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Q.1 The mass density of a spherical galaxy K varies as 
K
r

 over a large distance 'r' from its centre. In

that region, a small star is in a circular orbit of radius R. Then the period of revolution, T depends on
R as:

, d xksykdkj  xSysDl h esa bl ds dsUnz l s cgqr  nwj h ‘r’ i j  bl dk nzO; eku ?kuRo 
K
r

 Qyu } kj k fn; k t kr k gSA bl  {ks=k esa , d NksVk

r kj k R f=kT; k dks , d òÙkkdkj  d{kk esa ?kwe j gk gSA r c bl dk vkor Zdky T bl dh f=kT; k R i j  bl  i zdkj  fuHkZj  dj sxk :

(1) 2T R (2) 2 3T R (3) 2
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R
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Q.2 An amplitude modulated wave is represented by the expression vm = 5(1 + 0.6 cos 6280t)
sin (211 x 104 t) volts. The minimum and maximum amplitudes of the amplitude modulated wave are,
respectively :
, d vk; ke ekWM; wysVsM (amplitude modulated) r j ax dks fuEu i zdkj  l s fy [ kk t kr k gSS % vm = 5(1 + 0.6 cos 6280t)
sin (211 x 104 t) volts, bl  r j ax ds U; wur e vkSj  vf/kdr e vk; keksa dk eku Øe' k% gksxk% 

(1) 
3
2

V, 5V (2) 5V, 8V (3) 3V, 5V (4) 
5
2

V, 8V

Sol. (4)

m

c

A
0.6

A


Vm =  (5+3 cos 6280t) sin (211×104 t)
maximum Amp. = 5+3 = 8 V
minimum Amp. = 5–3 = 2 V

from the given option nearest value of minimum Amplitude = 
5 V
2

Q.3 A spherical mirror is obtained as shown in the figure from a hollow glass sphere. If an object is
positioned in front of the mirror, what will be the nature and magnification of the image of the
object ? (Figure drawn as schematic and not to scale)
t Sl k dh fp=k esa fn[ kk; k x; k gS] , d [ kks[ kys dk¡p ds xksys l s dkVdj  , d xksyh;  ni Z.k cuk; k t kr k gSA ; fn , d oLr q dks fp=kkuql kj
ni Z.k ds vkxs j [ kk t k;  r ks bl ds i zfr fcEc dk Lo: i  o vko/kZu fuEu es l s dkSu l k gksxk \  (fp=k l kdsfr d gSA)

(1) Erect, virtual and unmagnified (2) Inverted, real and magnified
(3) Erect, virtual and magnified (4) Inverted, real and unmagnified
(1) l h/kk] vkHkkl h , oa vukof/kZr (2) mYVk] okLr fod , oa cM+k
(3) l h/kk] vkHkkl h , oa cM+k (4) mYVk] okLr fod , oa vukof/kZr

Sol. (4)

Object

12 8 41620
(cm)

C

2R

 beyond C i.e. –  < u < C
 real, inverted and unmagnified



Q.4 A cylindrical vessel containing a liquid is rotated about its axis so that the liquid rises at its sides as
shown in the figure. The radius of vessel is 5 cm an and the angular speed of rotation is  rad s–1.
The difference in the height, h (in cm) of liquid at the centre of vessel and at the side will be :
, d csyukdkj  cr Zu] ft l esa , d nzo Hkj k gqvk gS] dks bl ds v{k ds l ki s{k ?kqekus i j  nzo bl ds fdukj ksa i j  Åi j  dh vksj  p< t kr k
gS (fp=k ns[ ksa½A cr Zu dh f=kT; k 5 cm gS vkSj  bl dk dks.kh;  osx  rad s–1 gSA cr Zu ds dsUnz i j  nzo dh Å¡pkbZ vkSj  bl ds fdukj s
i j  nzo dh Å¡pkbZ esa vUr j ] h (cm esa) gksxk %

(1) 
25

2g


(2) 
22

25g


(3) 
225

2g


(4) 
22

5g


Sol. (3)

h

10cm

y

2 2xy
2g




at x = 5cm, y=h
2 2 2(5) 25h
2g 2g

 
 



