )
3

R
z U z   z = 0 ij uVs( )U z   

  rFkk ij ij3
( ) ( )

3 7
 

R R
z U z z U z  usV uVs  

  d.k z
0 
ij okil ykSVsxk 

  fodYi (D) esa 0( 1, 0)z    

  ( )U z uVs , z ds lkFk fujarj c<+sxh 

  d.k lnSo ewyfcanq ij igqaprk gS 

  mÙkj (A, C, D) 
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13. fp= esa ,d f}fLyV leatu n'kkZ;k x;k gSA dksbZ ,d fLyV viorZukad n2 ds ekè;e 2 esa gSA vU; fLyV viorZukad 

n1 ( n2) ds vU; ekè;e 1 ds lkFk bl ekè;e ds varjkQyd ij gSA fLyVksa dks tksM+us okyh js[kk varjkQyd ds 

yEcor~ gS rFkk fLyVksa ds e/; nwjh d gSA fLyVksa dh pkSM+kbZ d ls cgqr de gSA ,dyo.khZ; lekarj izdk'k iqat ek/;e 

1 ls fLyVksa ij vkifrr gksrk gSA ,d lalwpd dks fLyVksa ls vR;f/kd nwjh ij rFkk bUgsa tksM+us okyh js[kk ls dks.k 

ij ekè;e 2 esa bl izdkj j[kk tkrk gS fd  iqat ds viorZu dks.k ds cjkcj gksrk gSA ekuk fLyVksa ls nks yxHkx 

lekarj fdj.ksa lalwpd }kjk izkIr dh tkrh gSA 

 

 fuEufyf[kr esa ls dkSulk@dkSuls dFku lgh gS@gSa\ 

 (A) nksuksa fdj.kksa ds e/; dykarj d ij fuHkZj ugha djrk gS 

 (B) nksuksa fdj.ksa lalwpd ij laiks"kh O;frdj.k djrh gS 

 (C) nksuksa fdj.kksa ds e/; dykarj n1 ij fuHkZj djrk gS ysfdu n2 ij fuHkZj ugha djrk gS 

 (D) nksuksa fdj.kksa ds e/; dykarj dsoy d rFkk iaqat ds vkiru dks.k ds fuf'pr eku ds fy, fujLr gksrk gS rFkk  

laxr viorZu dks.k gS 

mÙkj (A, B) 

gy  

  

 AB = (d)(tan) 

 rFkk BC = AB sin = (d) (tan)(sin) 

 blh izdkj, AD = AB sin
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  iFkkUrj (fuokZr esa) 

  = n1 BC – n2 AD 

  = n1(AB) sin – n2(AB sin) 

  = AB (n1 sin – n2 sin) = 0 

  (A), (B) lgh gSa  

  (C), (D) xyr gSa 

14. fn;s x;s P-V vkjs[k esa] ,dyijek.kqd xSl 5

3
   
 

 dks igys voLFkk A ls voLFkk B rd :)ks"e :i ls laihfMr fd;k 

tkrk gSA fQj ;g voLFkk B ls voLFkk C rd lerkih; :i ls izlkfjr gksrh gSA [fn;k gS: 
0.6

1
0.5, In 2 0.7

3
 
 
 

  ]. 

 
 fuEufyf[kr esa ls dkSulk@dkSuls dFku lgh gS@gSa\ 

 (A) izØe A  B  C esa fd;s x;s dqy dk;Z dk ifjek.k 144 kJ gS 

 (B) izØe B  C esa fd;s x;s dk;Z dk ifjek.k 84 kJ gS 

 (C) izØe A  B esa fd;s x;s dk;Z dk ifjek.k 60 kJ gS 

 (D) izØe  C  A esa fd;s x;s dk;Z dk ifjek.k 'kwU; gS 

mÙkj (B, C, D) 

gy Pv = c 

  5/3 5/3100(0.8) 300( ) v  

  
3/5

0.8

3
BV  

  
3/5

0.8
80 300

3 kJ
5 2 / 31
3

 


 


A A B B
AB

P V P V
W  

    = 
80 240(0.5)

kJ
2 / 3


 

    = – 60 kJ 
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  (C) lgh gS 

 C  A levk;rfud gS  (D) lgh gS 

 BC : WBC 2 2

1 1
ln ln 

V V
nRT PV

V V
 

    

3/5

0.8
300 0.8 0.5ln

0.8

3

 
 
   
 
 
 

 

    = 120 ln 2 = 84 kJ 

  fodYi (B, C, D) lgh gSaA 

[k.M – 3 (vf/kdre vad : 12) 

 bl [k.M esa pkj (04) iz”u gSaA 

 izR;sd iz”u esa pkj fodYi (A), (B), (C) o (D) fn, x, gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi 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 vadu ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad : +3 ;fn dsoy lgh fodYi dks pquk x;k gS( 

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

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

15. R f=T;k dh ,d iryh ,dleku fMLd A ds lery ì"B dks {kSfrt est ls fpidk;k tkrk gSA nzO;eku M rFkk leku 
f=T;k R dh vU; iryh ,dleku fMLd B fp=kuqlkj A dh ifj/kh ij fcuk fQlys yq<+drh gSA B dk lery ì"B Hkh 
est ds ry ij fLFkr gSA A ds dsUnz ls xqtjus okys ÅèokZ/kj v{k ds lkis{k B ds nzO;eku dsUnz dh fu;r dks.kh; pky 
gSA A ds dsUnz ds lkis{k B dk dks.kh; laosx nMR2 gSaA fuEufyf[kr esa ls dkSulk n dk eku gS? 

 

 (A) 2 (B) 5 

 (C) 
7

2
 (D) 

9

2
 

mÙkj (B) 
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gy A ds dsUnz ds lkis{k B dk dks.kh; laosx 

 d s lki{s k fi.MCM CML L L 
  

 

   
2

2
body

ˆ ˆ(2 ) ( )
2

   
MR

M R k k  

   
2

2 ˆ ˆ(2 ) (2 )
2

   
MR

M R k k  

   2 ˆ5 MR k  

 ifjek.k dh rqyuk nMR2 ls djus ij 

 n = 5 

16. tc fn;s x;s rjaxnS/;Z dk izdk'k ,d /kkfRod i`"B ij vkifrr gksrk gS] rc mRlftZr QksVksbysDVªkWuksa dks jksdus ds 

fy, vko';d U;wure foHko 6.0 V gSA ;g foHko iru 0.6 V gksrk gS ;fn vU; lzksr dh rjaxnS/;Z izFke lzksr dh pkj 

xquh gksrh gS rFkk rhozrk izFke lzksr dh vk/kh gksrh gSA izFke lzksr dh rjaxnS/;Z rFkk /kkrq dk dk;ZQyu Øe'k% D;k gS\  

[
hc

e
= 1.24 × 10–6 J m C–1 yhft,] 

 (A) 1.72 x 10–7 m, 1.20 eV 

 (B) 1.72 x 10–7 m, 5.60 eV 

 (C) 3.78 x 10–7 m, 5.60 eV 

 (D) 3.78 x 10–7 m, 1.20 eV 

mÙkj (A) 

gy  6 eVh     

 6 eV
hc

  


 …(i) 

 0.6 eV
4

hc
  


 

 
3

5.4 eV
4

hc



 

  
63 3 1.24 10

4 5.4 eV 4 5.4

hc  
  

 
 

   = 1.72 × 10–7 m 

  lehdj.k (i) ls 

 
–7 –19

1
– 6 eV

1.72 10 1.6 10

hc
  

 
 

   
25

26

2 10
6

2.75 10






  


