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PART-I : PHYSICS

[k.M[k.M[k.M[k.M[k.M - 1 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 32)

 bl [k.M esa vkB (08) ç'u gSaA

 çR;sd ç'u ds pkj fodYi gSaA bu pkj fodYiksa eas ls ,d ;k ,d ls vf/d lgh mÙkj gS@gSaA

 çR;sd ç'u ds fy, (lHkh) lgh mÙkjksa ls lacaf/r fodYi@fodYiksa dk p;u dhft;sA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps nh xbZ vadu ;kstuk ds vuqlkj fd;k tk,xk:

iw.kZ vad : +4 ;fn dsoy lHkh lgh fodYi@fodYiksa dk p;u fd;k x;k gS_

vakf'kd vad : +3 ;fn lHkh pkj fodYi lgh gSa ijUrq dsoy rhu fodYiksa dk p;u x;k gS_

vkaf'kd vad : +2 ;fn rhu ;k vf/d fodYi lgh gSa ijUrq dsoy nks fodYiksa dk p;u fd;k x;k gS rFkk nksuksa lgh

gks_

vkaf'kd vad : +1 ;fn nks ;k vf/d fodYi lgh gSa ijUrq dsoy ,d fodYi dk p;u fd;k x;k gS rFkk og lgh

fodYi gks_

'kwU; vad : 0 ;fn fdlh Hkh fodYi dk p;u ugha fd;k x;k (vFkkZr~ ç'u dk mÙkj ugha fn;k x;k gks);

½.kkRed vad : –1 lHkh vU; fLFkfr;ksa esaA
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 mnkgj.k ds fy, ,d ç'u esa ;fn lgh mÙkjksa ls lacaf/r (A), (B) rFkk (D) ,dek=k rhu fodYi gSa] rc

dsoy (A), (B) o (D) dk p;u fd;s tkus ij +4 vad çkIr gksaxs;

dsoy (A) o (B) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (A) o (D) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (B) o (D) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (A) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

dsoy (B) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

dsoy (D) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

fdlh Hkh fodYi dk p;u uk djus ij (vFkkZr~ ç'u dk mÙkj u nsus ij) 0 vad çkIr gksxk rFkk fodYiksa ds fdlh vU; leqPp;

dk p;u fd;s tkus ij –1 vad çkIr gksxkA

1. leku mQpk¡bZ H = 30 cm rFkk leku viorZukad n = 1.5 ds rhu dk¡p csyuksa dks fp=k esa n'kkZ;s vuqlkj {kSfrt lrg ij

j[kk tkrk gSA csyu I dh 'kh"kZ lrg lery gS] csyu II dk mÙkykdkj 'kh"kZ gS rFkk csyu III dk vorykdkj 'kh"kZ gSA nksuksa

oØkdkj 'kh"kksaZ dh oØrk f=kT;k leku (R = 3 m) gSA ;fn H
1
, H

2
, rFkk H

3
 rhuksa csyuksa ds isans ij fcanq X dh vkHkklh xgjkbZ;k¡

gSa] rc lgh dFku gS@gSa%

H H H

X X X

I II III

(A) 0.8 cm < (H
2
 – H

1
) < 0.9 cm

(B) H
2
 > H

3

(C) H
3
 > H

1

(D) H
2
 > H

1

mÙkjmÙkjmÙkjmÙkjmÙkj (B, D)

gygygygygy fLFkfrfLFkfrfLFkfrfLFkfrfLFkfr I 

H

H
1

O

O

  
1

H 30 2
H  20 cm ( )

3
uhps

fLFkfrfLFkfrfLFkfrfLFkfrfLFkfr II 

O

O  


1 3 1 1.5

V 2H R
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1 1 1 1 1 1

V 20 2 300 V 600 20


    2

1 29 600
H 20.68 cm ( )

V 600 29
uhps

fLFkfrfLFkfrfLFkfrfLFkfrfLFkfr III 

O

O

     


1 3 1 1 1 1

V 2H 2 300 V 600 20


    3

1 31 600
H 19.35 cm

V 600 31

H
2
 – H

1
 � 20.68 – 20  0.68

H
2
 > H

1
 rFkk H

2
 > H

3

ysfdu H
1
 > H

3

2. nzO;eku M rFkk yEckbZ  L dh ,d iryh rFkk le:i NM+ dks vR;f/d ?k"kZ.k okys iQ'kZ ij mèokZ/j j[kk tkrk gSA NM+ dks

fojkekoLFkk ls bl izdkj NksM+k tkrk gS fd ;g fcuk fiQlys iQ'kZ ds lkFk vius laidZ fcanq ds lkis{k ?kw.kZu djrs gq, fxjrh gSA

fuEu eas ls dkSulk@dkSuls dFku lgh gS@gSa] tc NM+ mèokZ/j ds lkFk 60° dks.k fufeZr djrh gS\

[g] xq:Roh; Roj.k gS]

(A) NM+ dk dks.kh; Roj.k 
2g

L
 gksxk

(B) NM+ ds nzO;eku dsanz dk vjh; Roj.k 
3g

4
 gksxk

(C) NM+ dh dks.kh; pky
3g

2L
 gksxh

(D) NM+ ij iQ'kZ ls vfHkyEc izfrfØ;k cy 
Mg

16
 gksxk

mÙkjmÙkjmÙkjmÙkjmÙkj (B, C, D)

gygygygygy mQtkZ Lkaj{k.k iz;qDr djus ij (pwafd ?k"kZ.k fiQlyu fofgu fcanq ij dk;Zjr gS)

    2
0

Mgl 1
1 cos60 I

2 2

 
    

 

2

0

3g Ml
I

2l 3
60°

O

m, l

rFkk     0 0

l
Mg sin60 I

2

   3 3g

4l

     NM+ ds nO;eku dsanz ds fy,

60°

O 

a
 =    

  
= 

R


2

l
2

3g

4

a
 =

    
  

 =
 

T

l
2

3  3
g

8

 N = Mg

16

  y T Ra a sin60 a cos60
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2

l l
sin60 cos60

2 2

 
    

 

3 3 3g 3g l 1

4 4 2l 2 2

    
 

9 3 15g
g

16 8 16

3. ,d eqDr gkbMªkstu ijek.kq rjaxnSè;Z 
a
 dk ,d iQksVkWu vo'kksf"kr djus ds ckn voLFkk n = 1 ls voLFkk n = 4 rd mÙksftr

gksrk gSA blds rqjar ckn bysDVªkWu rjaxnSè;Z 
e
 dk ,d iQksVkWu mÙlftZr dj voLFkk n = m  eas laØe.k djrk gSA ekuk

vo'kks"k.k rFkk mRltZu ds dkj.k ijek.kq ds laosx esa ifjorZu Øe'k% p
a
 rFkk p

e
 gSA ;fn   

a e

1
/

5
, fuEu esa ls dkSulk@dkSuls

fodYi lgh gS@gSa\

[hc = 1242 eV nm: 1 nm = 10–9 m, h rFkk c Øe'k% Iykad fu;rkad rFkk izdk'k dh pky gaS]

(A) 
e
 = 418 nm

(B)   
a e

1
p / p

2

(C) voLFkk n = m ls voLFkk n = 1 esa bysDVªkWu dh xfrt mQtkZ dk vuqikr 
1

4
 gS

(D) m = 2

mÙkjmÙkjmÙkjmÙkjmÙkj (C, D)

gygygygygy       
 4 1 4 m

a e

hc hc
E E E ErFkk

 
   4 1 4 m

a e

(E E ) (E E )
p p

c c
rFkk


 

   
 

2
a 4 m

e 4 1

1 1

(E E ) 1 16m
15E E 5

16

      
 2 2

15 1 1 1 1
m 2

16 5 16 4m m

 
 

   
  

4 1a

e 4 m

E Ep 15 16
5

p E E 16 3

      
  e

e

hc 3 1242 16
13.6 eV  nm = 487 nm

16 3 13.6

4. nzO;eku 2M ds CykWd dks fLiazx fu;rkad k okyh ,d nzO;ekughu fLiazx ls la;ksftr fd;k tkrk gSA bl CykWd dks nks nzO;ekughu
f?kjfu;ksa rFkk jfLLk;ksa }kjk nzO;eku M rFkk 2M ds nks vU; CykWdksa ls la;ksftr fd;k tkrk gSA CykWdksa ds Roj.k fp=k eas n'kkZ;s
vuqlkj a

1
, a

2
 rFkk a

3
 gSaA fudk; dks fojkekoLFkk ls N+ksM+k tkrk gS rFkk fLiazx viuh vforkU; voLFkk esa gSA fLiazx dk vf/dre

izlkj x
0
 gSA fuEUk esa ls dkSulk@dkSuls fodYi lgh gS@gSa\

[g] xq:Roh; Roj.k gS] ?k"kZ.k dks UkXk.; ekurs gS]



5

JEE (ADVANCED)-2019 (PAPER-2)

2M

M

a
2

a
1

2M

a
3

(A) fLiazx ds 0
x

4
 ds izlkj ij] fLizax ls la;ksftr CykWd ds Roj.k dk ifjek.k 3g

10
 gS

(B) 
0

4 Mg
x

k

(C)   
2 1 1 3

a a a a

(D) tc fLiazx igyh ckj 0
x

2
 dk izlkj izkIr djrh gS] rc fLiazx ls la;ksftr CykWd dh pky M

3g
5k

 gS

mÙkjmÙkjmÙkjmÙkjmÙkj (C)

gygygygygy izfrcaf/r lEca/ iz;qDr djus ij

2M

M
a

2

a1

2M

a3

2a
1
 = a

2
 + a

3

a
1
 – a

3
 = a

2
 – a

1

rFkk

2mg – T = 2ma
3

...(1)

mg – T = ma
2

...(2)

rFkk 2T – kx = 2ma
1

....(3)

mijksDr lehdj.k gy djus ij] 4mg 2kx
T

7 7
   rFkk 

1

4g 3kx
a

7 14m
 

 0
x 4mg

x
4 3k

ds fy,

  
1

4g 2g 2g
a

7 7 7

nzO;eku '2m' ds nksyu (ekè; fLFkfr ij) ds fy,

a
1
 = 0   8mg

x  ( )
3k

vk; ke


0

16mg
x 2A

3k
   rFkk 3k

14m
 

rFkk 


 
0

x
x ( )

2

v A
ekè;  ij

0
x 3k 8mg 3k

2 14m 3k 14m
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5. f}/zqo vk?kw.kZ  � �0
p

i j
2

 okys ,d fo|qr f}/zqo dks ifjek.k E
0 
ds ,d lEk:i fo|qr {ks=k dh mifLFkfr esa ewy fcanq O ij }f<+r

j[kk tkrk gSA ;fn fp=k eas n'kkZ;s vuqlkj ewy fcanq ij dsanz okys R f=kT;k ds ,d òÙk ij foHko fu;r gS] rc lgh dFku gS@gSa%

(
0
 eqDr f=kfoe dh fo|qr'khyrk gSA R >> f}/zqo dk vkdkj)

45°45°

O

R
x

y

AB

(A) fcanq B ij dqy fo|qr {ks=k 
�

B
E 0  gS

(B) fcanq A ij dqy fo|qr {ks=k   
�

� �
A 0

E 2E i j  gS

(C)
    

1/3

0

0 0

p
R

4 E

(D) òÙk ds fdUgh nks fcanqvksa ij dqy fo|qr {ks=k dk ifjek.k leku gksxk

mÙkjmÙkjmÙkjmÙkjmÙkj  (A, C)

gygygygygy

B

E 0

E eq

A

A
B

p

E
0
  r f=kT;k ds ,d lefOkHko òÙk ds fy,  0

p
p i j

2
 

� � �  dh fn'kk esa ckg~; {ks=k] fcanq B f}/zzqo dk (fuj{kh;) fcanq gSA

blfy, 0

03

kp
E

R



1/3 1/3

0 0

0 0 0

kp p
R

E 4 E

          
 rFkk   

�

� � �

A 0 03

2kp
E E 3E

R

rFkk E
B
 = 0

6. ;ax ds f}fLyV iz;ksx esa] fLyV nwjh d dk eku 0.3 mm gS rFkk inZsa dh nwjh D dk eku 1 m gSA RkjaxnSè;Z 600 nm ds izdk'k

dk ,d lekUrj iqUt fp=k esa n'kkZ;s vuqlkj  dks.k ij fLyVksa ij vkifrr gksrk gSA inZsa ij] fcanq O fLyVksa ls lenwjLFk gS rFkk

nwjh PO dk eku 11.0 mm gSA fuEu esa ls dkSulk@dkSuls dFku lgh gS@ gSa\

 d

P

O
x

y

D
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(A)  


0.36
 fMxzh ds fy,] fcanq P ij fouk'kh O;frdj.k gksxkA

(B) fizQUt nwjh  ij fuHkZj djrh gSA

(C)  = 0 ds fy,, fcanq P ij laiks"kh O;frdj.k gksxkA

(D)  


