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PHYSICS



Q.1 The energy required to ionise a hydrogen like ion in its ground state is 9 Rydbergs. What is the
wavelength of the radiation emitted when the electron in this ion jumps from the second excited
state to the ground state ?
(1) 24.2 nm (2) 8.6 nm (3) 11.4 nm (4) 35.8 nm
gkbMªkst u i j ek.kq t Sl s , d vk; u t ks fd ml dh fuEur e voLFkk esa gS dks vk; fur  djus ds fy; s 9 fjMcxZ mt kZ dh vko' ; dr k i M+r h

gSA ; fn bl  vk; u esa bysDVªkWu nwl j h mRr sft r  voLFkk l s i gyh mRr sft r  voLFkk esa vk; s r ks mRl ft Zr  fofdj .k dk r j axnZ/; Z gksxk &
(1) 24.2 nm (2) 8.6 nm (3) 11.4 nm (4) 35.8 nm

Sol. 3
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Q.2 A particle of mass m is projected with a speed u from the ground at an angle 
3
  w.r.t. horizon-

tal (x-axis). When it has reached its maximum height, it collides completely inelastically with

another particle of the same mass and velocity u î . The horizontal distance covered by the

combined mass before reaching the ground is :
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nzO; eku m ds , d d.k dks u xfr  l s {kSfr t  fn' kk (bl s x-v{k ysa) l s 
3
  dks.k cukr s gq,  i z{ksfi r  fd; k t kr k gSasA vi uh vf/

kdr e Å¡pkbZ i j  i gq¡pus i j  ; g d.k l eku nzO; eku ds , d nwl j s d.k] ft l dk osx u î  gS] l s i w.kZr % vi zR; kLFk : i  l s Vdj kr k

gSA l a; qDr  d.kks } kj k /kj r h i j  i gqapus l s i gys {kSfr t  fn' kk esa pyh x; h nwj h gksxh &
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Sol. 4
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Q3. Two gases- argon (atomic radius 0.07 nm. atomic weight 40) and xenon (atomic radius 0.1 nm .
atomic weight 140) have the same number density and are at the same temperature. The ratio
of their respective mean free times is closest to :
(1) 3.67 (2) 4.67 (3) 1.83 (4) 2.3
nks xSl ks & vkxZu (i j ek.kq dh f=kT; k = 0.07 nm vkSj  i j ek.kq Hkkj  = 40) r Fkk t hukWu (i j ek.kq dh f=kT; k 0.1 nm, i j ek.kq
Hkkj  = 140) ds bdkbZ vk; r u esa i j ek.kqvks dh l a[ ; k , dl eku gS r Fkk mudk r ki eku Hkh , dl eku gSA bu xSl ksa (vkxzu vkSj
t hukWu) ds i j ek.kqvks ds vkSl r  eqDr  dky (mean free time) dk vuqi kr  fuEu esa l s fdl ds fudVr e gS \
(1) 3.67 (2) 4.67 (3) 1.83 (4) 2.3

Sol. 3

Q.4 An electron gun is placed inside a long solenoid of radius R on its axis. The solenoid has n turns/
length and carries a electron along the radius of the solenoid with speed v. If the electron does
not hit the surface of the solenoid, maximum possible value of v is (all symbols have their
standard meaning) :
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, d bysDVªkWu i z{ksi h (electron gun) dks R f=kT; k dh , d yEch i fj ukfydk ds v{k i j  j [ kk gqvk gSA i fj ukfydk esa r kj  ds
n ?kqeko i zfr  bdkbZ yEckbZ gS r Fkk bl esa cgus okyh fo| qr  /kkj k dk eku I gSA bysDVªkWu i z{ksi h i fj ukfydk dh f=kT; k dh fn' kk
esa v xfr  l s bysDVªkWu i z{ksfi r  dj r h gSA ; fn i z{ksfi r  bysDVªkWu i fj ukfydk dh l r g l s ugha Vdj kr s gaS] r ks v dk vf/kdr e eku
fdr uk gks l dr k gS \  (l Hkh v{kj ks dk ekud vFkZ ysa)
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Sol. 1
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Q.5 An electron of mass m and magnitude of charge e  initially at rest gets accelerated by a constant
electric field E. The rate of change of de-Broglie wavelength of this electron at time t ignoring
relativistic effects is :
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, d bysDVªkWu dk nzO; eku m r Fkk bl  i j  vkos' k dk eku e  gSA ; g foj kekoLFkk esa gS r Fkk bl  i j  , d fLFkj  fo| qr  {ks=k E
yxkdj  bl s Rofj r  fd; k t kr k gSA l ki s{kr k ds i zHkko (relativistic effects) dks ux.;  ekur s gq,  bysDVªkWu dh Mh&czksxyh
r j axnS/; Z dh l e;  t i j  cnyus dh nj  gksxh &

