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Answers & Solutions 

for 

JEE (Advanced)-2022 (Paper-1) 

 

[k.M – 1 (vf/kdre vad : 24) 

• bl [kaM esa vkB (08) iz”u gSaA 

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

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

ntZ djus ds fy, fpfUgr LFkku ij ntZ dhft,A ;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 vadu ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad : +3 ;fn dsoy lgh la[;kRed eku gh ntZ fd;k x;k gSA 

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

1. nks xksyh; rkjksa A rFkk B ds ?kuRo Øe”k% 
A
 rFkk 

B
 gSA A rFkk B dh f=T;k leku gS rFkk buds nzO;eku M

A
 rFkk M

B
, 

M
B
 = 2M

A
 ls lEcfU/kr gSA vU;ksU; fØ;k izfØ;k ds dkj.k] rkjsa A ds dqN nzO;eku dh gkfu gksrh gS] rkfd bldh 

f=T;k vk/kh gks tkrh gS] tcfd bldh xksykdkj vkd`fr cuh jgrh gS rFkk bldk ?kuRo 
A
 jgrk gSA A }kjk lEiw.kZ 

nzO;eku gkfu B ij ,d eksVs xksykdkj dks”k ds :Ik esa tek gks tkrh gS tcfd dks”k dk ?kuRo 
A
 gSA ;fn v

A
 rFkk v

B
 

vU;ksU; fØ;k izfØ;k ds ckn A rFkk B ls iyk;u osx gS] rc vuqikr 
1/3

10

15
=B

A

v n

v
 gSA n dk eku ______ gSA 

mÙkj (2.30) 

gy 02

2
8

2

A
A

vGM
v

R
= =

 
  

 

 

 B ds fy,, ( )3 3 34 4 7

3 3 8
r R R − =    

  

1

315

8
r R

 
=  

 
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  

( )
1

3

7
2 2

8

15

2

A A

B

G M M

v

R

 
 + 

 
=  

   

( )
0 1

3

23 2

8 15

v


= 



 

   

( ) ( )
1 1

3 3

23 2.30 10

15 15

B

A

v

v


= =   

  n = 2.30 

2. ,d iz;ksx”kkyk ra= esa ,d vYQk d.k }kjk ukfHkdh; vfHkfØ;k 
16 4 1 19
7 2 1 8N He H O+ → +  lEiUu djus ds fy, vko”;d 

U;wure xfrt ÅtkZ n (MeV esa) gSA ekuk fd 16
7 N  iz;ksx”kkyk ra= esa fojke esa gSA 

16 4 1
7 2 1N, He, H  rFkk 19

8 O  ds nzO;eku 

Øe”k% 16.006 u, 4.003 u, 1.008 u rFkk 19.003 u ds :Ik esa fy;s tk ldrs gS] tgk¡ 1 u = 930 MeVc
–2

 gSA n dk eku 

_______ gSA 

mÙkj (2.33) 

gy Q = (m
N
 + m

He
 – m

H
 – m

O
) × c

2 

  = (16.006 + 4.003 – 1.008 – 19.003) × 930 MeV 

  = – 1.86 MeV 

  = 1.86 MeV vo”kksf"kr ÅtkZ  

 rFkk, 
21 4

2 5


  =

m m
v

m
xfrt Åtk Z e as vfèkdre gkfu  

 21 5

2 4
mv Q=   

    
5

(1.86) MeV
4

=   

    = 2.325 MeV 

   n = 2.33 

3. fuEu ifjiFk esa C
1
 = 12 F, C

2
 = C

3
 = 4 F rFkk C

4
 = C

5
 = 2 F gSA C

3
 esa laxzfgr vkos”k ____ C gSA 

 

mÙkj (8.00) 

gy fn;s x;s ifjiFk ls, 

 C3 ds fljksa ij foHkokUrj 2 V (fu;r) gS 

  Q3 = 2 × 4 C 

        = 8 C 
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4. 2 cm yEckbZ dh ,d NM+ ,d irys mÙky ysal ds eq[; v{k ds lkFk 
2

3


 jsfM;u dks.k fufeZr djrh gSA ysal dh 

Qksdl nwjh 10 cm gS rFkk bls fp= esa n”kkZ, vuqlkj oLrq ls 
40

cm
3

 dh nwjh ij j[kk tkrk gSA izfrfcEc dh Å¡pkbZ 

30 3
cm

13
 gS rFkk eq[; v{k ds lkis{k blds }kjk cuk;k x;k dks.k  jsfM;u gSA  dk eku 

n


 jsfM;u gS, tgk¡ n 

_______ gSA 

 

mÙkj (6.00) 

gy  

 

40
10

3 40 cm
43

10
3

OA



 = =

−

 

 

43
10

4303 cm
43 13

10
3

OB



 = =

−

 

  
430 90

40 cm
13 13

A B  = − =  

  
30 3 1

tan
90 3

13
13

 = =
 

  
 

 

  
6


 =  

  n = 6.00 

5. le; t = 0 ij, 1 m f=T;k dh ,d fMLd fdlh {kSfrt ry ij fcuk fQlys dks.kh; Roj.k 22
rad s

3

− =  ls yq<+duk 

izkjEHk djrh gSA ,d NksVk iRFkj fMLd ls fpid tkrk gSA t = 0 ij] ;g fMLd ds lEidZ fcUnq rFkk ry ij gSA blds 

i'pkr~ le; = t s  ij] iRFkj Lo;a gh vyx gks tkrk gS rFkk fMLd ls Li”kZjs[kh; :i ls xfr djrk gSA ry ls 

ekfir iRFkj }kjk izkIr dh xbZ vf/kdre Å¡pkbZ (m esa) 
1

2 10
+

x
 gSA x dk eku _____ gSA [g = 10 ms

–2
 yhft,] 
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mÙkj (00.52)  

gy  st =   esa fMLd }kjk ?kwf.kZr dks.k 

 2

0

1

2
t t =  +   

  ( )
21 2

2 3
 =    

   rad
3


=  

 rFkk fMLd dk dks.kh; osx gS 

 0 t =  +   

  
2

rad/s
3


=  

 rFkk 
cm

2
1

3
v R


=  =   

    
2

 m/s
3


=  

 blfy,] ml {k.k ij tc ;g vyx gksrk gS] fLFkfr gS 

  

  

 ( ) ( )
2 2

cm cm2 cos120v R v R v=  + +    

  
cm

2
 m/s

3
v


= =  

 rFkk 
cm

sin120
tan

cos120

R

v R

 
 =

+  
 

  tan 3 =  

  rad
3


 =  

 blfy,, 
2 2

max

sin

2

u
H

g


=  

   

2

22
sin 60

3

2 10

 
   

 
=


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4 3

9 2 10 4

 
=

  
 

    m
60


=  

 blfy,] /kjkry ls Å¡pkbZ gksxh  

  ( )
1

1 cos60
60 2 10

x
R


−  + = +  

  0.52
6

x


= =  

6. nzO;eku 1 kg rFkk f=T;k 1 m dk ,d Bksl xksyk {kSfrt ls vkufr dks.k  = 30° ds lkFk ,d fLFkj vkur ry ij fcuk 

fQlys yq<+drk gSA vkur ds lekUrj leku ifjek.k 1 N ds nks cy fp= esa n”kkZ, vuqlkj xksys ij dk;Z djrs gSa] ;g 

nksuksa xksys ds dsUnz ls nwjh r = 0.5 m ij gSA ry ij uhps dh vksj xksys dk Roj.k ______ ms
–2

 gSA (g = 10 ms
–2

 

yhft,) 

 

mÙkj (02.86) 

gy  

 lEidZ fcUnq ds lkis{k cy vk?kw.kZ ysus ij 

 sin 30 1 1mgR  = +   

   dks /kukRed ysus ij 

 5 – 1 = 27

5
mR  

  220
rad/s

7
 =  

 blfy,, a
cm

 = R = 220
m/s

7
 

 2
cm 2.86 m/sa =  
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7. ,d ry ij j[ks izsjdRo L = 0.1 H rFkk /kkfjrk C = 10–3 F okys ,d LC ifjiFk ij fopkj dhft,A ifjiFk dk {ks=Qy 

1 m2 gSA bls B0 lkeF;Z ds ,d fu;r pqEcdh; {ks= esa j[kk tkrk gS] tks ifjiFk ds ry ds yEcor~ gSA le; t = 0 ij] 

pqEcdh; {ks= lkeF;Z B = B0 + t ds vuqlkj js[kh; :i ls c<+uk izkjEHk djrk gS rFkk  = 0.04 Ts–1 gSA ifjiFk esa /kkjk 

dk vf/kdre ifjek.k _____ mA gSA 

mÙkj (04.00) 

gy ifjiFk esa izsfjr fo-ok-c- gS 

 ( )( )0
d d

E B t A
dt dt


= = +   

   =  × A 

   = 0.04 V 

 blfy, ifjiFk dks fuEukuqlkj iqu% O;ofLFkr fd;k tk ldrk gS 

  

 fdjpkWQ ds fu;e dk mi;ksx djus ij ge fy[k ldrs gS 

 
di q

E L
dt C

= +  

 
di q

L E
dt C

= −  

 ;k ( )
2

2

1d q
q CE

LCdt
= − −  

 ljy vkorZ xfr fl)kUr dk mi;ksx djus ij ge fy[k ldrs gS 

 q = CE + A sin(t + ) 
1 

 = 
 LC
tgk¡  

 t = 0 ij, q = 0 rFkk i = 0 

 blfy, A = CE rFkk 
2


 = −  

 q = CE – CE cos t 

 blfy, sin
dq

i CE t
dt

= =    

 blfy, 
3

max
3

10 0.04

0.1 10

i
−

−


=



 

   = 4 mA 
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8. ,d iz{ksI; dks {kSfrt /kjkry ls v pky rFkk iz{ksi.k dks.k  ls nkxk tkrk gSA tc xq:Roh; Roj.k g gS] rc iz{ksI; dh 

ijkl d gSA ;fn blds iz{ksi iFk esa mPpre fcUnq ij] iz{ksI; fHkUu&fHkUu {ks=kas esa izos”k djrk gS] tgk¡ izHkkoh xq:Roh; 

Roj.k 
0.81

 =
g

g  gS] rc uohu ijkl d = nd gSA n dk eku _____ gSA 

mÙkj (00.95) 

gy 
2 sin2u

d
g


=  

 
2 2sin

2

u
H

g


=  

 blfy,] uohu {ks= esa izos'k djus ds ckn] iz{ksI; }kjk /kjkry rd igq¡pus esa fy;k x;k le;  

 
2H

t
g

=


 

  
2 22 sin 0.81

2

u

g g


=


 

  
0.94sin

g


=  

 blfy,] uohu {ks= esa iz{ksI; }kjk fd;k x;k {kSfrt foLFkkiu gS  

 
0.9 sin

cos
u

x u
g


=    

  
2 sin2

0.9
2

u

g


=  

 blfy,, 
2

d
d x = +  

  = 0.95d 

 blfy,, n = 0.95d 

[k.M – 2 (vf/kdre vad : 24) 

• 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,] ¼lHkh½ 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@gSa( 

 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 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 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. ,d lekUrj IysV la/kkfj= dh IysVksa ds eè; varjky dks ijkoS|qrkad K >1 okys ,d ekè;e ls Hkjk tkrk gSA IysVksa dk 

{ks=Qy vR;f/kd gS rFkk buds eè; dh nwjh d gSA la/kkfj= dks fp= (a) esa n”kkZ, vuqlkj oksYVrk V dh ,d cSVjh ls 

la;ksftr fd;k tkrk gSA vc nksuksa IysVksa dks fp= (b) esa n”kkZ, vuqlkj budh ewy fLFkfr;ksa ls 
2

d
 nwjh rd xfr djk;h 

tkrh gSA 

 

 fp= (a) esa rFkk fp= (b) esa iznf”kZr vfHkfoU;kl ls xqtjus okyh izfØ;k esa] fuEufyf[kr esa dkSulk@dkSuls dFku lgh 

gS@gSa\ 

 (A) ijkoS|qr inkFkZ ds vUnj fo|qr {ks= 2K ds xq.kd ls ?kVrk gS 

 (B) /kkfjrk 
1

1+K
 ds xq.kd ls ?kVrh gSA 

 (C) la/kkfj= dh IysVksa ds eè; oksYVrk (K + 1) ds xq.kd ls c<+rh gSA 

 (D) izfØ;k esa fd;k x;k dk;Z ijkoS|qr ekè;e dh mifLFkfr ij fuHkZj ugha djrk gS 

mÙkj (B) 

gy    

 0
a

K A
C

d


=  0

b

A
C

d
d

K


=

 
+  

 

 