0.36
 fMxzh ds fy,] fcanq O ij fouk'kh O;frdj.k gksxkA

mÙkjmÙkjmÙkjmÙkjmÙkj  (A)

gygygygygy fcanq P ds fy, dqy T;kferh; iFkkUrj

D = 1 m

O
d

S
1

S
2



 = 600 nm = 6 × 10  m
–7

P

yd
x dsin

D
   

fodYi (A) ds fy,

 


0.36
 fMxzh] rc x = 3900 nm

;k (2n 1) x
2

    (fouk'kh O;frdj.k ds fy,)

 n = 7

fodYi (D) ds fy,

;fn  


0.36
 fMxzh

rc x
0
 = d = 600 nm

;k x
0
 = n (n = 1 ds fy,)

(laiks"kh O;frdj.k)

fodYi (C) ds fy,

x
0
 = 0 rFkk yd 3300nm

D


pwafd ( = 0) (P ij fouk'kh O;frdj.k)

lHkh mijksDr fLFkfr esa fIkzQUt pkSM+kbZ vifjofrZr jgrh gSA
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7. nzO;eku m dk ,d NksVk d.k ,d Hkkjh] [kks[kyh rFkk lh/h ufydk ds vanj ufydk ds v{k ds vuqfn'k xfr'khy gS] d.k

nksuksa fljksa ij izR;kLFk :i ls Vdjkrk gSA ufydk esa dksbZ ?k"kZ.k ugha gS rFkk ;g ,d lery lrg }kjk ,d fljs ij can gS

tcfd nwljs fljs ij fp=k esa n'kkZ;s vuqlkj ,d Hkkjh xfreku lery fiLVu yxk gSA tc can fljs ls fiLVu dh nwjh L = L
0
 gS]

rc d.k dh pky v = v
0
 gSA fiLVu dks vR;ar fuEu pky V ls vanj dh vksj bl izdkj xfr djkbZ tkrh gS fd 

0

dL
V v

L
,

tgk¡ dL fiLVu dk vR;Ur vYi foLFkkiu gSA fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa\

L

v

(A) ;fn fiLVu vanj dh vksj dL rd xfr djrk gS] d.k dh pky 
dL

2v
L

 rd c<+rh gS

(B) tc fiLVu dks L
0
 ls 0

1
L

2
 rd vanj dh vksj xfr djkbZ tkrh gS] rc d.k dh xfrt mQtkZ 4 ds xq.kd ls c<+rh gS

(C) fiLVu ds lkFk izR;sd VDdj ds ckn] d.k dh pky 2V rc c<+rh gS

(D) og nj ftl ij d.k fiLVu ls Vdjkrk gS] 
v

L
 gS

mÙkjmÙkjmÙkjmÙkjmÙkj  (B, C)

gygygygygy d.k dk izkjafHkd osx v = v
0 
gS

rFkk fiLVu dh nwjh x = L
0
.

dx Í.kkRed gS

x

dx

V

Vdt = –dx (fiLVu }kjk r; dh xbZ nwjh)


dx

dt
V

   
 

  'm' ds fy, VDdj dk le;     
2x

dt
V

 

sec ds fy, VDdj dh la[;k 
V

n
2n

      dt esa VDdj dh dqy la[;k 
V dx

N
2x V

    
 

 gS

izfr VDdj pky esa ifjorZu 2V gS

  'dx' foLFkkiu ds fy, pky esa dqy ifjorZu vdx
dv · 2V

2xV

  gS

    0
v dLVdx

| dV | , x L , | dV |
x L

ij

vc, 0

0

dV V
= –dx ln = ln2 V = 2V

V V

    
 

 xfrt mQtkZ 4 xqus rd c<+ tkrh gS
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8. vkn'kZ xSl ds ,d feJ.k esa 5 eksy ,dyijek.kqd xSl rFkk 1 eksy ǹ<+ f}ijek.kqd xSl gS] feJ.k izkjaHk eas nkc P
0
, vk;ru V

0
,

rFkk rki T
0
 ij gSA ;fn xSlh; feJ.k :¼ks"e :i ls vk;ru 0

V

4
 rd laihfM+r gksrk gS] rc lgh dFku gS@gSa

(fn;k gS 21.2 = 2.3; 23.2 = 9.2; R xSl fu;rkad gS)

(A) izØe ds nkSjku fd;k x;k dk;Z |W| dk eku 13RT
0 
gS

(B) lEihM+u ds ckn xSlh; feJ.k dk vafre nkc 9P
0
 rFkk 10P

0 
ds eè; eas gS

(C) xSlh; feJ.k dk :¼ks"e fu;rkad 1.6 gS

(D) lEihM+u ds ckn xSlh; feJ.k dh vkSlr xfrt mQtkZ 18RT
0
 rFkk 19RT

0
 ds eè; esa gS

mÙkjmÙkjmÙkjmÙkjmÙkj  (A, B, C)

gygygygygy
 

   
  

5R 7R
5

82 2
1.6

3R 5R 5
5 1

2 2

feJ.k

:¼ks"e izØe ds fy,

PV = fu;rkad

 8/50

0 0 0

V
P P (4) ·P 9.2 P

V


    
 


0

0 0 0
0 0

V
P V 9.2 P

13P V4
W

1 6

 
 

 

tSlk fd gesa Kkr gS P
0
V

0
 = 6RT

0

 W = –13RT
0

laihM+u ds ckn vafre rki

0 0

0 0

PV
T T 2.3 T

P V

   
 

rFkk, 


 


1 2
1 V 2 V

V

1 2

n C n C 5R
(C )

n n 3
feJ.k

 xSl dh vkSlr xfrt mQtkZ = U
f
 = nC

V
T

0

5R
6 2.3T

3
  

= 23RT
0
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[k.M[k.M[k.M[k.M[k.M - 2 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 18)

 bl [k.M esa N% (06) ç'u gaSA çR;sd ç'u dk mÙkj ,d vkafdd eku gS

 çR;sd ç'u ds fy,] mÙkj ds lgh vkafdd eku dks ekÅl rFkk vkWu&LØhu opqZvy U;weSfjd dh–iSM ds mi;ksx ls mÙkj çfo"V

djus ds LFkku ij gh çfo"V dhft;sA ;fn vakfdd eku esa nks ls vf/d n'keyo LFkku gks] rks çkIr eku dk nks n'keyo fcUnq rd

lfUudVu djsaA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps nh xbZ vadu ;kstuk ds vuqlkj fd;k tk;sxk:

iw.kZ vad : +3 ;fn dsoy lgh vakfdd eku dks çfo"V fd;k x;k gS_

'kwU; vad : 0 vU; lHkh fLFkfr;ksa esaA

1. ekuk ,d 226

88
Ra  ufHkd fojkekoLFkk rFkk vk| voLFkk esa gS ;g -+{k; ls xqtjrs gq, viuh mÙksftr voLFkk esa 222

86
Rn  ufHkd

esa ifjofrZr gksrk gSA mRlftZr  d.k dh xfrt mQtkZ 4.44 MeV ik;h tkrh gSA rr~i'pkr~ 222

86
Rn  ufHkd -{k; }kjk viuh

vk| voLFkk eas igq¡prk gSA mRlftZr  iQksVkWu dh mQtkZ _______ keV gSA

[fn;k gS: 226

88
Ra  dk ijek.kq nzO;eku = 226.005 u, 222

86
Rn  dk ijek.kq nzO;eku = 222.000 u,  d.k dk ijek.kq nzO;eku =

4.000 u, 1 u = 931 MeV/c2, c izdk'k dh pky gS]

mÙkjmÙkjmÙkjmÙkjmÙkj (135.00)

gygygygygy m = [226.005 – 222 – 4]

= 0.005 amu

Q =mc2

= 931.5 × 0.005 = 4.655 MeV

pwafd laosx lajf{kr jgrk gS] xfrt mQtkZ nzO;ekuksa ds O;qRØe vuqikr esa gS

K
T
 = 4.44 + K

Rn

Rn

4.44 4
K

222

 = 0.08 MeV

-iQksVkWu = 4.655 – 4.520

      = 0.135 MeV = 135 keV

2. ,dyo.khZ; izdk'k ok;q ls dks.k 75° rFkk viorZukad 
0

n 3  ds fizTe dh viorZd lrg ij vkifrr gksrk gSA fizTe dh

nwljh viorZd lrg dks fp=k esa n'kkZ, vuqlkj viorZukad n ds inkFkZ dh ,d iryh fiQYe }kjk ysfIkr fd;k tkrk gSA izdk'k

vkiru dks.k   60° ds fy, ysfir fizTe lrg ij iw.kZ vkarfjd ijkofrZr gksrk gSA n2 dk eku _______gSA



0
n 3

n

75°

mÙkjmÙkjmÙkjmÙkjmÙkj (1.50)
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gygygygygy vU; iQyd ij iw.kZ vkarfjd ijkorZu ds fy,

c

n
sin

3
 

igyh Lkrg ij Lusy fu;e 

75°

3c
sin 3sin(75 )   

   = 60° ds fy,


c

3
3 sin(75 )

2
  


c

1
sin(75 )

2
  


c

45  


1 n

2 3


 3
n

2


 2 3
n 1.5

2
 

3. ,d izdkf'kd csap eas 1.5 m yEck Ldsy gS ftlesa izR;sd cm eas pkj leku Hkkx gSA ,d mÙky ysal dh iQksdl nwjh ds ekiu

ds nkSjku] yasl dks IkSekus ds 75 cm fpUg~ ij j[kk tkrk gS rFkk oLrq fiu dks 45 cm fPkUg~ ij j[kk tkrk gSA ysal ds nwljh

vksj oLrq fiu dk izfrfcEc 135 cm fpUg~ ij j[ks izfrfcEc fiu ds lkFk vfrO;kfir gksrk gSA bl iz;ksx esa] ysal dh iQksdl

nwjh ds ekiu esa izfr'kr =kqfV _______ gSa

mÙkjmÙkjmÙkjmÙkjmÙkj  (1.38) ;k (1.39)

gygygygygy |u| = x
2
 – x

1
 = 30 cm

60
45

75

IO

u = 0.25 + 0.25 = 0.50

|v| = 60 cm

v =  0.05 cm

1 1 1

v u f
 

f = 20 cm

2 2 2

dv du df

v u f
 

1 1 1
400 df

2 3600 900

     

% =kqfV = 1.38 ;k 1.39
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4. 10 cm  yEck iw.kZr% pkyd rkj PQ 'kwU; izfrjks/ dh {kSfrt iVfj;ksa ds ;qXe ij 1 cm/s ds osx ls  xfr'khy gS] iVfj;ksa dk

,d fljk fp=k eas n'kkZ;s vuqlkj izsjd L = 1 mH rFkk izfrjks/ R = 1  ls la;ksftr gSA {kSfrt iVfj;k¡ L rFkk R rYk ds yEcor~

,d le:i pqEcdh; {ks=k B = 1 T okys leku ry esa fLFkr gSA ;fn daqth S dks fuf'pr {k.k ij can fd;k tkrk gS] rc 1

feyh lsd.M ds ckn ifjiFk eas /kjk x × 10–3 A gS] tgk¡ x dk eku ______gS

[ekuk rkj PQ dk osx (1 cm/s), dqath S dks can djus ds ckn fu;r jgrk gSA fn;k gS: e–1 = 0.37, tgk¡ e ewy Yk?kqxq.kd

dk vk/kj gS]

B P

L

R

S Q

1 cm/s

mÙkjmÙkjmÙkjmÙkjmÙkj (0.63)

gygygygygy
P

L

R

S Q

1 cm/s

B = 1T, � = 10 cm, v = 1 cm/s

      �
31 1

vB 1 1 10
100 10

 oksYV


   

3
3L 1 10

10 sec
R 1

 i = l
0
(1 – e–t/)




  
3

110
i (1 e )

1

 i = 10–3(1 – 0.37) = 0.63 mA

5. ,d xsan dks izkajfHkd pky  μ
0
 ls {kSfrt ds lkFk  dks.k ij /jkry ls isQadk tkrk gSA ifj.kkeh iz{ksI; xfr ds fy,] tc xsan

igyh ckj /jkry ls Vdjkrh gS] rc bl fcanq rd xasn ds vkSlr osx dk ifjek.k V
1 
gSA /jkry ls Vdjkus ds ckn] xsan leku

dks.k   ij ysfdu u
0
/ dh ?kVrh gqbZ pky ls izfrf{kIr gksrh gSA ;g xfr fp=k esa n'kkZ;s vuqlkj yEcs le; ds fy, fujarj

pyrh gSA ;fn xfr dh lEIkw.kZ vof/ ds fy, xsan ds vkSlr osx dk ifjek.k 0.8 V
1
 gS] rc  dk eku _________gSA

u
0 u /

0
 u /

0
2



u /
0
m

mÙkjmÙkjmÙkjmÙkjmÙkj (4.00)

gygygygygy
  

R

V
T

          

