


gekjk fo'okl--- gj ,d fo|kFkhZ gS [+kkl

JEE ADVANCED TEST SERIES

1. n' kkZ; s x; s i zfr j ks/kdksa ds i fj i Fk dks] 16 V ds , d Mh-l h (D.C) L=kksr  l s t ksM+k x; k gSA i fj i Fk } kj k mi ; qDr  ' kfDr  4 okWV gS

r ks R dk eku gksxk%

(1) 8  (2) 16  (3) 6  (4) 1 
Sol. 

R4RR2R

216P 4
8R

 

R 8  

2. 40° C r ki eku i j  1 mm f=kT; k dk i hr y dk , d r kj  Nr  l s yVdk; k x; k gSA r kj  ds eqDr  fl j s l s M nzO; eku ds , d NksVs

fi .M dks yVdk; k x; k gSA t c r kj  dks 40° C l s 20° C i j  BaMk dj r s gS r ks og oki l  vi uh i qj kuh yaCkkbZ 0.2 m  dks i zkIr

dj  ysr k gSA M dk fudVr e eku gksxk% ¼i hr y dk j s[ kh;  i zl kj  xq.kkad r Fkk ; ax i zR; kLFkk xq.kkad Øea' k gSA 10–5 /°C r Fkk

1011 N/m2, , oa V g = 10 ms–2)
(1) 9 kg (2) 0.9 kg (3) 1.5 kg (4) 0.5 kg

Sol. 1

AyMg    
 




T
 




Mg = (Ay) T = 2
It is closest to 9.
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JEE ADVANCED TEST SERIES

3. nks l oZl e l ekUr j  i fV~Vdk l a/kkfj =kksa esa] i zR; sd dh /kkfj r k CgS] mudh IysVksa ¼i fV~Vdkvksa½ dk {ks=kQy A gS vkSj  vkSj  i fV~Vdkvksa
ds chp dh nwj h d gSA nksuksa IysVksa ds chp ds LFkku dks K1, K2 r Fkk K3. i j koS/kqr kad ds r hu i j koS/kqr  LySc l s Hkj  fn; k gS A l Hkh
LyScksa dh eksVkbZ l eku gSA fdUr q] i gys l a/kkfj =k esa mUgsa] vkj s[ k Ids vuql kj  r Fkk nql j s esa vkj s[ k II ds vuql kj  j [ kk x; k gSA
(E1 r Fkk E2 Øe' k% i zFke r Fkk f} r h;  l a/kkfj =k l s l EcfU/kr  gSA)
; fn bu u; s l a/kkfj =kksa esa i zR; sd dks l eku foHko V l s vkosf' kr  fd; k t k; s r ks] muesa l afpr  Åt kZvksa dk vuqi kr  gksxk%

K1

K2

K3

           
K1 K2 K3

               (I) (II)

(1) 
2

1

E
E

 = )KKKKKK)(KKK(
KKK9

211332321

321



(2)    
1 2 31

2 1 2 3 2 3 3 1 1 2

K K KE
E K K K K K K K K K


   

(3) 
   1 2 3 2 3 3 1 1 21

2 1 2 3

K K K K K K K K KE
E K K K

   


(4) 
   1 2 3 2 3 3 1 1 21

2 1 2 3

K K K K K K K K KE
E 9K K K

   


Sol. 1

I.

K1

K2

K3

d/3

d/3

d/3

0 1
1

0 2
2

0 3
3

3 AK
C

d
3 AK

C
d

3 AK
C

d










eq 1 2 3

1 1 1 1
C C C C

  

 Ceq = 
0 1 2 3

1 2 2 3 3 1

3 AK K K
.....(1)

d(K K K K K K )

 

II. 
K1 K2 K3

0 1
1

0 2
2

0 3
3

K A
C

3d
K A

C
3d
K A

C
3d










C''eq = C1 + C2 + C3) ......(2)



gekjk fo'okl--- gj ,d fo|kFkhZ gS [+kkl

JEE ADVANCED TEST SERIES

Now

2
eq

1 2 31

22 1 2 3 1 2 2 3 3 1

1 C V 9K K KE 2
1E (K K K )(K K K K K K )C 'eqV
2

 
   