 0
a

K A
q V

d


=   

( )
0

1

AK

d K


=

+
 

 0

0 0

a
a

q K AV
E

KA dK A


= =

 
 

( )
0

1
b

AKV
q

d K


=

+
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V

d
=  ( )

E
=bE

K

ok¸kq

ijkoS|rq
 

     
0

bq

KA
=


 

     
( )( )

0

01

AKV

d K KA


=

+ 
 

     
( )1

V

d K
=

+
 

 /kkfjrk 
1

1K +
 ds xq.kd ls ?kVrh gS 

 izØe esa fd;k x;k dk;Z = Uf – Ui 

   ( ) 21

2
f iC C V= −   

   
( )

20 01

2 1

AK K A
V

d K d

  
= −  + 

 

   2 01 1
1

2 1

AK
V

d K

  
= − 

+ 
 

   
2

01 1 1

2 1

AKV K

d K

 − −
=

+
 

   
2 2

01

2 1

AV K

d K

  −
=  

 + 

 

10. fp= esa R1 ls R8 okys 1  ds vkB izfrjks/kksa rFkk oksYVrk 1 = 12 V rFkk 2 = 6 V okyh nks vkn”kZ cSVfj;ksa dk ,d ifjiFk 

n”kkZ;k x;k gSA 

 

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

 (A) R1 ls izokfgr /kkjk dk ifjek.k 7.2 A gSA 

 (B) R2 ls izokfgr /kkjk dk ifjek.k 1.2 A gSA 

 (C) R3 ls izokfgr /kkjk dk ifjek.k 4.8 A gS 

 (D) R5 ls izokfgr /kkjk dk ifjek.k 2.4 A gSA 
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mÙkj (A, B, C, D) 

gy  

 fcUnq A rFkk B leku foHko ij gS blfy, ;s lfEefyr@la;qDr gks ldrs gSaA 

  

 ywi 1 ds fy, 

 
1 1

( ) 6 0
2 2

x x y x− − + − + =  

 2 6
2

y
x− − = −  

 –4x – y = –12 

 4x + y = 12                                     …(1) 

 ywi 2 ds fy, 

 
1 1

1 12 ( ) 0
2 2

y y x y+ + + + =  

 
3

12
2 2 2

y x
y + + = −  

 2 12
2

x
y + = −  

 4y + x = –24                                          …(2) 

 4y + x – 16x – 4y 

      = –24 – 48 

 –15x = –72 

      
72

15
x =  

 
72

4 12
15

y
 

+ = 
 
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288

12
15

y = −  

     
180 288

15

−
=  

     
108

7.2 A
15

−
= = −  

 R1 esa /kkjk = 7.2 A 

 R2 esa /kkjk 
72 108 1

2 15 15 2

+  
= = − 

 

x y
 

                   
1 36 2.4

A
2 15 2

 
= = 

 
 

                               = 1.2 A 

 R3 esa /kkjk = x = 4.8 A 

 R5 esa /kkjk 
1

2.4 A
2

= =x  

11. ?kuRo  = 0.2 kg m–3 dh ,d vkn”kZ xSl h Å¡pkbZ dh ,d fpeuh esa blds fupys fljs ls  = 0.8 kg s–1 dh nj ls 

izos”k djrh gS rFkk fp= esa n”kkZ, vuqlkj Åijh fljs ls ckgj fudyrh gSA fupys fljs dk vuqizLFk dkV {ks=Qy A1 

= 0.1 m2 gS rFkk Åijh fljs dk vuqizLFk dkV {ks=Qy A2 = 0.4 m2 gSA fupys fljs ij xSl ds nkc rFkk rki Øe”k% 

600 Pa rFkk 300 K gS] tcfd Åijh fljs ij bldk rki 150 K gSA fpeuh bl izdkj fo|qrjks/kh :Ik ls xeZ gksrh gS 

fd xSl :)ks’e izlkj ls xqtjsA g = 10 ms–2 yhft, rFkk xSl dh fof”k’V Å’ekvksa dk vuqikr  = 2 gSA ok;qe.Myh; 

nkc dks ux.; ekfu;s 

 

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

 (A) fpeuh ds Åijh fljs ij xSl dk nkc 300 Pa gS 

 (B) fpeuh ds fupys fljs ij xSl dk osx 40 ms–1 gS rFkk Åijh fljs ij xSl dk osx 20 ms–1 gSA 

 (C) fpeuh dh Å¡pkbZ 590 m gSA 

 (D) Åijh fljs ij xSl dk ?kuRo 0.05 kg m–3 gSA 

mÙkj (B, C) 

gy 

1

1
1 1

2 2

T

T

− 
=  

  
 

  ( )

1

1
3

2

150
0.2 0.1 kg/m

300

 
 = = 

 
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 nzO;eku izokg dh nj = 0.8 kg/s 

  “kh’kZ ij vk;ru izokg nj = 8 m
3
/s 

  2 2
2

1 1

1
600

2

P
P

P

 
   

=  =   
   

 

  2 150 PaP =  

 fupys fljs ij xSl dk osx 1

1

0.8
40 m/s

0.2 0.1

V

A
= = =


 

 Åijh fljs ij xSl dk osx 
0.8 2

20 m/s
0.2 0.4


= =


 

 ÅtkZ laj{k.k iz;qDr djus ij 

 
2 2

1 1 1 2 2 2 2 2

1 1
 

2 2
v P v P gh + =  + +   

  ( )( ) ( )( ) ( )( ) 2

1 1
0.2 1600 600 0.1 400 150 0.1 10

2 2
h+ = + +  

  h
2
 = 590 m 

12. rhu lery niZ.k Hkqtk yEckbZ L okyk ,d leckgq f=Hkqt fufeZr djrs gSA fp= esa n”kkZ, vuqlkj fdlh ,d “kh’kZ ls 

nwjh l > 0 ij ,d NksVk fNnz gSA izdk”k dh ,d fdj.k  dks.k ij fNnz ls xqtkjh tkrh gS rFkk ;g dsoy blh fNnz ls 

ckgj vk ldrh gSA niZ.k vfHkfoU;kl dk vuqizLFk dkV rFkk izdk”k dh fdj.k leku ry ij fLFkr gSA 

 

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

 (A) 0 < 𝑙 < L ds fy, izdk”k dh fdj.k  = 30° ds fy, ckgj vk,xhA 

 (B) 
2

L
l =  ds fy, ,d dks.k gS ftl ij izdk”k dh fdj.k nks ijkorZuksa ds ckn ckgj vk,xhA 

 (C) izdk”k dh fdj.k  = 60° rFkk 
3

L
l =  ds fy, dHkh Hkh ckgj ugha vk,xhA  

 (D) izdk”k dh fdj.k N% ijkorZuksa ds ckn  = 60° rFkk 0 < 𝑙 < 
3

L
 ds fy, ckgj vk,xhA 
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mÙkj (A, B) 

gy  

 tSlk fd ge ns[k ldrs gS fd,  = 30° ds fy,, fdj.k yEcor :i ls vkifrr gksxh rFkk blfy, ;g viuk iFk 

vuqjsf[kr djsxhA 

  (A) lgh gS 

 fLFkfr dh lefefr ij fopkj djrs gq,] gesa izkIr gks ldrk gS: 

  

  (B) lgh gS 

  

 tSlk fd mijksDr fp= ls Li’V gS fd fdj.k ckgj fudyrh gS  

  (C) lgh ugha gSA 

 blh izdkj] tSlk fd mijksDr fp= ls Li’V gS fd ijkorZuksa dh dqy la[;k = 5.  

  (D) lgh ugha gSA 

13. N% vkos”kksa dks fp= esa n”kkZ, vuqlkj Hkqtk yEckbZ 𝑎 ds ,d le ‘kVHkqt ds pkjksa vksj j[kk tkrk gSA buesa ls ik¡p vkos”kksa 

ij vkos”k 𝑞 gS rFkk “ks’k ,d vkos”k ij vkos”k x gSA izR;sd vkos”k ls ‘kV~Hkqt dh fudVorhZ Hkqtk ij Mkyk x;k yEc 

‘kV~Hkqt ds dsUnz O ls xqtjrk gS rFkk ;g Hkqtk dks ,d lef}Hkkftr djrk gSA 
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 fuEufyf[kr esa ls dkSulk@dkSuls dFku SI ek=dksa esa lgh gS@gSa\ 

 (A) tc x = q, rc O ij fo|qr {ks= dk ifjek.k “kwU; gSA 

 (B) tc x = – q, rc O ij fo|qr {ks= dk ifjek.k 
2

06

q

a 
 gSA 

 (C) tc x = 2q, rc O ij foHko 

0

7

4 3

q

a 
 gS 

 (D) tc x = – 3q, rc O ij foHko 

0

3
–

4 3

q

a 
 gS 

mÙkj (A, B, C) 

gy tc x = q, fLFkfr lefer gS 

  O ij fo|qr {ks= “kwU; gksxk 

  (A) lgh gS 

 tc x = –q, ge x ij q + (– 2q) ds vuqlkj fopkj dj ldrs gS  fo|qr {ks= dk ifjek.k 

  O 
( )

2

0

21

4 3
2

2

q

a

=
   

  
 

 ij 

  
2 2

0 0

1 2

4 3 6

q q

a a
= =

   
 

  (B) lgh gS 

 x = 2q ds fy,, O ij foHko gS 

 0

0 0

1 1
6

4 43 3

q q
V

a a
=   +

   
 

 

0

7

4 3

q

a
=

 
 

  (C) lgh gS 

 x = – 3q ds fy,, 0

0

1
2

4 3

q
V

a
=  

 
02 3

q

a
=

 
 

  (D) lgh ugha gSA 
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14. ,d ukfHkd esa U;wfDy;kWuksa dh ca/ku ÅtkZ ;qXelfgr dwykWe izfrd’kZ.k }kjk izHkkfor gks ldrh gSA ekuk fd lHkh 

U;wfDy;kWu ukfHkd ds vUnj ,dleku :Ik ls forfjr gSA ekuk ukfHkd esa izksVkWu dh ca/ku ÅtkZ p

bE gS rFkk U;wVªkWu dh 

ca/ku ÅtkZ 
n

bE gSA 

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

 (A) p n

b bE E− , Z(Z – 1) ds lekuqikrh gS] tgk¡ Z ukfHkd dk ijek.kq Øekad gSA 

 (B) p n

b bE E− , 
1

3A
−

 ds lekuqikrh gS] tgk¡ A ukfHkd dh nzO;eku la[;k gS 

 (C) p n

b bE E− /kukRed gSA 

 (D) p

bE  c<+sxk ;fn ukfHkd ,d iksftVªkWu mRlftZr djrs gq, ,d chVk {k; ls xqtjrk gSA 

mÙkj (A, B, D) 

gy dqy ca/ku ÅtkZ ¼izfrd’kZ.kksa ij fopkj fd, fcuk½]  

 
2[ ( – ) ]= + −b p n xE Zm A Z m m c  

 tgk¡, A
Z X  fopkj.kh; ukfHkd gSA  

 vc] izfrd’kZ.k ij fopkj djrs gq,: 

 izksVkWu ;qXeksa dh la[;k 2
ZC=  

  ;g izfrd’kZ.k ÅtkZ 
2

0

( 1) 1

2 4

Z Z e

R

−
 


 

 tgk¡ R ukfHkd dh f=T;k gS 

  ( 1)
p n

bb
E E Z Z−  −    U;wVªkWuksa ds fy, dksbZ izfrd’kZ.k in ugha gSA  

 blh izdkj] pw¡fd 1/3
0=R R A  

  
–1/3− 

p n
bb

E E A  

 izksVkWuksa ds eè; izfrd’kZ.k ds dkj.k, 

 
p n

bb
E E  

 pw¡fd + {k; esa, izksVkWuksa dh la[;k ?kVrh gS  izfrd’kZ.k ?kVsxk 

  
p
b

E  c<+sxhA 

[k.M – 3 (vf/kdre vad : 12) 

• bl [k.M esa pkj (04) feyku lwfp;ksa ds leqPp; gSaA 

• izR;sd leqPp; esa ,d cgqfodYih; iz”u gSaA 

• izR;sd leqPp; esa nks lwfp;k¡ gSa: lwph-I rFkk lwph-II 

• lwph-I esa pkj izfof’V;k¡ (I), (II), (III) rFkk (IV) gSa rFkk lwph-II esa ik¡p izfof’V;k¡ (P), (Q), (R), (S) rFkk (T) gSaA 

• lwph-I rFkk lwph-II ij vk/kkfjr izR;sd cgqfodYih; iz”u esa pkj fodYi fn, x, gSa rFkk buesa ls dsoy ,d fodYi 

cgqfodYih; iz”u esa iwNh x;h ifjfLFkfr dks larq’V djrk gSA 

• izR;sd iz”u ds mÙkj dk ewY;kadu fuEufyf[kr vadu ;kstuk ds vuqlkj fd;k tk,xk: 

 iw.kZ vad  : +3 dsoy ;fn lgh la;kstu ds fodYi ds laxr fodYi dks pquk x;k gS; 

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

 _.k vad  : −1 vU; lHkh ifjfLFkfr;ksa esaA 
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15. {ks=Qy A rFkk izfrjks/k R dk ,d NksVk o`Ùkkdkj ywi fdlh {kSfrt xy-ry ij bl izdkj n`f<+r gS fd ywi dk dsUnz lnSo 

,d yEch ifjukfydk ds v{k n̂  ij gksrk gSA ifjukfydk esa izfr bdkbZ yEckbZ m ?ksjs gSa rFkk ;g fp= esa n”kkZ, vuqlkj 

okekorZ fn”kk esa /kkjk I xzg.k fd, gq, gSA ifjukfydk ds dkj.k pqEcdh; {ks= n̂  fn”kk esa gSA lwph-I esa fu;r dks.kh; 

vko`fÙk  ds inksa esa n̂  dh le; fuHkZjrk n”kkZ;h x;h gSA lwph-II esa le; 
6

t


=


 ij o`Ùkkdkj ywi }kjk vuqHko fd;s 

x;s cy vk?kw.kZ n”kkZ;s x;s gSA ekuk 
2 2 2 2

0

2

A m I

R

 
 = . 