Q.5 If speed V, area A and force F are chosen as fundamental units, then the dimension of Young's
modulus will be
; fn xfr  V,  {ks=kQy A vkSj  cy F dks ewy ; wfuV dh r j g fy ; k t k;  r ks ; ax ds xq.kkad dh foek, ¡ gksxh:
(1) FA2V–3 (2) FA2V–2 (3) FA–1V0 (4) FA2V–1

Sol. (3)
Y = k [F]x [A]y [V]z

[ML1T–2] = [MLT–2]x [L2]y  [LT–1]z

[ML1T–2] = [Mx Lx + 2y + z T–2x – z]
x = 1, –2x–z = –2, x + 2y + z = –1
 z = 0  y = –1

Q.6 A bead of mass m stays at point P (a, b) on a wire bent in the shape of a parabola
y = 4Cx2 and rotating with angular speed  (see figure). The value of  is (neglect friction):
dks.kh;  osx  l s ?kwer s gq,  , d r kj ] ft l dh vkdf̀r  y = 4Cx2 i j koy;  (parabola) t Sl h gS (fp=k ns[ ks), i j  m nzO; eku dh , d
ef.kdk fcUnq P(a, b) i j  fLFkj  gSA dk eku gSA (?k"kZ.k dks ux.;  ekusa) :

(1) 
2g
C

(2) 2 gC (3) 
2gC
ab

(4) 2 2gC

Sol. (4)
y = 4 cx2

dy 8cx
dx



N cos  = mg
N sin  = m2a

2m atan
mg


 

y

0

P(a,b)

x

mg

N

tan=
dy
dx =8cx

2a8cx
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(x = a), 
2a8 c a
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8cg  

2 2gc  



Q.7 Magnetic materials used for making permanent magnets (P) and magnets in a transformer (T) have
different properties of the following, which property best matches for the type of magnet required ?
(1) P : Small retentivity, large coercivity (2) P : Large retentivity, large coercivity
(3) T : Large retentivity, large coercivity (4) T : Large retentivity, small coercivity
LFkk; h pqcad (P) vkSj  VªkUl QkeZj  esa i z; ksx vkus okys pqcad (T) ds fy; s vyx&vyx pqacdh;  i nkFkksZ dk i z; ksx fd; k t kr k gSA

fuEufyf[ kr  esa l s bu i nkFkksZ dk dkSu&l k xq.k muds i z; ksx l s l cl s vPNk esy fn[ kkr k gS \

(1) P : de /kkj .k' khyr k] vf/kd fuxzkfgr k (2) P : vf/kd /kkj .k' khyr k] vf/kd fuxzkfgr k

(3) T : vf/kd /kkj .k' khyr k] vf/kd fuxzkfgr k (4) T : vf/kd /kkj .k' khyr k] de fuxzkfgr k
Sol. (2)

Permanent magnet must retain for long use and should not be easily demagnetised.

Q. 8 Interference fringes are observed on a screen by illuminating two thin slits 1 mm apart with a light
source ( = 632.8 nm). The distance between the screen and the slits is 100 cm. If a bright fringe
is observed on screen at a distance of 1.27 mm from the central bright fringe, then the path
difference between the waves, which are reaching this point from the slits is close to :
nks f>fj ; k¡ ds chp dh nwj h 1 mm gS vkSj  bu i j  ( = 632.8 nm) r aj xnS/; Z dk i zdk' k Mkydj  , d i nsZ i j  bl dh O; fDr dj .k

fÝUt sa ns[ kh t kr h gSA f>fj ; ksa vkSj  i nsZ ds chp dh nwj h 100 cm gSA ; fn i nsZ i j  dsUnzh;  nhIr  fÝUt  l s 1.27mm nwj h i j  , d nhIr

fÝUt  fn[ kk; h nsr h gS] r ks bl  fÝUt  i j  f>fj ; ksa l s i gq¡pus okyh r aj xks dk i Fkkar j  fuEu esa l s fdl ds fudV gS \
(1) 2.05 m (2) 2.87 nm (3) 2 nm (4) 1.27 m

Sol. (4)
given, d = 1mm
 = 632.8 nm
D = 100cm
y = 1.27 mm

y

D
x dsin
( small)
x dtan

  
 

  


3 3

2

dy 1x10 1.27 10x
D 100 10

 



 
  