4. fdl h fLFkj  r ksi  l s , d xksyk] i zkaj fHkd pky u  l s , sl s dks.k i j ] nkxk t kr k gS fd xksyk Hkwr y i j  vi us y{;  i j  yxr k gSA y{;
dh r ksi  l s nwj h R  gSA ; fn xksys } kj k y{;  i j  yxus ds nks l aHko ekxZ gSa] vkSj  bu esa yxs l e;  Øe' k% t1 r Fkk t2 gS r ks ] xq.kuQy
t1 t2gksxk %
(1) R / 2g (2) R / g (3) 2R / g (4) R / 4g

Sol. 3
Range will be same for time t1 & t2, so angles of projection will be ''  & 90° – 

1
2usint

g


 2
2usin(90 )t

g
  

  and 
2u sin2R

g




2 2

1 2 2

4u sin cos 2 2u sin cos 2Rt t
g g gg
    

   
 

5. , d fcUnq f} & /kzqo  x̂pp 0


,  ewy fcUnq i j  fLFkr  gSA r ks] bl  f}  /kqzo ds dkj .k  y- v{k i j  d nwj h i j ] foHko r Fkk fo/kqr

{ks=k gksaxs Øe' k% ¼ekuks vuar  i j   V=0 gS)

(1) 3
0

p0,
4 d 


(2) 2 3

0 0

P P,
4 d 4 d


   

 

(3) 2 3
0 0

P P,
4 d 4 d   

 
(4) 3

0

p0,
4 d


 



Sol. 4
V = 0

E = – 3

KP
r



= – 3
0

p
4 d

 d

P0
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JEE ADVANCED TEST SERIES

6. /kukRed x fn' kk esa xeu dj r h gqbZ fdl h i zxkeh r j ax dks y(x,t) = A sin(kx – t + ) l s fu: fi r  fd; k t kr k gSA t=0
i j  [ khapk x; k vk' kq fp=k fuEu l s fn; k t kr k gS%

A

y

x

bl  r j ax ds fy , ] dyk   dk eku gksxk%

(1) 
2


(2) 0 (3)  (4) 
2




Sol. 3

x

y t = 0

y = A sin (kx – wt + )
at x = 0, t = 0, y = 0 and slope is negative
  = 

7. , d l w{en' khZ ds vfHkn'̀ ; d ysUl  dh l a[ ; kRed } kj d (numerical aperature) dk eku 1.25 gSA ; fn 5000 Å
r j axnS/; Z dk i zdk' k i z; ksx dj sa r ks] nks fcUnqvksa dks vyx& vyx ns[ kus ds fy ; s muds chp dh U; wur e nwj h gksxh%
(1) 0.24 m (2) 0.48 m (3) 0.38 m (4) 0.12 m

Sol. 1
Numerical aperature of the microscope is given as

NA = 
0.61

d


Where d = minimum sparation between two points to be seen as distinct

d = 
100.61 (0.61) (5000 10 )

NA 1.25

  


= 2.4 × 10–7m
= 0.24 m

8. 10 cm f=kT; k dh , d fj ax i j  vkos' k , dl eku : i  l s for fj r  gSA ; g fj ax 40  rad s–1  dh , dl eku nj  l s vi us v{k ds
i fj r % ?kw.kZu dj  j gh gSA t ks fj ax ds l er y ds yEcor ~ gSA ; fn bl ds dsUnz i j  pqEcdh;  {ks=k 3.8×10–9 T gS r ks] fj ax i j  vkos' k
yxHkx gksxk% (0 = 4 × 10–7 N/A2)
(1) 3 × 10–5 C (2) 7 × 10–6 C (3) 2 × 10–6 C (4) 4 × 10–5 C

Sol. 1

0 0i q
B

2R 2R2
  

 


5q 3 10 C  
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9. fdl h Vªkaft LVj  ds] fuos' k r Fkk fuxZe i zfr j ks/k Øe' k% 100  and 100 kgSA bl ds fy ,  var j .k vfHky{k.k oØ ; gk¡ n' kkZ; k
x; k gSA r ks] oksYVr k r Fkk ' kfDr  yfC/k gS Øe' k%

