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1. The aperture diameter of a telescope is 5 m. The separation between the moon and the earth
is 4 × 105 km. With light of wavelength of 5500 Å, the minimum separation between objects
on the surface of moon, so that they are just resolved, is close to :
(1) 600 m (2) 60 m (3) 20 m (4) 200 m
, d VsyhLdksi  ds } kj d dk O; kl  5 m gSA i F̀oh vkSj  pUnzek ds chp dh nwj h 4 × 105 km gSA ; fn i zdk' k dk r j axnS/; Z 5500
Å fy ; k t k;  r ks pUnzek i j  nks oLr qvks dh chp dh U; wur e nwj h yxHkx fdr uh gksxh] ft l l s muesa foHksnu dj k t k l dsA
(1) 600 m (2) 60 m (3) 20 m (4) 200 m

Sol. (2)

a

d f

O1

O2

 = 1.22 a


distance = O1O2 = d= 1.22 a


d

distance = O1O2 = m5.57
5

10410589322.1 810


 

answer from options = 60 m
minimum distance

2. Consider a sphere of radius R which carries a unifom charge density . If a sphere of radius 
2
R

 is

carved out of it, as shown, the ratio  




|E |
|E |

A

B
 of magnitude of electric field 


AE  and 


BE , espectiely,,

at point A and B due to the remaining portion is :

(1) 
17
54

(2) 
18
54

B

A

R/2

R
(3) 

18
34

(4) 
21
34



, d R f=kT; k ds xksys esa l eku ?kuRo dk vkos' k for fj r  gSA ; fn bl  xksys l s 
2
R

 f=kT; k dk , d xksyk dkVdj  fp=kkuql kj

fudky fn; k t k; s r ks cps gq,  Hkkx ds dkj .k fcUnqvks A vkSj  B i j  fo| qr  {ks=k (Øe' k% 

AE  r Fkk 


BE ) ds eku dk vuqi kr




|E |
|E |

A

B
 gksxk &

(1) 
17
54

(2) 
18
54

B

A

R/2

R(3) 
18
34

(4) 
21
34

Sol. (3)
for point A
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For point B
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= 
R      0

11
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R
0
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3. The electric field of two plane electromagnetic plane waves in vacuum are given by :

1 0E E jcos( t kx)  
   and 

2 0E E k cos( t ky)  


At t = 0, a particle of charge q is at origin with a velocity v 0.8cj
   (c is the speed of light in

vaccum). The instantaneous force experienced by a particle is :

(1) 
0E q(0.4i–3j 0.8k)  (2) 

0E q(0.8i– j 0.4k) 

(3) 
0E q(–0.8i j k)   (4) 

0E q(0.8i j 0.2k)  

fuokZr  esa nks l er y fo| qr &pqEcdh;  r j axks ds fo| qr  {ks=k 1 0E E jcos( t kx)  
   r Fkk 

2 0E E k cos( t ky)  


 gSA

l e;  t = 0 i j  q vkos' k dk , d d.k v 0.8cj
   (c fuokZr  esa i zdk' k dh xfr  gS) osx l s ewyfcUnq i j  py j gk gSA d.k i j

yxus okyk r kR{kf.kd cy gS &

(1) 
0E q(0.4i–3j 0.8k)  (2) 

0E q(0.8i– j 0.4k) 

(3) 
0E q(–0.8i j k)   (4) 

0E q(0.8i j 0.2k)  

Sol. (4)

 ˆE E jcos t kx  1 0



means travelling in +ve x-direction E B
 

should be in x-direction

 B


 is in k̂

 
E

B
C

 0
1


cos(t – kx) k̂

 ˆE E k cos t ky  2 0


ĵ

k̂
î

B0 = 
E
C

0

 E ˆE i cos t ky
C

  0
2


 travelling in +ve y-axis

E B
 

 should be in y-axis
 Net force

q(E E1 2

 
) + q (0.8c ĵ ×  B B1 2

 

t = 0
x = 0



ˆE E j1 0


ˆE E k2 0



E ˆB k
c

 0
1
 E ˆB i

c
 0

2


 netF


 = q E0  ˆĵ k + q ×0.8c ×  E ˆˆ ˆj k i
C

 0

= qE0  ˆĵ k + 0.8 q E0  ˆî k

= q E0  ˆˆ ˆ. i j . k 0 8 0 2

4. A body A of mass m is moving in a circular orbit of radius R about a planet. Another body B of

mass 
m
2

 collides with A with a velocity which is half 
v
2

 
  


 the instantaneous velocity y v

  of A.