 

   7.27 6 1.2 eV     
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17. ,d LØw&xst dk iz;ksx djrs gq, fdlh rkj ds vuqizLFk dkV {ks=Qy dk ekiu fd;k tkrk gSA eq[; iSekus dk pqM+h 
varjky 0.5 mm gSA òÙkh; iSekus esa 100 izHkkx gS rFkk o`Ùkh; iSekus ds ,d iw.kZ ?kw.kZu ds fy,] eq[; iSekuk nks izHkkxksa 
}kjk foLFkkfir gksrk gSA ekis x;s ikB~;kad uhps fn;s x;s gSaA 

ekiu fLFkfr eq[; iSekuk ikB~;kad oÙ̀kh; iSekuk ikB~;kad 

xst dh nksuksa Hkqtk;sa fcuk rkj 
ds ,d nwljs ls Li'kZ dj jgh gS 

0 izHkkx 4 izHkkx 

iz;kl-1: rkj ds lkFk 4 izHkkx 20 izHkkx 

iz;kl-2: rkj ds lkFk 4 izHkkx 16 izHkkx 

 LØw&xst }kjk rkj ds ekis x;s O;kl rFkk vuqizLFk dkV {ks=Qy D;k gS\ 

 (A) 2.22 ± 0.02 mm,  (1.23 ± 0.02) mm2 

 (B) 2.22 ± 0.01 mm,  (1.23 ± 0.01) mm2 

 (C) 2.14 ± 0.02 mm,  (1.14 ± 0.02) mm2 

 (D) 2.14 ± 0.01 mm,  (1.14 ± 0.01) mm2 

mÙkj (C) 

gy ikB~;kad -1 

 MSR = 4 × 0.5 = 2 mm 

 
20

CSR mm
100

  

 'kwU; =qfV = 
4

0.04 mm
100

  

 R
1
 = MSR + CSR – ('kwU; =qfV) 

   = (2 + 0.20 – 0.04) mm 

   = 2.16 mm 

 ikB~;kad -2 

   MSR = 2 mm 

   CSR = 0.16 mm 

   'kwU; =qfV = 0.04 mm 

   R
2
 = (2 + 0.16 – 0.04) mm = 2.12 mm 

   ikB~;kd@vkSlr 1 2R R

2


  = 2.14 mm = Rm (ekuk) 

   vkSlr ek/; =qfV m 1 m 2|R R | + |R R |

2

 
 = 0.02 mm 

  O;kl = (2.14 ± 0.02) mm = d (ekuk) 
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 {ks=Qy 
2

4

d
  

   {k=s Qy 2
( )

4

d
d


    

  {k=s Qy (0.02)    

    {k=s Qy {k=s Qy
2

1.14 0.02 mm
4

d
       

18. fuEufyf[kr esa ls dkSulk fodYi xy ry ij fLFkr fn;s x;s rkj [k.M esa izokfgr /kkjk ds dkj.k O ij pqacdh; {ks= 

B


 dks iznf'kZr djrk gS\ 

 

 (A) 0 3 1 ˆ
2 4 2

I
B k

L

 
    


 

 (B) 0 3 1 ˆ
2 2 2

I
B k

L

 
    


 

 (C) 0 1 ˆ1
4 2

I
B k

L

 
    


 

 (D) 0 1 ˆ1
4

I
B k

L

     


 

mÙkj (C) 

gy BusV = Bv)Zo`Ùk + B,d pkSFkkbZ + Bljy js[kk 

  0 0 0 1 ˆ
4 24 8

2 4

I I I
k

L L L

    
            

   

 

  0 0 0 ˆ
2 2 4 2

I I I
k

L L L

   
    

 
 

  0 1 ˆ1
4 2

I
k

L

 
     
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[k.M – 1 (vf/kdre vad : 24) 

• bl [kaM esa vkB (08) iz”u gSaA 

• izR;sd iz”u dk mÙkj 0 ls 9 rd] nksuksa lfEefyr dh ijkl esa ,dy vadh; iw.kkZad gSA 

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

ntZ djus ds fy, fpfUgr LFkku ij ntZ dhft,A 

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

 iw.kZ vad : +3 ;fn dsoy lgh iw.kkZad gh ntZ fd;k x;k gSA 

 “kwU; vad : 0 ;fn iz”u vuqÙkfjr gS; 

 _.k vad  : −1 vU; lHkh ifjfLFkfr;ksa esa 

1. ,d foy;u esa H2SO4 vkSj Na2SO4 dh lkaærk Øe'k% 1 M rFkk 1.8 × 10–2 M gSA blh foy;u esa PbSO4 dh eksyj 

foys;rk X × 10–Y M ¼oSKkfud ladsru esa O;Dr½ gSA  Y dk eku _________ gSA 

 [fn;k x;k gS% PbSO4 dk foys;rk xq.kuQy (Ksp) = 1.6 × 10–8. H2SO4 ds fy,, Ka1 cgqr vf/kd gS rFkk Ka2 = 1.2 × 10–2 gS]   

mÙkj (6) 

gy: 
+ −⎯⎯→ +

1

2
a2 4 4

(K )H SO H HSO
        

1 M 1 M

cgqr vfèkd gS   

 2

2 2
4 4 aHSO   H   SO         K 1.2 10− + − −+ = 

 

 Na2SO4 ls izkIr 
2
4[SO ]−

 = 1.8 × 10–2 

 
2

2 2
4

a

4

[SO ][H ] 1.8 10 1
K

[HSO ] 1

− + −

−

 
= 

 

  4HSO−  ds H+ rFkk 2
4SO −  vk;uksa esa fo;kstu ds ctk;] igys ls mifLFkr H+ rFkk 2

4SO −  ds e/; laxq.ku gksxkA  

 ekuk ‘x’ mol/L 2
4SO −  o H+ la;ksx djds 4HSO−

 cukrs gSa 

  2 2
4[SO ] 1.8 10 x− −=  −  

 

+

−

= −  


= +  4

[H ] 1 x 1
  ( x 1 )

[HSO ] 1 x 1

ekuk  gS

 

 

2

2
(1.8 10 x)1

1.2 10
1

−

−
 −

= 

 

  x = 0.6 × 10–2 

 
2 2
4[SO ] 1.2 10  M− −= 

 

 
2 2

4 4PbSO (s)  Pb (aq)  SO (aq)+ −+
 

 ;fn PbSO4 dh foys;rk = s M 

  
2[Pb ] s+ =  

PART-II : CHEMISTRY 



   

- 22 - 

JEE (Advanced)-2022 (Paper-2) 

  
2 2 2
4[SO ] s 1.2 10 1.2 10− − −= +   

 (ekuk << 1.2 × 10–2) 

  2 8s 1.2 10 1.6 10− −  =   

  

6 6
1.6

s 10 1.33 10
1.2

− −=  = 
 

 X × 10–Y ds lkFk rqyuk djus ij 

 Y = 6 

2. 35°C ij 1.8 kg ty esa 0.1 eksy vk;fud yo.k dks ?kksydj ,d tyh; foy;u cuk;k tkrk gSA foy;u esa yo.k 

90% fo;ksftr jgrk gSA foy;u dk ok"i nkc 59.724 mm Hg gSA 35ºC ij ty dk ok"i nkc 60.000 mm Hg gSA 

vk;fud yo.k ds çfr lw= bdkÃ esa mifLFkr vk;uksa dh la[;k _______ gSA 

mÙkj (5) 

gy: vk;fud yo.k ds izfr lw= bdkbZ esa mifLFkr vk;uksa dh la[;k = x 

 OkkW.V gkWQ xq.kkad (i) = 0.9 × x + 0.1 × 1 

 (90% fo;kstu ekurs gq,) 

  ok’i nkc esa vkisf{kd voueu = foys; dk eksy izHkkt   

  
60 59.724 i 0.1

180060 0.1
18

− 
=

+

 

  
i 0.1

0.0046
100 0.1


=

+
 

  