O ( A)

(100, 5)

(200, 10)

(300, 15)

(400, 20)

IB

(mA)
IC

(1) 5 × 104, 2.5 × 106 (2) 2.5 × 104, 2.5 × 106

(3) 5 × 104, 5 × 106 (4) 5 × 104, 5 × 105

Sol. 3

c out
gain

B in

3
3

6

6 4

c
gain gain

b

3
4

6

6

I R
V ( )

I R

5 10( ) 10
100 10
1 10 5 10
20

I
P ( )(V )

I

5 10( )(5 10 )
100 10

2.5 10














 


   







 




10. ; gk¡ vkj s[ k esa] , d l ksfM; e & mRl t Zd ds fy; s vkòfÙk () ds Qyu ds : i  esa] fuj ks/kh foHko V0 ¼oksYV esa½ ds i fj or Zu dks
n' kkZ; k x; k gSA bl  xzkQ l s l ksfM; e dk dk; Z & Qyu i zkIr  gksxk %
(Iyk¡d fLFkj kad (h) = 6.63 × 10–34 Js, bysDVªkWu e = 1.6 ×10–19C)

2 4 6 8 10

3.0

2.0

1.0V0

(1) 1.95 eV (2) 1.66 eV (3) 2.12 eV (4) 1.82 eV
Sol. 2

0hv ev  
V0 is zero for v = 4×1014 Hz

0
hvV hv
e e


    

34 14

19

6.63 10 4 10 1.66ev
1.6 10
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JEE ADVANCED TEST SERIES

11. 40 cm oØr k f=kT; k dk , d vor y ni Z.k] vkj s[ k ¼fp=k½ esa n' kkZ; s x; s vuql kj  , d fxykl  dh r yh es j [ kk gSA fxykl  esa
5 cm ÅapkbZ r d t y  Hkj k gSA , d NksVk l k d.k t y  dh l r g i j  r Sj  j gk gSA fxykl  ds Bhd Åi j  l s ns[ kus i j ] bl  dk
i zfr fcEc t y dh l r g l s d nwj h i j  gSA r ks d dk fudV eku gksxk %
(i kuh dk vi or Zukad  = 1.33)

5 cm

particle

(1) 13.4 cm (2) 11.7 cm (3) 6.7 cm (4) 8.8 cm
Sol. 4

Light incident from particle P will reflected at mirror

u = –5cm, f = –
R
2

 =–20cm

1 1 1
v u f
 

y = +1

20 cm
3

This image will act as object for light getting refracted at water surface

So, Object distance d = 5 + 
20 35 cm
3 3



below water surface.
After refraction, final image is at

2

1

d' d
 

   

= 
35 1
3 4 /3

  
  

   

= 
35 8.75cm
4



 8.8 cm
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12. , d fo?kqr  pqEcdh;  r j ax dks] fo?kqr  {ks=k]   0ˆE E nsin t 6y 8z     


. l s fu: fi r  fd; k t kr k gSA ; fn x, y r Fkk z fn' kk

esa bdkbZ l fn' k Øe' k% î , ĵ RkFkk k̂  gS] l apj .k dh fn' kk ŝ  ds fy; s] l gh fodYi  gS :

(1) 
5

ĵ3k̂4ŝ 
 (2) 

ˆ3̂j 4kŝ
5

  
   
 

(3) 
5

ĵ4î3ŝ 
 (4) 

ˆ4̂i 3kŝ
5




Sol. 2


0E E nsin( t (6y 8z))   



0E nsin( t k.r)  

 

Where r xi yj zk  
  

And k.r 6y 8z 
 

k 6j 8k  
 

direction of propagation
s k 

3j 4k( )
5

 




13. –10°C r ki eku ds M1 xzke cQZ (fof' k"V Å"ek= 0.5 cal g–1 °C–1) dks] 50°C r ki eku ds M2 xzke t y esa Mkyus i j ] i wj h
cQZ fi ?ky t kr h gS vkSj  t y  dk r ki eku 0°C gks t kr k gS] r ks cQZ dh xqIr  Å"ek dk eku cal g–1 esa gS :

(1) 50
M
M5

2

1  (2) 
2

1

50M
M (3) 