2

0 2 4

2 1 1
R u (sin cos ) 1 ...

g
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0

2

2u 1 1
T sin 1 ...

g

   
 
 




0

2

1

0

1
u cos

1
1

0.8 V
1

u
1

1

 = 4.00

6. ,d fLizax ij tqM+s nzO;eku M ds ,d iw.kZr% ijkorZd niZ.k esa dks.kh; vko`fÙk  dk ,d fLiazx nzO;eku fudk; bl izdkj

lfEefyr gS fd  4 M

h
 = 1024 m–2 rFkk h Iykad fu;rkad gSA rjaxnSè;Z  = 8 × 10–6 m ds N iQksVkWu ,d lkFk vfHkyEc

vkiru ij bl izdkj niZ.k ls Vdjkrs gS fd niZ.k 1 m rd foLFkkfir gks tkrk gS A ;fn N dk eku x × 1012 gS] rc x

dk eku _______ gS

[ekuk fLizax nzO;ekughu gS]

mÙkjmÙkjmÙkjmÙkjmÙkj (1.00)

gygygygygy

niZ.k ij LFkkukUrfjr laosx

 


2Nh
p

fn;k gS 
 


24
h 10

4 m

blfy, niZ.k }kjk izkIr pky


0

2Nh
V

M

rFkk pwafd fudk; ljy vkorZ xfr esa nksyu djsxkA
V

0
 = A (A = 1 m)

    
  

24
2Nh 2Nh A h 10

A
M M 4 M

 
   



18 6
1210 8 10

N 1 10
4 2

 x = 1
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[k.M[k.M[k.M[k.M[k.M - 3 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 12)

 bl [k.M esa nks (02) lwph&feyku leqPp; gSaA

 çR;sd lwph&feyku leqPp; esa nks (02) cgqfodYih ç'u gSaA

 çR;sd lwph feyku leqPp; esa nks lwfp;k¡ gaS: lwph-I rFkk lwph-II.

 lwph-I esa pkj çfof"V;k¡ gSa (I), (II), (III) rFkk (IV) rFkk lwph-II esa N% çfof"V;k¡ gSa (P), (Q), (R), (S), (T) rFkk (U) .

 lwph-I rFkk lwph-II ds vk/kj ij çR;sd cgqfodYih ç'u esa pkj fodYi fn;s x;s gSa rFkk bu pkj fodYiksa esa ls dsoy ,d cgqfodYih

ç'u esa iwNh xbZ fLFkfr dks lUrq"V djrk gSA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps nh xbZ vadu ;kstuk ds vuqlkj fd;k tk,xk:

iw.kZ vad : +3 ;fn dsoy lgh la;kstu ds laxr fodYi dk p;u fd;k x;k gS;

'kwU; vad : 0 ;fn dksbZ Hkh fodYi ugha pquk x;k gS (vFkkZr~ ç'u vuqÙkfjr gS);

½.kkRed vad : –1 vU; lHkh fLFkfr;ksa esaA

1. vuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,AvuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,AvuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,AvuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,AvuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,A

,d laxhr ok|; ;a=k pkj fHkUu&fHkUUk /kfRod jfLLk;ksa 1, 2, 3 rFkk 4 ds mi;ksx ls cuk;k x;k gSA rFkk jfLLk;ksa dk izfr bdkbZ yEckbZ
nzO;eku Øe'k% , 2, 3 rFkk 4 gSA ;a=k dks ijkl L

0
 rFkk 2L

0
 ds eè; esa eqDr yEckbZ ds ifjorZu ds }kjk jfLLk;ksa dks dEiUu djk

dj ctk;k tkrk gSA ;g ik;k tkrk gS fd jLlh–1 ()  esa eqDr yEckbZ L
0
 rFkk ruko T

0
 ij ewy fo/k dh vko`fÙk f

0
 gSA

lwph-I esa mijksDr pkj jfLl;k¡ nh xbZ gS tcfd lwph-II esa dqN jkf'k;ksa ds ifjek.k iznf'kZr gSA

lwph-I lwph-II

(I) jLLkh-1 () (P) 1

(II) jLLkh-2 (2) (Q) 1/2

(III) jLLkh-3 (3) (R) 1/ 2

(IV)jLLkh-4 (4) (S) 1/ 3

(T) 3/16

(U) 1/16

;fn izR;sd jLlh eas ruko T
0
 gS] rc f

0
 ek=kd esa mPpre ewy vkòfÙk ds fy, lgh feyku gksxkA

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

(B) I  Q, II  P, III  R, IV  T

(C) I  Q, II  S, III  R, IV  P

(D) I  P, II  Q, III  T, IV  S

mÙkjmÙkjmÙkjmÙkjmÙkj (A)

gygygygygy (1) 0

0

0

T1
f

2L




(2) 0

1

0

T1
f

2L 2




(3) 0

2

0

T1
f

2L 3




(4) 0

3

0

T1
f

2L 4




tc yEckbZ L
0
 gS] rc lHkh mPpre ewyHkwr vkòfÙk;ksa ds fy,
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2. vuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,AvuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,AvuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,AvuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,AvuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,A

,d laxhr ok|; ;a=k pkj fHkUu&fHkUUk /kfRod jfLLk;ksa 1, 2, 3 rFkk 4 ds mi;ksx ls cuk;k x;k gSA rFkk jfLLk;ksa dk izfr bdkbZ

yEckbZ nzO;eku Øe'k% , 2, 3 rFkk 4 gSA ;a=k dks ijkl L
0
 rFkk 2L

0
 ds eè; esa eqDr yEckbZ ds ifjorZu ds }kjk jfLLk;ksa

dks dEiUu djk dj ctk;k tkrk gSA ;g ik;k tkrk gS fd jLlh–1 ()  esa eqDr yEckbZ L
0
 rFkk ruko T

0
 ij ewy fo/k dh

vkòfÙk f
0
 gSA

lwph-I esa mijksDr pkj jfLl;k¡ nh xbZ gS tcfd lwph-II esa dqN jkf'k;ksa ds ifjek.k iznf'kZr gSA

lwph-I lwph-II

(I) jLlh-1 () (P) 1

(II) jLlh-2 (2) (Q) 1/2

(III) jLlh-3 (3) (R) 1/ 2

(IV)jLlh-4 (4) (S) 1/ 3

(T) 3/16

(U) 1/16

jfLl;ksa 1, 2, 3 rFkk 4 dh yEckbZ Øe'k% 0 0 0

0

3L 5L 7L
L , ,

2 4 4
rFkk  ij fu;r j[kh xbZ gSA jfLLk;k 1, 2, 3 RkFkk 4 Øe'k% viuh

1st, 3rd, 5th, rFkk 14th lUukfn;ksa ij bl izdkj dEiUu djrh gS fd lHkh jfLLk;ksa dh vkòfÙk leku gksrh gSA rc T
0
 dh ek=kdkas

esa pkjksa jfLLk;ksa esa ruko ds fy, lgh feyku gksxk

(A) I  P, II  Q, III  R, IV  T

(B) I  P, II  Q, III  T, IV  U

(C) I  P, II  R, III  T, IV  U

(D) I  T, II  Q, III  R, IV  U

mÙkjmÙkjmÙkjmÙkjmÙkj (B)

gygygygygy (1) 1 0

0

0

T T1 1
f

2L 2L
  

 

(2) 2 0

0 2

0

T T3 2
f T

2 3L 2 2

  
 

(3) 3 0

0 3

0

T 3T5 2
f T

5L 3 16

  


(4) 4 0

0 4

0

T T14 4
f T

2 7L 4 16

  
 

I  P, II  Q, III  T, IV  U

3. vuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,AvuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,AvuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,AvuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,AvuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,A

,d vkn'kZ ,dyijek.kqd xSl ij ,d mQ"ekxfrd izØe esa, xSl }kjk vo'kksf"kr vR;f/d vYi mQ"ek dks TX }kjk fn;k tkrk

gS] tgk¡ T fudk; dk rki gS rFkk X fudk; dh mQ"ekxfrd jkf'k X eas vYi ifjorZu gSA ,d eksy ,dyijek.kqd vkn'kZ xSl

ds fy, 
 

  
 A

T3
X R ln

T2

 
 
 A

V
R ln

V
, ;gk¡ R xSl fu;rkad gS] V xSl dk vk;ru gS] T

A
 RkFkk V

A
 fu;rkad gSA
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uhps lwph&l esa izØe esa lfEefyr dqN jkf'k;k¡ n'kkZbZ xbZ gS rFkk lwph&II esa bu jkf'k;ksa ds dqN lEHko eku iznf'kZr fd;s x, gS

lwph-l lwph-II

(l) izØe 1  2  3 esa (P) 0

1
RT ln2

3

fudk; }kjk fd;k x;k dk;Z

(II) izØe 1  2  3 esa (Q) 0

1
RT

3

vkarfjd mQtkZ esa ifjorZu

(III)izØe 1  2  3 esa (R) RT
0

fudk; }kjk vo'kksf"kr mQ"ek

(IV)izØe 1  2  esa (S) 0

4
RT

3

fudk; }kjk vo'kksf"kr mQ"ek

(T) 0

1
RT (3 ln2)

3

(U) 0

5
RT

6

;fn PV-vkjs[k esa n'kkZ;s vuqlkj izØe ,d eksy ,dyijek.kqd vkn'kZ xSl ij lEiUu gksrk gS rFkk P
0
V

0
  0

1
RT ,

3
lgh feyku gS

P

0
3P

2

3

1
2P0

V0 2V0

V

(A) I  Q, II  R, III  S, IV  U (B) I  Q, II  S, III  R, IV  U

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

mÙkjmÙkjmÙkjmÙkjmÙkj (A)

gygygygygy (I)    1 2 3 0 0 0

1
W P V RT

3

(II)
       

0
00 0 0

3 3P
U RT2V P V

2 2

(III)Q = U + W

 0

4
RT

3

(IV)      0 0 0 0 0

1 3
Q RT 2P V P V

3 2

 0

5
RT

6
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4. vuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,AvuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,AvuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,AvuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,AvuqPNsn esa nh xbZ lwpuk ij v/kfjr lwfp;k¡ dk mi;qDr :i ls feyku dj fuEu ds mÙkj fnft,A

,d vkn'kZ ,dyijek.kqd xSl ij ,d mQ"ekxfrd izØe esa, xSl }kjk vo'kksf"kr vR;f/d vYi mQ"ek dks TX }kjk fn;k tkrk

gS] tgk¡ T fudk; dk rki gS rFkk X fudk; dh mQ"ekxfrd jkf'k X eas vYi ifjorZu gSA ,d eksy ,dyijek.kqd vkn'kZ xSl

ds fy, 
 

  
 A

T3
X R ln

T2

 
 
 A

V
R ln

V
, ;gk¡ R xSl fu;rkad gS] V xSl dk vk;ru gS] T

A
 RkFkk V

A
 fu;rkad gSA

uhps lwph&l esa izØe esa lfEefyr dqN jkf'k;k¡ n'kkZbZ xbZ gS rFkk lwph&II esa bu jkf'k;ksa ds dqN lEHko eku iznf'kZr fd;s x, gSA

lwph-l lwph-II

(l) izØe 1  2  3 esa (P) 0

1
RT ln2

3

fudk; }kjk fd;k x;k dk;Z

(II) izØe 1  2  3 esa (Q) 0

1
RT

3

vkarfjd mQtkZ esa ifjorZu

(III)izØe 1  2  3 esa (R) RT
0

fudk; }kjk vo'kksf"kr mQ"ek

(IV)izØe 1  2  esa (S) 0

4
RT

3

fudk; }kjk vo'kksf"kr mQ"ek

(T) 0

1
RT (3 ln2)

3

(U) 0

5
RT

6

;fn TV-vkjs[k esa n'kkZ;s vuqlkj izØe ,d eksy ,dyijek.kqd vkn'kZ xSl ij lEiUu gksrk gS rFkk P
0
V

0
  0

1
RT ,

3
lgh feyku gSA

P

0
3P

2

3

1
2P0

V0 2V0

V

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

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

mÙkjmÙkjmÙkjmÙkjmÙkj (B)

gygygygygy (I)  
 

   
 

20 0
1 2 3

1

VRT RT
W ln 0 ln2

V3 3

(II)
    
 

0
00

3 T
U R RTT

2 3

(III)   0
0

RT
Q ln2 RT

3

(IV)   0RT
Q ln(2)

3

I  P, II  R, III  T, IV  P
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PART-II : CHEMISTRY

[k.M[k.M[k.M[k.M[k.M - 1 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 32)

 bl [k.M esa vkB (08) ç'u gSaA

 çR;sd ç'u ds pkj fodYi gSaA bu pkj fodYiksa eas ls ,d ;k ,d ls vf/d lgh mÙkj gS@gSaA