(1) 2

h
e Et


(2) 
h

e Et
 (3) 

h
e E t

 (4) 
e Et
h

Sol. 1
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Q.6 A spring mass system (mass m, spring constant k and natural length l ) rests in equilibrium on a
horizontal disc. The free end of the spring is fixed at the centre of the disc. If the disc together
with spring mass system, rotates about its axis with an angular velocity kmthe relative
change in the length of the spring is best given by the option :
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,d dekuh nzO; eku (spring mass) fudk;  (nzO; eku m, dekuh fLFkjkad k vkSj  i zkdf̀rd yEckbZ l) l arqfyr  voLFkk esa ,d {kSfr t  fMLd
i j  j [ kk gqvk gSA dekuh dk [ kkyh fl jk fMLd ds dsUnz i j  vkc)  gSA ; fn vc fMLd dks bl  dekuh nzO; eku fudk;  ds l kFk bl ds v{k ds
pkjksa vksj  kmdks.kh;  osx l s ?kqek; k t k; s rks l ds l ki s{k dekuh dh yEckbZ esa cnyko ds fy; s dkSul k fodyi  l oZJs"B gS \

(1) 
m
k
22

(2) 
m

k
2

(3) 
m

k
 
 
 

22
3 (4) 

m
k
2

Sol. 2
m2 (0+x) = kx
l k
x m
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7. Two identical capacitors A and B charged to the same potential 5V are connected in two different
circuits as shown below at time t =  0. If the charge on capacitors A and B at t ime t =  CR is QA and
QB respectively, then (Here e is the base of natural logarithm)
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, dl eku foHko 5V i j  vkosf' kr  nks l e: i h l a/kkfj =kks A vkSj  B dks l e;  t = 0 i j  uhps fn[ kk; s x; s nks fofHkUu i fj i Fkks ds
vuql kj  t ksM+k t kr k gSA l e;  t = CR i j  l a/kkfj =kks A vkSj  B i j  vkos' k Øe' k% QA vkSj  QB gks] r ks (; gk¡ e i zkd f̀r d ykWxsfj Fke
dk vk/kkj  gS)
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Sol. 1

8. In LC circuit the inductance L = 40 mH and capacitance C = 100 F. If a  voltage V(t) = 10
sin(314t) is applied to the circuit, the current in the circuit is given as :
(1) 5.2 cos 314t (2) 0.52 cos 314 t (3) 10 cos 314t (4) 0.52 sin 314t
, d LC i fj i Fk esa i zsj dRo L = 40 mH r Fkk fo| qr  /kkfj r k C = 100 F gSA ; fn oksYVst  V(t) = 10 sin (314t) bl  i fj i Fk
esa yxk; h t k; s r ks bl esa cgus okyh /kkj k gksxh &
(1) 5.2 cos 314t (2) 0.52 cos 314 t (3) 10 cos 314t (4) 0.52 sin 314t

Sol. 2

L = 40mH
C = 100 F

V = 10 sin (314t)

z =  C LR X X 
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= 31.84 – 12.56
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i = 0.52 cos (314t)

9. Planet A has mass M and radius R, Planet B has half the mass and half the radius of planet A. If

the escape velocities from the planets A and B are va and vB, respectively, then A