2

1

50M
5

M
 (4) 

2

1

5M
5

M


Sol. 3
Heat lost = Heat gain
 M2 × 1 × 50 = M1 × 0.5 × 10 + M1.Lf

 Lf = 
2

1

50M
5

M


= 
1

50M 5
M



14. fn; s x; s i fj i Fk ds fy ; s l R; eku l kj .kh gS %

A
B

Y

(1) 

A B Y
0 0 1
0 1 0
1 0 0
1 1 0

(2) 

A B Y
0 0 0
0 1 0
1 0 1
1 1 1

(3) 

A B Y
0 0 1
0 1 1
1 0 0
1 1 0

(4) 

A B Y
0 0 1
0 1 1
1 0 1
1 1 1
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Sol. 3

A
B

Y

A

C
C = A + B
and Y A.C

A
0
0
1
1

B
0
1
0
1

C=(A+B)
0
1
1
1

A.C.
0
0
1
1

Y=A.C
1
1
0
0

15. ; gk¡  vkj s[ k esa 5 cm Hkqt k dk , d oxkZdkj  i k' k L n' kkZ; k x; k gS] t ks i zfr j ks/kksa ds , d i fj i Fk l s t qM+k gSA ; g l a; kst u 1 cm
s–1 dh , d l eku pky l s] nk; ha vkSj  xfr  dj  j gk gSA fdl h {k.k L dk , d Hkkx 1T r hozr k ds , d l eku pqEcdh;  {ks=k esa gSA
; g {ks=k i k' k L ds l er y ds yEcor ~ gSA ; fn] bl  i k' k dk i zfr j ks/k 1.7 gS r ks] bl  {k.k bl esa /kkj k dk fudV eku gksxk :

5cm

L

A

D

C

B

B


(1) 60 A (2) 150 A (3) 115 A (4) 170 A
Sol. 4

Since it is a balanced wheatstone bridge, its equivalent resistance
4
3

 

4Blv 5 10 v   
so total resistance

4R 1.7 3
3

   

i 166 A 170 A
R
     

16. , d mÙksft r  He+ vk; u] vi uh U; wur e Åt kZ voLFkk esa l aØe.k gksus r d nks Øekxr  QksVkWu] ft uds r j axnS/; Z 108.5 nm r Fkk
30.4 nm gSA mRl ft Zr  dj r k gS i zkj afHkd mÙksft r  voLFkk ds l axr  DokWVe l a[ ; k n gS : (r j axnS/; Z ds fy ; s QksVkWu dh Åt kZ

 
1240eVE

innm

  )

(1)  n = 5 (2) n = 6 (3) n = 7 (4) n = 4
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Sol. 1

2
2 2

1 1 1R z
m n

     

2
2 2

1 1 1R 2
1085 m n

   
 

2
2 2

1 1 1R 2
304 1 m

   
 

 m = 2
N = 5

17. , d f} &f>j h i z; ksx esa] fdl h , d f>j h ds l keus, t eksVkbZ r Fkk  vi or Zukad dh , d i r yh fQYe j [ k nsus l s] fÝat  i SVuZ ds
dsUnzh;  mfp"B] , d fÝat  dh pkSM+kbZ ds cj kcj  foLFkkfi r  gks t kr k gSA r ks t dk eku gksxk : ( i zdk' k dh r j axnS/; Z gS)

(1)  2 1

  (2)  

2
1


  (3)  1


  (4)  2 1

 

Sol. 3
x ( 1)t 1     

For one maximum shift

t
t

1


 

18. fdl h xSYosuksehVj  dk i zfr j ks/k 100  gSA bl ds Ldsy i j  50 Hkkx gS vkSj  bl dh l qxzkfgr k 20 A/ Hkkx gSA bl s , d , sl s
oksYVehVj  es ai fj ofr Zr  dj uk gS] ft l ds r hu i j kl  0–2V, 0–10 V r Fkk 0–20V gSA bl ds fy ,  yxHkx mi ; qDr  i fj i Fk gksxk:

(1) 

G
R1 R2 R3

20V 10V 2V

(2) 

G
R1 R2 R3

2V 10V 20V

(3) 