 çR;sd ç'u ds fy, (lHkh) lgh mÙkjksa ls lacaf/r fodYi@fodYiksa dk p;u dhft;sA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps nh xbZ vadu ;kstuk ds vuqlkj fd;k tk,xk:

iw.kZ vad : +4 ;fn dsoy lHkh lgh fodYi@fodYiksa dk p;u fd;k x;k gS_

vakf'kd vad : +3 ;fn lHkh pkj fodYi lgh gSa ijUrq dsoy rhu fodYiksa dk p;u x;k gS_

vkaf'kd vad : +2 ;fn rhu ;k vf/d fodYi lgh gSa ijUrq dsoy nks fodYiksa dk p;u fd;k x;k gS rFkk nksuksa lgh

gks_

vkaf'kd vad : +1 ;fn nks ;k vf/d fodYi lgh gSa ijUrq dsoy ,d fodYi dk p;u fd;k x;k gS rFkk og lgh

fodYi gks_

'kwU; vad : 0 ;fn fdlh Hkh fodYi dk p;u ugha fd;k x;k (vFkkZr~ ç'u dk mÙkj ugha fn;k x;k gks);

½.kkRed vad : –1 lHkh vU; fLFkfr;ksa esaA

 mnkgj.k ds fy, ,d ç'u esa ;fn lgh mÙkjksa ls lacaf/r (A), (B) rFkk (D) ,dek=k rhu fodYi gSa] rc

dsoy (A), (B) o (D) dk p;u fd;s tkus ij +4 vad çkIr gksaxs;

dsoy (A) o (B) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (A) o (D) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (B) o (D) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (A) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

dsoy (B) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

dsoy (D) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

fdlh Hkh fodYi dk p;u uk djus ij (vFkkZr~ ç'u dk mÙkj u nsus ij) 0 vad çkIr gksxk rFkk fodYiksa ds fdlh vU; leqPp;

dk p;u fd;s tkus ij –1 vad çkIr gksxkA

1. gkbMªkstu ijek.kq dh vk|koLFkk ÅtkZ –13.6 eV gSA He+ dh bysDVªkWuh; voLFkk  ij fopkj dhft, ftldh ÅtkZ] f}xa'kh
DokUVe la[;k rFkk pqEcdh; DokUVe la[;k Øe'k% –3.4 eV, 2 rFkk 0 gSA voLFkk ds fy, fuEu esa ls dkSu ls dFku lgh
gS (gSa)?

(A) ;g ,d 4d voLFkk gS

(B) bl voLFkk esa bysDVªkWu }kjk vuqHko fd;k x;k ukfHkdh; vkos'k 2e ls de gS] tgk¡ e bysDVªkWuh; vkos'k dk ifjek.k gS

(C) blesa 2 dks.kh; uksM gS

(D) blesa 3 f=kT;h; uksM gSa

mÙkjmÙkjmÙkjmÙkjmÙkj (A, C)
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gygygygygy E
n
 = 

2

2

Z
–13.6× eV

n


2

2

2
3.4 eV = –13.6 ×

n

 n = 4

n = 4, l = 2, m = 0, 4d d{kd ls lEcfUèkr gS

,d d{kd esa dks.kh; uksM dh la[;k = l dk eku

4d esa f=kT;h; uksM dh la[;k = 1

D;ksafd ;g ,d ,dd bysDVªkWuh; Lih'kht gS] blesa ifjj{k.k ugha gS rFkk vuqHko ukfHkdh; vkos'k 2e gksxkA

2. uhps nh x;h vfHkfØ;kvksa (vlUrqfyr) ij fopkj dhft,

Zn + xeZ lkUnz H
2
SO

4
  G + R + X

Zn + lkUnz NaOH  T + Q

G + H
2
S + NH

4
OH  Z (,d vo{ksi) + X + Y

lgh fodYi dk p;u dhft,

(A) Z xanyk lisQn vo{ksi gS

(B) Q dh vk|koLFkk esa bldk caèk Øe 1 gS

(C) R ,d V-vkÑfr okyk v.kq gS

(D) T esa Zn dh vkWDlhdj.k voLFkk + 1 gS

mÙkjmÙkjmÙkjmÙkjmÙkj (A, B, C)

gygygygygy Zn  +  H SO
2 4

conc.
ZnSO

4 +

(G)
SO

2

(R)

+ H
2
O

(X)

Zn  +  NaOH
conc.

Na [ZnO ]
2 2

(T)
+ H

2

(Q)

ZnS    +O
4

(G)
ZnS
(Z)

+H S + NH OH
2 4

���������

group-IV

reagent

(NH ) SO
4 2 4

(Y)

+ H O
2

(X)

SO
2
 (R) dh V-vkÑfr gSA

ZnS (Z) xanyk lisQn ftysfVuh vo{ksi gSA

H
2 

(Q) esa caèk Øe 1 gSA

3. xksYM ds fu"d"kZ.k ds lk;ukbM izØe esa blds v;Ld dks ty esa Q  dh mifLFkfr esa CN– ds lkFk fo{kkyu fd;k tkrk gSA
blds ckn R dks T ds lkFk mipkfjr djds Au rFkk Z izkIr fd;k tkrk gSA lgh fodYi dk p;u dhft,A

(A) Q, O
2 
gS (B) R, [Au(CN)

4
]– gS

(C) Z, [Zn(CN)
4
]2– gS (D) T, Zn gS

mÙkjmÙkjmÙkjmÙkjmÙkj (A, C, D)

gygygygygy xksYM dk fu"d"kZ.k ok;q (O
2
) dh mifLFkfr esa NaCN ds ruq foy;u ds lkFk fo{kkyu }kjk fd;k tkrk gSA

  – –
2 2

(R)(Q)

Au+NaCN+O Au(CN) +OH

  2––

2 4
(T) (S)(R) (Z)

[Au(CN) ] + Zn Zn(CN) +Au

R; [Au(CN)
2
]– gSA

Q; O
2 
gSA

Z; [Zn(CN)
4
]2– gS
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4. uhps fn;s x;s vfHkfØ;k vuqØe ds fy, lgh fodYi dk p;u dhft,A

CHO

MeO

i) Hg , dil. H SO
2+

2 4

ii) AgNO , 
3 4

NH OH
Q

ii) AlCl
3

RS

Q, R rFkk S dks eq[; mRikn ekfu,A

(A)

OH

MeO

CO H
2

Q

MeO

S

(B) MeO

CO H
2

Q

MeO

R O

(C) MeO

S

MeO

R O

(D) MeO

S

MeO

R O

mÙkjmÙkjmÙkjmÙkjmÙkj (B, D)

gygygygygy

C C – CH  – CHO
2

OMe

HgSO ,   
4

H SO (dil.)
2 4 

C – CH  – CH  – CHO
2 2

OMe

O

AgNO , NH OH
3 4

CH  – CH  – CH  – COOH
2 2 2

OMe

Zn-Hg

HCl

C – CH  – CH  – C – O
2 2

–

OMe

O

SOCl  , Py 
2

OMe

CH  – CH  – CH  – C – Cl 
2 2 2

O

AlCl
3

OMe

O

(R)

(Q)

Zn-Hg

HCl

OMe

(S)

O
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5. fuEu esa ls lgh fodYi dk p;u dhft,

(A) uk;ykWu-6 esa ,sekbM cUèku gSA

(B) VsÝykWu dks mPp nkc ij ijlYisQV mRizsjd dh mifLFkfr esa VsVªkÝyqvksjks,Fkhu dks xeZ djds cuk;k tkrk gSA

(C) lSyqyksl esa dsoy -D-Xywdksl bdkbZ;k¡ gksrh gSa tks XykbdkslkbfMd vkcaèk }kjk tqM+h gksrh gSaA

(D) izkÑfrd jcj foi{k ,Ydhu bdkbZ ;qDr ikWfyvkblksizhu gksrk gSA

mÙkjmÙkjmÙkjmÙkjmÙkj (A, B)

gygygygygy (A) uk;ykWu-6 ,d ikWfy,ekbM gS tks 533-543 K ij dSizksysDVe dks ty ds lkFk xeZ djus ij curk gSA

(B) VsÝykWu ikWfyVsVªkÝyqvksjks,Fkhu gS tks ,d ;ksxkRed cgqyd gS rFkk ;g ijlYisQV }kjk mRizsfjr gksrk gSA

(C) lSyqykst -D-Xywdksl bdkbZ;ksa ls curk gS tks C
1
 — C

4
 XykbdkslkbfMd caèku }kjk tqM+h gksrh gSaA

(D) izkÑfrd jcj lei{k&ikWfyvkblksizhu gSA

6. ,sDok jsft;k ds lanHkZ esa lgh fodYi dk p;u dhft,

(A) ,sDok jsft;k dk ihyk jax NOCl rFkk Cl
2 
dh mifLFkfr ds dkj.k gksrk gS

(B) ,sDok jsft;k dk fojpu lkUnz HCl o lkUnz HNO
3
 dks 3 : 1 (v/v) vuqikr esa feykdj fd;k tkrk gS

(C) xksYM o ,sDok jsft;k dh vfHkfØ;k ij ,d ½.kk;u izkIr gksrk gS ftlesa Au, +3 vkWDlhdj.k voLFkk esa gksrk gS

(D) ok;q dh vuqifLFkfr esa xksYM o ,sDok jsft;k dh fØ;k ij NO
2
 izkIr gksrk gS

mÙkjmÙkjmÙkjmÙkjmÙkj (A, B, C)

gygygygygy (A) HNO
3
 + 3HCl   NOCl + Cl

2
 + 2H

2
O

ukbVªksfly DyksjkbM rFkk Dyksjhu vEyjkt dks ihyk jax iznku djrs gSaA

(B) ,sDok jsft;k lkanz HCl rFkk lkanz HNO
3 
dk 3 : 1 feJ.k gksrk gSA

(C) xksYM ,sDok jsft;k esa ?kqydj [AuCl
4
]– cukrk gSA

– – –

3 4 2
Au 4H NO 4Cl [AuCl ] NO 2H O     

(D) ok;q NO dks NO
2
 esa vkWDlhÑr dj nsrh gSA

vr% ok;q dh vuqifLFkfr esa NO
2
 fuekZ.k dh laHkkouk de gksrh gSA

7. ml lgh fodYi dk p;u dhft, ftlesa eq[; mRikn ds :i esa ,sjksesfVd ;kSfxd izkIr gksrk gS

(A)

Br

NaOEt

(B)

H C
3

Br

Br

i) alc. KOH
ii) NaNH

2

(C)
UV, 500 K

(D)
NaOMe

mÙkjmÙkjmÙkjmÙkjmÙkj (B, D)
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gygygygygy (A)

Br

H

EtO

(B)
(i) Alc. KOH

Me — C  CH

Me

Br Br (ii) NaNH
2

Fe

(C)
+ 3Cl

2

UV

500 K

Cl

Cl

Cl

Cl

Cl

Cl

(D) MeO

H

+ MeOH

8. fuEu esa ls dkSulh vfHkfØ;k esa eq[; mRikn ds :i esa izksisu izkIr gksrk gS\

(A)
H C

3

Br

Br
Zn

(B) H C3 COONa NaOH, CaO, 

(C) H C3
Cl Zn, dil. HCl

(D) H C
3 COONa + H O

2

mÙkjmÙkjmÙkjmÙkjmÙkj (B, C)

gygygygygy (A)

Me

Zn
CH —CH == CH

3 2
Br Br

(B)
NaOH–CaO

COOH 

(C) Zn

Cl
H

+

(D) 2
COONa + 2H O

2

Electrolysis
+ 2CO  + H  + 2NaOH

2 2

[k.M[k.M[k.M[k.M[k.M - 2 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 18)

 bl [k.M esa N% (06) ç'u gaSA çR;sd ç'u dk mÙkj ,d vkafdd eku gS

 çR;sd ç'u ds fy,] mÙkj ds lgh vkafdd eku dks ekÅl rFkk vkWu&LØhu opqZvy U;weSfjd dh–iSM ds mi;ksx ls mÙkj çfo"V

djus ds LFkku ij gh çfo"V dhft;sA ;fn vakfdd eku esa nks ls vf/d n'keyo LFkku gks] rks çkIr eku dk nks n'keyo fcUnq rd

lfUudVu djsaA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps nh xbZ vadu ;kstuk ds vuqlkj fd;k tk;sxk:

iw.kZ vad : +3 ;fn dsoy lgh vakfdd eku dks çfo"V fd;k x;k gS_

'kwU; vad : 0 vU; lHkh fLFkfr;ksa esaA
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1. lei{k-[Mn(en)
2
Cl

2
] ladqy ds ,d v.kq esa mifLFkr lei{k N–Mn–Cl caèk dks.k (tgk¡ Mn–N rFkk Mn–Cl caèk lei{k fLFkfr;ksa

ij gSa) dh dqy la[;k gS _________

(en = NH
2
CH

2
CH

2
NH

2
)

mÙkjmÙkjmÙkjmÙkjmÙkj (6)

gygygygygy lei{k-[Mn(en)
2
Cl

2
]