(0.9x 0.1) 0.1
0.0046

100

+ 


 

  0.9x + 0.1 = 4.6 

  
4.5

x 5
0.9

= =  

 x = 5 

3. izcy fo+|qrvi?kV~; ZmXn, UmYp rFkk VmXn ij fopkj dhft,A (0) UmYp rFkk VmXn dh lhekar eksyj pkydrk 250 

rFkk 440 S cm2 mol–1 gSA (m + n + p) dk eku _______gSA 

 fn;k gS:     

 

n p n m m

0 2 1

Z U V X Y

 (S cm  mol ) 50.0 25.0 100.0 80.0 100.0

+ + + − −

−

vk;u
 

 0 vk;uksa dh lhekar eksyj pkydrk gS 

 ZmXn dh eksyj pkydrk () o c1/2 ds eè; vkjs[k uhps fn;k x;k gS 

  

mÙkj (7) 
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gy: 
o

m m A C =  −
 

 fo|qrvi?kV~; ZmXn o fn, x, oØ ds fy,  

 
o

m m n m m n(Z X ) (Z X ) A C =  −
 

 

336 339 3
A

0.04 0.01 0.03

−
− = = −

−  

  A = 100 

  
− = 2 1

m 336 S cm  mold s fy,
 

  
o
m m n336 (Z X ) 100 0.04=  − 

 

 
o 2 1
m 336 4 340 S cm  mol− = + =

 

 
n m

m nZ X   mZ   nX+ −⎯⎯→ +
 

  50m + 80n = 340 

  5m + 8n = 34 …(i) 

 

p m
m pU Y   mU   pY+ −⎯⎯→ +

 

  25m + 100p = 

o
m m p(U Y ) 250 =

 

  m + 4p = 10 …(ii) 

 
n m

m nV X   mV   nX+ −⎯⎯→ +
 

  100m + 80n = 440 

  5m + 4n = 22 …(iii) 

 lehdj.k (i) o (iii) ls 

  n = 3 

  m = 2 

 lehdj.k (ii) ls 

  p = 2 

  m + n + p = 2 + 3 + 2 = 7 

4. Xe rFkk O2F2 dh vfHkfØ;k ij Xe dk ;kSfxd P curk gSA 1 eksy P ds iw.kZ tyvi?kVu }kjk izkIr HF ds eksyksa dh 

la[;k  _______gSA 

mÙkj (4) 

gy: 2 2 4 2
(P)

Xe  2O F   XeF   2O+ → +  

 
4 2 3 2

(P)

6XeF   12H O  4Xe  2XeO   24HF  3O+ ⎯⎯→ + + +

 

 1 eksy (P) ds iw.kZ tyvi?kVu ij izkIr HF ds eksyksa dh la[;k = 4 

5. AgNO3 ds Å’eh; vi?kVu ij nks vuqPkqEcdh; xSlsa izkIr gksrh gSaA v;qfXer bysDVªkWuksa dh vf/kdre la[;k okyh xSl 

ds izfrvkca/kh vk.kfod d{kdksa esa mifLFkr dqy bysDVkWuksa dh la[;k _______ gSA 

mÙkj (6) 
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gy: ( ) ( ) ( ) ( )3 2 22AgNO s 2Ag s 2NO g O g⎯⎯→ + +  

 NO2 rFkk O2 nksuksa vuqpqEcdh; xSlsa gSaA NO2(g) esa ,d v;qfXer bysDVªkWu rFkk O2(g) esa 2 v;qfXer bysDVªkWu gksrs gSaA 

MOT ds vuqlkj O2 dk bysDVªkWfud foU;kl fuEu gS%  

 
2 2

2 2 2 2 2 2 2 1 1

1 1 2 2 2 2 2 2* * * *
x p x yy

s s s s p p p p      =   =   

 izfrvkcaf/kr v.kq d{kdksa esa mifLFkr bysDVªkWuksa dh dqy la[;k = 6 

6. fuEufyf[kr vfHkfØ;k vuqØe esa cuus okyh leko;o;h VsVªkbZu ¼ftlesa dkcZu ijek.kq sp ladfjr u gks) dh la[;k  

________ gSA 

  

mÙkj (2) 

gy :  

7. fuEufyf[kr vfHkfØ;k vuqØe esa izkIr mRikn esa -CH2- (esfFkyhu) lewgksa dh la[;k ________ gSA 

 
mÙkj (0) 

gy:   
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8. P ds ,d v.kq ds iw.kZ vkstksuhvi?kVu (O3, Zn/H2O) ls izkIr fdjSy v.kqvksa dh dqy la[;k ________ gSA 

 

mÙkj (2) 

gy:  

   nks fdjSy v.kq izkIr gksrs gSaA 

[k.M – 2 (vf/kdre vad : 24) 

• bl [kaM esa N% (06) iz”u gSaA 

• izR;sd iz”u esa 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,] ¼lHkh½ lgh mÙkj ¼mÙkjksa½ ls lacaf/kr fodYi ¼fodYiksa½ dks pqfu,A 

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

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

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

 vkaf”kd vad : + 2 ;fn rhu ;k vf/kd fodYi lgh gSa ijarq dsoy nks fodYiksa dks pquk x;k gS] nksuksa pqus gq, 

fodYi lgh fodYi gSa( 

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

lgh fodYi gS( 

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

 _.k vad : –2 vU; lHkh ifjfLFkfr;ksa esaA 
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9. xqf.kr vuqikr ds fu;e ds tkap ds fy, 'kq) f}vaxh ;kSfxdksa (PmQn) dh ,d Js.kh dk fo'ys"k.k fd;k x;k rFkk muds 

la?kVu uhps lkj.khc) gSaA lgh fodYi gS@gSa 

;kSfxd P dk Hkkj % Q dk Hkkj % 

1 50 50 

2 44.4 55.6 

3 40 60 

 (A) ;fn ;kSfxd 3 dk ewykuqikrh lw= P3Q4 gS] rks ;kSfxd 2 dk ewykuqikrh lw= P3Q5 gSA 

 (B) ;fn ;kSfxd 3 dk ewykuqikrh lw= P3Q2 gS vkSj rRo P dk ijek.kq Hkkj 20 gS] rks Q dk ijek.kq Hkkj 45 gSA  

 (C) ;fn ;kSfxd 2 dk ewykuqikrh lw= PQ gS] rks ;kSfxd 1 dk ewykuqikrh lw= P5Q4 gSA 

 (D) ;fn P vkSj Q ds ijek.kq Hkkj Øe'k% 70 vkSj 35 gaS] rks ;kSfxd 1 dk ewykuqikrh lw= P2Q gSA 

mÙkj (B, C) 

gy: (A) ;fn 3 dk ewykuqikrh lw= P3Q4 gS] rks v.kqlw= (P3Q4)n gS 

   P

P Q

3M 40 2

3M 4M 100 5
= =

+
 

   15MP = 6MP + 8MQ 

   9MP = 8MQ 

   P3Q5 ds fy,, % P = P

P Q

3M
100

3M 5M

 
  + 

 = 
Q

Q

8M
100

23M
   34.78% 

 (B) ;fn ;kSfxd 3 dk ewykuqikrh lw= P3Q2 gS, gesa Kkr gS  

   P

P Q

3M 2

3M 2M 5
=

+
 

   15MP = 6MP + 4MQ 

   9MP = 4MQ 

   ;fn MP = 20 

   Q

180
M 45

4
= =   

 (C) ;fn 2 dk ewykuqikrh lw= PQ gks] rks 

   P

P Q

M 4 44.44

M M 9 100
=

+
 

   9MP = 5MP + 4MQ 

   5MP = 4MQ 

  ;fn ewykuqikrh lw= dks P5Q4 ekus rks  

  % P = P

P Q

5M
100

5M 4M

 
  + 

 = 50 

  vr% ;kSfxd dk ewykuqikrh lw= P5Q4 gS  
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 (D) ;fn I dk ewykuqikrh lw= P2Q gS] gesa Kkr gS 