G
R1 R2 R3

2V 10V 20V

(4) 

G
R1 R2 R3

2V 10V 20V
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Sol. 3

6 3

1 13

1

2 23

2

3
3 33

3
3

20 50 10 10 Amp.
2V 100 R

10
1900 R

10V (2000 R )
10

R 8000
20V 10 10 R

10
10 10 R

 







  

  



  



   

 

19. 18 km / hr dh pky l s xfr ' khy , d i uMqCch (A) dk i hNk] ml dh xfr  ds vuqfn' k 27km/hr dh pky l s xfr ' khy nwl j h
i uMqCch (B) dj r h gSA A dks [ kkst us ds fy ,  B 500 Hz dk , d /ofu fl Xuy Hkst r h gS r ks] vkòfÙk dh i j kofr Zr  /ofu i zkIr
gksr h gSA  dk eku gksxk] yxHkx :
(i kuh esa /ofu dh pky  = 1500 ms–1)
(1) 502 Hz (2) 499 Hz (3) 507 Hz (4) 504 Hz

Sol. 1

7.5m/s

B

5m/s

A
f0 = 500 Hz
frequency received by A

0 1
1500 5 f f

1500 7.5
    

and frequency received By B again = 

2 0
1500 7.5 1500 5f f 502Hz
1500 5 1500 7.5

             

20. nks LFkkuksa i j  ueu dks.kksa dk eku Øe' k% 45° r Fkk 300 gSA bu LFkkuksa i j  , d pqEcdh;  l qbZ , d feuV esa Øe' k% 30 r Fkk 40
nksyu dj r h gSA ; fn] bu nks LFkkuksa i j  i F̀oh ds dqy pqEcdh;  {ks=k dh r hozr k Øe' k% B1 r Fkk B2 gS r ks vuqi kr  B1/B2 dk
fudVue eku gksxk :
(1) 0.7 (2) 1.8 (3) 2.2 (4) 3.6

Sol. 1

45°

B1

30°

B2
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1
1

B cos451f
2 I

 



2

2

B cos301f
2 I

 




1 1

2 2

f B cos45
f B cos30





1

2

B
0.7

B
 

21. fuEukafdr  esa l s fdl  l a; kst u dh foek ogh gS t ks] fo| qr  i zfr j ks/k dh gS (; gk¡ 0 fuokZr  dh fo| qr ' khyr k (i j koS| qr kad) r Fkk 0

fuokZr  dh pqEcd' khyr k gS) ?

(1) 
0

0


 (2) 

0

0


 (3) 

0

0


 (4) 

0

0




Sol. 2

1 3 4 2
0

2 2
0

2 3 2

0

0

[ ] M L T A

[ ] MLT A

[R] ML T A

[R] [ ]

 

 

 

 

 








22. fdl h i z{ksI;  ds i z{ksi &i Fk dks] Hkw i "̀B i j  y = 2x – 9x2 l s fu: fi r  fd; k t kr k gSA ; fn] bl s 0 pky } kj k 0 dks.k i j  i zeksfpr
fd; k x; k gksr k r ks] (g = 10 ms–2) :

(1) 
1 1

0 0
2 3sin and ms

55
  

    
 

(2) 
1 1

0 0
1 5cos and ms

35
  

    
 

(3) 
1 1

0 0
2 3cos and ms

55
  

    
 

(4) 
1 1

0 0
1 5sin and ms

35
  

    
 

Sol. 2
Equation of trajectory is given as
y = 2x – 9x2 .....(1)
Comparing with equation :

y = x tan – 2
2 2

g .x
2u cos 

.....(2)

We get;
tan  = 2

 

Also, 2 2

g 9
2u cos




  2
2

10 u
12 9
5


 

   
 

 u2 = 
25
9   u = 

5 m/s
3
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23. vkse ds fu; e dk l R; ki u dj us ds fy ; s] , d Nk=kk oksYVehVj  dks , d csVj h ds fl j ksa ds chp t ksM+r h gS] vkSj  i fj i Fk esa oksYVr k

(V) r Fkk fo| qr  /kkj k (I) ds fofHkUu eku i zkIr  dj ] fuEukafdr  xzkQ cukr h gSA