The collision is completely inelastic. Then, the combined body :
(1) Falls vertically downwards towards the planet
(2) starts moving in an elliptical orbit around the planet
(3) continues to move in a circular orbit
(4) Escapes from the Planet’s gravitational field

nzO; eku m dh , d oLr q A , d xzg ds pkj ks vksj  R f=kT; k dh , d òRr h;  d{kk esa py j gh gSA nzO; eku 
m
2

 dh , d nwl j h

oLr q B oLr q A l s 
v
2

 
  


 osx l s Vdj kr h gSA ; gk¡ v

  oLr q A dk r kR{kf.kd osx gSA ; g VDdj  i w.kZr % vi zR; kLFk gSA r c

l a; qDr  oLr q &
(1) xzg dh vksj  m/okZ/kj  fn' kk esa fxj sxhA
(2) , d nh?kZòRr  d{kk esa pyuk ' kq:  dj  nsxhA
(3) òRr h;  d{kk esa pyr h j gsxhA
(4) xzg ds xq: Rokd"kZ.k {ks=k l s i yk; u dj  t k; sxhA

Sol. (2)
Conserving momentum

fv
2
mmmv

2
v

2
m








 

vf = 6
V5

2
m34

mV5




vf < vorb (= v) thus the combined mass will go on to an elliptical path



5. Which of the following is an equivalent cyclic process corresponding to the thermodynamics
cyclic given in the figure ? where, 1  2 is adiabatic. (Graphs are schematic and are not to scale)

P

1

3 2

V

(1) 
V 3

2

1

T

(2) 
V

3 2

1

T

(3) 
V

T

2

13 (4) 
V

T

2

13

uhps fn; s x; s xzkQks esa dkSul k xzkQ fp=k esa fn[ kk; h x; h m"ekxfr t  pØh;  i zfØ; k ds l er qY;  pØh;  i zfØ; k n' kkZr k gS \
fp=k esa 1  2 , d : ) ks"e i zfØ; k gSA (fp=k l kadsfr d gSA)

P

1

3 2

V

(1) 
V 3

2

1

T

(2) 
V

3 2

1

T

(3) 
V

T

2

13 (4) 
V

T

2

13



Sol . (4)
For 3  1 (volume constant)
 2 is wrong
P T
For 2  3, (Pressure constant)
 V T
4) is correct

6. Two particles of equal mass m have respective initial velocities u i and 
i ju
2

 
 
 

 
. They collide

completely inelastically. The energy lost in the process

(1) 21 mu
3

(2) 21 mu
8

(3) 23 mu
4

(4) 22 mu
3

l eku nzO; eku m ds nks d.kks dk i zkj afHkd osx u i  r Fkk 
i ju
2

 
 
 

 
 gSA ; s d.k i w.kZr % vi zR; kLFk : i  l s Vdj kr s gaSA bl  i zfØ; k

esa gksus okyh mt kZ dh {kfr  gS &

(1) 21 mu
3

(2) 21 mu
8

(3) 23 mu
4

(4) 22 mu
3

Sol. (2)

m u m u/2

u/2

x-direction

mu +  mv
2

= 2mvv’
x   V’x = 

u3
4

y-direction
mv
2

 = 2n v’y = v’y = 
u
4

K.E.i = 
1
2

m u2 + 
1
2

 m 
u u        
     

2 2

2 2  = 
mumu 

2
21

2 4
=

mu23
4

K. E.f = 
1
2

2m 
u u        

     

2 23
4 4 = 

mu25
8

=

 Loss = mu2 
   

6 5
8 8 = 

mu2

8



7. Three harmonic waves having equal frequency   and same intensity I0, have phase angles 0, 
4


and –
4


 respectively. When they are superimposed the intensity of the resultant wave is close to :

(1) 3 I0 (2) 5.8 I0 (3) I0 (4) 0.2 I0

, d l eku vkòfRr  v r Fkk r hozr k I0 dh r hu gj kRed r j axks ds dykdks.k Øe' k% 0, 
4


 vkSj  –
4


 gaSA t c bu r j axks ds v/; kj ksfi r

(superimpose) dj k t kr k gs] r ks i fj .kkeh r j ax dh r hozr k gksxh &
(1) 3 I0 (2) 5.8 I0 (3) I0 (4) 0.2 I0

 Sol. (2)

Ares =   A2 1

lres =   l
2

02 1

A

A

A

=   l 03 2 2  = 5.8 l0

8. Water flows in a horizontal tube (see figure). The pressure of water changes by 700 Nm–2 be-
tween A and B where the area of cross section are 40 cm2 and 20 cm2, respectively. Find the rate
of flow of water through the tube.
(density of water = 1000 kg m–3)

A
B

(Fig.)

(1) 3020 cm3/s (2) 1810 cm3/s
(3) 2720 cm3/s (4) 2420 cm3/s
, d {kSfr t  uyh esa i kuh cg j gk gS (fp=k ns[ ksa)A bl  uyh esa A l s B ds chp i kuh ds ncko esa 700 Nm–2 dk vUr j  gSA A vkSj

B i j  uyh dh vuqi zLFk dkV dk {ks=kQy Øe' k% 40 cm2 vkSj  20 cm2 gSA uyh esa i kuh ds cgko dh nj  gS &
(i kuh dk ?kuRo = 1000 kg m–3)

A
B

(Fig.)

(1) 3020 cm3/s (2) 1810 cm3/s
(3) 2720 cm3/s (4) 2420 cm3/s



Sol. (3)
Using equation of continuity
40 VA = 20 VB

 2VA = VB

using Bernoullie's equation

PA + A B BV P V   2 21 1
2 2

  PA – PB =  B AV V 2 21
2

 B
B

VP V
 

   
 

2
211000

2 4  P = 5000 × BV23
4

 VB
 =

   P  


4 700 4
1500 1500

m/s

Volume flow rate = 20 × 100 × VB = 2732 cm3/s   2720 cm3/s

9. Radiation, with wavelength 6561 Å falls on a metal surface to produce photoelectrons. The elec-
trons are made to enter a uniform magnetic field of 3 × 10–4 T. If the radius of the largest circular
path followed by the electrons is 10 mm, the work function of the metal is close to :
(1) 0.8 eV (2) 1.6 eV (3) 1.1 eV (4) 1.8 eV
r j axnS/; Z 6561 Å dk fofdj .k , d /kkr q dh l r g i j  i M+r k gS vkSj  bl l s i zdkf' kd bysDVªkWu (Photoelectrons) i Snk gksr s

gaSA bu bysDVªkWuks dks , dl eku pqEcdh;  {ks=k] ft l dk eku 3 × 10–4 T gS] esa i zos' k dj kus i j  muds } kj k cuk; s x; s l cl s cM+s

òRr h;  i Fk dh f=kt ; k 10 mm gSA /kkr q ds dk; Z Qyu dk eku fuEu esa l s fdl ds fudVr e gS \
(1) 0.8 eV (2) 1.6 eV (3) 1.1 eV (4) 1.8 eV

Sol. (3)

K.E. = 
P
m

2

2
 R = 

P mv
qB qB

   P = qBR

K.E.max = q  qBR
m

2

2

=  .

.

  



    

 

219 4 3

31

1 6 10 3 10 10 10
2 9 1 10

 =  79.12 × 10–2 = 0.8

12400
6561

=  qBR
m

 
2

2
    1.1 ev

10. A particle moving with kinetic energy E has de Broglie wavelength . If energy E is added to its
energy, the wavelength become /2. Value of E. is :
(1) E (2) 3E (3) 2E (4) 4E
xfr t  mt kZ E ds , d d.k dk Mh&czksxyh r j axnS/; Z gSA ; fn bl dh mt kZ esa E mt kZ vkSj  t ksM+ nh t k; s r ks r j axnS/; Z dk eku

/2 gks t kr k gSA E dk eku gS &
(1) E (2) 3E (3) 2E (4) 4E



Sol. (2)

 
h

KEKE m
    

1
2

f

i

KE
/ KE



 2

4KEi = kEf  E  = 4KEi – KEi = 3KE = 3E
11. A charged particle of mass ‘m’ and charge ‘q’ moving under the influence of uniform electric field

Ek
  and a uniform magnetic field Bk


follows a trajectory from point P to Q as shown in figure. The

velocites at P and Q are respectively, i

 and –2 j


. Then which of the following statements

(A, B, C, D) are the correct ? (Trajectory shown in schematic and not to scale)

a

O

Y

V P

2a Q X

B

E

(A) 
23 mvE

4 qa

 
  

 

(B) Rate of work done by the electric field at P is 
3
4

 
3mv

a

 
 
 

(C) Rate of work done by both the fields at Q is zero
(D) The difference between the magnitude of angular momentum of the particle at P and Q is 2 mav.
(1) (A), (C), (D) (2) (A), (B), (C)
(3) (A), (B), (C), (D) (4) (B), (C), (D)

11. nzO; eku ‘m’ vkSj  vkso' k ‘q’ dk , d d.k , d l eku fo| qr  {ks=k Ei
  r Fkk , dl eku pqEcdh;  {ks=k Bk


 esa pyr k gqvk fcUnq P

l s fp=k esa fn[ kk; s i Fk i j  pydj  fcUnq Q r d i gqapr k gSA d.k dk fcUnqvks P vkSj  Q i j  osx Øe' k% i

 vkSj  –2 j


 gSA , sl s

esa uhps fn; s x; s dFkuks (A,B,C,D) esa l s dkSu&dkSu l s dFku l gh gS \  (fn[ kk; k x; k i Fk l kadsfr d gS)

a

O

Y

V P

2a Q X

B

E



(A) 
23 mv

E
4 qa

 
  

 

(B) fcUnq P i j  fo| qr  {ks=k } kj k d.k i j  fd; s t k j gs dk; Z dh nj  
3
4

 
3mv

a

 
 
 

 gSA

(C) nksuksas fo| qr  r Fkk pqEcdh;  {ks=kks } kj k d.k i j  fcUnq Q i j  fd; s t k j gs dk; Z dh nj  ' kwU;  gSA
(D) fcUnqvksa P r Fkk Q i j  d.k ds dks.kh;  l aosx ds eku esa 2 mav dk vUr j  gSA
(1) (A), (C), (D) (2) (A), (B), (C)
(3) (A), (B), (C), (D) (4) (B), (C), (D)

Sol. (2)
(A) by work energy theorem

Wmg + Wele =  m v 21 2
2

–  m v 21
2

0 + qE02a = mv23
2

E0 = 
mv
qa

23
4

(B) Rate of work done at A = power of electric force

= qE0V
mv

a


33
4

(C)  at, B, 
dw
dt

= 0 for both forces

(D)    ˆ ˆL m v ak mvak    2 2


L mva  3


12. If the screw on a screw - gauge is given six rotations, it moves by 3 mm on the main scale. If
there are 50 divisions on the circular scale the least count of the screw gauge is :
(1) 0.001 mm (2) 0.001 cm (3) 0.01 cm (4) 0.02 mm
, d LØwxst  esa ; fn i sp dks N% ckj  ?kqek; k t k; s r ks ; g eq[ ;  i Sekus i j  3 mm dh nwj h r ;  dj r k gSA ; fn òRr h;  i Sekus i j  50
Hkkx gks r ks LØwxst  dk vYi r ekad fdr uk gksxk \
(1) 0.001 mm (2) 0.001 cm (3) 0.01 cm (4) 0.02 mm

Sol. (2)

Pitch = 
3
6

= 0.5 mm

L.C. = 
. mm mm0 5 1
50 100

= 0.01 mm = 0.001 cm



13. Consider a force F –x i y j 
   . The work done by this force in moving a particle from point A (1, 0)

to B (0, 1) along the line segment is :
(all quantities are in SI units)

vki dks , d cy F –x i y j 
    fn; k x; k gSA , d d.k dks fcUnq A (1, 0) l s B (0, 1) r d fp=k esa fn[ kk; h x; h j s[ kk i j  ys

t kus esa bl  cy } kj k fd; k x; k dk; Z gksxk &

(l Hkh j kf' k; k¡ SI bdkbZ esa nh x; h gS)

Y B (0, 1)

A (0, 1)
X

(0, 0)

(1) 
3
2

(2) 
1
2

(3) 1 (4) 2

Sol. (3)

W = F.dS
 

=    ˆ ˆ ˆ ˆxi yj . dxi dyj    = xdx ydy  
0 1

1 0

= 
x y           

   

0 12 2

1 0

1 10
2 2 2 2 = 1J

14. In the given circuit diagram, a wire is joining points B and D. The current in the wire is :

B

D

20 V

A C

(1) zero (2) 0.4 A (3) 4 A (4) 2 A



fp=k esa fn[ kk; s i fj i Fk esa fcUnqvksa B vkSj  D dks , d r kj  } kj k t ksM+k x; k gSA bl  r kj  l s cgus okyh fo| qr  /kkj k dk eku , Ei h; j
esa gksxkA

B

D

20 V

A C

(1) zero (2) 0.4 A (3) 4 A (4) 2 A
Sol. (4)

Reff =   4 6 2
5 5

i = 
20
2

= 10 A

l = 
i i i A   4 3 2

5 5 5

15. A long, straight wire of radius a carries a current distributed uniformly over its cross - section.

The ratio of the magnetic fields due to the wire at distance 
a
3

 and 2a. respectively from the axis

of the wire is :
(1) 2/3 (2) 3/2 (3) 1/2 (4) 2
, d yEcs l h/ks a f=kT; k ds r kj  esa fo| qr  /kkj k cg j gh gSA ; g /kkj k bl ds vuqi zLFk dkV i j  l eku : i  l s for fj r  gSA r kj  } kj k

bl ds v{k l s Øe' k% 
a
3

 vkSj  2a nwj h i j  cuus okys pqEcdh;  {ks=kks ds eku dk vuqi kr  gksxk &

(1) 2/3 (2) 3/2 (3) 1/2 (4) 2



Sol. (1)

BA = 

aiir
a a




 

0
0

2 2
3

2 2

= 
i

a



0
2

a
6

= 
i
a




0

6 A

a/3

2a B

i

BB =  
i
a




0

2 2

A

B

B
B = 

4
6

= 
2
3

16. A vessel of depth 2h is half filled with a liquid of refractive index 2 2  and the upper half with

another liquid of refractive index 2 . The liuqids are immiscible. The apparent depth of the inner
surface of the bottom of vessel will be :

(1) 
h
2

(2) 
h

3 2
(3) 

3 h 2
4

(4) 
h

2( 2 1)

xgj kbZ 2h ds , d cr Zu esa nks vfeJ.kh;  nzo ft uds vi or Zukad 2  vkSj  2 2  gS vk/kh&vk/kh Å¡pkbZ h r d Hkj s gq,  gaS r Fkk

2  vi or Zukd dk nzo bl ds mi j h Hkkx esa gSA cr Zu ds fupys fgLl s dh vkar fj d l r g dh vkHkkl h mapkbZ gksxh &

(1) 
h
2

(2) 
h

3 2
(3) 

3 h 2
4

(4) 
h

2( 2 1)
Sol. (3)

h

h

d = 
22

h
2
h



 d = 
2
h

×
2
3

=
4

h23



17. Three Solid spheres each of the mass m and diameter d are stuck together such that the lines
connecting the centers form an equilateral traingle of side of length d. The ratio I0/IA of moment
of inertia I0 of the system about an axis passing the centroid and about center of any of the
spheres IA and perpendicular to the plane of the triangle is :

B A

C
O

d

(1) 
13
15

(2) 
15
13

(3) 
23
13

(4) 
13
23

nzO; eku m vkSj  O; kl  d ds r hu Bksl  xksyks dks bl  i zdkj  fpi dk; k x; k gS fd muds dsUnzks dks t ksM+us okyh j s[ kk, ¡ d yEckbZ

dh Hkqt k dk , d l eckgq f=kHkqt  cukr h gSA bl  f=kHkqt  ds dsUnzd vkSj  fdl h , d xksys ds dsUnz l s gksdj  t kus okys r Fkk f=kHkqt

ds l er y ds yEcor ~ v{kks ds l ki s{k bl  fudk;  ds t M+Ro vk?kw.kZ Øe' k% I0 r Fkk IA gSA r c I0/IA dk eku gS &

B A

C
O

d

(1) 
13
15

(2) 
15
13

(3) 
23
13

(4) 
13
23

Sol. (4)

M.l. about P  = 
d dM M Md

            

22
22 133

5 2 103

M.l. about B =  d dM M d M Md
          

     

2 2
2 22 2 232

5 2 5 2 10

Now ratio = 
13
23



18. A quantity f is given by 
5hcf

G
  where c is speed of light, G universal gravitational constant and

h is the Plank’s constant. dimension of f is that of :
(1) energy (2) volume (3) momentum (4) area

, d j kf' k f dk l w=k 
5hcf

G
  gSA ; gk¡ i j  c i zdk' k dh xfr , G l oZO; ki h xq: Rokd"kZ.k fLFkj kad r Fkk h Iykad dk fLFkj kad gSA

f dh foek, ¡ fuEu esa l s fdl ds l eku gS \
(1) mt kZ (2) vk; r u (3) l aosx (4) {ks=kQy

Sol. (1)

ML T  
2 2

[hc] = [ML3T–2]
[c] = [LT–1]
[G] = [M–1L3T–2]

19. Consider two ideal diatomic gases A and B at some temperature T. Molecules of the gas A are
rigid, and have a mass m. Molecules of the gas B have an additiional vibrational mode, and have

a mass 
m
4

. The ratio of the specific heats  A B
V VC and C  of gas A and B, respectively is :

(1) 7 : 9 (2) 5 : 7 (3) 5 : 9 (4) 3 : 5
fdl h r ki eku T i j  nks vkn' kZ f} i j ek.kqd xSl s A vkSj  B i j  fopkj  dj saA xSl  A ds v.kq n<̀ gS r Fkk mudk nzO; eku m gSA xSl

B ds v.kq dEi Uu xfr  Hkh dj r s gS vkSj  mudk nzO; eku 
m
4

 gSA xSl ks A vkSj  B dh fof' k"V m"ekvks] Øe' k%  A B
V VC Cr Fkk  dk

vuqi kr  gskxk &
(1) 7 : 9 (2) 5 : 7 (3) 5 : 9 (4) 3 : 5

Sol. (2)

Molar heat capacity of A at constant volume = 
R5
2

Molar heat capacity of B at constant volume = 
R7
2

Dividing both , 
 
 

v A

v B

C
C

 5
7

20. An electric dipole of moment  –29P (–i–3j 2k) 10  
    C. m is at the origin (0, 0, 0). The electric

field due to the dipole r i 3j 5k   
    (note that r.p 0


) is parellel to :

(1) (–i–3 j 2k)  (2) ( i 3 j 2k)   

(3) ( i –3 j 2k)   (4) (–i 3 j 2k)  

, d fo| qr  f} /kqzo ft l dk vk?kw.kZ (moment)  –29P (–i–3j 2k) 10  
    C. m gS] ewyfcUnq (0,0,0) i j  j [ kk gqvk gSA

bl ds } kj k r i 3j 5k   
    cuus okys fo| qr  {ks=k dh fn' kk fuEu esa l s fdl ds l ekUr j  gksxh & (/; ku ns fd r.p 0


)

(1) (–i–3 j 2k)  (2) ( i 3 j 2k)   

(3) ( i –3 j 2k)   (4) (–i 3 j 2k)  



Sol. (2)
Since r.p  0



E
  must be antiparallel to P



So, E
  =  p



where   is a arbitrary positive constant

Now, ˆˆ ˆA ai bj ck  


A ||E
 

a b c k  
  3 2

21. Both the diodes used in the circuit shown are assumed to be ideal and have negligible resistance
when these are forward biased. Built in potential in each diode is 0.7 V. For the input voltages
shown in the figure, the voltage (in volts) at point A is ___________

A

V  = 12.7 Vin 4 V

fn[ kk; s x; s i fj i Fk esa i z; ksx fd; s x; s nksuks Mk; ksMks dks vkn' kZ ekus r Fkk vxzfnf' kd (Qkj oMZ) ck; l  esa budk i zfr j ks/k ux.;  ekusaA
i zR; sd Mk; ksM dk var j fufeZr  foHkokUr j  (built-in-potential), 0.7 V gSA fp=k esa fn[ kk; h x; h fuos' k (input) oksYVr k ds
fy; s fcUnq A i j  oksYVr k dk eku (oksYV esas) gksxk ___________

A

V  = 12.7 Vin 4 V

Sol. (12)

EA C

DB

12.7 V 4 V



Let VB = 0
Right diode is reversed biased and left diode is forward biased
 VE

 = 12.7 – 0.7
= 12 Volt

22. In a fluorescent lamp choke (a small transformer) 100 V of reverse voltage is produced when the
choke current changes uniform from 0.25 A to 0 in a duration of 0.025 ms. The self - inductance
of the choke (in mH) is estimated to be ___________.
, d i zfr nhIr  cRr h esa yxh pksd (, d NksVk VªkUl QkeZj ) esa cgus okyh fo| qr  /kkj k t c dkyko/kh 0.025 ms esa 0.25 A l s
, dl eku : i  l s ?kVdj  ' kwU;  gks t kr h gS] r ks bl esa 100 V dh foykse oksYVr k i Snk gksr h gSA pksd dk Loi zsj dRo (self-
inductance) dk eku mH esa fdr uk gS ___________.

Sol. (10)

100 = 
 L .
.

 30 25
10

0 025
 L = 100 × 10–4 H

= 10 mH
23. A body of mass m = 10 kg is attached to one end of a wire of length 0.3 m. The maximum angular

speed ( in rad s–1) with which it can be rotated about its other end in space station is (Breaking
stress of wire = 4.8 × 107 Nm –2 and area of cross section of the wire = 10–2 cm2) is :
nzO; eku 10 kg dh , d oLr q 0.3m  yEcs , d r kj  ds , d Nksj  l s t qM+h gqbZ gSA vkar fj {k esa r kj  dks bl ds nwl j s fl j s ds pkj ksa
vksj  fdr uh vf/kdr e dks.kh;  xfr  (rad s–1 esa) l s ?kqek; k t k l dr k gS \  (r kj  = 4.8 × 107 Nm –2 LVªsl  i j  VwV t kr k gS
vkSj  bl dh vuqi zLFk dkV dk {ks=kQy = 10–2 cm2 gS)_________A

Sol. (4)

T
A

   .......(1)

T = m2 ........(2)
Solving
 = 4 rad/s

24. One end of a straight uniform 1 m long bar is pivoted on horizontal table. It is released from rest
when it makes an angle 30° from the horizontal (see figure). Its angular speed when it hits the

table is given as –1n s , where n is an integer. The value of n is ___________.

30°

, d , dl eku 1m yEch NM+ dk , d fl j k , d {kSfr t  est  i j  dhyfdr  (pivoted) gSA NM+ dks {kSfr t  fn' kk l s 30° dks.k

cukr s gq,  fLFkj  voLFkk l s NksM+k t kr k gS (fp=k ns[ ksa)A ; fn est  l s Vdj kr s l e;  NM+ dk dks.kh;  osx –1n s  (; gk¡ i j  n , d

i w.kkZad gS) gks] r ks n dk eku gS ___________A

30°



Sol. (15)

mg
l mlsin   

2
2130

2 2 3
Solving
2 = 15
 = 15

25. The distance x covered by a particle in one dimensional motion varies with time t as x2 = at2 +
2bt + c. If the acceleration of the particle depends on x as x–n, where n is an integer, the value of
n is ____________
, d fn' kk esa pyr s gq,  , d d.k } kj k t l e;  esa r ;  dh x; h nwj h x l w=k x2 = at2 + 2bt + c ds vuql kj  nh t kr h gSA ; fn
d.k ds Roj .k dh x i j  fuHkZj r k x–n (n , d i w.kkZd gS) } kj k nh t kr h gks] r ks n dk eku gS ____________A

Sol. (3)

x2 = at2 + 2bt + c
2xv = 2ar + 2b
xv = at + b
v2 + ax = a

ax = a –
at b

x
 

 
 

2

a =    a at bt c at b

X

   
22

3

2

a = ac b
x
 2

3

a x 3