  % P = P

P Q

2M
100

2M M

 
  + 

 = 50 

  4MP = 2MP + MQ 

  2MP = MQ 

  vr% P rFkk Q ds ijek.kq Hkkj Øe”k% 70 rFkk 35 ugha gks ldrs gSaA  

  vr% (B, C) lgh gaSA 

10. ,UVªkWih (S) ds ckjs esa lgh fodYi gS@gSa 

 [R = xSl fLFkjkad, F = QSjkMs fLFkjkad, T = rkieku] 

 (A) vfHkfØ;k M(s) + 2H+(aq) → H2(g) + M2+(aq) ds fy,] ;fn 
dE R

dT F
=lsy , vfHkfØ;k dk ,UVª‚ih ifjorZu R gS 

¼ekuk fd ,UVª‚ih vkSj vkarfjd ÅtkZ ifjorZu rki ij fuHkZj ugha djrs gSa½ 

 (B) lsy vfHkfØ;k Pt(s) | H2(g, 1bar) | H+(aq, 0.01M) || H+(aq, 0.1M) | H2(g, 1bar) | Pt(s)] ,d ,UVªkWih lapkfyr 

izØe gS 

 (C) ,d /kzqo.k ?kw.kZd ;kSfxd ds jsflehdj.k ds fy,] S > 0 gksrk gS 

 (D) [Ni(H2O)6]2+ + 3 en → [Ni(en)3]2+ + 6H2O ds fy, S > 0, ¼tgk¡ en = ,sfFkyhuMkb,sehu½ 

mÙkj (B, C, D) 

gy: (A) M(s) + 2H+(aq) → H2(g) + M2+(aq) 

   ;fn 
celldE R

dT F
=  

   

dE
S nF

dT
 =

 = 

R
2F

F

 
 
   = 2R 

 
(B)

 
cell

2.303RT 0.01
E log

F 0.1

−
=

 

2.303RT

F
=

 

   

celldE 2.303R

dT F
=

 

    

dE
S nF 0

dT
 = 

 

   ;g ,d ,UVªkWih izsfjr izØe gSA 

 (C) ;g lgh gS 

   /kzqo.k ?kw.kZd ;kSfxd ds jsflehdj.k ds nkSjku vO;oLFkk c<+rh gS rFkk bl dkj.k ,UVªkWih c<+rh gSA  

 (D)  [Ni(H2O)6]2+ + 3en → [Ni(en)3]+3 + 6H2O ds fy,, 

  tc f}narqj yhxs.M] ,dnUrqj yhxs.M dks izfrLFkkfir djrk gS] rks mRikn dh vksj v.kqvksa dh la[;k c<+us ds 

dkj.k ,UVªkWih c<+rh gSA  

  vr%, (B, C, D) lgh gSaA 
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11. dkSulk@dkSuls ;kSfxd NH3 ds lkFk vfHkfØ;k djds cksjkWu ukbVªkbM (BN) nsrk gS@nsrs gSa\ 

 (A) B (B) B2H6 

 (C) B2O3 (D) HBF4 

mÙkj (A, B, C) 

gy: NH3 ds lkFk vfHkfØ;k djds cksjkWu ukbVªkbM (BN) cukus okys ;kSfxd fuEu gS@gSa: 

 (A) vfØ’Vyh; B + NH3 
⎯⎯⎯⎯⎯→

vfr mPp

rki  BN + H2 

 (B) 

+ ⎯⎯⎯⎯→2 6 3 x
( )

B H NH (BN)
mPp rki

vkfèkD;  

 (C) 
900 C

2 3 3 2B O 2NH 2BN 3H O


+ ⎯⎯⎯⎯→ +
 

 (D) 4 3 4 4HBF NH [NH ] [BF ]+ ⎯→
 

 vr% (A, B, C) lgh gSaA 

12. 900 – 1500 K ds rki ijkl ij okR;k HkV~Vh esa vk;ju v;Ld ls vk;ju ds fu"d"kZ.k ls lacafèkr lgh fodYi gS@gSa 

 (A) flfydsV v'kqf) dks nwj djus ds fy, pwuk iRFkj dk mi;ksx fd;k tkrk gSA 

 (B) okR;k HkV~Vh ls çkIr dPPks yksgss esa yxHkx 4% dkcZu gksrk gSA 

 (C) dksd (C), CO2 dks CO esa ifjoÆrr djrk gSA 

 (D) fu"dkflr xSlksa eas NO2 vkSj CO gksrh gSaA 

mÙkj (A, B, C) 

gy: (A) v”kqf) ds :i esa fLFkr flfydk dks fu’dkflr djus ds fy, pwuk iRFkj feyk;k tkrk gSA  

 (B) okR;k HkV~Vh ls izkIr dPps yksgs esa 4% dkcZu rFkk vYi ek=k esa dbZ vU; v”kqf);k¡ (tSls S, P, Si, Mn) gksrh gSaA  

 (C) dksd (C), CO2 dks CO esa ifjofrZr dj nsrk gSA 

  C + CO2 → 2CO 

 (D) fu’dkflr xSlksa esa CO rFkk CO2 xSlsa gksrh gSaA 

 vr%, (A, B, C) lgh gSaA 

13. fuEufyf[kr vfHkfØ;k vuqØe dks è;ku esa j[krs gq,] lgh dFku gS@gSa 
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 (A) ;kSfxd P vkSj Q dkcksZfDlfyd vEy gSaA 

 (B) ;kSfxd S czksehu ty dks jaxghu dj nsrk gSA 

 (C) ;kSfxd P vkSj S gkbMªkWfDly,ehu ds lkFk vfHkfØ;k djds laxr v‚fDle nsrs gSaA 

 (D) ;kSfxd R] Mkb,fYdydSMfe;e ls vfHkfØ;k djds laxr r`rh;d ,sYdksg‚y nsrk gSA 

mÙkj (A, C) 

gy:  

 ;kSfxd (S) czksehu ty dks fojaftr ugha dj ldrkA 

  

 R2Cd ,d de fØ;k”khy ukfHkdLusgh gS vr% ;g vfHkfØ;k dkcksZfuy lewg ij lekIr (:d) tkrh gSA 

14. fuEufyf[kr esa ls] cgqydksa ds ckjs esa lgh dFku gS@gSa 

 (A) Dyksjksçhu ds cgqydhdj.k ij çk—frd jcj izkIr gksrh gSA 

 (B) Vs¶y‚u dks mPp nkc ij ijlYQsV mRçsjd ds lkFk xeZ djds VsVªk¶yqvksjks,Fkhu ls izkIr fd;k tkrk gSA 