V

internal 
Resistance Ammeter

R

1.5 V

V0

V

1000 mAI

; fn V0 dk eku yxHkx ' kwU;  gS r ks] l gh dFku dk p; u dhft ,  :

(1) cSVj h dk bZ-, e-, Q =1.5 V vkSj  bl dk vkUr fj d i zfr j ks/k =1.5 

(2) cSVj h dk bZ-, e-, Q =1.5 V r Fkk R dk eku 1.5 

(3) fn; s x; s i zfr j ks/kd R dk i zfr j ks/k 1.5 

(4) cSVj h ds fl j ksa ds chp foHkokUr j  =1.5 V t c ; g 1000 mA /kkj k i zokfgr  dj r h gSA
Sol. 1

V

internal 
Resistance

Ammeter

R

E r

V E Ir 

When 0V V 0 0 E Ir    

E r 

When I 0,  V = E = 1.5 V

 r = 1.5
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24. fdl h òÙkkdkj  fMLd dh f=kT; k b gSA bl esa , d fNnz bl ds dsUnz i j  cuk gS] ft l dh f=kT; k a gS] fp=k nsf[ k, A ; fn fMLd ds

i zfr &, dkad&{ks=kQy dk nzO; eku 
0

r
 

 
 

 ds vuql kj  i fj ofr Zr  gksr k gS r ks, bl ds dsUnz l s xqt j us okyh v{k ds i fj r % fMLd dh

i fj Hkze.k f=kT; k gksxh :

b

a

(1) 
a b

3


(2) 
2 2a b ab

3
 

(3) 
a b

2


(4) 
2 2a b ab

2
 

Sol. 4

dm

dr

dI = (dm)r2

= ( dA) r2

= 
20 2 rdr r

r
 

 
 

= (02)r2dr

I = 2
0dI dI 2 r dr     

= 02
3 3b a
3

 
 
 

m = dm dA  

= 0 2 
b

a

dr
b

a

dr
m = 0 2 (b-a)
Radius of gyration

k = 
I
m

 = 
3 3(b a )

3(b a)



= 
3 3a b ab

3
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25. ghyh; e xSl  ds nks eksy dks] gkbMªkst u ds r hu eksy v.kqvksa (t ks fd n<̀+ ekus x; s gSa) ds l kFk feyk; k t kr k gSA fLFkj  vk; r u
i j  bl  feJ.k dh eksyj  fof' k"V Å"ek D; k gksxh \  (R= 8.3 J / mol K)
(1) 17.4 J/ Mol k (2) 21.6 J/ Mol k (3) 15.7 J/ Mol k (4) 17.7 J/ Mol k

Sol. 1

1 1 1 2
mix

1 2

n f n f 2 3 3 5 21f
n n 5 5

   
  



V
fR 21 RC 17.4J /molK
2 5 2

   

26. l yEckbZ dh] fdl h , dl eku NM+ dks] {kSfr t  l er y esa] , d fLFkj  dks.kh;  pky l s ?kqek; k t k j gk gSA /kw.kZu&v{k NM+ ds , d
fl j s l s xqt j r h gSA ; fn] bl  ?kw.kZu ds dkj .k] NM+ esa mRi Uu r uko] v{k l s x nwj h i j  T(x) gS r ks] fuEukafdr  esa l s dkSu l k xzkQ
bl s l okZf/kr  fudV : i  l s n' kkZr k gS ?

(1) 

l x

T(x)

(2) 

l x

T(x)

(3) 

l x

T(x)

(4) 

l x

T(x)

Sol. 4

dxx

x l 2 x l 2
x x x x

2
2 2

2
2 2

mT dm x dx
l

m (l x )
2l
mT (l x )
2l
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27. , d O; fDr  (nzO; eku =50kg) r Fkk ml dk csVk (nzO; eku =20kg), fdl h ?k"kZ.kj fgr  i "̀B i j ] , d nwl j s ds l keus [ kM+s gSA og
O; fDr  v i us csVs dks /kdsy r k gSA ft l l s] og] ml  O; fDr  ds l ki s{k 0.70 ms–1 dh pky l s xfr  dj us yxr k gSA r ks ml  O; fDr
dh i "̀B ds l ki s{k pky gksxh :
(1) 0.47 ms–1 (2) 0.14 ms–1 (3) 0.28 ms–1 (4) 0.20 ms–1