 

lwph-I lwph-II 

(I) ( )
1 ˆ ˆsin cos
2

t j t k +   
(P) 0 

(II) ( )
1 ˆ ˆsin cos
2

t i t j +   (Q) ˆ
4

i


−  

(III) ( )
1 ˆ ˆsin cos
2

t i t k +   (R) 
3 ˆ
4

i


 

(IV) ( )
1 ˆ ˆcos sin
2

t j t k +   (S) ˆ
4

j


 

 
(T) 

3 ˆ
4

i


−  

 fuEufyf[kr esa ls dkSulk fodYi lgh gS\ 

 (A) I → Q, II → P, III → S, IV → T 

 (B) I → S, II → T, III → Q, IV → P 

 (C) I → Q, II → P, III → S, IV → R 

 (D) I → T, II → Q, III → P, IV → R 

mÙkj (C) 

gy I. ˆ ˆB A k n =    

    = ( )cos
2

BA
t  

   = ( )sin
2

BA
t


  
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   i = ( )sin
2

BA
t

R


  

   m  = ( )
2

ˆ ˆsin
2

BA
iA k t k

R


=   

   ( )( )
2 2

ˆ ˆsin
2

B A
m B t k n

R


 =  =    

   ( )
2 2

2ˆ sin
2

B A
i t

R


 = − 
 

 

   
2 2

2 ˆsin
2 0 4

B A
i

R

   − 
 = − =  

  
 

   (I) →  Q. 

 II.   = O 

   (II) → P 

 III.   = ( )cos
2

BA
t  

   ( )sin
2

BA
i t

R


=   

   ( )
2

ˆsin
2

BA
m t k

R


=   

   ( )( )
2 2

ˆ ˆ ˆsin sin cos
2 2

B A
m B t k t i t k

R


 =  =    + 


 

   
( )

( )
2 2 sin

ˆsin
2

B A t
t j

R


=   

   ( )
2 2

2 ˆsin
2

B A
t j

R


=   

   ˆ
4

j


= . 

   III → S 

 IV. ( )sin
2

BA
t =   

   ( )cos
2

BA
i t

R


= −   

   ( )
2

ˆcos
2

BA
m t k

R


= −   

   ( ) ( )
2 2

2ˆ ˆ cos
2

B A
m B k j t

R


 =  = −    

   ( )
2 2

2ˆ cos
2 6

B A
i

R

  
 = +   

 
 

   
3 ˆ
4

i= +   

   (IV) → R. 
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16. lwph I esa pkj fudk; n”kkZ;s x;s gS ftuesa ls izR;sd esa fp= esa n”kkZ;s vuqlkj lkisf{kd xfr djrs gq, nks d.k A rFkk B 

gSA lwph II esa le; s
3


=t  ij buds lkisf{kd osx (m s

–1 
esa) ds lEHkkfor ifjek.k fn;s x;s gSA 

  lwph-I  lwph-II 

(I) A rFkk B, 1 m f=T;k ds ,d {kSfrt o`Ùk ij ,dleku dks.kh; pky  = 

1 rad s
–1 

ls xfr”khy gSA le; t = 0 ij A rFkk B dh izkjfEHkd dks.kh; 

fLFkfr;k¡ Øe”k%  = 0 rFkk 
2


 =  gSA 

 

(P) ( )3 1

2

+
 

(II) iz{ksI; A rFkk B dks Øe”k% t = 0 rFkk t = 0.1 s ij ¼leku ÅèokZ/kj ry 

esa½, leku pky 
–15

ms
2


=v  rFkk {kSfrt ry ls 45° ij nkxk tkrk 

gSA A rFkk B ds eè; izkjfEHkd nwjh bl izdkj vfr i;kZIr gS fd ;s ,d 

nwljs ls ugha Vdjk;sA (g = 10 ms
–2

) 

 

(Q) ( )3 – 1

2
 

(III) t = 0 ls xfr izkjEHk djus okys nks lUuknh nksyd A rFkk B, x fn”kk eas 

Øe”k  0 0
0 0

sin and sin
2

 
= = + 

 
A B

t t
x x x x

t t
 ds vuqlkj xfr”khy 

gSA x
0
 = 1 m, t

0
 = 1 s yhft,A 

 

(R) 10  
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(IV) d.k A, xy ry ij 1 m f=T;k ds ,d {kSfrt o`Ùkkdkj iFk esa fu;r 

dks.kh; pky  = 1 rad s
–1 
ls ?kw.kZu dj jgk gSA d.k B fp= esa n”kkZ, 

vuqlkj ÅèokZ/kj fn”kk esa 3 ms
–1 
dh fu;r pky ls Åij dh vksj 

xfr”khy gS (xq:Ro dks ux.; ekfu;s) 

 

(S) 2  

  (T) 225 1 +  

 fuEufyf[kr esa ls dkSulk fodYi lgh gS\ 

 (A) I → R, II → T, III → P, IV → S 

 (B) I → S, II → P, III → Q, IV → R 

 (C) I → S, II → T, III → P, IV → R 

 (D) I → T, II → P, III → R, IV → S 

mÙkj (C) 

gy (I)  

  2 2=  =v R
uVs

 

  I → S 

 (II) 
5 5 1ˆ ˆ( 0.13) cos45 – 0.1

2 2 2
Av t i g j

  
= = +   

 
 

  
5 5ˆ ˆ– 1
2 2

i j
  

= +  
 

 

  
–5 5ˆ ˆ( 0.1sec)
2 2

Bv t i j
  

= = +  
 

 

  t = 0.1 ds ckn, lkisf{kd osx ifjofrZr ugha gksus pkfg,] 

  rel
ˆ ˆ( 0.1sec) 5v t i j= =  −  

   225 1=  +  

  II → T  
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 (III) x = x
A
 – x

B
 

  0 0sin – sin
2

x t x t
 

= + 
 

 

  02 sin –
4

x t
 

=  
 

 

  rel 02 cos –
4

dx
v x t

dt

 
= =  

 
 

  2 cos –
3 4

  
=  

 
 

  
3 1 3 1

2
22 2

+ +
=  =  

  III → P  

 (IV) 2 2
rel 3 1 10= + =v  

  IV → R 

17. lwph I esa pkj fHkUu&fHkUu fudk;ksa esa Å’ekxfrd izØe n”kkZ;s x;s gSaA lwph II esa izØe ds dkj.k fudk; dh vkUrfjd 

ÅtkZ esa lEHkkfor ifjorZuksa ds ifjek.k (;k rks Bhd ;k fudVre lfUudVu esa) fn;s x;s gSA 

  lwph-I  lwph-II 

(I) 100° ij 10
–3

 kg ty dks 10
5
 Pa ds nkc ij leku 

rki ij Hkki esa :ikUrfjr fd;k tkrk gSA izØe esa 

fudk; dk vk;ru 10
–6

 m
3
 ls 10

–3
 m

3
 rd 

ifjofrZr gksrk gSA ty dh xqIr Å’ek = 2250 

kJ/kg 

(P) 2 kJ 

(II) 500 K rki ij V vk;ru okyh 0.2 eksy n`<+ 

f}ijek.kqd vkn”kZ xSl 3 V vk;ru rd lenkch; 

izlkj ls xqtjrh gSA ekuk R = 8.0 J mol
–1

 K
–1

. 

(Q) 7 kJ 

(III) ,d eksy ,dyijek.kqd vkn”kZ xSl dks vk;ru 

31
m

3
=V  rFkk nkc 2 kPa ls vk;ru 

8

V
 rd 

:)ks’e :Ik ls laihfM+r fd;k tkrk gSA 

(R) 4 kJ 

(IV) rhu eksy f}ijek.kqd vkn”kZ xSl ftlds v.kq 

dEiu dj ldrs gS] dks 9 kJ Å’ek iznku dh tkrh 

gS rFkk ;g lenkch; izlkj ls xqtjrh gSA 

(S) 5 kJ 

  (T) 3 kJ 

 fuEufyf[kr esa ls dkSulk fodYi lgh gS\ 

 (A) I → T, II → R, III → S, IV → Q 

 (B) I → S, II → P, III → T, IV → P 

 (C) I → P, II → R, III → T, IV → Q 

 (D) I → Q, II → R, III → S, IV → T 
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mÙkj (C) 

gy (I) U = ML – PV 

    = 10–3 × 2250 – 102kP × (10–3 – 10–6) m3 

    = 2.25 kJ – 0.1 kJ 

    = 2.15 kJ 

   I → P 

 (II) 
5

(
2

=V
R

C n<̀ f}ijek.kdq ½  

   Lkenkch; izlkj ds fy, 

   V  T 

   1 1
2

2 2 2

500
1500 K

3

V T V
T

V T V T
=  =  =  

   
5 8

0.2 (1500 – 500) J
2

VU nC T


 =  =    

    = 4 kJ 

   II → R 

 (III) :)ks’e izlkj 
5

3

 
 = 

 
 

   

5/3
5/3 0

1 2 0 21 2
(2 kPa)

8

   
 =   =   

 

V
P V P V V P

 

   P2 = 64 kPa 

   U = nCVT 

    
2 2 1 1

3 3 3 1 1
( – ) 64 – 2

2 2 2 3 8 3

  
= = =    

 

nR T
P V PV

 

    

3 8 2
– 3 kJ

2 3 3

 
=  = 

   

   III → T 

 (IV) lenkch; izlkj ds fy,,  

   U = nC
V
T = 

7

2
 nRT 

   Q = nC
P
T = 

9

2
 nRT 

   
7

9

U

Q


=


 

   
7

7 kJ
9

U Q =  =  

   IV → Q 
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18. lwph I esa fp=ksa esa iznf”kZr Qksdl nwfj;ksa (cm esa) okys nks ysal (1 rFkk 2) ds pkj la;kstu n”kkZ;s x;s gSA lHkh fLFkfr;ksa 

esaa oLrq dks izFke ysal ls ck;ha vksj 20 cm dh nwjh ij j[kk tkrk gS rFkk nksuksa ysalksa ds eè; nwjh 5 cm gSA lwph II esa 

vfUre izfrfcEcksa dh fLFkfr;k¡ n”kkZ;h x;h gSaA 

  lwph I  lwph II 

(I) 

 

(P) vafre izfrfcEc ysal 2 ds nk;ha vksj 7.5 cm 

ij fufeZr gksrk gS 

(II) 

 

(Q) vafre izfrfcEc ysal 2 ds nk;ha vksj 60.0 cm 

ij fufeZr gksrk gS 

(III) 

 

(R) vafre izfrfcEc ysal 2 ds ck;ha vksj 30.0 cm 

ij fufeZr gksrk gS 

(IV) 

 

(S) vafre izfrfcEc ysal 2 ds nk;ha vksj 6.0 cm 

ij fufeZr gksrk gS 

  (T) vafre izfrfcEc ysal 2 ds nk;ha vksj 30.0 cm 

ij fufeZr gksrk gS 

 fuEufyf[kr esa ls dkSulk fodYi lgh gS\ 

 (A) (I) → P; (II) → R; (III) → Q; (IV) → T 

 (B) (I) → Q; (II) → P; (III) → T; (IV) → S 

 (C) (I) → P; (II) → T; (III) → R; (IV) → Q 

 (D) (I) → T; (II) → S; (III) → Q; (IV) → R 

mÙkj (A) 

gy  

(I) u = –20 cm 

 f = +10 cm 

 
1 1 1

20 10
+ =

v
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1 1 1

–
10 20

=
v

 