B

v n
V


4 , The value

of n is :
(1) 1 (2) 3 (3) 2 (4) 4
, d xzg A dk nzO; eku M r Fkk f=kT; k R gS , d nwl j s xzg B dk nzO; eku vkSj  f=kt ; k nksuksa gh xzg A l s vk/kh gaSA ; fn xzg A

vkSj  B l s i yk; u xfr ; k¡ Øe' k% vA vkSj  vB gks r ks 
A

B

v n
V


4 , n dk eku gS &

(1) 1 (2) 3 (3) 2 (4) 4
Sol. 4
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10. The current i in the network is :

(1) 0.A (2) 0.3 A (3) 0.6 A (4) 0.2 A
fn; s x; s usVodZ esa fo| qr  /kkj k i dk eku gS &

(1) 0.A (2) 0.3 A (3) 0.6 A (4) 0.2 A
Sol. 2

Both diodes are in reverse biased



l = A . A 9 3 0 3
30 10

11. For the four sets of three measured physical quantities as given below. Which of the following
options is correct?
(i) A1 = 24.36, B1 = 0.0724, C1 = 256.2
(ii) A2 =24.44, B2 = 16.082 C2 = 240.2
(iii) A3 = 25.2, B3 = 19.2812, C3 = 236.183
(IV) A4 = 25, B4 =236.191, C4 = 19.5
Options
(1) A1 + B1 + C1 < A3 + B3 C3  <
 A2 + B2 + C2  < A4  + B4 + c4
(2) A4 + B4 + C4 < A1 + B1 + C1 <
A3 + B3 + C3 < A2 + B2 + C2
(3)  A4 + B4 + C4 < A1 + B1 + C1 =
A2 + B2 C2  = A3 + B3 C3
(4) A1 + B1 + C1 = A2 + B2 + C2 =
A3 + B3 + C3 = A4 + B4 + C4

r hu HkkSfr d j kf' k; ksa dh eki  ds uhps fn; s x; s pkj  l eqPp; ks ds fy ; s fuEufyf[ kr  fodYi ks esa l s dkSul k l gh gS \
(i) A1 = 24.36, B1 = 0.0724, C1 = 256.2
(ii) A2 =24.44, B2 = 16.082 C2 = 240.2
(iii) A3 = 25.2, B3 = 19.2812, C3 = 236.183
(IV) A4 = 25, B4 =236.191, C4 = 19.5
fodYi
(1) A1 + B1 + C1 < A3 + B3 C3  <
 A2 + B2 + C2  < A4  + B4 + c4
(2) A4 + B4 + C4 < A1 + B1 + C1 <
A3 + B3 + C3 < A2 + B2 + C2
(3)  A4 + B4 + C4 < A1 + B1 + C1 =
A2 + B2 C2  = A3 + B3 C3
(4) A1 + B1 + C1 = A2 + B2 + C2 =
A3 + B3 + C3 = A4 + B4 + C4

Sol. 4

 a b c a+b+c = d Round off 
1 220.1 20.4567 40.118 d1 = 280.6747 280.7 
2 218.2 22.3625 40.372 d2 = 280.9345 280.9 
3 221.2 20.2435 39.432 d3 = 280.8755 280.9 
4 221.4 18.3625 40.281 d4 = 280.0435 280.0 
 

12. A particle starts from the origin at t = 0 with an initial velocity of 3.0 î  m/s and moves in the

x-y-plane with a constant accelreation (6.0 î  + 4.0 ĵ ) m/s2. The x-coordinate of the particle at
the instant when its y-coordinate is 32 m is D meters. The value of D is :
(1) 60 (2) 40 (3) 50 (4) 32



, d d.k l e;  t = 0 i j  ewy fcUnq l s i zkj afHkd osx 3.0 î  m/s vkSj  Roj .k (6.0 î  + 4.0 ĵ ) m/s2 l s pyuk ' kq:  dj r s gq,

x-y l er y esa pyr k gSA ml  {k.k i j  t c bl  d.k ds fy ; s y dk eku 32 m gks x dk eku D ehVj  esA D dk eku gksxk &
(1) 60 (2) 40 (3) 50 (4) 32