= 1.27 × 10–6 m
= 1.27 m

Q.9 A gas mixture consists of 3 moles of oxygen and 5 moles of argon at temperature T. Assuming the
gases to be ideal and the oxygen bond to be rigid, the total internal energy (in units of RT) of the
mixture is:
, d xSl  ds feJ.k esa 3 eksy vkWDl ht u vkSj  5 eksy vkWxZu nksuks T r ki eku i j  gSA ; g ekur s gq,  fd nksuksa xSl  vkn' kZ gS r Fkk vkWDl ht u

esa v.kq n<̀+ gSa] bl  feJ.k dh vkar fj d Åt kZ (RT dh bdkbZ esa) gksxh:
(1) 11 (2) 13 (3) 15 (4) 20



Sol. (3)

1 21 v 2 vU n C T n C T 

5 33 RT 5x RT
2 2

  

30 RT 15RT
2

 

Q. 10 A plane electromagnetic wave, has frequency of 2.0 × 1010 Hz and its energy density is 1.02 × 10–8 J/m3

in vacuum. The amplitude of the magnetic field of the wave is close

(
2

9 8 1
2

0

1 Nm9 10 andspeedof light 3 10 ms
4 C

   
 ):

, d l er y fo| qr &pqEcdh;  r aj x dh vkòfr  2.0 × 1010 Hz gS r Fkk bl dk fuokZr  esa Åt kZ ?kuRo  1.02 × 10–8 J/m3 gSA bl l s

l acaf/kr  pqEcdh;  {ks=k dk vk; ke fuEu esa l s fdl ds fudV gksxk

(
2

9 8 1
2

0

1 Nm9 10 3 10 ms
4 C

   


i zdk' k dh fuokZr  e saxfr ):

(1) 160 nT (2) 150 nT (3) 180 nT (4) 190 nT
Sol. (1)
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1525.62 10 

1825600 10 

9160 10 

= 160nT



Q. 11 Consider four conducting materials copper, tungsten, mercury and aluminium with resistivity C, T,
m and A respectively. Then :

pkj  l qpkyd i nkFkksZ r kack] VaxLVu] i kj k o , syqfefu; e ds l kFk i zfr j ks/kdr k Øe' k% C, T, m vkSj  A gSA r c%

(1)C > A > T (2)A > M > C (3)A > T > C (4)M > A > C

Sol. (4)
(Theoretical concept)

Q.12 A beam of protons with speed 4 x 105 ms–1 enters a uniform magnetic field of 0.3 T at an angle of
60° to the magnetic field. The pitch of the resulting helical path of protons is close to : (Mass of
the pr oton =1.67 × 10–27 kg, charge of the proton =1.69 × 10–19 C)
4 x 105 ms–1 xfr  l s pyus okys i zksVkWuksa dk , d i aqt  0.3 T eku ds , dl eku pqEcdh;  {ks=k esa i zos' k dj r k gSA i zos' k dj r s l e;
i qat  pqEcdh;  {ks=k dh fn' kk l s 60° dk dks.k cukr k gSA bl ds i fj .kke Lo: i  cuus okys i zksVkWu ds dqaMyh;  (helical) i Fk dh fi p
yxHkx gksxh% (i zksVkWu dk nzO; eku =1.67 × 10–27 kg, i zksVkWu dk vkos' k=1.69 × 10–19 C)
(1) 4 cm (2) 2 cm (3) 12 cm (4) 5 cm

Sol. (1)

pitch = Vcos 60º × 
V 2 mT
2 eB




5 1 2 m4 10
2 0.3 e

       
 

5 84 10 10
0.3

  
  

3

1

4 3.14 10
3 10





 



~ 4 × 10–2 m
 4cm

Q.13 Two identical strings X and Z made of same material have tension Tx and Tz in them. If their
fundamental frequencies are 450 Hz and 300 Hz, respectively, then the ratio Tx/Tz is :
nks l e: i  Mksfj ; k¡  (X vkSj  Z) , d gh /kkr q l s cuh gS vkSj  mu i j  r uko Tx vkSj  Tz gSA ; fn mudh ewy vkòfr  Øe' k% 450 Hz
vkSj  300 Hz, gks] r ks Tx/Tz dk eku gksxk :
(1) 2.25 (2) 1.25 (3) 0.44 (4) 1.5