 
1 1

20
=

v
 

 v = 20 cm 

 u = +15 cm 

 f = +15 cm 

 
1 1 1

– =
v u f

 

  
1 1 1

–
15 15

=
v

 

  
1 2

15
=

v
 

  v = 7.5 cm (ysal 2 ls) 

  I → P 

(II) u = –20 cm, f = +10 cm 

 
1 1 1

20 10
+ =

v
 

 
1 1 1

– 20 cm
10 20

=  =v
v

 

 u = +15 cm 

 f = –10 cm 

 
1 1 1 1 1 –1

– –
15 10

=  =
v u f v

 

 
1 –1 1 –3 2

10 15 30

+
= + =

v
 

 
1 1

–
30

=
v

 

 v = –30 cm 

 II → R 

(III) u = –20 

 f = +10 cm 
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1 1 1

20 10
+ =

v
 

 
1 1 1 1

–
10 20 20

= =
v

 

 v = 20 cm 

  15 cm=u  

  f = – 20 cm 

 
1 1 –1

–
15 20

=
v

 

 
1 1 1 –3 4 1

–
20 15 60 60

+
= + = =

v
 

 v = 60 cm 

 III → Q 

(IV) u = –20 cm 

 f = –20 

  
1 1 1

– =
v u f

 

  
1 1 –1

20 20
+ =

v
 

  v = –10 cm 

  u = –15 cm 

  f = 10 cm 

  
1 1 1

– =
v u f

 

  
1 1 1

15 10
+ =

v
 

  
1 1 1

–
10 15

=
v

 

  
3 – 2 1

30 30
= =  

  v = 30 cm 

 IV → T 
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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 ,d la[;kRed eku gSA 

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

ntZ djus ds fy, fpfUgr LFkku ij ntZ dhft,A ;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 vadu ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad : +3 ;fn dsoy lgh la[;kRed eku gh ntZ fd;k x;k gS; 

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

1. 298 K rFkk 1 atm ij 2 eksy Hg(g) dks ,d fuf”pr vk;ru ce dSyksjhehVj esa O2 ds vkf/kD; ds lkFk ngu djus ij 

HgO(s) izkIr gksrk gSA vfHkfØ;k ds nkSjku rki 298.0 K ls 312.8 K rd c<+rk gSA 298 K ij ;fn ce dSyksjhehVj dh 

Å’ek /kkfjrk rFkk  Hg(g) dh laHkou ,UFkSYih Øe”k% 20.00 kJ K–1 rFkk 61.32 kJ mol–1 gSa] rks 298 K ij HgO(s) dh 

ifjdfyr ekud eksyj laHkou ,UFkSYih X kJ mol–1 gSA |X| dk eku _______ gSA 

 [fn;k gS: xSl fLFkjkad R = 8.3 J K–1 mol–1] 

mÙkj (90.39) 

gy 2Hg(g) + O2(g) ⎯→ 2HgO(s) 

 dSyksjhekih dh Å"ekèkkfjrk = 20 kJ K–1 

 rki esa o`f) = 14.8 K 

 eqDr Å"ek = 20 × 14.8 = 296 kJ 

 H° = U° + ngRT 

  = –296 – 3 × 8.3 × 298 × 10–3 

   –303.42 kJ 

 o o
f fH H (HgO(s)) H (Hg(g))  =  −   

 o
f303.42 H (HgO(s)) 2 61.32− =  −   

 o
fH (HgO(s)) 303.42 122.64 = − +  

  = –180.78 kJ mol–1 

 o 1
f| H (HgO(s))| 90.39 kJ mol− =  

2. 4MnO (aq) / Mn(s)−
dk vip;u foHko (E0, V esa) ______ gSA 

 [fn;k gS: 2 2
4 2 2

0 0 0

(MnO (aq)/MnO (s)) (MnO (s)/Mn (aq)) (Mn (aq)/Mn(s))
E 1.68 V; E 1.21 V; E 1.03 V− + += = = − ] 

mÙkj (0.77) 

PART-II : CHEMISTRY 
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gy (1) 4 2 2MnO (aq) 4H 3e MnO (s) 2H O; E 1.68 V− ++ + ⎯⎯→ +  =  

  o
1G 3F (1.68) 5.04 F = − = −  

 (2) 2
2 2MnO (s) 4H 2e Mn 2H O; E 1.21 V+ ++ + ⎯⎯→ +  =  

  o
2G 2F (1.21) 2.42 F = − = −  

 (3) 2Mn (aq) 2e Mn(s); E 1.03 V+ + ⎯⎯→  = −  

  o
3G 2F ( 1.03) 2.06 F = − − = +  

 (1), (2) rFkk (3) dks tksM+us ij, 

  4 2MnO (aq) 8H 7e Mn(s) 4H O− ++ + ⎯⎯→ +  

  o o o
1 2 3G G G G =  +  +   

   = (–5.04 – 2.42 + 2.06) F 

  –7F E° = –5.4F 

  E° = 0.77 V 

3. 100 mL ty esa H2CO3, NaHCO3, Na2CO3, rFkk NaOH izR;sd dk 0.01 eksy feykdj ,d foy;u cuk;k tkrk gSA 

ifj.kkeh foy;u dk pH _______ gSA 

 [fn;k gS: H2CO3 dk 
1 2a apK pKrFkk Øe”k% 6.37 rFkk 10.32 gSa; log2 = 0.30] 

mÙkj (10.02) 

gy izFke vEy&{kkj vfHkfØ;k H2CO3 rFkk NaOH ds eè; gksrh gS 

  2 3 3 2
0.01 mole –0.01 mole –

–– 0.01 mole

H CO NaOH NaHCO H O+ ⎯⎯→ +  

 vafre foy;u eas 0.01 eksy Na2CO3 rFkk 0.02 eksy NaHCO3 gS 

 ;gk¡ gekjs ikl NaHCO3 rFkk Na2CO3 dk cQj gS 

  
2a

[ ]
pH pK log

[ ]
= +

yo.k

vEy
 

   

0.01

0.1
10.32 log

0.02

0.1

 
 
 

= +
 
 
 

 

   
1

10.32 log
2

= +  

   = 10.32 – log2 

   = 10.32 – 0.3 

   = 10.02 

  pH = 10.02 
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4. 3.74 g Cu(NO3)2 ds tyh; foy;u dks KI vkf/kD; ds lkFk mipkfjr djus ij ,d vo{ksi ds lkFk Hkwjk foy;u izkIr 

gksrk gSA bl Hkwjs foy;u esa H2S izokfgr djus ij vU; vo{ksi X izkIr gksrk gSA X dh ek=k (g esa) ________ gSA 

 [fn;k gS: ijek.kq nzO;eku % H = 1, N = 14, O = 16, S = 32, K = 39, Cu = 63, I = 127] 

mÙkj (00.32) 

gy Cu(NO3)2 ds eksyksa dh la[;k = 
3.74

0.02
187

=   

 3 2 2 2 2 3
0.010.02

2Cu(NO ) 4KI Cu I I 4KNO+ →  + +  

 
2 3

0.01 0.01

( )

I KI KI+ →

Hkjw k foy;u

 

 3 2
0.010.01
(X)

KI H S KI S 2HI+ → +  +  

 vo{ksfir lYQj ds eksyksa dh la[;k (X) = 0.01 

 vo{ksfir lYQj dk nzO;eku (X) = 0.01 × 32 = 0. 32 gm 

5. ,d fuf’Ø; okrkoj.k esa mcyrs gq, NaOH  foy;u esa 1.24 g lQsn QkWLQksjl ?kksyus ij ,d xSl Q izkIr gksrh gSA 

xSl  Q dks iw.kZr% iz;qDr djus ds fy, vko”;d CuSO4 dh ek=k (g esa) _______ gSA 

 [fn;k gS: ijek.kq nzO;eku % H = 1, O = 16, Na = 23, P = 31, S = 32, Cu = 63] 

mÙkj (2.38) 

gy

 

4 2 3 2 2

1.24 g

0.01mole

P 3NaOH 3H O PH 3NaH PO+ + → +

;k

  

 D;ksafd NaOH vkfèkD; eas mifLFkr gSA fufeZr QkWLQhu dh ek=k 0.01 mole (D;ksafd P4 lhekUr vfHkdeZd gS) 

 
3 4 3 2 2 4

0.01mole

2PH 3CuSO Cu P 3H SO+ → +  

 vko';d CuSO4 dh ek=k = 
3 0.01

2


ekys  

 vko';d CuSO4 dk nzO;eku (g esa) 
0.03

(63 32 16 4)
2

=  + +   

    
0.03

159
2

=  = 2.38 g 

6. fuEufyf[kr vfHkfØ;k ij fopkj dhft, 

  

 dSfjvl fof/k dk mi;ksx djds 1.00 g R esa czksehu dk vkdyu djus ij izkIr AgBr dh ek=k (g esa) ________ gSA 

 [fn;k gS: ijek.kq nzO;eku % H = 1, C = 12, O = 16, P = 31, Br = 80, Ag = 108] 

mÙkj (01.50) 
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gy 2P + 3Br2 → 2PBr3 

  

 1 gm (R) esa eksyksa dh la[;k = 
1

250
 

 (R) ls fufeZr AgBr ds eksyksa dh la[;k =  
2

250
 

 fufeZr AgBr dk nzO;eku = 
2 188

1.50 gm
250


=  

7. fuEufyf[kr vfHkfØ;k vuqØe esa izkIr Q esa gkbMªkstu dk Hkkj izfr”kr ________ gSA 

  

 [fn;k gS: ijek.kq nzO;eku % H = 1, C = 12, N = 14, O = 16, S = 32, Cl = 35] 

mÙkj (1.31) 

gy

  

 ;kSfxd dk lw= = C6H3N3O7 

 ;kSfxd dk eksyj nzO;eku  = (12 × 6 + 3 + 14 × 3 + 16 × 7) g 

    = 229 g 

 H dk Hkkj % = 
3

100 1.31
229

 =  
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8. ;fn uhps fn;k x;k vfHkfØ;k vuqØe 15 eksy ,flfVyhu ds lkFk lEiUu gksrk gS] rks izkIr mRikn D dh ek=k (g esa) 

__________ gSA 

  

 A, B, C rFkk D dh yfC/k dks"Bdksa esa nh x;h gSA 

 [fn;k gS: ijek.kq nzO;eku % H = 1, C = 12, O = 16, Cl = 35] 

mÙkj (136.00) 

gy

   

   

  

  

 D dk v.kqlw= C8H8O2 gS 

 D dk eksyj nzO;eku (12 × 8 + 8 × 1 + 16 × 2) = 136 g 

  D dk nzO;eku 136 gSA 

[k.M – 2 (vf/kdre vad : 24) 

• 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,] 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 pkjksa fodYi lgh gSa ijarq dsoy rhu fodYiksa dks pquk x;k gS( 



   

- 30 - 

JEE (Advanced)-2022 (Paper-1) 

 vkaf”kd vad : + 2 ;fn rhu ;k 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 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 

9. f}ijek.kqd v.kqvksa ds fy, nks 2pz d{kdksa ds vfrO;kiu }kjk fufeZr v.kq d{kdksa ds fo’k; esa lgh dFku gS@gSa 

 (A)  d{kd esa dqy nks uksMh; ry gksrs gSa 

 (B) * d{kd esa vk.kfod v{k ;qDr xz-ry esa ,d uksM gksrk gS 

 (C)  d{kd esa ry esa ,d uksM gksrk gS tks vk.kfod v{k ds yEcor gksrk gS rFkk v.kq ds dsUnz ls xqtjrk gS 

 (D) * d{kd esa vk.kfod v{k ;qDr xy-ry esa ,d uksM gksrk gS 

mÙkj (A, D) 

gy 

 

(A)

  

 

(B)

  

 

(C)

  

 

(D)

  

10. vf/k”kks’k.k izØe ls lEcfU/kr lgh fodYi gS@gSa 

 (A) jklk;fud vf/k”kks’k.k ,d v.kqd ijr ds :Ik esa Qfyr gksrk gSA 

 (B) HkkSfrd vf/k”kks’k.k ds nkSjku ,UFkSYih ifjorZu dh ijkl 100 ls 140 kJ mol–1 rd gksrh gSA 