Sol. 1

sy = Uyt + ya t21
2

32 = 0 + t 21 4
2

Sx = Uxt + xa t21
2

= 3 × 3 + 1
2

× 6 × 16

= 60 m.
13. A small circular loop of conducting wire  has radius a and carries current I. It is placed in a

uniform magnetic field B perpendicular to its plane such that when rotated slightly about its
diameter and released, it starts performing simple harmonic motion of time period T. If the mass
of the loop is m then:
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l qpkyd r kj  l s f=kT; k a dk , d NksVs òRr kdkj  NYys esa fo| qr  /kkj k I cg j gh gSA bl s , d , dl eku pqEcdh;  {ks=k B (t ks fd
bl ds l er y ds yEcor ~ gS) esa bl  i zdkj  j [ kk t kr k gS fd t c bl s bl ds O; kl  ds l ki s{k FkksMkl k ?kqekdj  NksM+k t k; s r ks ; g
vkor Zdky T dh l j y  vkor Z xfr  dj us yxr k gSA ; fn NYys dk nzO; eku m gks] r ks &
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Sol. 1
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14. A rod of length L has non-uniform linear mass density given by   xp x a b
L

    
 

2

, where a and b

are constants and x L 0 . The value of x for the centre of mass of the nod is at :
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L yEckbZ dh , d NM+ dk vl e: i  j s[ kh;  æO; eku ?kuRo   xp x a b
L

    
 

2

 } kj k fn; k t kr k gS] t gk¡ a r Fkk b fu; r kad gS r Fkk

x L 0  gSA NM+ ds æO; eku dsUæ ds fy; s x dk eku fuEu i j  gS:
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Sol. 4
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15. There is a small source of lifght at some depth below the surface of water (refractive index = 4/3)
in a tank of large cross sectional surface area. neglecting any reflection from the bottom and
absorption by water percentage of light that emerges out of surface is (nearly) :
[Use the fact that surface area of a spherical cap of height h and radius of curvature r is 2rh]
(1) 21% (2) 50% (3) 34% (4) 17%
, d gkSt  (tank), ft l dh l r g dk vkdkj  cgqr  cM+k gS] esa i kuh (vi or Zukad = 4/3) Hkj k gqvk gS vkSj  i kuh dh l r g ds uhps

i zdk' k dk , d NksVk L=kksr  j [ kk gqvk gSaA ; fn i j kor Zu vkSj  i kuh esa vo' kks"k.k } kj k i zdk' k dh gksus okyh {kfr  dks ux.;  ekuk

t k; s r ks i kuh dh l r g l s ckgj  vkus okyk i zdk' k dk i zfr ' kr  yxHkx gS%

[, d xksyh;  l r g] ft l dh mapkbZ h gks vkSj  bl h oØr k f=kT; k r gks] r ks bl dk {ks=kQy 2rh gksr k gS]
(1) 21% (2) 50% (3) 34% (4) 17%



Sol. 4

Sin = ,cos 
3 7
4 4

Solid angle d = 2R2 (1 – cos)

precentage of light =  R cos
R
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16. A uniformly thick wheel with moment of inertia I and radius R is free to rotate about its centre of
mass (see fig). A massless string is wrapped over its rim and two blocks of masses m1 and m2
(m1 > m2) are attached to the ends of the string. The system is released from rest. The angular
speed of the wheel when m1 descents by a distance h is :
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f=kT; k R vkSj  t M+Ro vk?kw.kZ I dk , d , dl eku eksVkbZ dk i fg; k vi us nzO; eku dsUnz ds pkj ks vksj  ?kw.kZu ds fy,  Lor a=k gS (fp=k
ns[ ksa)A , d nzO; ekuj fgr  Mksj h bl  i fg; s ds pkj ks vksj  yi sVh x; h gS vkSj  Mksjh ds nks Nksj ks i j  nzO; eku m1 r Fkk m2 (m1 > m2)
ds nks xqVds yVdk; s x; s gaSA bl  fudk;  dks foj kekoLFkk l s NksM+k t kr k gSaA , sl s esa t c nzO; eku m1 dk xqVdk uhps dh vksj
pyr s gq,  h nwj h r ;  dj  ys r ks i fg; s dk dks.kh;  osx gksxk &
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Sol. 3
K1 + U1 = k1 + k2