Sol. (1)
1 Tƒ
2L




given, x z x z& L L     as identical

f T 
2 22

x x
2

z z

T ƒ 450 3 9
T 300 2 4ƒ

          
   

y

x

T
T

 = 2.25



Q.14 A uniform cylinder of mass M and radius R is to be pulled over a step of height a
(a < R) by applying a force F at its centre 'O' perpendicular to the plane through the axes of the
cylinder on the edge of the step (see figure). The minimum value of F required is
nzO; eku M r Fkk f=kT; k R ds , d osyu (cylinder) dks a (a < R) Å¡pkbZ dh , d l h<+h ds Åi j  [ khapuk gSA bl ds fy ; s bl ds
dsUnz 'O' i j  , d cy F, t ks fd csyu ds v{k vkSj  l h<+h ds fdukj s l s gksdj  t kus okys l er y ds yEcor ~ gS] yxk; k t kr k gSA (fp=k
ns[ ks) F dk U; wur e eku gS %

(1)
2

RMg 1
R a
    

(2)
2

2

aMg 1
R

 (3) 
aMg
R

(4) 
2

R aMg 1
R
   

 

Sol. (4)

a

O

F

mg cos mg

N
A

R
R–a

R —(R—a)2 2

 22R R a
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R
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2

R R a
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2
R a1

R
    

 



to pull up, F  mg

FR mgcos R 
for min F, Fmin = mg cos 

2

min
R aF mg 1

R
    

 

Q.15 In a reactor, 2 kg of 235
92U  fuel is fully used up in 30 days. The energy released per fission is 200

MeV. Given that the Avogadro number, N =  6.023 ×  1026 per kilo mole and 1 eV =1.6 × 10–19 J. The
power output of the reactor is close to

, d fj , DVj  esa] 235
92U   ds 2kg bZ/ku dks i w.kZ : i  l s 30 fnu esa i z; ksx fd; k t kr k gSA i zfr  fo[ k.Mu fudyus okyh Åt kZ 200

MeV gSA fn; k gS , oksxkMªks l a[ ; k N = 6.023 × 1026 i zfr  fdyks eksy vkSj  1 eV =1.6 × 10–19 J fj , DVj  l s fudyus okyh

' kfDr  yxHkx gksxhA

(1) 60 MW (2) 54 MW (3) 125 MW (4) 35 MW
Sol. (1)

2kg 2000n(moles)
235gm 235

 

no. of nucleus = NA × n

23 20006.022 10
235

  

= 51.25 × 1023

total energy released = 200 × 51.25 × 1023 MeV
= 102.5 × 1025 MeV
= 102.5 × 1025 × 106 × 1.6 × 10–16J
= 164 × 106 MJ

6164 10 MJpower
30 24 60 60S




  

= 0.063 ×103 MW
  60MW



Q.16 A charged particle (mass m and charge q) moves along X axis with velocity V0. When it passes

through the origin it enters a region having uniform electric field ˆE Ej 


 which extends upto x = d.
Equation of path of electron in the region x > d is :
, d vkosf' kr  d.k (nzO; eku m vkSj  vkos' k q) X v{k i j  V0 xfr  l s py j gk gSA ewy fcUnq l s vkxs t kus i j  x =0 l s x = d r d

; g , d l eku fo| qr  {ks=k ˆE Ej 


 esa pyr k gSA x = d ds ckn fo| qr  {ks=k ugha gSA (x > d ds fy, ) bySDVªkWu ds i Fk dk l ehdj .k

gksxk%

(1)
2

2
0

qEdy x
mV

 (2) 2
0

qEd dy x
2mV
   
 

(3)  2
0

qEdy x d
mV

  (4) 2
0

qEdy x
mV



Sol. (2)

– 21y at
2



–y 21 qE t
2 m

 ...(1)

X = Vo t

0

xt
V

  ...(2)

for x  d,

2

2
0

1 qE xy
2 m V

  ...(3)

2
x d 0 x d

dy 1 qE 2x
dx 2 m V 

  



2
0

qEdSlope m tan
mV

    

equation of straight line,
y = (tan) x + c ...(4)

2
0

qEd x c
mv
 

    
 

(now for C, at x = d, 
2

2
0

qEdy
2mv

   put in (4)

-
2 2

2 2
0 0

qEd qEd c
2mv mV

  

2

2
0

qEdc
2mv

 

for x > d, as no E


2

2 2
0 0

qEd qEdy x
mv 2mv
 

    
 