Cl

Mn

Cl

H N
2

NH
2

CH
2

CH
2

H N
2

NH
2

CH
2

CH2

N-Mn-Cl caèkksa (ftuesa N-Mn caèk rFkk Mn-Cl caèk lei{k esa gS) dh la[;k = 6

(nks N-Mn-Cl caèk esa N-Mn caèk Mn-Cl caèk ds foi{k esa gksrk gS)

2. 1 eksy fo"keyEck{k lYiQj dk lkUnz HNO
3 
}kjk ml ;kSfxd esa vkWDlhdj.k ij ftlesa lYiQj dh vkWDlhdj.k voLFkk mPpre

gS] esa izkIr ty dh ek=kk  (g esa) gS ___

(fn;k x;k vk¡dM+k : ty dk eksyj nzO;eku = 18 g mol–1)

mÙkjmÙkjmÙkjmÙkjmÙkj (288)

gygygygygy lkanz HNO
3
 fo"ke yEck{k lYiQj (S

8
) dks H

2
SO

4
 esa vkWDlhÑr dj nsrk gS rFkk Lo;a NO

2 
esa vipf;r gks tkrk gSA

  
   

0 5 6 4

8 3 2 4 2 2
S 48HNO 8H SO 48NO 16H O

1 eksy S
8
 ls 16 eksy H

2
O curk gSA

H
2
O dk nzO;eku = 16 × 18 = 288 gm

3. v.kqlw=k C
4
H

8
O okys pØh; bZFkj ds lajpukRed rFkk f=kfoeleko;o nksuksa lfgr leko;fo;ksa dh dqy la[;k gS ____

mÙkjmÙkjmÙkjmÙkjmÙkj (10)

gygygygygy lw=k C
4
H

8
O ds f=kfoe leko;fo;ksa lfgr pfØ; bZFkj fuEu gS%

O O O O

( ) ( )

( )

OO O

pfØ; bZFkjksa dh dqy la[;k = 10

4. eq[; mRikn P ds ,d v.kq esa mifLFkr gkbMªkWfDly lewgksa dh dqy la[;k gS ____

P
(i) H , Pd-BaSO , 

2 4
fDouksyhu

(ii) ruq vkfèkD; KMnO 273 K
4 
( ), 

mÙkjmÙkjmÙkjmÙkjmÙkj (6)
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gygygygygy

273 K

HO

HO

OH

OH

OH

OH

5. ,d can flys.Mj esa 1 atm izkjfEHkd nkc rFkk lerkih;] levk;ruh ifjfLFkfr;ksa esa vi?kVu vfHkfØ;k 2N
2
O

5
(g) 

2N
2
O

4
(g) + O

2
(g) izkjEHk dh tkrh gSA Y × 103 s ds ckn flys.Mj ds vUnj nkc 1.45 atm gSA vkn'kZ O;ogkj ekurs gq,]

;fn vfHkfØ;k dk osx fu;rkad 5 × 10–4 s–1 gks] rks Y dk eku gS __________

mÙkjmÙkjmÙkjmÙkjmÙkj (2.3)

gygygygygy       4 1

2 5 2 4 2
2N O 2N O O ;K 5 10 sec

izkjfEHkd nkc (atm esa) 1 – –

le; t lsd.M ckn nkc 1 – 2x 2x x

 1 – 2x + 2x + x = 1.45 atm

 x = 0.45 atm

izFke dksfV dh vfHkfØ;k ds fy, (vfHkfØ;k jllehdj.kfefr dks è;ku esa j[krs gq,)



0

0

a
2Kt ln

a x

∵ a
0
 1 rFkk a

0
 – x  0.1

   
 

3

4

1 1
t ln 2.3 10 sec

0.12 5 10

6. 900 g ty ;qDr ;wfj;k ds tyh; foy;u esa ;wfj;k dk eksy izHkkt 0.05 gSA ;fn foy;u dk ?kuRo 1.2 g cm–3 gks] rks
;wfj;k foy;u dh eksyjrk gS ________

(fn;k x;s vk¡dM+s : ;wfj;k rFkk ty ds eksyj nzO;eku Øe'k% 60 g mol–1 rFkk 18 g mol–1 gSa)

mÙkjmÙkjmÙkjmÙkjmÙkj (2.98)

gygygygygy
 ;fw j;k  = 0.05 = 

n

n n

;fw j;k

ty ;fw j;k

0.05 = 


n

900
n

18

;fw j;k

;fw j;k

 n;wfj;k = 2.63 mol

;wfj;k dk nzO;eku = 2.63 × 60 g/mol eksyj nzO;eku (;wfj;k) = 60 g/mol

= 157.8 g
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foy;u dk nzO;eku = 157.8 + 900 = 1057.8 g

foy;u dk vk;ru = 
1057.8

1.2
 = 881.5 ml

foy;u dh eksyjrk = 2.63
1000

881.5
 = 2.98 M

[k.M[k.M[k.M[k.M[k.M - 3 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 12)

 bl [k.M esa nks (02) lwph&feyku leqPp; gSaA

 çR;sd lwph&feyku leqPp; esa nks (02) cgqfodYih ç'u gSaA

 çR;sd lwph feyku leqPp; esa nks lwfp;k¡ gaS: lwph-I rFkk lwph-II.

 lwph-I esa pkj çfof"V;k¡ gSa (I), (II), (III) rFkk (IV) rFkk lwph-II esa N% çfof"V;k¡ gSa (P), (Q), (R), (S), (T) rFkk (U) .

 lwph-I rFkk lwph-II ds vk/kj ij çR;sd cgqfodYih ç'u esa pkj fodYi fn;s x;s gSa rFkk bu pkj fodYiksa esa ls dsoy ,d cgqfodYih
ç'u esa iwNh xbZ fLFkfr dks lUrq"V djrk gSA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps nh xbZ vadu ;kstuk ds vuqlkj fd;k tk,xk:

iw.kZ vad : +3 ;fn dsoy lgh la;kstu ds laxr fodYi dk p;u fd;k x;k gS;

'kwU; vad : 0 ;fn dksbZ Hkh fodYi ugha pquk x;k gS (vFkkZr~ ç'u vuqÙkfjr gS);

½.kkRed vad : –1 vU; lHkh fLFkfr;ksa esaA

1. uhps fn;s x;s vuqPNsn esa nh x;h lwpuk ds vkèkkj ij lwfp;ksa dks mfpr :i ls feyku djds fuEu iz'uksa ds mÙkj nhft,

,d bysDVªkWu okys ijek.kq ds cksgj ekWMy ij fopkj dhft, tgk¡ bysDVªkWu ukfHkd ds pkjksa vksj xfr djrk gSA uhps nh x;h lwph-I esa
ijek.kq dh nth d{kk ds fy, dqN jkf'k;k¡ nh x;h gSa rFkk lwph-II esa n ij budh fuHkZjrk n'kkZus okys fodYi fn;s x;s gSaA

lwph-I lwph-II

(I) nth d{kk dh f=kT;k (P)  n–2

(II) nth d{kk esa bysDVªkWu dk

dks.kh; laosx (Q)  n–1

(III) nth d{kk esa bysDVªkWu dh

xfrt ÅtkZ (R)  n0

(IV)nth d{kk esa bysDVªkWu dh

fLFkfrt ÅtkZ (S)  n1

(T)  n2

(U)  n1/2

lwph-I rFkk lwph-II ij fopkj djrs gq, lgh leqPp; okyk fodYi dkSulk gS\

(A) (III), (P) (B) (IV), (U)

(C) (III), (S) (D) (IV), (Q)

mÙkjmÙkjmÙkjmÙkjmÙkj (A)
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gygygygygy xfrt ÅtkZ  
2

1

n

fLFkfrt ÅtkZ  
2

1

n

 lgh feyku : (III), P ; (IV), P

2. uhps fn;s x;s vuqPNsn esa nh x;h lwpuk ds vkèkkj ij lwfp;ksa dks mfpr :i ls feyku djds fuEu iz'uksa ds mÙkj nhft,

,d bysDVªkWu okys ijek.kq ds cksgj ekWMy ij fopkj dhft, tgk¡ bysDVªkWu ukfHkd ds pkjksa vksj xfr djrk gSA uhps nh x;h
lwph-I esa ijek.kq dh nth d{kk ds fy, dqN jkf'k;k¡ nh x;h gSa rFkk lwph-II esa n ij budh fuHkZjrk n'kkZus okys fodYi fn;s x;s
gSaA

lwph-I lwph-II

(I) nth d{kk dh f=kT;k (P)  n–2

(II) nth d{kk esa bysDVªkWu dk

dks.kh; laosx (Q)  n–1

(III) nth d{kk esa bysDVªkWu dh

xfrt ÅtkZ (R)  n0

(IV)nth d{kk esa bysDVªkWu dh

fLFkfrt ÅtkZ (S)  n1

(T)  n2

(U)  n1/2

lwph-I rFkk lwph-II ij fopkj djrs gq, lgh leqPp; okyk fodYi dkSulk gS\

(A) (II), (R)

(B) (I), (P)

(C) (II), (Q)

(D) (I), (T)

mÙkjmÙkjmÙkjmÙkjmÙkj (D)

gygygygygy cksgj ekWMy esa

f=kT;k  n2

dks.kh; laosx  n

xfrt ÅtkZ  
2

1

n

fLFkfrt ÅtkZ  
2

1

n

 lgh feyku : (I), (T) ; (II), (S)
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3. uhps fn;s x;s vuqPNsn esa nh x;h lwpuk ds vkèkkj ij lwfp;ksa dks mfpr :i ls feyku djds fuEu iz'uksa ds mÙkj nhft,

lwph-I esa izkjfEHkd inkFkZ rFkk p;fur jklk;fud vfHkfØ;kvksa ds vfHkdeZd fn;s x;s gSaA lwph-II esa lwph-I dh vfHkfØ;kvksa ls
eè;orhZ mRikn rFkk/;k vfUre mRikn ds :i esa fufeZr gksus okys ;kSfxdksa dh lajpuk,a nh x;h gSaA

CN

O

O

(i) DIBAL-H

(ii) dil, HCl 

(iii) NaBH
4

(iv) conc. H SO
2 4

(I) (P)

CHO

CO H2

(i) O
3

(ii) Zn, H O
2

(iii) NaBH
4

(iv) conc. H SO
2 4

(II) (Q)

CO H2

OH

OH

Cl

CO Me
2

(i) KCN 

(ii) H O , 
3

+ 

(i) LiAlH  
4

(iii) LiAlH
4

(iv) conc. H SO
2 4

(ii) conc. H SO
2 4

(III)

(IV)

(R)

(S)

(T)

(U)

CO CH2 3

CO Me2 OH

CO H
2

O

CO H2

O

CO H
2

O

lwph-I rFkk lwph-II ij fopkj djrs gq, lgh leqPp; okyk fodYi dkSulk gS\

(A) (IV), (Q), (R) (B) (III), (T), (U)

(C) (IV), (Q), (U) (D) (III), (S), (R)

mÙkjmÙkjmÙkjmÙkjmÙkj (A)

gygygygygy

(III)
Cl KCN CN COOH

Conc.

–H
+ O

(R)(Q)

CH
2

OH

CH
2

OH
2

:

+
CH OH

2

CH OH
2

CO CH
2 3

CO CH
2 3

CO H
2
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( IV)

CO Me
2

CH Me
2

LiA H�
4

CH OH
2

CH —OH
2 2

CH OH
2

–H
+

CH OH
2

Conc.

H SO
2 4 +

O — H

(R)

O
+

(Q)

(III), (Q), (R) ; (IV), (Q), (R)

4. uhps fn;s x;s vuqPNsn esa nh x;h lwpuk ds vkèkkj ij lwfp;ksa dks mfpr :i ls feyku djds fuEu iz'uksa ds mÙkj nhft,

lwph-I esa izkjfEHkd inkFkZ rFkk p;fur jklk;fud vfHkfØ;kvksa ds vfHkdeZd fn;s x;s gSaA lwph-II esa lwph-I dh vfHkfØ;kvksa ls
eè;orhZ mRikn rFkk/;k vfUre mRikn ds :i esa fufeZr gksus okys ;kSfxdksa dh lajpuk,a nh x;h gSaA

CN

O

O

(i) DIBAL-H

(ii) dil. HCl 

(iii) NaBH
4

(iv) conc. H SO
2 4

(I) (P)

CHO

CO H2

(i) O
3

(ii) Zn, H O
2

(iii) NaBH
4

(iv) conc. H SO
2 4

(II) (Q)

CO H2

OH

OH

Cl

CO Me2

(i) KCN 

(ii) H O , 
3

+ 

(i) LiAlH  
4

(iii) LiAlH
4

(iv) conc. H SO
2 4

(ii) conc. H SO
2 4

(III)

(IV)

(R)

(S)

(T)

(U)

CO CH2 3

CO Me2
OH

CO H
2

O

CO H2

O

CO H
2

O

lwph-I rFkk lwph-II ij fopkj djrs gq, lgh leqPp; okyk fodYi dkSulk gS\

(A) (I), (Q), (T), (U) (B) (II), (P), (S), (U)

(C) (I), (S), (Q), (R) (D) (II), (P), (S), (T)

mÙkjmÙkjmÙkjmÙkjmÙkj (B)
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gygygygygy (I)
O

O

CHO CHO

CHO

DIBAL-H

O

O

CN dil. HCl NaBH
4

(Q)

Conc.