 (C) jklk;fud vf/k”kks’k.k ,d Å’ek”kks’kh izØe gSA 

 (D) fuEu rki HkkSfrd vf/k”kks’k.k ds fy, vudwy gksrk gS 

mÙkj (A, D) 
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gy (A) izFke dFku lgh gS D;ksafd jklk;fud vfèk”kks"k.k ds ifj.kkeLo:i ,dy vk.kfod ijr curh gS rFkk HkkSfrd 

vfèk'kks"k.k ds ifj.kkeLo:i cgqvk.kfod ijr curh gSA 

 (B) f}rh; dFku xyr gS D;ksafd HkkSfrd vfèk'kks"k.k ds nkSjku ,UFkSYih ifjorZu dh ijkl (20 - 40) kJ mol–1 gksrh gSSA 

 (C) jklk;fud vfèk'kks"k.k ,d Å"ek{ksih izØe gS ftleas ,UFkSYih ifjorZu (80 – 240) kJ mol–1 gksrk gSA 

 (D) rki esa deh HkkSfrd vfèk'kks’k.k izØe esa lgk;d gksrk gS 

 vr% (A) o (D) lgh gS 

11. ckWDlkbV v;Ld ls ,yqfefu;e ds fo|qr jklk;fud fu’d’kZ.k ds nkSjku gksrk gS 

 (A) rki > 2500°C ij dksd (C) ds lkFk Al2O3 dh vfHkfØ;k 

 (B) CO2 xSl izokfgr djds ,yqfeusV foy;u ds mnklhuhdj.k }kjk ty;ksftr ,yqfeuk (Al2O3.3H2O) dks vo{ksfir 

djuk 

 (C) xeZ tyh; NaOH esa Al2O3 dk ?kqyuk 

 (D) Na3AlF6 ds lkFk fefJr Al2O3 ds fo|qrvi?kVu ij Al rFkk CO2 izkIr djuk 

mÙkj (B, C, D) 

gy (A) > 2500°C rki ij dksd (C) }kjk Al2O3 dk vip;u dkckZbM cuus ds dkj.k lEiUu ugha gksrkA 

 (B) ;g lgh gS D;ksafd ,syqfeusV foy;u dk mnklhuhdj.k CO2 xSl dks izokfgr djds fd;k tkrk gS ftlls ty;ksftr 

,syqfeuk vo{ksfir gks tkrk gS 

 (C) pwf.kZr v;Ld dh xeZ NaOH ds lkFk vfHkfØ;k 473 K – 523 K– rFkk 35 –36 ckj nkc ij lEiUUk gksrh gSA  

 (D) Na3AlF6 ds lkFk fefJr Al2O3 ds fo|qr vi?kVu ij Al rFkk CO2 izkIr gksrs gaSA ;g lgh dFku gSA 

12. xSysuk dks HNO3 ds lkFk mipkfjr djus ij ,d xSl izkIr gksrh gS] tks gksrh gS 

 (A) vuqpqEcdh; 

 (B) T;kfefr esa cafdr 

 (C) ,d vEyh; vkWDlkbM 

 (D) jaxghu 

mÙkj (A, D) 

gy PbS + ruq HNO3 → Pb(NO3)2 + S + NO + H2O 

 v;qfXer bysDVªkWu dh mifLFkfr ds dkj.k NO vuqpqEcdh; ugha gSa] ;g mnklhu vkWDlkbM gS] ;g jaxghu gSA 

 vr% (A) rFkk (D) lgh dFku gS 

13. uhps fn, x, vfHkfØ;k vuqØe ij fopkj dhft,] lgh dFku gS@gSa 
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 (A) P dks NaBH4 dk mi;ksx djds ,d izkFkfed ,YdksgkWy esa vipf;r fd;k tk ldrk gS 

 (B) P dks lkUnz NH4OH foy;u ds lkFk mipkfjr djus ds ckn vEyhdj.k ij Q izkIr gksrk gS 

 (C) tyh; HCl foy;u esa Q dks NaNO2 foy;u ds lkFk mipkfjr djus ij N2 eqDr gksrh gS 

 (D) P, CH3CH2COOH dh vis{kk vf/kd vEyh; gS 

mÙkj (B, C, D) 

gy  

 → NaBH4 vEyksa dks vipf;r ugha dj ldrk 

 →  

 → 1° ,ehu dh NaNO2/HCl ds lkFk vfHkfØ;k ij N2 xSl izkIr gksrh gS 

 →  

14. fuEufyf[kr vfHkfØ;k vuqØe ij fopkj dhft,] 
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 lgh fodYi gS@gSa 

 (A) P = H2/Pd, ,FksukWy  R = NaNO2/HCl U = 1. H3PO2 

     2. KMnO4 – KOH, heat 

 (B) P = Sn/HCl R = HNO2   

 (C)   U = 1. CH3CH2OH 

     2. KMnO4 – KOH, Å’ek 

 (D)  R = H2/Pd, ,FksukWy   

mÙkj (A, B, C) 

gy  

 → P → H2/Pd, ,FksukWy; Sn/HCl gks ldrk gS 

 → R → NaNO2/HCl; HNO2 gks ldrk gS 

 → U → (i) H3PO2, (ii) KMnO4 – KOH,  ;k (i) CH3 – CH2 – OH, (ii) KMnO4 – KOH,  gks ldrk gS 
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[k.M – 3 (vf/kdre vad : 12) 

• bl [k.M esa pkj (04) feyku lwfp;ksa ds leqPp; gSaA 

• izR;sd leqPp; esa ,d cgqfodYih; iz”u gSaA 

• izR;sd leqPp; esa nks lwfp;k¡ gSa: lwph-I rFkk lwph-II 

• lwph-I esa pkj izfof’V;k¡ (I), (II), (III) rFkk (IV) gSa rFkk lwph-II esa ik¡p izfof’V;k¡ (P), (Q), (R), (S) rFkk (T) gSaA 

• lwph-I rFkk lwph-II ij vk/kkfjr izR;sd cgqfodYih; iz”u esa pkj fodYi fn, x, gSa rFkk buesa ls dsoy ,d fodYi 

cgqfodYih; iz”u esa iwNh x;h ifjfLFkfr dks larq’V djrk gSA 

• izR;sd iz”u ds mÙkj dk ewY;kadu fuEufyf[kr vadu ;kstuk ds vuqlkj fd;k tk,xk: 

 iw.kZ vad  : +3 dsoy ;fn lgh la;kstu ds fodYi ds laxr fodYi dks pquk x;k gS; 

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

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

15. lwph-I esa X ds vi?kVu ds fy, fn, x, osx O;atdksa dks lwph-II esa fn, x, laxr vkjs[kksa ds lkFk lqesfyr dhft,A Xs 

rFkk k mfpr ek=dksa okys fLFkjkad gSaA 

  lwph-I  lwph-II 

 (I) 
 

 s

k X

X X
=

+
osx  (P)  

  X dh lHkh laHko izkjfEHkd lkanzrkvksa ij 

 (II) 
 

 s

k X

X X
=

+
osx  (Q)  

  tgk¡ X dh izkjfEHkd lkanzrk,a Xs  

  ls vR;f/kd de gSa  
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 (III) 
 

 s

k X

X X
=

+
osx  (R)  

  tgk¡ X dh izkjfEHkd lkanzrk,a Xs  

  ls vR;f/kd gSa 

 (IV) 
 

 

2

s

k X

X X
=

+
osx  (S)  

  tgk¡ X dh izkjfEHkd lkanzrk Xs  

  ls vR;f/kd gS 

   (T)  

 (A) I→ P; II→ Q; III → S; IV → T (B) I→ R; II→ S; III → S; IV → T 

 (C) I→ P; II→ Q; III → Q; IV → R (D) I→ R; II→ S; III → Q; IV → R 

mÙkj (A) 

gy (I) 
 

 s

k X

X X
=

+
osx  

  fLFkfr-1: [X] >> Xs; [X] + Xs  [X] 

  
 

 

k X
k

X
= =osx       (X ds lkis{k 'kwU; dksfV) 

  I → P, S 

  fLFkfr-2: [X] << Xs; [X] + Xs  Xs 

   
 

 
s

k X
k X

X
= =osx  (X ds lkis{k izFke dksfV) 

   I → Q, T 



   

- 36 - 

JEE (Advanced)-2022 (Paper-1) 

  fLFkfr -3: [X]  Xs 

  
 

 s

k X

X X
=

+
osx  

  bl fLFkfr esa lwph-II esa fn, x, oØ-R dk feyku gksxk 

   I → P, Q, R, S, T (vèkZ vk;q dk xzkQ ewyfcUnq ls izkjEHk gksuk pkfg,) 

 (II) 
 

 s

k X

X X
=

+
osx  

   [X] << Xs 

   Xs + [X]  Xs 

   
 

 
s

k X
k X

X
= =osx  (X ds lkis{k izFke dksfV) 

   II → Q, T 

 (III) 
 

 s

k X

X X
=

+
osx  

   [X] >> Xs 

   Xs + [X]  [X] 

   
 

 

k X
k

X
= =osx  (X ds lkis{k 'kwU; dksfV) 

   III → P, S 

 (IV) 
 

 

2

s

k X

X X
=

+
osx  

   [X] >> Xs 

   Xs + [X]  [X] 

   
 
 

 
2

k X
k X

X
= =osx  (X ds lkis{k izFke dksfV) 

   IV → Q, T 
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16. lwph-I esa ;kSfxd rFkk lwph-II esa vfHkfØ;k,a nh x;ha gSa 

  lwph-I  lwph-II 

 (I) H2O2 (P) Mg(HCO3)2 + Ca(OH)2 → 

 (II)  Mg(OH)2 (Q) BaO2 + H2SO4 → 

 (III) BaCl2 (R) Ca(OH)2 + MgCl2 → 

 (IV) CaCO3 (S) BaO2 + HCl → 

   (T) Ca(HCO3)2 + Ca(OH)2 → 

 lwph-I esa fn, x, izR;sd ;kSfxd dk lwph-II esa nh x;ha mudh fuekZ.k vfHkfØ;kvksa ds lkFk feyku dhft,] rFkk lgh 

fodYi dk p;u dhft, 

 (A) I → Q; II → P; III → S; IV → R (B) I → T; II → P; III → Q; IV → R 

 (C) I → T; II → R; III → Q; IV → P (D) I → Q; II → R; III → S; IV → P 

mÙkj (D) 

gy (P) 3 2 2 3 2 2Mg(HCO ) 2Ca(OH) 2CaCO Mg(OH) 2H O+ ⎯⎯→  +  +  

 (Q) 2 2 4 4 2 2BaO H SO BaSO H O+ ⎯⎯→ +  

 (R) 2 2 2 2Ca(OH) MgCI Mg(OH) CaCI+ ⎯⎯→ +  

 (S) 2 2 2 2BaO 2HCI BaCI H O+ ⎯⎯→ +  

 (T) 3 2 2 3 2Ca(HCO ) Ca(OH) 2CaCO 2H O+ ⎯⎯→  +  

 I → Q  

 II → R  

 III → S  

 IV → P  

 fodYi (D) lgh gS 

17. lwph-I esa /kkrq Lih”kht nh xbZ gSa rFkk lwph-II buds xq.k fn, x, gSaA 

  lwph-I  lwph-II 

 (I) [Cr(CN)6]4– (P) t2g d{kdksa esa 4 bysDVªkWu 

 (II) [RuCl6]2– (Q) μ(pØ.k&ek=) = 4.9 BM 

 (III) [Cr(H2O)6]2+ (R) fuEu pØ.k ladqy vk;u 

 (IV) [Fe(H2O)6]2+ (S) 4+ vkWDlhdj.k voLFkk esa /kkrq vk;u 

   (T) d4 Lih”kht 

 [fn;k gS: ijek.kq Øekad % Cr = 24, Ru = 44, Fe = 26] 
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 lwph-I esa nh x;h izR;sd /kkrq Lih”kht dk lwph-II esa fn, x, muds xq.kksa ds lkFk feyku dhft,] rFkk lgh fodYi dk 

p;u dhft, 

 (A) I → R, T; II → P, S; III → Q, T; IV → P, Q (B) I → R, S; II → P, T; III → P, Q; IV → Q, T 

 (C) I → P, R; II → R, S; III → R, T; IV → P, T (D) I → Q, T; II → S, T; III → P, T; IV → Q, R 

mÙkj (A) 

gy (I) [Cr(CN)6]4– 

  Cr+2 = [Ar] 3d4 4s0 

  ;g d2sp3 ladfjr gS D;kasfd CN–  ,d izcy {ks= yhxs.M gSaA 

 (II) [RuCl6]2– 

  Ru+4 = [Kr] 4d4 5s0 

  t2g leqPp; esa 4 bysDVªkWu gksrs gS 

 (III) [Cr(H2O)6]2+ 

  Cr+2 = [Ar] 3d4 4s0 

  blesa 4 v;qfXer bysDVªkWu gSa D;ksafd H2O ,d nqcZy {ks= yhxs.M gS 

  vr% bldk  = 4.9 B.M. 