2
0

qEd dy x
2mv
   
 

Q.17 Train A and train B are running on parallel tracks in the opposite directions with speeds of 36 km/
hour and 72 km/hour, respectively. A person is walking in train A in the direction opposite to its
motion with a speed of 1.8 km/hour. Speed (in ms–1) of this person as observed from train B will be
close to : (take the distance between the tracks as negligible)
j syxkfM+; k¡ A vkSj  B l ekar j  i Vfj ; ksa i j  foi j hr  fn' kkvksa esa Øe' k% 36 km/hour vkSj  72 km/hour xfr  l s nkSM+ jgh gSA j syxkM+h
A esa , d O; fDr  j syxkM+h ds pyus dh fn' kk dh foi j hr  fn' kk esa 1.8 km/hour dh xfr  l s py j gk gSA ; fn bl  O; fDr  dks j syxkM+h
B l s ns[ kk t k; s r ks bl dh xfr  fuEu esa fdl ds fudVr e gksxh% (i Vfj ; ksa ds chp dh nwj h dks ux.k;  ekus)
(1) 29.5 ms–1 (2) 30.5 ms–1 (3) 31.5 ms–1  (4) 28.5 ms–1

Sol. (1)

A

(m)
1.8km/h

36km/h
î+

  72km/h

B

=20m/s

m m/A AV V V 
  

ˆ ˆ( 1.8 i 36i)km/h  



5 51.8 36 m / s
18 18

      
 

 ˆ ˆ0.5i 10i m/s  

ˆ9.5i m/s

m/B M BV V V 
  

ˆ ˆ9.5i ( 20 i)m/s  

= 29.5 m/s î
Q.18 Shown in the figure is rigid and uniform one meter long rod AB held in horizontal position by two

strings tied to its ends and attached to the ceiling. The rod is of mass ̀ m` and has another weight
of mass 2 m hung at a distance of 75 cm from A. The tension in the string at A is:

fp=k esa , d ehVj  yEch , d n<̀+ , dl eku NM+ AB fn[ kk; h x; h gS t ks bl ds Nksj ksa i j  ca/kh nks Mksfj ; ksa } kj k Nr  l s Vkaxh x; h gS vkSj

{kSfr t  voLFkk esa gSA NM+ dk nzO; eku `m` gS vkSj  bl ds A Nksj  l s 75 cm nwj h i j  2 m nzO; eku dk , d Hkkj  yVdk; k x; k gSA

A i j  ca/kh Mksj  i j  r uko gksxk%

(1) 0.75 mg (2) 0.5 mg (3) 1 mg (4) 2 mg
Sol. (3)

0 25 50
B

2mA

75
T TB

2mg

mg

100

At equilibrium torque about any axis must be zero. Taking the torque about B.
T × 100cm = mg × 50cm + 2mg × 25cm
T = 1 mg



Q.19 The least count of the main scale of a vernier callipers is 1 mm. Its vernier scale is divided into 10
divisions and coincide with 9 divisions of the main scale. When jaws are touching each other, the 7th

division of vernier scale coincides with a division of main scale and the zero of vernier scale is lying
right side of the zero of main scale. When this vernier is used to measure length of a cylinder the
zero of the vernier scale between 3.1 cm and 3.2 cm and 4th VSD coincides with a main scale
division. The length of the cylinder is: (VSD is vernier scale division)

, d ofuZ; j  dSyhi l Z ds eq[ ;  i Sekus (Ldsy) dk vYi r ekad 1 mm gSA bl ds ofuZ; j  i Sekus (Ldsy) i j  10 foHkkt u gSa t ks fd eq[ ;

i Sekus ds 9 foHkkt uksa l s feyr s gSA t c ofuZ; j  dsfy i l Z  ds t cM+s , d nwl j s dks Nw j gs gksa r ks ofuZ; j  i Sekus dk l kr ok¡ foHkkt u eq[ ;

i Sekus ds fdl h , d foHkkt u l s feyr k gS vkSj  ofuZ; j  i Sekus dk ' kwU;  eq[ ;  i Sekus ds ' kwU;  l s FkksM+k nk¡; h vksj  gksr k gSA vc ; fn , d

csyu dks ofuZ; j  ds t cM+ksa ds chp yxk; k t kr k gS] r ks ofuZ; j  dk ' kwU;  3.1 cm vkSj  3.2 cm ds  chp esa gS r Fkk ofuZ; j  dk pkSFkk

foHkkt u eq[ ;  i Sekus ds , d foHkkt u l s feyr k gSA csyu dh yEckbZ gS % (VSD ofuZ; j  i Sekuk foHkkt u gS)
(1) 3.21 cm (2) 3.07 cm (3) 2.99 cm (4) 3.2 cm