O
+

H

–H
+

O

(R)

CH
2

OH
2

CH
2

OH
2

+

CH OH
2

CH OH
2

H SO2 4

(II)

COOH

(i) O
3

(ii) Zn/H O
2

COOH

CHO NaBH
4

OH

COOH

Conc.
H SO

2 4

O

O
(P) (S) (U)

(I), (Q), (R); (II), (P), (S), (U)

PART-III : MATHEMATICS

[k.M[k.M[k.M[k.M[k.M - 1 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 32)

 bl [k.M esa vkB (08) ç'u gSaA

 çR;sd ç'u ds pkj fodYi gSaA bu pkj fodYiksa eas ls ,d ;k ,d ls vf/d lgh mÙkj gS@gSaA

 çR;sd ç'u ds fy, (lHkh) lgh mÙkjksa ls lacaf/r fodYi@fodYiksa dk p;u dhft;sA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps nh xbZ vadu ;kstuk ds vuqlkj fd;k tk,xk:

iw.kZ vad : +4 ;fn dsoy lHkh lgh fodYi@fodYiksa dk p;u fd;k x;k gS_

vakf'kd vad : +3 ;fn lHkh pkj fodYi lgh gSa ijUrq dsoy rhu fodYiksa dk p;u x;k gS_

vkaf'kd vad : +2 ;fn rhu ;k vf/d fodYi lgh gSa ijUrq dsoy nks fodYiksa dk p;u fd;k x;k gS rFkk nksuksa lgh
gks_

vkaf'kd vad : +1 ;fn nks ;k vf/d fodYi lgh gSa ijUrq dsoy ,d fodYi dk p;u fd;k x;k gS rFkk og lgh
fodYi gks_

'kwU; vad : 0 ;fn fdlh Hkh fodYi dk p;u ugha fd;k x;k (vFkkZr~ ç'u dk mÙkj ugha fn;k x;k gks);

½.kkRed vad : –1 lHkh vU; fLFkfr;ksa esaA

 mnkgj.k ds fy, ,d ç'u esa ;fn lgh mÙkjksa ls lacaf/r (A), (B) rFkk (D) ,dek=k rhu fodYi gSa] rc

dsoy (A), (B) o (D) dk p;u fd;s tkus ij +4 vad çkIr gksaxs;

dsoy (A) o (B) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (A) o (D) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (B) o (D) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (A) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

dsoy (B) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

dsoy (D) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

fdlh Hkh fodYi dk p;u uk djus ij (vFkkZr~ ç'u dk mÙkj u nsus ij) 0 vad çkIr gksxk rFkk fodYiksa ds fdlh vU; leqPp;
dk p;u fd;s tkus ij –1 vad çkIr gksxkA
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1. ekuk f : �   �  ,d iQyu gS] iQyu f dk

xq.k/eZ 1 ;fn h 0

f(h) – f(0)
lim

|h |
 fo|eku gS rFkk ifjfer gS rFkk

xq.k/eZ 2 ;fn 
 2

h 0

f(h) – f(0)
lim

h
 fo|eku gS rFkk ifjfer gS

rc fuEu esa ls dkSulk@ls fodYi lgh gS@gSa?

(A) f(x) = x2/3 dk xq.k/eZ 1 gS

(B) f(x) = |x| dk xq.k/eZ 1 gS

(C) f(x) = x|x| dk xq.k/eZ 2 gS

(D) f(x) = sin x dk xq.k/eZ 2 gS

mÙkj mÙkj mÙkj mÙkj mÙkj (A, B)

gygygygygy

(A) f(x) = x2/3

 


2/3
1/6

h 0 h 0

h – 0
lim = lim |h | 0

|h |

(B) f(x) = |x|

 


h 0 h 0

| h |– 0
lim = lim |h | 0

|h |

(C) f(x) = x|x|

 

  


+

2 –h 0 h 0

1 h 0h(h) – 0 |h |
lim = lim

hh –1 h 0

Õkfn 

Õkfn 

blfy,, 
h 0

f(h) – f(0)
lim

h
 fo|eku ugha gS

(D) f(x) = sinx

 


2
h 0 h 0

sinh– 0 1 sinh
lim = lim

h hh
= fo|eku ugha gS

2. ekuk f : �   � , f(x) = (x – 1)(x – 2) (x – 5) }kjk ifjHkkf"kr gSA iQyu  
x

0

F(x) f(t)dt, x 0  ifjHkkf"kr dhft,

rc fuEu esa ls dkSulk@ls fodYi lgh gS@gSa?

(A) x = 2 ij F dk LFkkuh; mfPp"B gS

(B) x = 1 ij F dk LFkkuh; fufEu"B gS

(C) lHkh x  (0, 5) ds fy, F(x)  0

(D) (0, ) esa F ds nks LFkkuh; mfPp"B ,oa ,d LFkkuh; fufEu"B gS

mÙkj mÙkj mÙkj mÙkj mÙkj (A, B, C)
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gygygygygy  
x

0

F(x) f(t)dt

 F(x) = f(x) = (x – 1) (x – 2) (x – 5)

– + +–

1 2 5

F(x) dk x = 2  ij mfPp"B rFkk x = 1 o x = 5 ij fufEu"B gS

   
4 3 2

2 23 2

00

x 8x 17x
F(2) [x – 8x 17x –10]dx – –10x

4 3 2

64
= 4 – + 34 – 20

3

124 10
= 38 – =–

3 3

;fn f(x) dk vf/dre eku ½.kkRed gS] rc fdlh x  (0, 5) ds fy, f(x)  0,

1 2 5

y = F(x)

3. ekuk x  �  rFkk ekuk

   
       
      

1 1 1 2 x x

P 0 2 2 , Q 0 4 0

0 0 3 x x 6
 rFkk R = PQP–1.

rc fuEu esa ls dkSulk@ls fodYi lgh gS@gSa?

(A) lHkh x  �  ds fy, 
 
   
  

2 x x

R det 0 4 0 8

x x 5

(B) x = 1 ds fy, ,d bdkbZ lfn'k     ˆˆ ˆi j k  fo|eku gS ftlds fy, 
   
       
      

0

R 0

0

(C) x = 0 ds fy, ;fn 
   
      
      

1 1

R a 6 a

b b

, rc a + b = 5

(D) ,d okLrfod la[;k x fo|eku gS tcfd PQ = QP

mÙkj mÙkj mÙkj mÙkj mÙkj (A, C)
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gygygygygy
   
       
      

1 1 1 2 x x

P 0 2 2 Q 0 4 0

0 0 3 x x 6

rFkk

blfy, 

 
   
  

–1

6 –3 0

6P 0 3 –2

0 0 2

(A) ∵ R = PQP–1

 det(R) = det(P)  det(Q)  det(P–1)

 det(R) = det(Q)=
 
 
 
  

2 x x

det 0 4 0

x x 6


   
       
      

2 x x 2 x 0

det(R) det 0 4 0 det 0 4 0

x x 5 x x 1


 
   
  

2 x x

det(R) det 0 4 0 8

x x 5

(B)

   
       
      

0

R 0

0

 esa (, , ) ds vrqPN gy gksaxs

blfy, det(R) = 0

 4(12 – x2) = 0

  x 2 3

(C)

   
   
   
      

–1

1 6

PQP a = 6a

b 6b



         
                  
                  

1 1 1 2 0 0 6 –3 0 1 6
1

0 2 2 0 4 0 0 3 –2 a 6a
6

0 0 3 0 0 6 0 0 2 b 6b


     
          
          

12 6 4 1 36

0 24 8 a 36a

0 0 36 b 36b

 12 + 6a + 4b = 36 rFkk 24a + 8b = 36a

 a = 2 rFkk b = 3

 a + b = 5

(D) PQ = QP

       
       
       
              

1 1 1 2 x x 2 x x 1 1 1

0 2 2 0 4 0 = 0 4 0 0 2 2

0 0 3 x x 6 x x 6 0 0 3

nksuksa vksj x ds fdlh Hkh eku ds fy, a
12

 vo;o leku ugha gSa] blfy, x dk dksbZ eku fo|eku ugha gS ftlds
fy, PQ = QP.
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4. ekuk 

2

sin x
f(x) ,

x
 x > 0.

ekuk x
1
 < x

2
 < x

3
 < ... < x

n
 < ..., f ds lHkh LFkkuh; mfPp"B fcanq gSa rFkk y

1
 < y

2
 < y

3
 < ... < y

n
 < ..., f ds lHkh LFkkuh;

fufEu"B fcanq gS

rc fuEu esa ls dkSulk@ls fodYi lgh gS@gSa?
(A) x

1
 < y

1

(B) n ds çR;sd eku ds fy, x
n + 1

 – x
n
 > 2

(C) n ds çR;sd eku ds fy, |x
n
 – y

n
| > 1

(D) n ds çR;sd eku ds fy, 
   
 

n

1
x 2n, 2n

2

mÙkj mÙkj mÙkj mÙkj mÙkj (B, C, D)

gygygygygy

   
  

4

x
2xcos x – tan x

2
f (x)

x

mfPp"B@fufEu"B ds fy, f(x) = 0

 cosx = 0 ;k tanx 


= x
2

∵ cosx  0  tanx 


= x
2

0
1

1

2

P
2

5

2

3 7

2
4 9

2 5

y = 
x

2

y = tan x 

x

y

3

2

P
1

2

 – +

1 1
f (P ) < 0, f (P )> 0   

   
 

1

3
x P 1,

2
 LFkkuh; fufEu"B fcanq gS

 – +

2 2
f (P ) > 0, f (P ) < 0   

   
 

2

5
x P 2,

2
 LFkkuh; mfPp"B fcanq gS

xzkiQ ls ;g Li"V gS fd  1 2 3 4

5 9 13 17
– x > – x > – x > – x ....

2 2 2 2

 x
n + 1

 – x
n
 > 2  n

1 1 2 2

3 5 7 9
– y > – x > – y > – x >...

2 2 2 2

 |x
n
 – y

n
| > 1  n

∵

           
     

1 2 3

5 9 13
x 2, , x 4, , x 6, ...

2 2 2


    
 

n

1
x 2n, 2n n

2
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5. a  � , |a| > 1 ds fy, ekuk

     



 
 
   
  

  
    
      

2 2

n

7/3

2 2 2

1 2 ... n
lim 54.

1 1 1
n ...

an 1 an 2 an n

rc a dk@ds laHko eku gS@gSa

(A) 7 (B) –6

(C) 8 (D) –9

mÙkj mÙkj mÙkj mÙkj mÙkj (C,D)

gygygygygy

 

1/3
nn

1/3

r 1r 1

n n
n n

7/3

2 2

r 1 r 1

r 1
r

n n
lim lim

1 1 1
n

nna r r
a

n



 

 

 
 
 

   
 



 

= 

 

1

1/3

0

1

2

0

x dx

54
dy

x a











 

1
4/3

0

1

0

x
3

4
54

1

x a






3 1 1

4 54 a 1 a
 

 

  
1 1

a a 1 72




 a2 + a –72 = (a + 9)(a – 8) = 0

a = 8 ;k –9

6. v&½.kkRed iw.kk±dksa n ds fy,] ekuk

  



            
   





n

k 0

n

2

k 0

k 1 k 2
sin sin

n 2 n 2
f n

k 1
sin

n 2

ekuk cos–1x ds eku [0, ] esa gSa] rc fuEu esa ls dkSulk@ls fodYi lgh gS@gSa?
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(A)  



n

1
lim f n

2

(B)    3
f 4

2

(C) sin(7 cos–1 f(5)) = 0

(D) ;fn a = tan (cos–1f(6)), rc a2 + 2a – 1 = 0

mÙkj mÙkj mÙkj mÙkj mÙkj (B,C,D)

gygygygygy  

nn

k 0k 0

n n
2

k 0 k 0

2k 3k 1 k 2
cos cossin sin

n 2 n 2n 2 n 2
f n

k 1 2k 2
sin 1 cos

n 2 n 2



 

                                  
               



 

  

 

   

n 1
sin

n 3n 2
n 1 cos cos

n 2 n 2
sin

n 2
f n

n 1
sin

n 2
n 1 cos

sin
n 2

                 
  
     
 

  

  
 

 

n 1 cos cos
n 2 n 2

f n cos
n 1 1 n 2

                     

(A)  
n n

lim f n limcos 1
n 2 

    

(B)   3
f 4 cos

6 2

   
 

(C)  f 5 cos
7



blfy,, 1
sin 7cos cos sin 0

7

       
  

(D) ∵              
   

f 6 cos ;   tan 2 1
8 8

rc

Li"Vr% 2 + 2 = 1
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7. uhps rhu js[kk,¡ nh xbZ gS

1
ˆL : r i,  ,  

�
�

  
�

�
2

ˆ ˆL : r k j,   rFkk

3

ˆˆ ˆL : r i j vk,    
�

�

fdu fcanqvksa ds fy, Q, L
2
 ij gS\ D;k ge L

1
 ij ,d fcanq P rFkk L

3
 ij ,d fcanq R Kkr dj ldrs gSa tcfd P, Q o R

lajs[kh; gSa?