 (IV) [Fe(H2O)6]2+ 

  Fe2+ = [Ar] 3d6 4s0 

   = t2g
4 

2
ge  

  blesa 4 v;qfXer bysDVªkWu gaS, bldk  = 4.9 B.M. 

18. lwph-I esa fn, x, ;kSfxdksa dks lwph-II esa fn, x, izs{k.kksa ds lkFk lqesfyr dhft,] rFkk lgh fodYi dk p;u dhft,A  

  lwph-I  lwph-II  

 (I) ,fuyhu (P) ;kSfxd ds lksfM;e xyu fu’d’kZ dks FeSO4 ds lkFk 

mckyus ds ckn lkUnz H2SO4 ds lkFk vEyhdj.k ij 

izf”k;u Cyw jax izkIr gksrk gSA 

 (II) o-fØlkWy (Q) ;kSfxd ds lksfM;e xyu fu’d’kZ dks lksfM;e 

ukbVªksizwlkbM ds lkFk mipkfjr djus ij jDr tSlk 

yky jax izkIr gksrk gSA 

 (III) flLVhu (R) ;kSfxd dks NaHCO3 ds lar`Ir foy;u esa feykus ij 

cqncqnkgV mRiUu gksrh gSA 

 (IV) dSizksySDVe (S) ;kSfxd czksehu ty ds lkFk vfHkfØ;k djds ,d lQsn 

vo{ksi nsrk gSA 

   (T) ;kSfxd dks mnklhu FeCl3 foy;u ds lkFk mipkfjr 

djus ij cSaxuh jax izkIr gksrk gSA 

 (A) I → P, Q; II → S; III → Q, R; IV → P (B) I → P; II → R, S; III → R; IV → Q, S 

 (C) I → Q, S; II → P, T; III → P; IV → S (D) I → P, S; II → T; III → Q, R; IV → P 

mÙkj (D) 
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gy (I)  

  D;ksafd bleas dkcZu rFkk ukbVªkWtu nksuksa gSa vr% blds lksfM;e xyu fu"d"kZ dks FeSO4 ds lkFk mckyus o ckn 

esa lkanz H2SO4 ds lkFk vEyhdj.k ij izf'k;u Cyw jax izkIr gksrk gSA 

  Fe2+ + 6CN– → [Fe(CN)6]4– 

  2xH O4 3
6 4 6 3 23[Fe(CN )] 4Fe Fe [Fe(CN) ] xH O− ++ ⎯⎯⎯→ 

ikz f'k;u Cyw

 

   

   lQsn vo{ksi 

  I - (P, S) 

 (II) o-fØlkWy 

   

cSaxuh jax dk ladqy

 

 (III) flLVhu 

   

  D;ksafd blesa lYQj rFkk ukbVªkstu nksuksa gSa vr% bldk lksfM;e xyu feJ.k Fe3+ ds lkFk jDr tSlk yky jax 

nsrk gS rFkk blesa dkcksZfDlfyd lewg gS vr% ;g  NaHCO3 ds lkFk cqncqnkgV nsrk gSA 

 (IV) dSizksySDVe 

   

  bldk lksfM;e xyu fu"d"kZ FeSO4 ds lkFk mckyus ij o ckn esa lkUnz H2SO4 ds lkFk vEyhdj.k ij izf'k;u 

Cyw jax nsrk gSA
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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 ,d la[;kRed eku gSA 

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

ntZ djus ds fy, fpfUgr LFkku ij ntZ dhft,A ;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 vadu ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad : +3 ;fn dsoy lgh la[;kRed eku gh ntZ fd;k x;k gSA 

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

1. çfrykse f=dks.kferh; Qyuksa ds dsoy eq[; ekuksa ij fopkj djrs gq,] 
1 1 1

2 2

3 2 1 2 2 2
cos sin tan

2 42 2

− − −
+ +

+  + 
  

dk eku Kkr dhft,A 

mÙkj ( 2.36 ) 

gy 1 1 1

2

3 1 2 2 2
tan tan tan

2 4 22

− − −
  

+ +    − 

 

 1 1

2

1 1 2 2
tan tan

2 2 4 22

− −
   

= + −   −  

 

 
1 1

2

2
1 1 2

tan tan
2 2 42

1
2

− −

  
   

     
= + −   

    −   
  

 

 1 11 1
tan 2tan

2 2 42 2

− −      
= + − − +    

    
 

 
3

2 4 4

  
= + =  2.36  

2. ekuk  ,d /kukRed okLrfod la[;k gSA ekuk f : →  rFkk g : (, ) →  Qyu gS tks  ( ) sin
12

x
f x

 
=  

 
 rFkk 

2log ( )
( )

log ( )

e

x
e

x
g x

e e 

− 
=

−
 }kjk ifjHkkf’kr gS a] rc lim ( ( ))

x

f g x
+→ 

 dk eku Kkr dhft,A 

mÙkj (00.50) 

PART-III : MATHEMATICS 
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gy 

2 1

– 2
lim ( ) lim

1 1
·

2–

x x x

x

x x
g x

e
xe e

+ +→ →



 
 

  
=

 
 
 

 

 
– 1

lim · ·2
–

x

xx

e e

x e
+



→

=


 

 

1
·

22
lim · 2

1

2

x

xx

e
x

e
x

+→

= =  

 ( )
1

lim ( ( )) lim ( ) sin 00.50
6 2x x

f g x f g x
+ +→ →


= = = =  

3. fdlh egkekjh ds vè;;u esa 900 O;fDr;ksa ds vkadM+s laxzfgr fd, x, gSaA ;g ik;k x;k gS fd 

 190 O;fDr;ksa esa cq[kkj ds y{k.k gS] 

 220 O;fDr;ksa esa [kk¡lh ds y{k.k gSa] 

 220 O;fDr;ksa esa “okl laca/kh chekjh ds y{k.k gSa] 

 330 O;fDr;ksa esa cq[kkj ;k [kk¡lh ;k nksuksa y{k.k gSa] 

 350 O;fDr;ksa esa [kk¡lh ;k “okl laca/kh chekjh ;k nksuksa y{k.k gS a 

 340 O;fDr;ksa esa cq[kkj ;k “okl laca/kh chekjh ;k nksuksa y{k.k gS a] 

 30 O;fDr;ksa esa lÒh rhuksa y{k.k gSa (cq[kkj] [kk¡lh rFkk “okl laca/kh chekjh), 

 ;fn bu 900 O;fDr;ksa esa ;kn`fPNd :i ls ,d O;fDr dk p;u fd;k tkrk gS] rc çkf;drk Kkr dhft, fd p;fur 

O;fDr esa vf/kd ls vf/kd ,d y{k.k gSA 

mÙkj (0.8) 

gy ;gk¡ cq[kkj] [kk¡lh rFkk “okl laca/kh chekjh ds y{k.kksa okys O;fDr;ksa ds leqPp; dks Øe”k%  F, C o B }kjk n”kkZ;k tkrk gSA 

 fn;k gS n(F) = 190, n(B) = 220 rFkk n(C) = 220 

 rFkk, n(F C) = 330, n(C  B) = 350, n(F  B) = 340 rFkk n(F C B)   = 30 

 vr% n(F C) n(F) n(C) n(F C) = + −   

   = 80 

 blh çdkj, n(F B) 70  n(C B) 90 =  = rFkk  

 vr% osu vkjs[k ns[ksa  
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 vf/kd ls vf/kd ,d y{k.k okys O;fDr;ksa dh la[;k 

 = 70 + 80 + 90 + 480 = 720 

 vÒh’V çkf;drk 
720

0.8
900

= =  

4. ekuk v”kwU; dkYifud Òkx okyh ,d lfEeJ la[;k z gSA ;fn 
2

2

2 3 4

2 3 4

+ +

− +

z z

z z
 okLrfod la[;k gS] rc |z|2 dk eku Kkr 

dhft,A 

mÙkj (0.50) 

gy ekuk 
2

2 2

4 3 2 6
1

4 3 2 4 3 2

+ +
= = +

− + − +

z z z
w

z z z z
 

  
6

1
1

2 2 3

= +
 

+ − 
 

w

z
z

 

  wR rc 
1

2 + z R
z

 

  
1 1

2 2z z
z z

+ = +  

  
2

2( ) 0
| |

−
− − =

z z
z z

z
 

  
2

1
( ) 2 0

| |

 
− − = 

 
z z

z
 

  z z  (fn;k gS) 

 blfy, 2 1
| |

2
=z  

5. ekuk z , fdlh lfEeJ la[;k  z ds lfEeJ la;qXeh dks n”kkZrk gS rFkk ekuk  1= −i  gSA lfEeJ la[;kvksa ds leqPp; 

esa lehdj.k 
2 2( )− = +z z i z z  ds fHkUu ewyksa dh la[;k Kkr dhft,A 

mÙkj (4) 

gy fn;k gS 2(1 ) (1 )− = +z i z i  …(i) 

 blfy, 
2

1 1− = +z i z i  

  
2

=z z     |z| = 0 ;k |z| = 1 

 ekuk arg (z) =  

 vr% (i) ls] ;gk¡ 

 2 2
4 4

 
 −  − =  +n  

  
1 4 1 (4 1)

3 2 6

− −  
 =  = 

 

n n
 

 vr% ;gk¡  ds 3 fHkUu eku çkIr gksrs gSA  vr% ;gk¡ lfEeJ la[;k z ds dqy 4 laHkkfor eku gksaxsA 
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6. ekuk l1, l2, …, l100 ,d lekUrj Js.kh ds Øekxr in gSa ftudk lkoZvUrj d1 gS rFkk ekuk w1, w2, …, w100 nwljh lekUrj 

Js.kh ds Øekxr in gSa ftudk lkoZvUrj d2 gS tgk¡ d1d2 = 10 gSA çR;sd i = 1, 2, …, 100, ds fy, ekuk Ri ,d vk;r 

gS ftldh yackbZ li ] pkSM+kbZ wi rFkk {ks=Qy Ai gSA ;fn A51 − A50 = 1000, rc A100 − A90 dk eku Kkr dhft,A 

mÙkj  (18900) 

gy lekUrj Js.kh l1, l2, … l100 ds fy, 

 ekuk T1 = a rFkk lkoZvUrj = d1 rFkk blh çdkj lekUrj Js.kh  w1, w2, … w100 ds fy, 

 T1 = b rFkk lkoZvUrj = d2 

 A51 – A50 = l51w51 – l50w50 

   = (a + 50d1)(b + 50d2) – (a + 49d1)(b + 49d2) 

   = 50bd1 + 50ad2 +2500d1d2 – 49ad2 – 49bd1 – 2401d1d2 

   = bd1 + ad2 + 99d1d2 = 1000 

  bd1 + ad2 = 10 …(i) (pw¡fd d1d2 = 10) 

  A100 – A90 = l100w100 – l90w90 

   = (a + 99d1)(b + 99d2) – (a + 89d1)(b + 89d2) 

   = 99bd1 + 99ad2 + 992d1d2 – 89bd1 – 89ad2 – 892d1d2 

   = 10(bd1 + ad2) + 1880d1d2 

   = 10(10) + 18800 = 18900 

7. ,d lao`Ùk varjky [2022, 4482] esa vadksa 0, 2, 3, 4, 6, 7 ds mi;ksx }kjk fuÆer fd, tk ldus okys 4-vadksa okys 

iw.kk±dksa dh la[;k Kkr dhft,A 

mÙkj (569) 

gy 2 ls çkjEHk gksus okys x.kuh; iw.kk±d  

 fLFkfr-I: ;fn 2nd LFkku ij “kwU; gS 

 vFkkZr~,  

  

 (0 ;k 2 ds vfrfjDr la[;k,a] 3rd LFkku ij) 

 fLFkfr-II: ;fn 2nd LFkku ij v”kwU; la[;k gS 

  

 3 ls çkjEHk gksus okys x.kuh; iw.kk±d 

  

 4 ls çkjEHk gksus okys x.kuh; iw.kk±d   

 fLFkfr-I: ;fn 2nd LFkku ij  0, 2 ;k 3 gS 

  

 fLFkfr II: ;fn 2nd LFkku ij 4 gS  

  

     dqy 5 + 24 + 180 + 216 + 108 + 36 = 569 la[;k,a 
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8. ekuk ABC ,d f=Hkqt gS tgk¡ AB = 1, AC = 3 rFkk 
2

BAC =


  gSA ;fn f=T;k r > 0 okyk ,d o`Ùk] Hkqtkvksa AB, AC 

dks Li”kZ djrk gS rFkk f=Hkqt ABC ds ifjo`Ùk dks vUr%:i ls Li”kZ djrk gS] rc r dk eku Kkr dhft,A 

mÙkj (0.84) 

gy ekuk A ewy fcUnq gS rFkk x-v{k ij fcUnq B gS rFkk y-v{k ij fcUnq C gS tks n”kkZ, vuqlkj gS  