Sol. (2)
L.C. = 1MSD – 1VSD
L.C. = 0.1MSD
1 MSD = 1mm
L. C. = 0.1mm
+ve zero error = +7 × L.C.

  = 0.7mm
Reading = (3.1cm + 4 × L.C) – zero error
= 3.1cm + 0.4mm – 0.7mm
= 3.1cm – 0.03cm (as given 1 MSD = 1mm)
= 3.07 cm

Q. 20 A particle of mass m with an initial velocity ˆu i  collides perfectly elastically with a mass 3m at rest.

It moves with a velocity v̂j  after collision, then v is given by:

nzO; eku m  dk , d d.k ft l dk vkj fEHkd osx ˆu i  gS 3m nzO; eku ds , d d.k l s] t ks fd foj kekoLFkk esa gS] i zR; koLFkk VDdj  dj r k

gSA ; fn VDdj  ds ckn m nzO; eku okyk d.kv̂j  osx l s py j gk gks r ks v dk eku gS:

(1) 
1v u
6

 (2) 
2v u
3

 (3) 
uv
3

 (4) 
uv
2



Sol. (4)

i fp p
 



2
ˆ ˆmui 0 mvj 3mV  



2

ˆ ˆmui mvj V
3m 3m

 


2
u vˆ ˆV i j
3 3

 


now, KE is conserved in an elastic collision,

i fKE KE  

2 2
2 21 1 1 u vmu mv 3m

2 2 2 9 9
 

   
 

2 2
2 2 u vu v

3 3
   

2 22 4u v
3 3



uv
2

 

Q.21

A small block starts slipping down from a point B on an inclined plane AB, which is making an angle 
with the horizontal section BC is smooth and the remaining section CA is rough with a coefficient of
friction . It is found that the block comes to rest as it reaches the bottom (point A) of the inclined
plane. If BC = 2AC, the coefficient of friction is given by =k tan . The value of k is __________.
, d vkur  l er y (inclined plane) AB i j  , d NksVk xqVdk B l s fQl yuk i zkjEHk dj r k gSA vkur  l er y {kSfr t  l s dks.k  i j
gS (fp=k ns[ ksa) A bl dk  BC Hkkx ?k"kZ.k j fgr  gS vkSj  cps gq,  CA Hkkx i j  ?k"kZ.k xq.kkad gSA ; g ns[ kk t kr k gS fd ; g xqVdk vkur  r y
ds uhps (A i j ) i g¡qpus i j  : d t kr k gSA ; fn BC = 2AC gS] r c ?k"kZ.k xq.kkad =k tan gSA r c k dk eku gS __________A

Sol. (3)

B

C

A



from work energy theorem
Wg + Wf =  kE
mg 3xsin  – mg cos  x = 0 – 0

mg3x sin mgcos x    

3 tan  = 
k = 3

Q.22 An engine takes in 5 moles of air at 20°C and 1atm, and compresses it adiabaticaly to 1/10th of the original
volume. Assuming air to be a diatomic ideal gas made up of rigid molecules, the change in its internal energy
during this process comes out to be X kJ. The value of X to the nearest integer is ___________.

, d bUt u 20ºC vkSj  1 ok; qe.My ncko i j  ok; q ds 5 eksYl  dks Å"ekj ks/kh i zfØ; k } kj k ml dk ml ds ewy vk; r u l s 1/10 vk; r u

r d l ai hMu (compression) dj r k gSA ok; q dks f} i j ek.kqd vkn' kZ xSl ] ft l ds v.kq n<̀+ gks] ekur s gq,  ok; q dh vkar fj d Åt kZ esa

bl  i zfØ; k } kj k X kJ dk cnyko vkr k gS X dk eku fudVr e i q.kkad esa gS _________A

Sol. (46)

1 1
2 2 1 1T V T V 

1

1
2 1

2

V
T T

V


 

  
 

7 1
5V293

V /10


   
 

T2 = 293 × (10)2/5

U = nCv T 
2
555 R 293 10 293

2
 

    
 

2
525R 293 10 1

2
 

   
 

 = 
25R 293(2.5 1)
2

 

= 
25 8.314 293 1.5

2
  

= 45675 J = 46kJ



Q.23 When radiation of wavelength  is used to illuminate a metallic surface, the stopping potential is V.