 (C) PVC rkilq?kVî cgqyd gSaA 

 (D) ,Fkhu ls 350-570 K rki rFkk 1000-2000 atm nkc ij ijkWDlkbM izkjEHkd dh mifLFkfr esa mPp ?kuRo okyh 

i‚fyFkhu izkIr gksrh gSA 

mÙkj (B, C) 

gy:  (A) Dyksjksizhu ds cgqydhdj.k ij la”ysf’kr jcj izkIr gksrk gSA 

 (B) VsVªk¶yqvksjks,Fkhu dks mPp nkc ij eqDr ewyd ;k ijlYQsV mRizsjd ds lkFk xeZ djus ij Vs¶ykWu curk gSA 

 (C) ikWfyokbfuy DyksjkbM (PVC) ,d rki lq?kV~; cgqyd gS rFkk bldk mi;ksx gS.M cSx] okbfuy ¶yksfjax rFkk 

okVj ¼ty ds½ ikbi cukus esa fd;k tkrk gSA 

 (D) ijkWDlkbM izkjEHkd dh mifLFkfr esa 350 – 570 K atm rki o 1000-2000 atm nkc ij ,Fkhu ls de ?kuRo okyh 

  ikWfyFkhu izkIr gksrh gSA 

Cl

O

R Cd2

R

O
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[k.M – 3 (vf/kdre vad : 12) 

• bl [k.M esa pkj (04) iz”u gSaA 

• izR;sd iz”u esa pkj fodYi (A), (B), (C) o (D) fn, x, gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi 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 vadu ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad : +3 ;fn dsoy lgh fodYi dks pquk x;k gS( 

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

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

15. Ikjek.kq X, fcc tkyd LFkyksa rFkk blh tkyd dh ,dkarj prq’Qydh; fjfä;ksa dks xzg.k djrs gSaA ifj.kkeh Bksl dh 

ladqyu {kerk ¼% esa½ yxHkx gS 

 (A) 25  

 (B) 35  

 (C) 55  

 (D) 75 

mÙkj (B) 

gy: ijek.kq X, FCC tkyd LFky rFkk FCC dh ,dkUrj prq’Qydh; fjfDr;k¡ xzg.k djrs gSaA  

 FCC, esa prq’Qydh; fjfDr;k¡ 8 (,d ,dd dksf’Bdk esa) 

 vr% 

 ,d ,dd dksf’Bdk esa ijekk.kq X (FCC tkyd LFky) = 
1 1

8 6 4
8 2

 +  =  

 ,d ,dd dksf’Bdk esa ijek.kq X (T.V. esa) = 
1

8 4
2

 =  

 ,d ,dd dksf’Bdk esa dqy X ijek.kq = 8 

 a rFkk r ds e/; lEcU/k ds fy,] pw¡fd fufeZr T.V. (prq’Qydh; fjfDr) dk; fod.kZ ds 
1

4
th Hkkx ij gksrh gS]  

 

3
2r

4

a
=

 

 a = 
8r

3
 

 ladqyu {kerk = 

3 3

3 3

4 4
8 r 8 r

3 3100 100
a 8r

3

   

 = 
 
 
 

35%  
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16. HClO3 dh HCl ds lkFk vfHkfØ;k ij ,d vuqpqacdh; xSl izkIr gksrh gS] tks O3 ds lkFk vfHkfØ;k ij nsrh gS 

 (A) Cl2O 

 (B) ClO2 

 (C) Cl2O6 

 (D) Cl2O7 

mÙkj (C) 

gy: HClO3 fuEu lehdj.k ds vuqlkj HCl ds lkFk vfHkfØ;k djrk gSA  

 ⎯⎯→3 2 2 22HClO  + 2HCl 2ClO  + Cl  + 2H O  

 ClO2 v.kq vuqpqEcdh; gksrk gS D;ksafd blesa fo’ke la[;k esa v;qfXer bysDVªkWu gksrs gSaA  

 2 3 2 6 22ClO + 2O Cl O + 2O⎯⎯→
 

17. ty esa Pb(NO3)2 vkSj NaCl dh vfHkfØ;k ls ,d vo{ksi izkIr gS tks mi;qDr lkUærk dk HCl feykus ij ?kqy tkrk 

gSA fdlds cuus ds dkj.k vo{ksi ?kqy tkrk gS\ 

 (A) PbCl2 

 (B) PbCl4 

 (C) [PbCl4]2- 

 (D) [PbCl6]2- 

mÙkj (C) 

gy: Pb2+ dh Cl–, ds lkFk vfHkfØ;k ij PbCl2 dk lQsn vo{ksi izkIr gksrk gSA 

 

+ + ⎯⎯→ 2 –
2Pb 2Cl PbCl

lQns  

 ;g vo{ksi VsVªkDyksjksIyEcsV (II) vk;u cuus ds dkj.k lkUnz gkbMªksDyksfjd vEy esa foys;”khy gksrk gSA 

 
 

2––
2 4PbCl 2Cl PbCl + ⎯⎯→

 

18. tyh; NaOH ds lkFk D-Xywdkst ds mipkj ds ifj.kkeLo:i eksukslSdsjkbMksa dk ,d feJ.k izkIr gS] ftlesa 

eksukslSdsjkbM gSa 

 (A)  

 (B)  
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 (C)

  

 

 (D)

  

 

mÙkj (C) 

gy: 
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[k.M – 1 (vf/kdre vad : 24) 

 bl [kaM esa vkB (08) iz”u gSaA 

 izR;sd iz”u dk mÙkj 0 ls 9 rd] nksuksa lfEefyr dh ijkl esa ,dy vadh; iw.kkZad gSA 

 izR;sd iz”u ds fy,] mÙkj ls lacaf/kr lgh iw.kkZad dks ekml vkSj vkWu-LØhu opqZvy U;wesfjd dhiSM ds iz;ksx ls mÙkj 
ntZ djus ds fy, fpfUgr LFkku ij ntZ dhft,A 

 izR;sd iz”u ds mÙkj dk ewY;kadu fuEufyf[kr vadu ;kstuk ds vuqlkj gksxk% 
 iw.kZ vad : +3 ;fn dsoy lgh iw.kkZad gh ntZ fd;k x;k gSA 

 “kwU; vad : 0 ;fn iz”u vuqÙkfjr gS; 

 _.k vad  : −1 vU; lHkh ifjfLFkfr;ksa esa 

1. ekuk  vkSj  okLrfod la[;k,¡ gSa tcfd 0
4 4

 
       , ;fn 

1
sin( )

3
    rFkk 

2
cos( )

3
   , rc 

2
sin cos cos sin

cos sin sin cos

    
       

 ls de ;k blds cjkcj egÙke iw.kk±d Kkr dhft,A 

mÙkj (1) 

gy 
2

sin cos cos sin

cos sin sin cos

    
       

 

 
2

cos( ) cos( )

sin cos sin cos

      
       

 

 
2

4 1 1

3 sin2 sin2

  
   

   
 

 
2

16 2sin( ) cos( )

9 sin2 sin2

       
     

 

 

2
1 2

416 3 3
9 cos(2 2 ) cos(2 2 )

   
  

        
 

 

 

2

2 2

8
16 9
9 2cos ( ) 1 1 2sin ( )

 
 

  
         

 

 

 

2
8

16 9
8 29 2
9 9

 
 

  
   
 

 