  

  ifjo`Ùk dk lehdj.k gS  

  
2 2 2 2

51 3 1 3

22 2 2 2
x y

       
+ = + =− −       

       
 …(1) 

 vÒh’V o`Ùk] AB rFkk AC dks Li”kZ djrk gS ftldh f=T;k r gS  

  lehdj.k (x – r)2 + (y – r)2 = r2 gS …(2) 

 ;fn lehsdj.k (2) esa o`Ùk] ifjo`Ùk dks cká :i ls Li”kZ djrk gS] ;gk¡  

 
1 2 1 2| |c cd r r= −  

 

22 2
1 3 5

2 2 2
r r r

    
 + =− − −    

     
 

 

2 2

2 21 9 5 5
3

4 4 2 2
r r r r r r

   
 + − + + − = − −   

   
;k  

 2 25 5
2 4 10

2 2
r r r r − + = + −  

 0 4 10r = −;k  

  r = 0.837 

 = 0.84 (lfUudV eku) 

[k.M – 2 (vf/kdre vad : 24) 

• 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,] ¼lHkh½ 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@gSa( 

 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 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 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. lehdj.k 

1/2

3/2 2
1

(log )
1, ( ,0) U(1, )

( (log ) )

e
e

e

x
dx a

x a x
=  − 

−
 ij fopkj dhft, 

 fuEufyf[kr esa ls dkSulk@dkSuls dFku lR; gS@gSaS\ 

 (A) dksbZ Hkh a mijksDr lehdj.k dks larq’V ugha djrk gS 

 (B) ,d iw.kk±d a mijksDr lehdj.k dks larq’V djrk gS 

 (C) ,d vifjes; la[;k a mijksDr lehdj.k dks larq’V djrh gS 

 (D) ,d ls vf/kd a mijksDr lehdj.k dks larq’V djrk gS  

mÙkj (C, D) 

gy ekuk 
1/2

3/2 2
1

(ln )

( (ln ) )

e
x dx

I
x a x

=
−

  

 a – (ln x)3/2 = t j[kus ij 

 1/23 1
(ln )

2
x dx dt

x
 −  =  

 

1

2

2

3
a

a

dt

I
t

−
 

− 
 

 =   

 

1
2 1

2

2 13

a

a

t
−

− +
 

= − 
− + 

 

 
1

22 1 1

33 1

a

at a a

−
 

== − 
− 

 

 
12

1
( 1)3

I
a a

 
 = = 

− 
 

  2 = 3a2 – 3a 

  3a2 – 3a – 2 = 0 

 
3 9 4(3)( 2)

6
a

 − −
 =  

 
3 33 3 33

,
6 6

a
+ −

=  

10. ekuk a1, a2, a3, … ,d lekUrj Js.kh gS tgk¡ a1 = 7 rFkk lkoZvUrj 8 gSA ekuk T1, T2, T3, … bl çdkj gSa fd T1 = 3 

rFkk n ≥ 1 ds fy, Tn +1 – Tn = an  gS] rc fuEufyf[kr esa ls dkSulk@dkSuls fodYi lR; gS@gSa\ 

 (A) T20 = 1604 

 (B) 
20

1
10510

=
= kk

T  

 (C) T30 = 3454 

 (D) 
30

1
35610

=
= kk

T  

mÙkj (B, C) 
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gy ;gk¡ an = 7 + (n – 1) 8 rFkk T1 = 3 

 blh çdkj Tn + 1 = Tn + an 

  Tn = Tn–1 + an – 1 

   

  T2 = T1 + a1 

  Tn + 1 = (Tn – 1 + an – 1) + an 

  = Tn – 2 + an – 2 + an – 1 + an 

   

  Tn + 1 = T1 + a1 + a2 + …. + an 

  ( ) ( )1 1 2 7 1 8
2

+  = + + − n

n
T T n  

  ( )1 1 4 3+ = + +nT T n n  … (1) 

  n = 19 ds fy,  T20 = 3 + (19) (79) = 1504 

  n = 29  ds fy,  T30 = 3 + (29) (119) = 3454  (C) 

  ( )
20 20 19

2

1 2 1

3 3 3 4 3
= = =

= + = + + +  k k
k k k

T T n n  

  ( )
( )( ) ( )( )( )3 19 20 4 19 20 39

3 3 19
2 6

= + + +  

  = 3 + 10507 = 10510  (B) 

  rFkk blh çdkj ( )
30 29

2

1 1

3 4 3 3 35615
= =

= + + + = k
k k

T n n   

11. ekuk nks lery P1 o P2 gSa] tks P1: 10x + 15y + 12z – 60 = 0, P2: –2x + 5y + 4z – 20 = 0 }kjk fn;s x;s gSaA 

 fuEufyf[kr esa ls dkSulh ljy js[kk,a fdlh prq’Qyd dk ,d dksj gks ldrh gaS ftlds nks Qyd] P1 o P2 ij fLFkr gSa? 

 (A) 
1 1 1

0 0 5

− − −
= =

x y z
 (B) 

6

5 2 3

−
= =

−

x y z
 

 (C) 
4

2 5 4

−
= =

−

x y z
 (D) 

4

1 2 3

−
= =

−

x y z
 

mÙkj (A, B, D) 

gy leryksa ds ;qXe dk lehdj.k gS  

 S: (10x + 15y + 12z – 60) (–2x + 5y + 4z – 20) = 0 

 ge ;gk¡ çR;sd js[kk dk O;kid fcUnq Kkr djsaxs rFkk bls S ds lkFk gy djsaxsA ;fn ge pj  ds ,d ls vf/kd eku 

çkIr djrs gSa rc js[kk fn, x, prq’Qyd dh dksj gks ldrh gS  

 (A) fcUnq gS (1, 1, 5 + 1) 

   blfy,, (60 – 23) (20 – 17) = 0 

   
23

60
 =  rFkk 

17

20
 

   vr% ;g prq’Qyd dh dksj gks ldrh gSA 
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 (B) fcUnq gS (–5 + 6, 2, 3) 

   blfy,, (16) (32 – 32) = 0 

     = 0 rFkk 1 

   vr% ;g prq’Qyd dh dksj gks ldrh gSA 

 (C) fcUnq gS (–2, 5 + 4, 4) 

   blfy,, (103) (45) = 0 

   dsoy  = 0  

   blfy, ;g prq’Qyd dh dksj ugha gks ldrh gSA 

 (D) fcUnq gS (, –2 + 4, 3)  

    (16) (0) = 0 

   ;g  esa ,d loZlfedk gS] vr% vifjfer :i ls vusd gy gSaA 

   vr% ;g prq’Qyd dh dksj gks ldrh gSA 

12. ekuk ˆ ˆ ˆ( ) (1 )= − + + + +r t p i tj p k  }kjk fn;s x;s lery ds lkis{k fcUnq Q dk çfrfcEc S gS 

 tgk¡ t, p okLrfod çkpy gaS rFkk ˆ ˆ ˆ, ,i j k  rhu /kukRed funsZ”kkad v{kksa ds vuqfn”k bdkbZ lfn”k gSA ;fn Q rFkk S ds 

fLFkfr lfn”k Øe”k% ˆ ˆ ˆ10 15 20+ +i j k rFkk ˆ ˆ ˆ +  + i j k  gS] rc fuEufyf[kr esa ls dkSulk@dkSuls fodYi lR; gS@gSa\ 

 (A) 3( + ) = –101 (B) 3( + ) = –71 

 (C) 3( + ) = –86 (D) 3( +  + ) = –121 

mÙkj (A, B, C) 

gy lery dk lehdj.k gS 

 ( ) ( )ˆ ˆ ˆ1= − + + + +r t p i tj p k  

 ( ) ( )ˆ ˆ ˆ ˆ ˆ= + − + + − +r k t i j p i k  

 ekud :i esa lery dk lehdj.k gS 

 ˆ ˆ ˆ ˆ ˆ 0 − − + − + =
 
r k i j i k  

  x + y + z = 1 …(1) 

  Q ds funsZ”kkad = (10, 15, 20) 

  S ds funsZ”kkad = (, , ) 

  
( )2 10 15 20 110 15 20

1 1 1 3

− + + − −  −  −
= = =  

  
88

10 15 20
3

 − =  − =  − = −  

  
58

3
 = − , 

43

3
 = − , 

28

3
 = −  

  3( + ) = –101, 3( + ) = –71 

  3( + ) = –86 rFkk 3 ( +  + ) = –129 

  mÙkj A, B, C 
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13. ijoy; y2 = 4x ij fopkj dhft,A ekuk S ijoy; dh ukfÒ gSA fcUnq P = (−2, 1) ls ijoy; ij ,d Li”kZ js[kk ;qXe 

[khapk tkrk gS tks ijoy; ls P1 o P2 ij feyrk gSA ekuk fcUnq Q1 o Q2 gSa tks js[kkvksa Øe”k% SP1 rFkk SP2 ij fLFkr 

gSa tcfd PQ1, SP1 ds yEcor~ gS rFkk PQ2 ] SP2 ds yEcor~ gSA rc fuEufyf[kr esa ls dkSulk@dkSuls fodYi lR; 

gS@gSa\ 

 (A) SQ1 = 2 (B) 1 2

3 10

5
=Q Q  

 (C) PQ1 = 3 (D) SQ2 = 1 

mÙkj (B, C, D) 

gy  

 ekuk ( )2
1 , 2P t t , rc P1 ij Li”kZ js[kk gS 

  ty = x + t2 

 pw¡fd ;g fcUnq (–2, 1) ls xqtjrh gS 

  t2 – t – 2 = 0 

   t = 2, –1 

  P1(4, 4) rFkk P2(1, –2) 

  SP1 : 4x – 3y – 4 = 0 

 rFkk SP2 : x – 1 = 0 

 vkSj Q1 ds fy,: 
( )1 1 8 3 42 1 3

4 3 25 5

− − − −+ −
= = =

−

x y
 

  1 1

2 4
,

5 5

−
= =x y  

 rFkk Q2 = (1, 1) 

 blfy,, SQ1 = 

2 2
2 4

1 1
5 5

   
− + =   

   
 

 1 2

9 81 90 3 10

25 25 25 5
= + = =Q Q  

 1

144 81
3

25 25
= + =PQ  

 SQ2 = 1 
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14. ekuk |M|] ,d oxZ vkO;wg M ds lkjf.kd dks n”kkZrk gSA ekuk : 0,
2

 
→  

g ,d Qyu gS tks

( ) ( ) 1 1
2

 
 =  − + −  − 

 
g f f  }kjk ifjHkkf’kr gS] tgk¡  

 ( )

sin cos tan
4 4

1 sin 1
1 4

sin 1 sin sin cos log
2 4 2

1 sin 1

cot log tan
4 4

e

e

f

    
  +  −   

   


    
 = −   +  − −   

   
− − 

    
 +    

   

 gS 

 ekuk p(x) ,d f}?kkr cgqin gS ftlds ewy] Qyu g() ds vf/kdre rFkk U;wure eku gaS vkSj p(2) = 2 – 2  gSA rc 

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

 (A) 
3 2

0
4

 +
 

 
p  

 (B) 
1 3 2

0
4

 +
 

 
p  

 (C) 
5 2 1

0
4

 −
 

 
p  

 (D) 
5 2

0
4

 −
 

 
p  

mÙkj (A rFkk C) 

gy  ( )

sin cos tan
4 4

1 sin 1
1 4

sin 1 sin sin cos log .
2 4 2

1 sin 1

cot log tan
4 4

    
  +  −   

   


    
 = −   +  − −   

   
− − 

    
 +    

   

e

e

f  

 ;gk¡ cos sin
4 4

    
 + = −  −   

   
 

 rFkk  tan cot
4 4

    
 − = −  +   

   
 

 rFkk  
4

log log
4

   
= −   

   
e e  

  rFkk sin  = – cos 
2


 = tan  = 0 

  f() = 1 + sin2 

   g() = |sin | + |cos | 

  vf/kdre o U;wure eku Øe”k% 2  o 1 gSA 

  ( ) ( )( ) 2 1 ,= − −P x a x x  tgk¡ aR – {0}, 
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 ysfdu ( )2 2 2= −P   rc a = 1 

  ( ) ( )( )2 1= − −P x x x  

  
3 2 3 3 2 2 1

0
4 4 4

     + − −
=       

     
P  

  
1 3 2 1 2 3 2 3

0
4 4 4

     + − −
=       

     
P  

  
5 2 1 2 1 5 2 5

0
4 4 4

     − − −
=       

     
P  

  
5 2 5 5 2 1 2

0
4 4 4

    − − −
=     

    
P  

  (A) o (C) lgh gSA 

[k.M – 3 (vf/kdre vad : 12) 