When the same surface is illuminated with radiation of wavelength 3, the stopping potential is 
V
4

.

If the threshold wavelength for the metallic surface is n then value of n will be __________.
t c  r aj xnS/; Z dk fofdj .k , d /kkr q dh l r g i j  i M+r k gS r ks ml l s mRl ft Zr  bySDVªkWuksa dk fuj ks/kh foHko (stopping potential)

V gSA ; fn bl h l r g i j  r aj xnS/; Z 3  dk fofdj .k i M+s r ks fuj ks/kh foHko 
V
4

gks t kr k gSA ; fn bl  l r g l s bySDVªkWu mRl ft Zr  dj us

ds fy; s vf/kdr e r aj xnS/; Z n dk i z; ksx fd; k t k l dr k gS r ks n dk eku gS__________.
Sol. (9)

hc eV  


...(1)

hc eV
3 4

  


...(2)

eq.(1)
eq.(2)

eV3
eV
4

 

 

3eV3 eV
4

    

eV2
4

 

eV
8

 

hc eV eV
8

 


9 eV
8



8 hceV
9

 


so  
hc 8 hc

9
  

 

1 hc
9

 


th

hc hc
9


 

th  = 9



Q.24 A circular coil of radius 10 cm is placed in uniform magnetic field of 3.0 × 10–5 T with its plane
perpendicular to the field initially. It is rotated at constant angular speed about an axis along the
diameter of coil and perpendicular to magnetic field so that it undergoes half of rotation in 0.2s.
The maximum value of EMF induced (in V) in the coil will be close to the integer __________.

, d òÙkkdkj  dqaMyh (coil), ft l dh f=kT; k 10 cm gS] 3.0 × 10–5 T eku ds , d l eku pqacdh;  {ks=k esa gS] r Fkk bl dk l er y

pqcadh;  {ks=k ds yEcor ~ gSA dqaMyh dks , d v{k] t ks bl ds O; kl  i j  gS r Fkk pqcadh;  {ks=k ds yEcor ~ gS] i j  ?kqek; k t kr k gSA bl dk

dks.kh;  osx , sl k gS fd ; g 0.2s esa vk/kk pDdj  yxkr h gSA bl esa i zsfj r   fo| qr  &okgd cy dk vf/kdr e eku (V esa) fdr us i w.kk±d

ds fudV gksxk__________.

Sol. (15)
 = BA cos t

dE BA sin t
dt
 

   

Emax = BA  0.2
   

 

= 5 23 10 R
0.2

 
   

= 15 × 10–6 V
= 15V

Q.25 A 5F capacitor is charged fully by a 220V supply. It is then disconnected from the supply and is
connected in series to another uncharged 2.5 F capacitor. If the energy change during the charge

redistribution is 
X

100 J then value of X to the nearest integer is _______.

, d 5F /kkfj r k okys l a/kkfj =k dks 220V ds L=kksr  l s i w.kZ : i  l s vkosf' kr  dj k t kr k gSA r Ri ' pkr ~ bl s L=kksr  l s gVkdj  , d  2.5

F vukosf' kr  /kkfj r  okys l a/kkfj =k l s Js.kh l aca/ku esa t ksM+ fn; k t kr k gSA ; fn vkos' k ds nksuksa l a/kkfj=kksa esa i qu%for fj r  gksus i j  
X

100 J

Åt kZ esa i fj or Zu gqvk gks r ks  X dk eku fudVr e i w.kkZd esa  _______ gSA



Sol. (4) Our Answer
NTA Answer 36
heat = Ui – Uf

=  21 2
1 2

1 2

C C1 V V
2 C C




=  21 5 2.5 220 0
2 7.5




= 65 220 220 10 J
6

  

=40,333.33 x 10–6 J

= 40.3 × 10-3 = 
X

100

 x = 4.03

  4