(A) ˆ ˆk j (B) k̂

(C)  1ˆ ˆk j
2

(D)  1ˆ ˆk j
2

mÙkj mÙkj mÙkj mÙkj mÙkj (C,D)

gygygygygy ekuk P  (, 0, 0), Q(0, , 1), R(1, 1, )

lajs[kh;rk ds fy, PQ k PR
���� ����

0 0 0 1

1 0 1 0

    
    

      

1

 ,   

    
  
1

 ,   
1

   0  ,      1

   ˆ ˆ ˆQ k ,   Q  k j

8. ekuk

     
             
          

1 2 3

1 0 0 1 0 0 0 1 0

P I 0 1 0 , P 0 0 1  P 1 0 0 ,

0 0 1 0 1 0 0 0 1

     
            
          

4 5 6

0 1 0 0 0 1 0 0 1

P 0 0 1 , P 1 0 0  P 0 1 0

1 0 0 0 1 0 1 0 0

rFkk 


 
   
  


6

T

k k

k 1

2 1 3

X  P 1 0 2 P

3 2 1

tgk¡ T

k
P  eSfVªDl P

k
 ds ifjorZ eSfVªDl dks n'kkZrk gSA rc fuEu esa ls dkSulk@ls fodYi lgh gS@gSa?

(A) X ds fod.kZ vo;oksa dk ;ksxiQy 18 gS

(B) ;fn 
   
       
      

1 1

X 1 1 ,

1 1

 rc  = 30

(C) X ,d lefer eSfVªDl gS

(D) X – 30I ,d çfryhuh; eSfVªDl gS

mÙkj mÙkj mÙkj mÙkj mÙkj (A,B,C)
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gygygygygy ∵      T T T T T T

1 1 2 2 3 3 4 5 5 4 6 6
P P ,  P P ,  P P ,  P P ,  P P   P PrFkk



   
        
      


6

T T

k k

k 1

2 1 3 2 1 3

X  P 1 0 2 P ;  1 0 2 Q;   Q Q

3 2 1 3 2 1

ekuk Õkgk¡

(A) Tr(X) =  
6

T

i i

i 1

Tr PQP

 (∵ Tr(AB) = Tr(BA))

=  
6

T

i i

i 1

Tr QP P


 (∵ P
i
s ykfEcd~ eSfVªDl gSa)

=  
6

i 1

Tr QI



=  
6

i 1

Tr Q



= 6  Tr(Q)

= 6 × 3

= 18

(B) ekuk 

1

R 1 ,

1

 
   
  

 rc XR = 
6 6 6

T

i i i i

i 1 i 1 i 1

6

PQP R PQR P 3

6
  

 
     
  

  

= 

2 2 2 6 30 1

2 2 2 3 30 30 1

2 2 2 6 30 1

       
               
              

(C) X = P
1
QP

1
 + P

2
QP

2
 + P

3
QP

3
 + P

4
QP

5
 + P

5
QP

4
 + P

6
QP

6

XT = 
T T T T T T T T T T T T

1 1 2 2 3 3 5 4 4 5 6 6
P QP P QP P QP P QP P QP P QP    

XT = P
1
QP

1
 + P

2
QP

2
 + P

3
QP

3
 + P

4
QP

5
 + P

5
QP

4
 + P

6
QP

6

 = X

blfy, X lefer eSfVªDl gSA

(D) X R = 30 R

 (X – 30I)R = O

vr% |X – 30I| = 0

vr% X – 30I çfrykseh; ugha gS

[k.M[k.M[k.M[k.M[k.M - 2 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 18)

 bl [k.M esa N% (06) ç'u gaSA çR;sd ç'u dk mÙkj ,d vkafdd eku gS

 çR;sd ç'u ds fy,] mÙkj ds lgh vkafdd eku dks ekÅl rFkk vkWu&LØhu opqZvy U;weSfjd dh–iSM ds mi;ksx ls mÙkj çfo"V
djus ds LFkku ij gh çfo"V dhft;sA ;fn vakfdd eku esa nks ls vf/d n'keyo LFkku gks] rks çkIr eku dk nks n'keyo fcUnq rd
lfUudVu djsaA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps nh xbZ vadu ;kstuk ds vuqlkj fd;k tk;sxk:

iw.kZ vad : +3 ;fn dsoy lgh vakfdd eku dks çfo"V fd;k x;k gS_

'kwU; vad : 0 vU; lHkh fLFkfr;ksa esaA
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1. ekuk (X) leqPp; X esa vo;oksa dh la[;k dks n'kkZrk gSA ekuk S = {1, 2, 3, 4, 5, 6} ,d çfrn'kZ lef"V gS] tgk¡ çR;sd
vo;o leku la[;k esa gSA ;fn A o B Lora=k ?kVuk,¡ gSa tks S ls lEc¼ gSa] rc Øfer ;qXeksa (A, B) dh la[;k D;k gksxh tcfd
1  |B|   |A|,

mÙkj mÙkj mÙkj mÙkj mÙkj (422)

gygygygygy A rFkk B Loar=k ?kVuk,sa gSaA

∵ P(A  B) = P(A). P(B)


A B A B

= .
S S S



 |S| |A  B| = |A|. |B|

 6.|A  B| = |A|. |B| ...(i)

∵ |A| > |B|  1

blfy, |A| ds lEHko eku 2, 3, 4 ;k 6 gks ldrs gSa

|A|  5; D;ksafd |A| = 5 lehdj.k (i)) dks larq"V ugha dj ldrk gS

fLFkfrfLFkfrfLFkfrfLFkfrfLFkfr-1 :

;fn |A| = 2 rc |B| = 1 (;g Hkh lehdj.k (i) dks larq"V ugha djrk gS)

fLFkfrfLFkfrfLFkfrfLFkfrfLFkfr-2 :

;fn |A| = 3 rc |B| = 2 rFkk |A  B| = 1

rjhdksa dh la[;k = 6C3. 
3C1. 

3C1 = 180

fLFkfrfLFkfrfLFkfrfLFkfrfLFkfr-3 :

;fn |A| = 4 rc |B| = 3 rFkk |A  B| = 2

rjhdksa dh la[;k = 6C4. 
4C2. 

2C1 = 180

fLFkfrfLFkfrfLFkfrfLFkfrfLFkfr-4 :

;fn |A| = 6 rc 1 ls 5 ds eè; |B| dksbZ la[;k gks ldrh gS

rjhdksa dh la[;k = 6C6. [
 6C1 + 6C2 + ... + 6C5 ] = 62

rjhdksa dh dqy la[;k = 180 + 180 + 62 = 422

2. fuEu lekdy dk eku Kkr dhft,

 
  

 

/2

5

0

3 cos
d

cos + sin

mÙkj mÙkj mÙkj mÙkj mÙkj (0.50)

gygygygygy
 

 
  


/2

5

0

3 cos
I

sin cos

...(i)

 
 

  

/2

5

0

3 sin
I

cos sin
...(ii) [xq.k/eZ-III dk ç;ksx djus ij f(x) = f(a + b – x) ]

vc] (i) + (ii) dk ;ksx dhft,

 
 

    
  


/2

5

0

3 sin cos
2I d

cos sin
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4/2

0

2I 1
d

3 sin cos

 
  

 

/2 2

4

0

2I sec
d

3
1 tan

ekuk tan  = U2

  2
sec d 2UdU       

 
 

0 U 0

U
2

vc, 
 




 4

0

2I 2UdU

3 1 U

 

  
 4

0

2 (U 1 1)
I 2. dU

3 1 U


     

 3 4

0

I 1 1
dU

3 (U 1) (U 1)


      

2 3

0

I 1 1

3 2(U 1) 3(U 1)

 I 1

3 6

I = 
1

2

I 0.5

3. ekuk

 

 

 
 
  
 
 
  

 

 

n n
n 2

k

k 0 k 0

n n
n n k

k k

k 0 k 0

k C k

det 0

C k C 3

fdlh /ukRed iw.kk±d n ds fy, ekU; gSA rc 
 

nn
k

k 0

C

k 1
 dk eku gS

mÙkj mÙkj mÙkj mÙkj mÙkj (6.20)

gygygygygy 
 



 

 
 

 

 

n n
n 2

k n 2

k 0 k 0

n n
n 1 nn n k

k k

k 0 k 0

k C k n(n 1)
n(n 1)2

2 0

n.2 4C k C 3

     2n 2 2n 3n(n 1)
. .2 n (n 1) 2 n 4

2

vc,  


 

   
 

44 4

5 5k

k 1

k 0 k 0

C 1 1 31
C 2 1

k 1 5 5 5

= 6.20
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4. vUrjky 
  

  

3
– ,
4 4

 esa





             
    


10

1

k 0

1 7 k 7 (k 1)
sec sec sec

4 12 2 12 2

dk eku gS

mÙkj mÙkj mÙkj mÙkj mÙkj (0.00)

gygygygygy
            

   


10

k 0

1

7 k 7 (k 1)
cos .cos

12 2 12 2

 =  

                 

          
   


10

k 0

7 (k 1) 7 k
sin –

12 2 12 2

7 k 7 k 1
cos .cos

12 2 12 2

= 


             
    


10

k 0

7 7 k
tan (k 1) – tan

12 2 12 2

= 
        

   

7 11 7
tan – tan

12 2 12

=
       

   
tan co t

12 12

=  
  

1 2
4

sin .cos sin
12 12 6

blfy,, 




             
    


10

1 –1

k 0

(k 1)1 7 k 7
sec sec sec sec (1)

4 12 2 12 2

  = 0

5. ekuk ˆˆa 2i j k  
� �  rFkk ˆˆ ˆb i 2 j k  

�

 nks lfn'k gSaA ,d lfn'k     
�� �

�c a b, ,  ij fopkj dhft,A ;fn lfn'k  a b
�

�

ij 
�

c  dk ç{ksi 3 2  gS] rc  c (a b) . c 
�

� � �

 dk U;wure eku gSA

mÙkjmÙkjmÙkjmÙkjmÙkj (18)

gygygygygy fn;k gS 
 
 
a b

· c 3 2
| a b |






�

�

�

�

�

∵
ˆ ˆa b 3i 3 j  

�

�

blfy,    a b · a b 18   
� �

� �

| a b | 9 9 18 3 2    
�

�

 6 + 6 + 3 + 3 = 18 | a | 6, |b | 6 
�

�

2   a ·b 3
�

�
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vc   c a b · c 
�

� � �

 dk U;wure eku

   a b a b a b      
� � �

� � �

= 2(6) + (3) – 0 + (3) + 2(6) – 0

(1, 3)

 2

– 2

= 6(2 + 2 + )

 26       

= 6[4 – (2 – )]

= 6(4 – 2 + 2)

6(4 –2 + 2) = 6(4 – 2 + 1) dk U;wure eku = 18

6. A, B, C, D o E ik¡p O;fDr òÙkkdkj rjhds ls cSBs gSaA ;fn muesa ls çR;sd dks rhu jaxksa yky] uhps o gjs esa ls ,d jax dh
Vksih nh tkrh gS] rc fdrus rjhdksa ls Vksfi;k¡ ck¡Vh tkrh gSa tcfd fudVorhZ lhVksa ij cSBs O;fDr;ksa dks fHkUu jaxksa dh Vksfi;k¡
çkIr gksa\

mÙkjmÙkjmÙkjmÙkjmÙkj (30)

gygygygygy fn;k gS fd dksbZ Hkh nks O;fDr fudV ugha cSBs gSa ftudh Vksfi;k¡ leku jax dh gSaA blfy, lHkh jaxksa dh Vksfi;k¡ iguh
tk,asxhA blh çdkj fHkUu jaxksa dh Vksfi;k¡ 1 + 1 + 3 lap; esa ugha iguh tk ldrh gSa D;ksafd dskbZ Hkh rhu Vksfi;k¡ leku
jax dh ugha gks ldrh gSaA

iQyLo:i dsoy ,d 'ks"k lap; 2 + 2 + 1 gS

Vksfi;ksa ds p;u dh dqy 3 fLFkfr;k¡ gSa tks

2R + 2B + 1G ;k 2B + 2G + 1R ;k 2G + 2R + 1B gS

bu Vksfi;ksa dks ck¡Vus ds fy, loZçFke ge ,d O;fDr dk 5C
1
 rjhdksa ls p;u djrs gSa rFkk og Vksih ck¡Vrs gSa tks blesa

ls ,d jax dh gSaA rc 'ks"k pkj O;fDr;ksa ds fy, ,d ds ckn ,d jax dh Vksfi;k¡ ck¡Vus ds nks rjhds gSaA blfy, dqy
rjhds 3 × 5C