 
16

9
  

 = 1 

PART-III : MATHEMATICS 
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2. ;fn x > 0, y(1) = 2 ds fy, vody lehdj.k xdy – (y2 – 4y)dx = 0 dk gy y(x) gS rFkk oØ y = y(x) dh izo.krk 

dHkh 'kwU; ugha gksrh gS] rc 10 ( 2)y  dk eku Kkr dhft,A 

mÙkj (8) 

gy 
2 4




dy dx

xy y
 

 
1 1 1

4 4

 
    

dx
dy

y y x
 

 nksuksa vksj lekdyu djus ij 

 
1 4

ln ln
4


 

y
x c

y
 

 pw¡fd] y(1) = 2, c = 0 

 blfy,] 44
 

y
x

y
 

 ;k] 
4

4

1



y

x
 

 
4

4

1



y

x
 ij fopkj djus ij 

   4
2

5
y  

 blfy,]  10 2 8y  

3. 2
1

2 log 93 3
21 1

log ( 1) (2 1)    xx dx dx  ls de ;k blds cjkcj egÙke iw.kk±d Kkr dhft,A 

mÙkj (5) 

gy 2
1

2 log 93 3
21 1

log ( 1) (2 1)     xI x dx dx  

 ekuk  2
1

log 9
3

21
(2 1)  x dx I  

 ekuk   2x – 1 = t3 

  2xln2dx = 3t2dt 

 ;k 
2

3

3

ln2( 1)




t
dx dt

t
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 blfy,, 
32 23

2 31 1

3
log ( 1)

ln2( 1)
  

 
t

I x dx dt
t

 

 ;k 
22 3

2 31

3
log ( 1)

( 1)ln2

 
      


t
I t t dt

t
 

   = 
23

2 1
log ( 1) t t  

   = 2log2 9 – 1log22 

   = 2log2 9 – 1 

 blfy,, [I] = 5 

4. lehdj.k  
3

5 5(16(log ) 68 log ) 165 x xx dks larq"V djus okys x ds lHkh /kukRed okLrfod ekuksa dk xq.kuQy Kkr 
dhft,A 

mÙkj (01) 

gy vk/kkj 5 ds lkFk nksuksa vksj log yxkus ij 

 (16(log5x)3 – 68 (log5x)) (log5x) = –16  

 ekuk (log5x) = t 

 16t4 – 68t2 + 16 = 0 

 ;k   4t4 – 16t2 – t2 + 4 = 0 

 ;k   (4t2 – 1) (t2 – 4) = 0 

 ;k   
1

, 2
2

  t  

 blfy,  5
1

log   2
2

  x  

 
1 1

2 22 25 , 5 , 5 , 5


x  

5. ;fn 

3
1 1

3 23 2

20

(1 ) ((1 ) 1)sin
lim ,

sin

    
 

x

x

e x x x

x x
 rc 6 dk eku Kkr dhft,A 

mÙkj (5) 

gy 

3
1 1

3 23 2

20 2
2

(1 ) ((1 ) 1)sin
lim

sin

    
 

 

x

x

e x x x

x
x x

x

 

 

6 3
3 3 6 2 4

30

1 1 1 1
1 1

2! 3 9 2 8 3!
lim


                                                       
 
 
 

x

x x
x x x x x x

x
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3

30

1 1
1

3 2
lim


   
  

x

x

x
 (x ds mPp ?kkr dks ux.; ekuus ij) 

 blfy,, 
5

6
   

 ;k 6 = 5 

6. ekuk  ,d okLrfod la[;k gSA vkO;wg 
0 1

2 1 2

3 1 2

 
   
  

A  ij fopkj dhft,A ;fn A7 – ( – 1)A6 – A5 ,d vO;qRØe.kh; 

vkO;wg gS] rc 9 dk eku Kkr dhft,A 

mÙkj (3) 

gy 

0 1

2 1 2

3 1 2

 
   
  

A  

 det. (A) = – 1 …(1) 

 A7 – ( – 1)A6 – A5 ds vO;qRØe.kh; gksus ds fy, 

 |A5| |A2 – ( – 1)A – | = 0 

  |A5| |(A + I) (A – I)| = 0 …(2) 

  |A5| |A + I| |A – I| = 0 

 pw¡fd |A|  0 

 |A + I| ;k |A – I| = 0 

   
1 0 1

2 2 2 0 0

3 1 1

A I

  
     
  

 

 fn;k gS, – 1 = 0 ¼vLohd`r½ 

  

0 0 1

2 1 2 0

3 1 2

      
  

A I  

  2 – 3(1 – ) = 0 

  2 – 3 + 3 = 0 

  1

3
  

  9 = 3 
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7. vfrijoy; 
2 2

1
100 64

 
x y

 ij fopkj dhft, ftldh ukfHk S o S1 ij gS] tgk¡ S /kukRed x-v{k ij fLFkr gSA ekuk P, 

izFke prqFkk±'k esa vfrijoy; ij ,d fcUnq gSA ekuk SPS1 = , tgk¡ 
2


  gSA ljy js[kk] fcanq S ls xqtjrh gS rFkk 

bldh izo.krk] vfrijoy; ds fcUnq P ij Li'kZ js[kk dh izo.krk ds leku gS] tks ljy js[kk S1P dks P1 ij izfrPNsn 

djrh gSA ekuk , ,d ljy js[kk SP1 ls P dh nwjh gS] rFkk = S1P, rc sin
9 2

 
 ls de ;k blds cjkcj egÙke 

iw.kk±d Kkr dhft,A 

mÙkj (7) 

gy  

 

 nks ukfHk;ksa ls fdUgha Li'kZ js[kk dh nwfj;ksa dk xq.kuQy = b2 

 2sin
2

b


   

 blfy,] 
2sin 642

9 9 9

b



   

 
sin

2
9




 ls de ;k blds cjkcj egÙke iw.kk±d 7 gSA 

8. 2 5
( )

12
f x x   rFkk 

34 | |
2 , ,1

43( )
3

0 , .
4

x
x

g x

x

       
 

 }kjk ifjHkkf"kr Qyu f, :  g  ij fopkj dhft,A ;fn {ks= 

 3
( , ) : ,  0 min ( ), ( )

4
      
 

 x y y f x g xx  dk {ks=Qy  gS] rc 9 dk eku Kkr dhft,A 

mÙkj (6) 
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gy fp= bl izdkj vkjsf[kr fd;k tk ldrk gS] 

 

 vHkh"V {ks=Qy = 2·(A1 + A2) 

 
1/2

2

0

5 1 3 1 2
2

12 2 4 2 3
x dx

                   
 

 
1/2

3

0

1 1 25 2
2 4 33 12

x x
            



 
1 1

2
4 12

     
 



 
2

3
  

  9= 6 

[k.M – 2 (vf/kdre vad : 24) 

 bl [kaM esa N% (06) iz”u gSaA 

 izR;sd iz”u esa 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,] ¼lHkh½ lgh mÙkj ¼mÙkjksa½ ls lacaf/kr fodYi ¼fodYiksa½ dks pqfu,A 

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

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

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

 vkaf”kd vad : + 2 ;fn rhu ;k vf/kd fodYi lgh gSa ijarq dsoy nks fodYiksa dks pquk x;k gS] nksuksa pqus gq, 
fodYi lgh fodYi gSa( 

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

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

 _.k vad : –2 vU; lHkh ifjfLFkfr;ksa esaA 
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9. ekuk ,d lery esa PQRS ,d prqHkqZt gS] tgk¡ QR = 1, PQR = QRS = 70°, PQS = 15° rFkk PRS = 40°, 

;fn RPS = PQ = rFkk PS = , rc og varjky Kkr dhft, ftlesa 4sindk@ds eku lfEefyr gS@gSaA 

 (A) (0, 2)  

 (B) (1, 2) 

 (C) ( 2, 3)  

 (D) (2 2, 3 2)  

mÙkj (A, B) 

gy n'kkZ;s x, fp= dks fn, x, vk¡dM+ksa ds vk/kkj ij [khapk tk ldrk gS  

 