• bl [k.M esa pkj (04) feyku lwfp;ksa ds leqPp; gSaA 

• izR;sd leqPp; esa ,d cgqfodYih; iz”u gSaA 

• izR;sd leqPp; esa nks lwfp;k¡ gSa: lwph-I rFkk lwph-II 

• lwph-I esa pkj izfof’V;k¡ (I), (II), (III) rFkk (IV) gSa rFkk lwph-II esa ik¡p izfof’V;k¡ (P), (Q), (R), (S) rFkk (T) gSaA 

• lwph-I rFkk lwph-II ij vk/kkfjr izR;sd cgqfodYih; iz”u esa pkj fodYi fn, x, gSa rFkk buesa ls dsoy ,d fodYi 

cgqfodYih; iz”u esa iwNh x;h ifjfLFkfr dks larq’V djrk gSA 

• izR;sd iz”u ds mÙkj dk ewY;kadu fuEufyf[kr vadu ;kstuk ds vuqlkj fd;k tk,xk: 

 iw.kZ vad  : +3 dsoy ;fn lgh la;kstu ds fodYi ds laxr fodYi dks pquk x;k gS; 

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

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

15. fuEufyf[kr lwfp;ksa ij fopkj dhft,A 

   lwph -I   lwph-II 

 (I) 
2 2

, : cos sin 1
3 3

   
 − + =    

x x x  (P)  ds nks vo;o gSa 

 (II) 
5 5

, : 3 tan3 1
18 18

   
 − =    

x x  (Q)  ds rhu vo;o gSa 

 (III) ( )
6 6

, : 2cos 2 3
5 5

   
 − =    

x x  (R)  ds pkj vo;o gSa 

 (IV) 
7 7

, : sin 1
4 4

   
 − − =    

x x cos x  (S)  ds ik¡p vo;o gSa 

   (T)  ds N% vo;o gSa 

 lgh fodYi gS 

 (A) (I) → (P); (II) → (S); (III) → (P); (IV) → (S) (B) (I) → (P); (II) → (P); (III) → (T); (IV) → (R) 

 (C) (I) → (Q); (II) → (P); (III) → (T); (IV) → (S) (D) (I) → (Q); (II) → (S); (III) → (P); (IV) → (R) 

mÙkj (B) 
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gy (i) 
2 2

, , cos sin 1
3 3

 −   
 + =    

x x x  

  cosx + sinx = 1 

  
1

sin
4 2

 
+ = 

 
x  

  ( )1
4 4

 
+ =  + −

n
x n  

  ( )1
4 4

 
=  + − −

n
x n  

   x ds 2 vo;o gSa  → P 

 (ii) 
5 5

, : 3 tan3 1
18 18

 −   
 =    

x x  

  3 tan3 1=x  

  
1

tan3
3

=x  

  3
6


=  +x n  

  
3 18

 
= +

n
x  

   x ds 2 vo;o gSA  → P 

 (iii) 
6 6

, : 2cos2 3
5 5

 −   
 =    

x x  

  2cos2 3=x  

  
3

cos2
2

=x  

  2 2
6


=  x n  

  
12


=  x n  

   x ds  6 vo;o gSA → T 

 (iv) 
7 7

, : sin cos 1
4 4

 −   
 − =    

x x x  

  sinx – cosx = 1 

  
1

sin
4 2

 
− = 

 
x  

  ( )1
4 4

 
− =  + −

n
x n  

  ( )1
4 4

 
=  + − +

n
x n  

   x ds 4 vo;o gSA → R 

   fodYi B lgh gSA 
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16. nks f[kykM+h, P1 o P2 ,d nwljs ds lkFk ,d [ksy [ksyrs gSaA [ksy dh çR;sd ikjh esa çR;sd f[kykM+h ,d fu’i{k ikls dks 

,d ckj yq<+dkrs gSa tgk¡ ikls ds N% Qydksa ij N% fofHkUu la[;k,sa gSaA ekuk P1 o P2 }kjk yq<+dk, x;s ikls ij çkIr 

la[;k,sa Øe”k% x o y }kjk n”kkZ;h x;h gSA ;fn x > y, rc P1 dks 5 vad çkIr gksrs gSa rFkk P2 dks 0 vad çkIr gksrk gSA 

;fn x = y rc çR;sd f[kykMh dks 2 vad çkIr gksrs gSaA ;fn x < y, rc P1 dks 0 vad çkIr gksrk gS rFkk P2 dks 5 vad 

çkIr gksrs gSaA ekuk ith ikjh [ksyus ds i“pkr~ P1 rFkk P2 }kjk çkIr dqy vad Xi o Yi gS] rc 

 lwph-I  lwph-II 

(I) (X2 ≥ Y2) dh çkf;drk gS (P) 
3

8
 

(II) (X2 > Y2) dh çkf;drk gS (Q) 
11

16
 

(III) (X 3 = Y3) dh çkf;drk gS (R) 
5

16
 

(IV) (X 3 > Y3) dh çkf;drk gS (S) 
355

864
 

  (T) 
77

432
 

 lgh fodYi gS 

 (A) (I) → (Q); (II) → (R); (III) → (T); (IV) → (S) (B) (I) → (Q); (II) → (R); (III) → (T); (IV) → (T) 

 (C) (I) → (P); (II) → (R); (III) → (Q); (IV) → (S) (D) (I) → (P); (II) → (R); (III) → (Q); (IV) → (T) 

mÙkj (A) 

gy P(Xi > Yi) + P(Xi < Yi) + P(Xi = Yi) = 1 

 rFkk P(Xi > Yi) = P(Xi < Yi) = p 

 i = 2 ds fy, 

 P(X2 = Y2) = 2p(x > y). p(x < y) + (p(x = y))2 

 
 

= +  
 

2
6 6 6

2 2 12. .
36 36 36

C C C
 

 = + = =
25 1 27 3

72 36 72 8
 

 
 

 = − = 
 

2 2

1 3 5
( ) 1

2 8 16
P X Y  

  = + =2 2

5 3 11
( )

16 8 16
P X Y  

 I → Q, II → R 

 i = 3 ds fy, 

 P(X3 = Y3) = 6. p(x > y). p(x < y) p(x = y) + (p(x = y))3 

 
 

= +  
 

3
6 6 6 6

2 2 1 16. . .
36 36 36 36

C C C C
=

77

432
 

 
 

 = − 
 

3 3

1 77
( ) 1

2 432
P X Y =

355

864
 

 III → T, IV → S 
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17. ekuk p, q, r v”kwU; okLrfod la[;k,a gSa tks ,d gjkRed Js.kh ds Øe”k% 10th, 100th rFkk 1000th in gSaA jSf[kd lehdj.kksa 

ds fudk;  

 x + y + z = 1 

 10x + 100y + 1000z = 0 

 qr x + pr y + pq z = 0 

 ij fopkj dhft,A 

    lwph-I  lwph-II 

(I) 
;fn = 10,

q

r
 rc jSf[kd lehdj.kksa ds fudk; dk@ds 

(P) 
x = 0, = = −

10 1
,

9 9
y z  :i esa gy gS 

(II) 
;fn  100,

p

r
 rc jSf[kd lehdj.kksa ds fudk; dk@ds 

(Q) 
= = − =

10 1
, , 0

9 9
x y z  :i esa gy gS 

(III) 
;fn  10,

p

q
 rc jSf[kd lehdj.kksa ds fudk; dk@ds 

(R) vifjfer :i ls vusd gSa 

(IV) 
;fn = 10,

p

q
 rc jSf[kd lehdj.kksa ds fudk; dk@ds 

(S) dksbZ gy ugha gS 

  (T) de ls de ,d gy gS 

 lgh fodYi gS 

 (A) (I) → (T); (II) → (R); (III) → (S); (IV) → (T)  (B) (I) → (Q); (II) → (S); (III) → (S); (IV) → (R) 

 (C) (I) → (Q); (II) → (R); (III) → (P); (IV) → (R) (D) (I) → (T); (II) → (S); (III) → (P); (IV) → (T) 

mÙkj (B) 

gy x + y + z = 1   ___(1) 

 10x + 100y + 1000z = 0  ___(2) 

 qrx + pry + pqz = 0  ___(3) 

 lehdj.k (3) dks fuEukuqlkj iqu% fy[kk tk ldrk gS 

 + + = 0
x y z

p q r
 ( ), , 0p q r  

 ekuk = = =
+ + +

1 1 1
, ,

9 99 999
p q r

a d a d a d
 

 vc lehdj.k (3) gS 

 (a + 9d)x + (a + 99d)y + (a + 999d)z = 0 

  = =

+ + +

1 1 1

10 100 1000 0

9 99 999a d a d a d

 

  = = −

+ +

1 1 1

0 100 1000 900( )

0 99 999

x d a

a d a d

 

  = = −

+ +

1 1 1

10 0 1000 990( )

9 0 999

y a d

a d a d
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  = = −

+ +

1 1 1

10 100 0 90( )

9 99 0

z d a

a d a d

 

 fodYi I: ;fn =  =10
q

a d
r

 

  = x = y = z = 0 

 rFkk lehdj.k (1) o lehdj.k (2) vlekUrj leryksa dks n”kkrs gSa rFkk lehdj.k (2) vkSj lehdj.k (3) leku leryksa 

dks n”kkZrs gSa 

  vifjfer :i ls vusd gy 

 I → P, Q, R, T 

 fodYi II :   100
p

a d
r

 

  = 0, x, y, z  0 

 dksbZ gy ugha 

 II → S 

 fodYi III:   10
p

a d
q

 

 dksbZ gy ugha 

 III → S 

 fodYi IV: ;fn =  =10
p

a d
q

 

 vifjfer :i ls vusd gy 

 IV → P, Q, R, T 

18. nh?kZo`Ùk 

2 2

1
4 3

+ =
x y

 ij fopkj dhft,A ekuk ,d fcUnq H(, 0), 0 <  < 2, gSA ,d ljy js[kk] H ls [khaph tkrh gS 

tks y-v{k ds lekUrj gS vkSj nh?kZo`Ùk ,oa blds lgk;d o`Ùk dks çFke prqFkk±”k esa fcUnqvksa Øe”k% E rFkk F ij çfrPNsn 

djrh gSA nh?kZo`Ùk ds fcUnq E ij Li”kZ js[kk] /kukRed x- v{k dks fcUnq G ij çfrPNsn djrh gSA ekuk F rFkk ewy fcUnq 

dks feykus okyh ljy js[kk /kukRed x-v{k ds lkFk  dks.k fuÆer djrh gSA 

 lwph-I  lwph-II 

(I) ;fn 
4


 = , rc f=Hkqt FGH dk {ks=Qy gS (P) ( )

4
3 1

8

−
 

(II) ;fn 
3


 = , rc f=Hkqt FGH dk {ks=Qy gS (Q) 1 

(III) ;fn 
6


 = , rc f=Hkqt FGH dk {ks=Qy gS (R) 

3

4
 

(IV) ;fn 
12


 = , rc f=Hkqt FGH dk {ks=Qy gS (S) 

1

2 3
 

  (T) 
3 3

2
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 lgh fodYi gS 

 (A) (I) → (R); (II) → (S); (III) → (Q); (IV) → (P) 

 (B) (I) → (R); (II) → (T); (III) → (S); (IV) → (P) 

 (C) (I) → (Q); (II) → (T); (III) → (S); (IV) → (P) 

 (D) (I) → (Q); (II) → (S); (III) → (Q); (IV) → (P) 

mÙkj (C) 

gy  

   2cos  

 nh?kZo`Ùk + =
2 2

1
4 3

x y
 ds ( ) 2cos , 3 sinE  ij Li”kZ js[kk gS] 

 vFkkZr~ 
 

+ =
cos sin

1
2 3

x y
,  x-v{k dks (2sec , 0)G  ij çfrPNsn djrk gS 

 f=Hkqt FGH dk {ks=Qy ( )=  −  
1

2sec 2cos 2sin
2

 

  =  22sin . tan  

  = −  (1 cos2 ).tan  

 I. ;fn 


 =  = →, 1 ( )
4

Q  

 II. ;fn 
 

 =  = = →  
 

2

3 3 3
, 2. . 3 ( )

3 2 2
T  

 III. ;fn 
  

 =  = = → 
 

2
1 1 1

, 2. . ( )
6 2 3 2 3

S  

 IV. ;fn ( )
( )− 

 =  = − − = →  
 

2

2 33
, 1 . 2 3 ( )

12 2 2
P  

 

❑ ❑ ❑ 
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