Sol. 4
V1 V2

Man Son

50 20

1 20 50V 20V    and 1 2v v 0.7 

1V 0.2 

28. , d O; fDr  (nzO; eku =M), L  yEckbZ ds , d >wys i j  >wy j gk gSA >wys dk dks.kh;  vk; ke 0 gSA >qys ds vi us fuEur e fcUnq
l s xqt j r s l e; ] og O; fDr  >wys i j  [ kM+k gks t kr k gSA ; fn [ kM+s gksus l s ml  O; fDr  dk nzO; eku dsUnz l(l<<L)nwj h l s foLFkkfi r

gks t kr k gS] r ks] O; fDr  } kj k fd; k x; k dk; Z gksxk :

(1)  2
0mgl 1   (2)  2

0mgl 1   (3) 
2
0mgl 1

2
 

 
 

(4) mgl

Sol. 1
Angular momentum conservation.
MV0L = MV1(L –)

V1 = V0 
L

L
 
  

wg + wp = KE

–mg + wp =
2 2
1 0

1 m(V V )
2



wp = mg + 
2

2
0

1 LMv 1
2 L

        

= mgl + 
2
0

1 mV 1 1
2 L

     
  



Now  << L
By, Binomial approximation

2
0

1 2mg mv 1 1
2 L

        


= mg + 
1
2

 
2
0

1 2V
2 L

 
 
 



Wp = mg + 2
0mv

L
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here, V0 = maximum velocity
=   × A

0
g( L
L

 
   
 

V0 = o gL

So, wp = mg + m  20 gL  
L


= mg  2
01  

29. ; gk¡ vkj s[ k esa , d pkyd&dks' k (' ksy) dks n' kkZ; k x; k gSA bl dh vkUr fj d o cká f=kT; k; sa Øe' k% a r Fkk gSA bl  dks' k i j  Q

vkos' k gSA bl ds dsUnz i j  , d f} /kzqo p

 gS (vkj s[ k nsf[ k; s) bl  fLFkfr  esa

p

(1) dks' k ds ckgj  fo| qr  {ks=k dk eku ogh gksxk t ks] bl ds dsUnz i j  fLFkr  fdl h fcUnq vkos' k ds dkj .k gksr k gSA

(2) dks' k ds vkUr fj d i "̀B i j  i "̀B vkos' k ?kuRo ' kwU;  gksxk

(3) bl ds cká i "̀B i j  i "̀B vkos' k ?kuRo p


 i j  fuHkZj  gksxk

(4) bl ds vkUr fj d i "̀B i j  i "̀B vkos' k ?kuRo] , d l eku r Fkk
 

2

Q /2
4 a

 ds cj kcj  gSA

Sol. 1

+++ + + + +
+

+
+
+
+
+

+
+

++++

+
+

+ +

+
+
+
+
+
+
+

+

+
+
+++++++

+
+P

Q
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Total charge of dipole = 0, so charge induced on outside surface = 0.
But due to non uniform electric field of dipole, the charge induced on inner surface is non zero

and non uniform.
So for any abserver outside the shell, the resultant electric field is due Q uniformly distributed on

outer surface only it is equal to

E = 
2

KQ
r

30. , d vkn' kZ xSl  dks] fp=k esa n' kkZ; s x; s vuql kj  pØh;  i zØe abca l s xqt kj k t kr k gSA ca i Fk ds  vuqfn' k xSl  dh vkUr fj d
Åt kZ esa i fj or Zu –180 J gSA ab i Fk ds vuqfn' k] xSl  250 J Å"ek vo' kksf"kr  dj r h gS r Fkk bc i Fk ds vuqfn' k xSl  60 J
Å"ek vo' kksf"kr  dj r h gS r ks] i Fk abc ds vuqfn' k] xSl  } kj k fd; k x; k dk; Z gS :

V

P
c

ba

(1) 100 J (2) 120 J (3) 130 J (4) 140 J
Sol. 3