 PQR esa T;k fu;e ykxw djus ij]  

   
1

sin30 sin80




 
 

  
1

2sin80
 


 … (i) 

 PRS esa T;k fu;e ykxw djus ij]    

   
1

sin40 sin




 
 

   sin = sin40° … (ii) 

 lehdj.k (i) vkSj (ii) ls] 

   
1 1

4 sin 4· ·sin40
2sin80 cos40

    
 

 

 cos0° = 1, cos30° = 
3

2
, 

1
cos45

2
   rFkk 1

cos60
2

   dk iz;ksx djus ij 

 dsoy fodYi (A) rFkk (B) lgh gSaA   
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10. ekuk 

 2

1

sin
6





    
  k

k

 

 ekuk g(x) = 2x + 2(1– x)   

 }kjk ifjHkkf"kr Qyu g ∶ [0, 1] → ℝ gSA  

 rc] fuEufyf[kr esa ls dkSulk@dkSuls dFku lR; gS@gSa\ 

 (A) g(x) dk U;wure eku 27/6 gS 

 (B) g(x) dk vf/kdre eku 1 + 21/3 gS 

 (C) Qyu g(x) dk ,d ls vf/kd fcUnq ij bldk vf/kdre eku izkIr gksrk gS   

 (D) Qyu g(x) dk ,d fcUnq ls vf/kd ij bldk U;wure eku izkIr gksrk gS 
mÙkj (A, B, C) 

gy 
2

1 1

1 1 1/4 1
12 4 31–
4

 

 

          
    

k k

k k

 

 vr%, g(x) = 2x/3 + 2(1 – x)/3 

 vc, 
2 /3 1/3

/3

ln2 (2 – 2 )
( )

3 2
 

x

x
g x  

 
1

= ( ) 0
2

 x g x  

 rFkk, 1

2
x ij vodyt ds fpUg _.kkRed ls /kukRed esa ifjofrZr gksrs gSa] vr% x[0, 1] ds fy, 1

2
x , g(x) dk 

LFkkuh; fufEu"B ds lkFk&lkFk fujis{k fufEu"B ds fcUnq gSA  

 vr%, g(x) dk U;wure eku 1

2
   
 

g  

 = 21/6 + 21/6 = 27/6  

  fodYi (A) lgh gS 

 g(x) dk vf/kdre eku ;k rks g(0) ;k g(1) ds cjkcj gSA  

 g(0) = 1 + 21/3 

 g(1) = 21/3 +1 

 vr% (B) vkSj (C) Hkh lgh gSaA  

11. ekuk ,d lfEeJ la[;k z ds lfEeJ la;qXeh dks z }kjk n'kkZ;k tkrk gSA ;fn z ,d v'kwU; lfEeJ la[;k gS ftlds 

fy, 2
2

1
( ) z

z
 ds okLrfod vkSj dkYifud nksuksa Hkkx iw.kk±d gSa] rc fuEufyf[kr esa ls |z| ds laHkkfor eku dkSuls 

gS@gSa\ 

 (A) 

1/4
43 3 205

2

 
 
 

 (B) 

1/4
7 33

4

 
 
 

 

 (C) 

1/4
9 65

4

 
 
 

 (D) 

1/4
7 13

6

 
 
 

 

mÙkj (A) 

gy ekuk z = r.ei
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 blfy,, 2 2 –2
2 2

1 1
( )       

 
iz r e a ib

z r
, tgk¡ a, b  Z 

 blfy,, 
2

2 2 2
2

1    
 
r a b

r
 

  r8 – (a2 + b2 – 2)r4 + 1 = 0 

  
2 2 2 2 2

4 ( – 2) ( – 2) – 4

2

  


a b a b
r  

 a2 + b2 = 45 ds fy, (vFkkZr~ (a, b) = (± 6, ±3) ;k (±3, ±6)) 

 ;gk¡ 
1/4

43 3 205

2

 
  
 

r  

12. ekuk f=T;k R > 0 okyk ,d o`Ùk G gSA ekuk G1, G2, …, Gn, leku f=T;k r > 0 okys n o`Ùk gSaA ekuk fd n o`Ùkksa G1, 

G2, …, Gn esa ls izR;sd o`Ùk] G dks cká :i ls Li'kZ djrk gS rFkk i = 1, 2, …, n − 1 ds fy,] o`Ùk Gi,Gi+1 dks cká :i 

ls Li'kZ djrk gS] rFkk Gn, G1 dks cká :i ls Li'kZ djrk gSA rc fuEufyf[kr esa ls dkSulk@dkSuls dFku lR; 
gS@gSa\ 

 (A) ;fn n = 4, rc  2 – 1 r < R (B) ;fn n = 5, rc r < R  

 (C) ;fn n = 8, rc  2 – 1 r < R (D) ;fn n = 12, rc  2 3 1 r R  

mÙkj (C, D) 

gy fp=kuqlkj,  

  

 sin
   

  
r

n R r
 

  1 cosec
    

 
R

r n


   cosec – 1
       

R r
n

 

 (A) n = 4,  2 – 1R r 

 (B) 5, cosec – 1
5

    
 

n R r  
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  cosec – 1
6

    
 

R r R r  

 (C) 8, cosec – 1
8

        
n R r  

  cosec – 1
4

       
R r    

   2 – 1R r  

 (D) 12, cosec – 1
12

        
n R r  

   2 3 1 1    R r   

   2 3 1 R r  

13. ekuk ˆ ˆ,i j  rFkk k̂  bdkbZ lfn'k gSa] tks rhu /kukRed funsZ'kkad v{kksa ds vuqfn'k gSaA ekuk 

2 3 2 3

1 2 3 1 2 3

ˆ ˆ ˆ3 ,

ˆ ˆ ˆ, , ,

ˆ ˆ ˆ, , ,

  

   

   









a i j k

b i b j b k b b

c c i c j c k c c c

 

 rhu lfn'k gS tcfd  b2b3 > 0, 0 


a b  rFkk 

3 2 1

3 1 2 2

2 1 3 3

0 1 3

0 1

0 1

     
          

          

c c c

c c b c

c c b c

. 

 rc] fuEufyf[kr esa ls dkSulk@dkSuls fodYi lR; gS@gSa\ 

 (A) 0 
 
a c  (B) 0  

 
b c  

 (C) 10

b  (D) 11


c  

mÙkj (B, C, D) 

gy 
3 2 1

3 1 2 2

2 1 3 3

0 1 3
ˆ ˆ ˆ ˆ ˆ ˆ0 1

0 1

     
                
           

c c c

i j k c c b i j k c

c c b c

 

   ... i  
  

c b a c  

    0      
     

c b b a b c b 

  0 
 
b c 
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 iqu% lehdj.k (i) ls 

 ( ) 2
0  =  − =c b c a c c  

  
2

cos , ^=   =c a c a c  

   11c a c    

 fn;k gS fd 2 30 3 0 =  − + =a b b b   

                             b3 – b2 = 3 

 rFkk  b2 · b3 > 0 

 vc  
2 2 2

2 31= + +b b b  

           = 1 + (b3 – b2)2 + 2b2b3 

           = 10 + 2b2b3 

  
2

10 10  b b  

14. x ds fy,] ekuk Qyu y(x) vody lehdj.k 

( )12 cos , 0 0
12

 
+ = = 

 

dy
y x y

dx
. 