1
 × 2 = 30 gksaaxsA

[k.M[k.M[k.M[k.M[k.M - 3 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 12)

 bl [k.M esa nks (02) lwph&feyku leqPp; gSaA

 çR;sd lwph&feyku leqPp; esa nks (02) cgqfodYih ç'u gSaA

 çR;sd lwph feyku leqPp; esa nks lwfp;k¡ gaS: lwph-I rFkk lwph-II.

 lwph-I esa pkj çfof"V;k¡ gSa (I), (II), (III) rFkk (IV) rFkk lwph-II esa N% çfof"V;k¡ gSa (P), (Q), (R), (S), (T) rFkk (U) .

 lwph-I rFkk lwph-II ds vk/kj ij çR;sd cgqfodYih ç'u esa pkj fodYi fn;s x;s gSa rFkk bu pkj fodYiksa esa ls dsoy ,d cgqfodYih
ç'u esa iwNh xbZ fLFkfr dks lUrq"V djrk gSA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps nh xbZ vadu ;kstuk ds vuqlkj fd;k tk,xk:

iw.kZ vad : +3 ;fn dsoy lgh la;kstu ds laxr fodYi dk p;u fd;k x;k gS;

'kwU; vad : 0 ;fn dksbZ Hkh fodYi ugha pquk x;k gS (vFkkZr~ ç'u vuqÙkfjr gS);

½.kkRed vad : –1 vU; lHkh fLFkfr;ksa esaA
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1. vuqPNsn esa nh xbZ lwpuk ds vk/kj ij lwfp;ksa ds mfpr feyku }kjk fuEu dk mÙkj nhft,A

ekuk f(x) = sin(cosx) rFkk g(x) = cos(2sinx) nks iQyu x > 0 ds fy, ifjHkkf"kr gSaA fuEu leqPp;ksa dks ifjHkkf"kr dhft,
ftuds vo;o c<+rs Øe esa fy[ks x, gS :

X = {x : f(x) = 0}, Y = {x : f(x) = 0},

Z = {x : g(x) = 0}, W = {x : g(x) = 0}.

lwph-I esa leqPp; X, Y, Z o W gSaA lwph -II esa bu leqPp;ksa ls lEcfU/r dqN lwpuk,¡ gSaA

lwph-I lwph-II

(I) X (P)
3

, , 4 , 7
2 2

     
 

(II) Y (Q) ,d lekUrj Js<+h

(III) Z (R) ,d lekUrj Js<+h ugha

(IV) W (S)
7 13

, ,
6 6 6

     
 

(T)
2

, ,
3 3

    
 

(U)
3

,
6 4

    
 

fuEu esa ls dkSu dsoy lgh la;kstu gSa?

(A) (II), (R), (S) (B) (I), (Q), (U)

(C) (II), (Q), (T) (D) (I), (P), (R)

mÙkjmÙkjmÙkjmÙkjmÙkj (C)

2. vuqPNsn esa nh xbZ lwpuk ds vk/kj ij lwfp;ksa ds mfpr feyku }kjk fuEu dk mÙkj nhft,A

ekuk f(x) = sin(cosx) rFkk g(x) = cos(2sinx) nks iQyu x > 0 ds fy, ifjHkkf"kr gSaA fuEu leqPp;ksa dks ifjHkkf"kr dhft,
ftuds vo;o c<+rs Øe esa fy[ks x, gS :

X = {x : f(x) = 0}, Y = {x : f(x) = 0},

Z = {x : g(x) = 0}, W = {x : g(x) = 0}.

lwph-I esa lewPp; X, Y, Z o W gSaA lwph-II esa bu leqPp;ksa ls lEcfU/r dqN lwpuk,¡ gSa

lwph-I lwph-II

(I) X (P)
     

 

3
, , 4 , 7

2 2

(II) Y (Q),d lekUrj Js<+h

(III) Z (R),d lekUrj Js<+h ugha

(IV) W (S)
     

 

7 13
, ,

6 6 6

(T)
    

 

2
, ,

3 3

(U)
    

 

3
,

6 4
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fuEu esa ls dkSu dsoy lgh la;kstu gS?

(A) (IV), (P), (R), (S)

(B) (IV), (Q), (T)

(C) (III), (R), (U)

(D) (III), (P), (Q), (U)

mÙkjmÙkjmÙkjmÙkjmÙkj (A)

ç- 1, 2 ds fy, la;qDr gy

gygygygygy f(x) = sin(cosx) , x > 0

g(x) = cos(2sinx), x > 0

f (x) = –sinx cos(cosx)

g(x) = – 2cosx sin(2sinx)

vc
X = {x : f(x) = 0}

blfy, sin (cosx) = 0

cosx = n, nZ

 cosx = n

cosx = –1, 0, 1

cosx = ± 1  x = n

cosx = 0   x 2n 1
2

 

 (I)  P, Q

Y = {x : f (x) = 0}

blfy, –sinx cos (cosx) = 0

sinx = 0 ;k  cosx 2n 1 , n Z
2

   

x = n, nZ   1cosx 2n 1 , n Z
2

  

1
cosx

2
 

x 2n
3

    ;k 
2

x 2n
3

  

 (II)  Q, T

Z = {x: g(x) = 0}

blfy, cos(2sinx) = 0

 2 sinx 2n 1 , n Z
2

   

 2n 1
sinx

4


  vr%

1 3 1 3
sinx , , ,

4 4 4 4

 



44

JEE (ADVANCED)-2019 (PAPER-2)

 (III)  R

W = {x : g (x) = 0}

– 2cosx sin(2sinx) = 0

cosx = 0

  x 2n 1 , n Z
2

  

;k sin(2sinx) = 0

 2sinx = n, nZ

n
sinx

2
  blfy, 

1 1
sinx 0, , 1, , 1

2 2

 

   n

x n , x n 1 , x 2n 1
6 2

          
 

 (IV)  P, R, S

3. vuqPNsn esa nh xbZ lwpuk ds vk/kj ij lwfp;ksa ds mfpr feyku }kjk fuEu dk mÙkj nhft,A

ekuk o`Ùk C
1
 : x2 + y2 = 9 rFkk c

2
 : (x – 3)2 + (y – 4)2 = 16 fcanq X rFkk Y ij çfrPNsn djrs gSaA ekuk ,d vU; o`Ùk

C
3
 : (x – h)2 + (y – k)2 = r2 fuEu çfrca/ksa dks larq"V djrk gS :

(i) C
3
 dk dsUæ C

1
 o C

2
 ds dsUæ ds lkFk lajs[kh; gS

(ii) C
1
 o C

2
 nksuksa C

3 
ds vUnj fLFkr gS rFkk

(iii) C
3
, C

1
 dks M o C

2
 dks N ij Li'kZ djrk gSA

ekuk X o Y ls xqtjus okyh js[kk C
3
 dks Z o W ij çfrPNsn djrh gS rFkk ekuk C

1
 o C

3
 dh ,d mHk;fu"B Li'kZ js[kk

ijoy; x2 = 8ay dh ,d Li'kZ js[kk gSA

lwph-I esa dqN O;atd fn;s x, gSa ftuds eku lwph-II esa fn, x, gSa :

lwph-I lwph-II
(I) 2h + k (P) 6

(II) ZW

XY

 dh yEckbZ
 dh yEckbZ

(Q) 6

(III)
MZN

ZMW

f=kHkqt  d k {ks=kiQy
f=kHktq   d k {ks=kiQy

(R)
5

4

(IV)  (S)
21

5

(T) 2 6

(U)
10

3

fuEu esa lsa dkSu dsoy lgh la;kstu gS?
(A) (I), (S) (B) (II), (Q)

(C) (II), (T) (D) (I), (U)

mÙkjmÙkjmÙkjmÙkjmÙkj (B)

4. vuqPNsn esa nh xbZ lwpuk ds vk/kj ij lwfp;ksa ds mfpr feyku }kjk fuEu dk mÙkj nhft,A

ekuk o`Ùk C
1
 : x2 + y2 = 9 rFkk C

2
 : (x – 3)2 + (y – 4)2 = 16 fcanq X rFkk Y ij çfrPNsn djrs gSaA ekuk ,d vU; o`Ùk

C
3
 : (x – h)2 + (y – k)2 = r2 fuEu çfrca/ksa dks larq"V djrk gS :

(i) C
3
 dk dsUæ C

1
 o C

2
 ds dsUæksa ds lkFk lajs[kh; gS
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(ii) C
1
 o C

2
 nksuksa C

3
 ds vUnj fLFkr gS rFkk

(iii) C
3
, C

1
 dks M ij o C

2
 dks N ij Li'kZ djrk gSA

ekuk X o Y ls xqtjus okyh js[kk C
3
 dks Z o W ij çfrPNsn djrh gS rFkk ekuk C

1
 o C

3
 dh ,d mHk;fu"B Li'kZ js[kk

ijoy; x2 = 8y dh ,d Li'kZ js[kk gS

lwph-I esa dqN O;atd fn, x, gSaA ftuds eku lwph-II esa fn;s x, gSa :

lwph-I lwph-II
(I) 2h + k (P) 6

(II) ZW

XY

 dh yEckbZ
 dh yEckbZ

(Q) 6

(III)
MZN

ZMW

f=kHkqt  d k {ks=kiQy
f=kHktq   d k {ks=kiQy

(R)
5

4

(IV) (S)
21

5

(T) 2 6

(U)
10

3

fuEu esa ls dsoy dkSulk la;kstu xyr gS?
(A) (III), (R) (B) (IV), (U)

(C) (IV), (S) (D) (I), (P)

mÙkjmÙkjmÙkjmÙkjmÙkj (C)

gygygygygy ç.3 rFkk ç.4 ds fy, la;qDr gy

C
1
, C

2
 + C

3
 ds fn;s x, dsUæ lajs[kh; gSa

(1) 
0 0 1

3 4 1 0

h k 1

C
1 C

3

Z
M

N

W

C
2
C

2

C
1

C
3

P

X

(0, 0)

(3, 4)
Y

4
3k 4h ...(i)

rFkk MN, C
3
 dk O;kl gS

blfy,, 2MN 3 (3 0) (4 0) 4     
= 12

vr% r 6 ...(ii)

fn;k gS fd C
3
, C

1
 dks M ij Li'kZ djrk gS C

1
(0, 0)

blfy,, |C
1
C

3
| = |r – 3| C

3
(h, k)

 h2 + k2 = 9 ...(iii)

lehdj.k (i) + (iii) ls

   9 12
h k

5 5
rFkk

blfy, C
3
 dk dsUæ  

 
 

9 12
,

5 5
 gS

vc XY dk lehdj.k
 C

1
 – C

2
 = 0

 6x + 8y = 18 gS

 3x 4y 9 ...(iv)
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vc 
1

9
C P

5
 (XY ds lehdj.k dh ewyfcanq ls nwjh)

vc PY2 = C
1
Y2 – C

1
P2 =  81 144

9
25 25

XY = 2PY =  12 24
2

5 5

blh çdkj ls ZW dk lehdj.k 3x + 4y = 9 gS

blfy, C
3
 ls ZW ij yEc dh yEckbZ 

       
   

9 12
3 4 9

5 5

5
 gS

 6

5

vc     
 

2

2 6 24 6
ZW 2 (6)

5 5

(1)
9 12 30

2h k 2 6
5 5 5

      (I) P

(2) ZW  
6

XY 

dh yEckbZ
dh yEckbZ

(II) Q

(3)
     

    
1 1

1 1 1
MN PZ (2)(6) (ZW)

MZN 2 2 2
1 1ZMW ZW MP (ZW) (MC C P)
2 2

 

 

dk {k=s kiQy
dk {ks=kiQy

6 6 5 5

9 24 4
3

5

  
  
 

(III) R

(4) M ij Li'kZ js[kk ijoy; x2 = 8  y dh Hkh Li'kZ js[kk gS

blfy, M ij Li'kZ js[kk dh ço.krk 
 
    
 
 

1 3

4 4
3

vr% M ij C
1
 dh Li'kZ js[kk dk lehdj.k

   2y mx a 1 m gS tgk¡ a = 3,   3
m

4

   3 9
y x 3 1

4 16
( y-vUr% [k.M ½.kkRed gS)

   4y 3x 15 0

tks x2 = 8y dh Li'kZ js[kk gS

blfy, x2 = 8y dh Li'kZ js[kk dh lehdj.k y = mx – 2m2 gS

vr% rqyuk djus ij] blfy,

10

3
  (IV) U

�����




