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1. A block of mass m attached to a massless spring is performing oscillatory motion of amplitude ‘A’ on
a frictionless horizontal plane. If half of the mass of the block breaks off when it is passing through
its equilibrium point, the amplitude of oscillation for the remaining system become fA. The value of
f is :
nzO; eku m dk , d xqVdk , d nzO; eku j fgr  dekuh l s t qM+k gqvk gS vkSj  , d ?k"kZ.kghu {kSfr t  l er y i j  vk; ke  ‘A’ ds l j y nksyu

dj  j gk gSA ; fn l ar qyu fcUnq l s fudyr s l e;  xqVdk VwV t k; s vkSj  bl dk nzO; eku vk/kk j g t k;  r ks cps gq,  u; s fudk;  ds nksyu

dk vk; ke ƒA gks t kr k gSA  ƒ dk eku gS %
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2. The mass density of a planet of radius R varies with the distance r from its centre as (r) = 0
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. Then the gravitational field is maximum at :

f=kT; k R ds , d xzg esa bl dk nzO; eku ?kuRo (r) = 0 
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 gS t gk¡ r bl ds dsUnz l s nwj h gSA bl  xzg dk xq: Rokd"kZ.k {ks=k

r ds fdl  eku i j  vf/kdr e gksxk \
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3. Two sources of light emit X-rays of wavelength 1 nm and visible light of wavelength 500 nm, respec-
tively. Both the sources emit light of the same power 200 W. The ratio of the number density of
photons of X-rays to the number density of photons of the visible light of the given wavelengths is :
çdk' k ds nks òksr  Øe' k% 1 nm r j axnS/; Z dh X–fdj .ksa vkSj  500 nm r j axnS/; Z dk n'̀ ;  çdk' k mRl ft Zr  dj r s gSaA nksuksa òksr ksa l s

mRl ft Zr  çdk' k dh ' kfDr  200 W gSA r c bu òksr ksa l s fudyus okyh X-fdj .kksa esa QksVksu dk l a[ ; k ?kuRo vkSj  n'̀ ;  çdk' k esa QksVksu

ds l a[ ; k ?kuRo dk vuqi kr  gksxk%
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Sol. 1
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4. If a semiconductor photodiode can detect a photon with a maximum wavelength of 400 nm, then
its band gap energy is :
Planck’s constant h = 6.63 × 10–34 J.s. Speed of light c = 3 × 108 m/s
, d v/kZpkyd l s cuk , d QksVksMk; ksM vf/kdr e 400 nm r j axnS/; Z ds QksVksu dh i gpku dj  l dr k gSA r c bl  v/kZpkyd dh

cS.MxSi  dh Åt kZ gS %,
Iykad fLFkj akd h = 6.63 × 10–34 J.s.
i zdk' k dh xfr  c = 3 × 108 m/s
(1) 1.5 eV (2) 2.0 eV (3) 3.1 eV (4) 1.1 eV

Sol. 3
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E = 3.1 eV

5. Amount of solar energy received on the earth’s surface per unit area per unit time is defined a solar
constant. Dimension of solar constant is :
i F̀oh dh l r g i j  çfr  bdkbZ {ks=kQy i j  çfr  bdkbZ l e;  esa feyus okyh l kSj  Åt kZ dks l kSj  fLFkj kad dgk t kr k gSA l kSj  fLFkj akd
dh foek, ¡ gksaxh %
(1) ML0T–3 (2) MLT–2 (3) M2L0T–1 (4) ML2T–2

Sol. 1
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6. A particle is moving unidirectionally on a horizontal plane under the action of a constant power
supplying energy source. The displacement (s) - time (t) graph that describes the motion of the
particle is (graphs are drawn schematically and are not to scale) :
, d fLFkj  ' kfDr  okys òksr  l s Åt kZ çkIr  dj  , d d.k , d {kSfr t  l er y i j  , d gh fn' kk esa pyk; eku gSA bl  d.k ds fy ; s fuEu

esa l s dkSu l k foLFkki u (s) - l e;  (t) xzkQ mi ; qDr  gS ¼ xzkQ l adsr kRed gS½ %

(1) (2) 

(3) (4) 

Sol. 2
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7. Which of the following will NOT be observed when a multimeter (operating in resistance measuring

mode) probes connected across a component, are just reversed ?
(1) Multimeter shows NO deflection in both cases i.e. before and after reversing the probes if the

chosen component is metal wire.
(2) Multimeter shows a deflection, accompanied by a splash of light out of connected component in

one direction and NO deflection on reversing the probes if the chosen component is LED.
(3) Multimeter shows an equal deflection in both cases i.e. before and after reversing the probes if

the chosen component is resistor.
(4) Multimeter shows NO deflection in both cases i.e. before and after reversing the probes if the

chosen component is capacitor.



fuEufyf[ kr  esa l s dkSul k fn[ kk; h ugha nsxk] t c , d vo; o i j  t ksM+s x; s , d eYVhehVj  ¼çfr j ks/k eki u eksM esa çpkfyr ½ ds çksc

dks , d nwl j s dh t xg yxk fn; k t kr k gS \

(1) ; fn pquk x; k vo; o /kkr q dk r kj  gS] r c çksc dks i gys vkSj  ckn esa , d nwl j s dh t xg yxkus i j  eYVhehVj  nksuksa voLFkk esa

, d l eku fo{ksi .k ugha n' kkZr k gSA

(2) ; fn pquk x; k vo; o LED gS] , d fn' kk esa eYVhehVj  yxkus i j  ; g , d fo{ksi .k fn[ kkr k gS vkSj  l kFk esa yxk; s x; s vo; o

esa , d ped ds l kFk çdk' k fudyr k gS vkSj  çksc dks , d nwl j s dh t xg yxkus i j  dksbZ fo+{ksi .k ugha n' kkZr k gSA

(3) ; fn pquk x; k vo; o çfr j ks/k gS] r c çksc dks i gys vkSj  ckn eas , d nwl j s dh t xg yxkus i j  eYVhehVj  nksuksa voLFkk esa , d

l eku fo{ksi .k n' kkZr k gSA

(4) ; fn pquk x; k vo; o l a/kkfj =k gS] r c çksc dks i gys vkSj  ckn esa , d nwl j s dh t xg yxkus i j  eYVhehVj  nksuksa voLFkk esa dksbZ

Hkh fo{ksi .k ugha n' kkZr k gSA
Sol. 4

By Theory

8. A uniform rod of length ‘l’ is pivoted at one of its ends on a vertical shaft of negligible radius.
When the shaft rotates at angular speed  the rod makes an angle  with it (see figure). To find 

equate the rate of change of angular momentum (direction going into the paper) 
2ml

12
2 sin cos

about the centre of mass (CM) to the torque provided by the horizontal and vertical forces FH and
FV about the CM. The value of  is then such that :
yEckbZ ‘l’ dh , d , dl eku NM+ ux.;  f=kT; k ds , d Å/okZ/kj  M.Ms i j  dhyfdr  (pivoted) gSA t c ; g M.Mk dks.kh;  xfr  

l s ?kwer k gS r ks NM+ bl l s  dks.k cukr h gS ¼ fp=k ns[ ksa ½A  dk eku Kkr  dj us ds fy ; s ge NM+ ds nzO; eku dsUnz

(CM) ds l ki s{k bl ds dks.kh;  l aosx esa gksus okyh i fj or Zu ¼ ft l dk eku 
2ml

12
2 sin cosgS vkSj  ft l dh fn' kk bl  r y ds vUnj

dh vksj  gS ½ dks bl  i j  yxus okys {kSfr t  FH o Å/okZ/kj  FV cyksa ds CM ds l ki s{k vk?kw.kZ ds cj kcj  ysr s gSaA r c  dk eku , sl k

gksxk fd %
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Sol. 2
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9. Two resistors 400 and 800 are connected in series across a 6 V battery. The potential differ-
ence measured by a voltmeter of 10 k across 400  resistor is close to :
nks çfr j ks/kdksa dk eku 400 vkSj  800 gS r Fkk budks Js.khc)  l aca/ku esa 6 V dh cSVj h l s t ksM+k x; k gSA , sl h fLFkfr  esa 10 k
çfr j ks/k ds , d oksYVeki h } kj k 400  çfr j ks/k i j  uki s x; s foHkokUr j  dk eku fuEu esa l s fdl ds fudVr e gksxk \
(1) 2.05 V (2) 2 V (3) 1.95 V (4) 1.8 V



Sol. 3
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6 6i 0.00506
800 384.61 1184.61

  


vV 6 800 0.00506 6 4.05 1.95     

10. A block of mass 1.9 kg is at rest at the edge of a table, of height 1 m. A bullet of mass 0.1 kg
collides with the block and sticks to it. If the velocity of the bullet is 20 m/s in the horizontal
direction just before the collision then the kinetic energy just before the combined system strikes
the floor, is [Take g = 10 m/s2 . Assume there is no rotational motion and loss of energy after the
collision is negligible.]
nzO; eku 1.9 kg dk , d xqVdk , d 1 m Å¡ph est  ds fdukj s i j  j [ kk gqvk gSA nzO; eku 0.1 kg dh , d xksyh bl  xqVds l s Vdj kr h

gS bl l s fpi d t kr h gSA ; fn Vdj kus l s Bhd i gys xksyh d osx {kSfr t  fn' kk esa 20 m/s gS r ks /kj kr y i j  Vdj kus l s Bhd i gys
xksyh vkSj  xqVds ds l a; qDr  fudk;  dh xfr t  Åt kZ gksxh % [g = 10 m/s2 ysaA ; g ekus fd dksbZ ?kw.kZu xfr  ugha gS vkSj  VDdj  ds

ckn Åt kZ dh dksbZ {kfr  ugha gksr h gS]

(1) 23 J (2) 21 J (3) 20 J (4) 19 J
Sol. 2

mm

20m/sec

m=0.1kg

1m



Applying law of conservation of linear momentum
0.1×20 = (1.9+0.1)V
2 = 2 V
V = 1 m/sec

2 21 1KE mv 2 (1) 1J
2 2

   

TE = KE + mgh = 1+2×10×1 = 21J

11. A metallic sphere cools from 50°C to 40°C in 300 s. If atmospheric temperature around is 20°C,
then the sphere’s temperature after the next 5 minutes will be close to :
, d /kkr q dk cuk gqvk xksyk 300 s esa 50°C l s 40°C r d BaMk gks t kr k gSA ; fn bl ds vkl &i kl  ds okr koj .k dk r ki eku 20°C
gks vxys 5 feuVksa ds ckn bl  xksys dk r ki eku fuEu esa l s fdl ds fudVr e gksxk \
(1) 35°C (2) 31°C (3) 33°C (4) 28°C

Sol. 3
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12. To raise the temperature of a certain mass of gas by 50°C at a constant pressure, 160 calories of
heat is required. When the same mass of gas is cooled by 100°C at constant volume, 240 calories
of heat is released. How many degrees of freedom does each molecule of this gas have (assume
gas to be ideal) ?
fdl h fn; s gq,  nzO; eku dh , d xSl  dk r ki eku fLFkj  ncko i j  50°C l s c<+kus ds fy; s 160 dSyksj h Å"ek dh vko' ; dr k i M+r h
gSA ; fn bl  xSl  ds bl h nzO; eku dks 100°C l s B.Mk dj k t k;  r ks fLFkj  vk; r u i j  bl  xSl  l s 240 dSyksj h Å"ek fu"dkfl r
gksr h gSA xSl  ds çR; sd v.kq dh Lokr a=;  dksfV (degrees of freedom) dk eku gS % ¼ ; g ekusa fd xSl  vkn' kZ gS ½
(1) 6 (2) 7 (3) 5 (4) 3

Sol. 1
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13. The radius R of a nucleus of mass number A can be estimated by the formula R = (1.3 × 10–15)A1/3 m.
It follows that the mass density of a nucleus is of the order of :
(Mprot.  Mneut  1.67 × 10–27 kg)
nzO; eku l a[ ; k A ds , d ukfHkd dh f=kT; k R dk vuqeku R = (1.3 × 10–15)A1/3 m l w=k l s yxk; k t k l dr k gSA r c , d ukfHkd ds
nzO; eku ?kuRo dh i fj ek.k dksfV (order of magnitude) gksxh % ¼ çksVksu dk nzO; eku   U; wVªkWu dk nzO; eku  1.67 × 10–27 kg ½
(1) 1017 kg m–3 (2) 1010 kg m–3 (3) 1024 kg m–3 (4) 103 kg m–3

Sol. 1
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14. A perfectly diamagnetic sphere has a small spherical cavity at its centre, which is filled with a

paramagnetic substance. The whole system is placed in a uniform magnetic field B

. Then the field

inside the paramagnetic substance is :

(1) much large than B


 and parallel to B


(2) zero

(3) B


(4) much large than B


but opposite to B




, d çfr pqEcdh;  (diamagnetic) i nkFkZ l s cus , d xksys ds dsUnz i j  , d NksVh xksykdkj  xqgk cuk; h x; h gS ft l esa , d vuqpqEcdh;

(paramagnetic) i nkFkZ Hkj  fn; k x; k gSA bl  i wj s fudk;  dks , d , dl eku pqEcdh;  {ks=k B

 esa j [ kk t k;  r ks vuqpqEcdh;  i nkFkZ

esa pqEcdh;  {ks=k gksxk %

(1) B


 l s cgqr  vf/kd vkSj  B

 ds l ekukUr j (2) ' kwU;

(3) B


(4) B


l s cgqr  vf/kd vkSj  B

 ds çfr  l ekukUr j

Sol. 2

diamagnetic

paramagnetic field

B = 0

15. Concentric metallic hollow spheres of radii R and 4R hold charges Q1 and Q2 respectively. Given that
surface charge densities of the concentric spheres are equal, the potential difference V(R) – V(4R) is :
/kkr qvksa ds cus gq,  nks xksykdkj  l edsUnzh;  [ kksyksa dh f=kT; k R vkSj  4R gS r Fkk bu i j  Øe' k% Q1 vkSj  Q2 vkos' k gSaA ; fn nksuksa [ kksyksa
i j  l r gh;  vkos' k ?kuRo (surface charge density) l eku gks r ks foHkokUr j  V(R) – V(4R) dk eku gS %

(1) 2

0

3Q
4 R (2) 1

0

3Q
4 R (3) 1

0

3Q
16 R (4) 

2

0

Q
4 R

Sol. 3
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16. The electric field of a plane electromagnetic wave propagating along the x direction in vacuum is

E

 = E0 ĵ cos(t – kx). The magnetic field B


, at the moment t = 0 is :

, d l er y fo| qr  pqEcdh;  r j ax] t ks fd fuokZr  es x fn' kk esa py j gh gS] dk fo| qr  {ks=k E

 = E0 ĵ cos(t – kx) gSA l e;

t = 0 i j  bl dk pqEcdh;  {ks=k gksxk %

(1)B

 = 0

0 0

E
 

cos(kx) ĵ (2) B

 = 0

0 0

E
 

cos(kx) k̂

(3) B

 = E0 0 0  cos (kx) ĵ (4) B


 = E0 0 0  cos (kx) k̂

Sol. 4
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17. A uniform magnetic field B exists in a direction perpendicular to the plane of a square loop made of
a metal wire. The wire has a diameter of 4 mm and a total length of 30 cm. The magnetic field
changes with time at a steady rate dB/dt = 0.032 Ts–1. The induced current in the loop is close to
(Resistivity of the metal wire is 1.23 × 10–8 m)
/kkr q ds r kj  l s cus , d oxkZdkj  ywi  ds l er y ds yEcor ~ , d pqEcdh;  {ks=k B yxk gqvk gSA r kj  dk O; kl  4 mm gS vkSj  bl dh
dqy yEckbZ 30 cm gSA ; fn pqEcdh;  {ks=k , dl eku nj  (dB/dt = 0.032 Ts–1) l s i fj ofr Zr  gks j gk gks r ks ywi  esaa mRçsfj r  fo| qr
/kkj k dk eku fuEu esa l s fdl ds fudVr e gksxk %

(r kj  dh çfr j ks/kdr k = 1.23 × 10–8 m)
(1) 0.53 A (2) 0.61 A (3) 0.34 A (4) 0.43 A

Sol. 2
 = BA

d AdBE
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3i 612.68 10 0.61   A

18. Hydrogen ion and singly ionized helium atom are accelerated, from rest, through the same potential
difference. The ratio of final speeds of hydrogen and helium ions is close to :
gkbMªkst u vk; u vkSj  ghfy; e ds , dy vk; fur  i j ek.kq dks fLFkj  voLFkk l s l eku foHkokUr j  yxkdj  Rofj r  dj k t kr k gSA , sl h voLFkk
esa gkbMªkst u vk; uksa dh vfUr e xfr  vkSj  ghfy; e vk; uksa dh vfUr e xfr ; ksa dk vuqi kr  fuEu esaa l s fdl ds fudVr e gksxk \
(1) 2 : 1 (2) 1 : 2 (3) 5 : 7 (4) 10 : 7

Sol. 1
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19. Two light waves having the same wavelength  in vacuum are in phase initially. Then the first wave
travels a path L1 through a medium of refractive index n1 while the second wave travels  a path of length
L2 through a medium of refractive index n2. After this the phase difference between the two waves is :
nks çdk' k dh r j axksa] ft udk r j axnS/; Z , d gh gS] dks vkj aHk esa fuokZr  esa dyk, ¡ (phase) , d l eku gSA ; fn , d r j ax dks n1

vi or Zukad ds , d ek/; e l s L1 yEcs , d i Fk l s pys vkSj  nwl j h r j ax n2 vi or Zukad ds , d ek/; e l s L2 yEcs , d i Fk l s pys r ks
bl ds ckn r j axksa ds chp esaa dykUr j  (phase difference) gksxk %

(1) 2


 (n1L1 – n2L2) (2) 
2


1 2

1 2

L L
n n
 

 
 

(3) 2


2 1

1 2

L L
n n
 

 
 

(4) 
2


(n2L1 – n1L2)
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20. A calorimeter of water equivalent 20 g contains 180 g of water at 25°C. ‘m’ grams of steam at
100°C is mixed in it till the temperature of the mixure is 31°C. The value of ‘m’ is close to (Latent
heat of water = 540 cal g–1 , specific heat of water = 1 cal g–1 °C–1)
, d dSyksj heki h ¼t y r qY; kad 20 g ½ esa 25ºC i j  180 g i kuh Hkj k gqvk gSA bl esa 100°C r ki eku dh ‘m’ xzke ok"i  fefJr  dh
t kr h gS t c r d r ki eku 31°C u gks t k; sA m dk fudVr e eku gS ¼ok"i  dh xqIr  Å"ek = 540 cal g–1] i kuh dh fof' k"V
Å"ek = 1 cal g–1 °C–1)
(1) 2 (2) 2.6 (3) 4 (4) 3.2

Sol. 1

C Cm s 20g

m

180g

100°C

25°C

Temp of mixture  31°C
Heat lost by steam = heat gained by water
180×1×(31-25)+20×(31-25)= m×540+m×1×(100-31)
180×6+20×6 = 540m + 100 m - 31m
1080+120 = 640 m - 31m
1200 = 609m

1200m 1.97
609

 

m   2



21. If minimum possible work is done by a refrigerator in converting 100 grams of water at 0°C to ice,
how much heat (in calories) is released to the surroundings at temperature 27°C (Latent heat of
ice = 80 Cal/gram) to the nearest integer ?
; fn , d j sfÝt j sVj  0ºC r ki eku ds 100 xzke i kuh dks U; wur e dk; Z dj r s gq,  cQZ esaa cnyr k gS r ks bl ds } kj k okr koj .k ¼r ki eku
27°C ½ esa NksM+h x; h Å"ek dk eku dSyksj h esa fdr uk gksxk ¼ cQZ dh xqIr  Å"ek = 80 Cal/gram) ? mÙkj  fudVr e i w.kkZad esa
fy[ ksa _______A

Sol. 8791
1Q mL 8000cal 

Q1 = W + Q1

C.O.P. = 
12

1

12

11

TT
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273300
273

W
Q1




27
273

W
Q1 

1Q
273
27W 

mL
273
27W 

10080
273
27W 

1008010080
273
27Q2 

     = 8791.2 cal

22. An massless equilateral triangle EFG of side ‘a’ (As shown in figure) has three particles of mass m
situated at its vertices. The moment of inertia of the system about the each line EX perpendicular

to EG in the plane of EFG is 
N
20

ma2 where N is an integer. The value of N is _____.

, d nzO; eku j fgr  l eckgq f=kHkqt  EFG dh , d Hkqt k dh yEckbZ ‘a’ gS (fp=k ns[ ksa)A bl ds r hu ' kh"kZ fcUnqvksa i j  nzO; eku m ds , d&,d

d.k j [ ks gq,  gSaA ; fn EX j s[ kk ¼ t ks fd EFG ds r y esa gS vkSj  EG ds yEcor ~ gS½ ds l ki s{k EFG t M+Ro vk?kw.kZ 
N
20

ma2 gks vkSj

N , d i w.kkZad gks] r ks N dk eku ________ gSA



Sol. 25

m a

aa

m

m

Using parallel axis theorem
I = moment of inertia of triangle along the median + m(r2)

r = 
2
a

2
2 2ma 5I ma ma

4 4
  

2 25 Nma ma
4 20
 

N = 25

23. A galvanometer coil has 500 turns and each turn has an average area of 3 × 10–4 m2. If a torque of
1.5 Nm is required to keep this coil parallel to a magnetic field when a current of 0.5 A is flowing
through it, the strength of the field (in T) is ______.
, d xSYosukseki h dh dqaMyh esa 500 ?kwweko (turns) gS vkSj  gj  ?kqeko dk vkSl r  {ks=kQy 3 × 10–4 m2 gSA ; fn bl  dqaMyh esa

0.5 A fo| qr  /kkj k cg j gh gks r ks bl s , d pqEcdh;  {ks=k esa ml  {ks=k ds l ekukUr j  j [ kus ds fy ; s 1.5 Nm cy vk?kw.kZ dh vko' ; dr k

i M+r h gSA r c Vsl yk esa pqEcdh;  {ks=k dk eku gS ___________.
Sol. 20

 = BINA Sin
1.5 = B×0.5×500×3×10-4

10000B 20Tesla
500

 

24. A block starts moving up an inclined plane of inclination 30° with an initial velocity of 0. It comes

back to its initial position with velocity 0

2
 . The value of the coefficient of kinetic friction between

the block and the inclined plane is close to 
I

1000
. The nearest integer to I is____.

30° dks.k okys , d vkur  l er y i j  , d xqVdk vkj afEHkd xfr  0 l s Åi j  dh vksj  pyr k gS vkSj  oki l  vi us çkj afHkd LFkku i j

ykSVus i j  bl dh xfr  0

2
  gks t kr h gSA ; fn xqVds vkSj  l er y ds chp xfr t  ?k"kZ.k dk xq.kkad 

I
1000

 gks r ks I ds fudVr e i w.kkZad

gksxk %



Sol. 346

V 0

m
30°

V=0

V
2

0

a gsin30 gcos30   (constant acceleration)
therefore, by applying kinematic formula

2
0V 2ad

2
0V

d
2a



from work energy theorem

f f iW k k 
2 2

20 0
0

V V1 12 mgcos30 m mV
2a 2 4 2

   

2 gcos30 3
a 4

 
 

8 gcos30 3gsin30 3 gcos30   

5 gcos30 3gsin30 

3tan30 3
5 5

  

3 I
5 1000



I = 346

25. When an object is kept at a distance of 30 cm from a concave mirror, the image is formed at a
distance of 10 cm from the mirror. If the object is moved with a speed of 9 cms–1, the speed
(in cms–1) with which image moves at that instant is ____.
t c , d vor y ni Z.k l s 30 cm nwj h i j  , d oLr q j [ kh t kr h gS r ks bl dk çfr fcEc ni Z.k l s 10 cm nwj h i j  cur k gSA ; fn bl
oLr q dks 9 cms–1 dh xfr  l s pyk; k t k;  r ks ml  {k.k çfr fcEc dh xfr  ¼ cms–1 esa ½ fdr uh gksxh __________A

Sol. 1

2

I 02

vV v
u

 

I
10 10V 9
30 30


  


30cm 10cm-

9cm/sec

IV 1cm / sec