 ds gy gSaA rc] fuEufyf[kr dFkuksa esa ls dkSulk@dkSuls dFku lR; gS@gSa\ 

 (A) y(x) ,d o/kZeku Qyu gS 

 (B) y(x) ,d gzkleku Qyu gS 

 (C) ,d okLrfod la[;k  fo|eku gS tcfd js[kk y = , oØ y = y(x) dks vifjfer :i ls vusd fcUnqvksa ij izfrPNsn 

djrh gS 

 (D) y(x) ,d vkorhZ Qyu gS 

mÙkj (C) 

gy 12 cos
12

 
+ =  

 

dy x
y

dx
 

 12 12 12. cos
12

 
=  =  + 

 


x x x x
e y e e dx C  

  
12

12

2
2

12cos sin
12 12 12

12
12

    
 = + +  

   
+  

 

x
x e x x

y e C  

 ( )
2

2

12
0 0

12
12

=  = −
 

+  
 

y C  
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 blfy, 

 1

121
12cos sin 12

12 12 12


 
 

                
 
  


x

f x

x x
y e  

 

 2

2
12

2

1
sin cos 12

12 1212



 
 

                 
 
  


x

f x

dy x x
e

dx
 

 tc x dk eku vf/kd gS rc 12e–12x dk eku 'kwU; gSA  

 ysfdu f2(x), 
4 4

2 2,
12 12

                 
 

 esa fLFkr gSA  

 vr% 
dy

dx
, vius fpUg ifjofrZr djrk gSA  

 blfy, y(x), lHkh okLrfod la[;k ds fy, ,dfn"V ugha gSA  

 rFkk tc x dk eku cgqr vf/kd gks rc iqu% – 12e–12x yxHkx 'kwU; gS ysfdu f1(x) vkorZdky gS] blfy, dqN  fo|eku 

gS ftlds fy, y =  vifjfer :i ls vusd fcUnqvksa ij y = y(x) dks izfrPNsn djrk gSA 

[k.M – 3 (vf/kdre vad : 12) 

 bl [k.M esa pkj (04) iz”u gSaA 

 izR;sd iz”u esa pkj fodYi (A), (B), (C) o (D) fn, x, gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi 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 vadu ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad : +3 ;fn dsoy lgh fodYi dks pquk x;k gS( 

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

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

15. 4 ckWDl ij fopkj dhft,] tgk¡ izR;sd ckWDl esa 3 yky xsans rFkk 2 uhyh xsans gSaA ekuk fd lHkh 20 xsans fHkUu gSaA mu 

rjhdksa dh la[;k dkSulh gks ldrh gSa ftlesa bu 4 ckWDl esa ls 10 xsanks dks bl izdkj p;fur fd;k tkrk gS fd 

izR;sd ckWDl esa de ls de ,d yky xsan rFkk ,d uhyh xsan dk p;u fd;k tk lds\ 

 (A) 21816 

 (B) 85536 

 (C) 12096 

 (D) 156816 

mÙkj (A) 
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gy  

 4C1 [3 yky 1 uhyh 2 yky 2 uhyh] + fLFkfr II. 

 =   2 234 2 3 3 2 4 3 2 3 2 3 2
1 1 1 1 1 2 2 1 1 2 1 1
            C C C C C C C C C C C C  

 =       3 2 2
4 5 6 6 3 2 3 6    

 = 4320 + 17496 

 = 21816 (fodYi A) 

16. ;fn 

5 3

2 2
3 1

2 2

 
 
 
   
 

M , rc fuEufyf[kr vkO;wg esa ls dkSulk fodYi M2022 ds cjkcj gS\ 

 (A) 
3034 3033

3033 3032

 
   

 (B) 
3034 –3033

3033 3032

 
  

 

 (C) 
3033 3032

3032 3031

 
   

 (D) 
3032 3031

3031 3030

 
   

 

mÙkj (A) 

gy 

5 3

2 2
3 1

2 2

 
 
 
   
 

A  

  2 4 3

3 2

 
    

A  

 3

11 9

2 2
9 7

2 2

 
 
 
   
 

A  

 4 7 6

6 5

 
    

A  

 rFkk blh izdkj 
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3 3
1

2 2
3 3

1
2 2

  
 
    
 

n

n n

A
n n

 

 vc] 

 2022

3 2022 3 2022
1

2 2
3 2022 3 2022

1
2 2

   
 
     

 

A  

   
3034 3033

3033 3032

 
    

 

  fodYi (A) lgh gSA  

17. ekuk fd  

 ckWDl-I esa 8 yky, 3 uhyh rFkk 5 gjh xsans gSa] 

 ckWDl -II esa 24 yky, 9 uhyh rFkk 15 gjh xsans gSa] 

 ckWDl -III esa 1 uhyh] 12 gjh rFkk 3 ihyh xsans gSa] 

 ckWDl -IV esa 10 gjh, 16 ukjaxh rFkk 6 lQsn xasns gSaA 

 ckWDl-I; ls ,d xsan dks ;kn`fPNd :i ls p;fur fd;k tkrk gSA bl xsan dks b dgk x;k gSA ;fn b yky gS rc 
ckWDl-II ls ;kn`fPNd :i ls ,d xsan dks p;fur fd;k tkrk gS] ;fn b uhyh gS rc ckWDl-III ls ;kn`fPNd :i ls ,d 
xasn dks p;fur fd;k tkrk gS] rFkk ;fn b gjh gS rc ckWDl-IV ls ;kn`fPNd :i ls ,d xsan dks p;fur fd;k tkrk 
gSA ?kVuk ^^p;fur xsanksa esa ls ,d lQsn xsan gSa** ds ?kfVr gksus dh lizfrca/k izkf;drk dk eku dkSulk gS] fn;k x;k 
gS fd ?kVuk ^^p;fur xsanksa esa ls de ls de ,d gjh xsan gS**\ 

 (A) 
15

256
 (B) 

3

16
 

 (C) 
5

52
 (D) 

1

8
 

mÙkj (C) 

gy    

 fLFkfr A : p;fur xsanksa esa ls ,d xsan lQsn gS 

   B : p;fur xsanksa esa de ls de ,d xsan gjh gS 

 

5 6

16 32
1 15 3 12 5

1
2 48 16 16 16


   
      

A
P

B
 

      

5

52

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18.  /kukRed iw.kk±d n ds fy,, 
2 2

2 2

16 5 3 32 3
( )

4 3 8 3

   
  

 

n n n n
f n n

n n n n

2 2

2 2

48 3 3 25 7
...

12 3 7

  
  



n n n n

n n n
ifjHkkf"kr gSaA  

 rc, lim ( )
n

f n  dk eku gS  

 (A) 
4

3 log 7
3

 e  

 (B) 
3 7

4 log
4 3

   
 e  

 (C) 
4 7

4 log
3 3

   
 e  

 (D) 
3

3 log 7
4

 e  

mÙkj (B) 

gy  

  
2 2 2

2 2 2

16 5 3 32 3 25 7
( ) .....

4 3 8 3 7

    
    

 

n n n n n n
f n n

n n n n n
 

   
2 2 2

2 2 2

16 5 3 32 3 25 7
1 1 ........ 1

4 3 8 3 7

         
              

      

n n n n n n

n n n n n
 

  
2 2 2

9 16 9 32 25
.....

4 3 8 3 7

 
   

 

n n n
f n

n n n n n
 

   
2

1 1

9 16
9 16 1

4 3 4 3 

      
   
 

 
n n

r r

r
n r n

rnrn n
n

 

 
1

0

9 16
lim ( )

4 3




n

x
f n dx

x
 

   
 1

0

16 12 3

4 3

 



x

dx
x

 

   
1

0

3
4 ln 4 3

4
    
 

x x  

   
3 7

4 ln
4 3

   


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