0 + 0 = m v m v l m gh m gh    2 2 2
2 1 2 1

1 1 1
2 2 2

(m2–m1)gh =    m R m R l    2 2 2
2 1

1 1 1
2 2 2

 m m gh

m m R
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17. A wire length L and mass per unit length . kgm  3 16 0 10  is put under tension of 540N. Two
consecutive frequencies that it resonates at are 420 Hz and 490 Hz. Then l in meters is :
(1) 1.1 m (2) 2.1 m (3) 8.1 m (4) 5.1 m

yEckbZ L ds , d r kj  dk i zfr  bdkbZ yEckbZ nzO; eku . kgm  3 16 0 10  gS r Fkk bl  i j  540N dk r uko yxk; k gqvk gSa ; fn

bl dh nks Øekxr  vuqukn vkòfRr ; ksa dk eku 420 Hz r Fkk 490 Hz gks] r ks L dk ehVj  esa eku gS &
(1) 1.1 m (2) 2.1 m (3) 8.1 m (4) 5.1 m

Sol. 2
Fundamental frequency = 490  – 420 = 70 Hz

70 = 
T

l 
1
2

 70 = 
l  3

1 540
2 6 10

   l . m 2 14



18. A plane electromagnetic wave is propagating along the direction 
i j

2
 

 with its polarization

along the direction k . The correct form of the magnetic field of the wave would be (here B0 is
an appropriate constant) :
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i j i jB cos t k
2 2

  
   
 

   
4. 0

i j i jB cos t k
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, d l er y fo| qr &pqEcdh;  r j ax 
i j

2
 

 fn' kk esa py j gh gS r Fkk bl dk /kqzo.k (polarization) k  fn' kk esa gSA bl  r j ax

dk pqEcdh;  {ks=k gksxk (; gka i j  B0 , d mi ; qDr  fLFkj kad gS) :

1. 
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Sol. 3

EM wave is in direction 
ˆ ˆi j


2

Electric field is in direction   k̂
E B 
 

direction of propagation of EM wavee

19. Two steel wires having same length are suspended from a ceiling under the same load. If the
ratio of their energy stored per unit volume is 1 : 4, the ratio of their diameters is :
1. 2 : 1 2. 1 : 2 3. 1 : 2 4. 2  : 1
l eku yEckbZ ds nks LVhy ds r kj ks i j  l eku Hkkj  cka/kdj  bUgs Nr  l s y Vdk; k x; k gSA ; fn bu r kj ks ds i zfr  bdkbZ
vk; r u esa l afpr  mt kZ dk vuqi kr  1 : 4 gS] r ks r kj ks ds O; kl  dk vuqi kr  gksxk &

1. 2 : 1 2. 1 : 2 3. 1 : 2 4. 2  : 1
Sol. 4

du
dv

 1
2

stress × 
stress

y  = 
F
A y

2

2
1
2

du
dv d

 4
1

  /d
d

 1 41

2

4

d :
d

1

2

2 1



20. A small spherical droplet of density d is floating exactly half immersed in a liquid of density 
and surface tension T. The radius of the droplet is (take note that the surface tension applies
an upward force on the droplet):

1.  
3Tr

2d g


  2.  
Tr

d g


  3.  
Tr

d g


  4.  
2Tr

3 d g


 

?kuRo d dh , d NksVh xksykdkj  cwan ?kuRo   r Fkk i "̀B r uko T ds nzo esa Bhd vk/kk Mwck gqvk r Sj r k gSA bl  cwan dh
f=kT; k dk eku gS (/; ku nsa fd i "̀Br uko cwan i j  mi j  dh vksj  cy yxr k gS):

1.  
3Tr

2d g


  2.  
Tr

d g


  3.  
Tr

d g


  4.  
2Tr

3 d g


 

Sol. 1

R

 VVg g T R       
2

2   R g R g RT     3 34 2 2
3 3

  R g T    22 2 2
3

  R =  
T

g  
3

2

21. The circuit shown below is working as a 8 V dc regulated voltage source. When 12 V is used as
input, the power dissipated (in mW) in each diode is;(considering both zener diodes are identical)



fn[ kk; k x; k i fj i Fk 8 V ds fn"V /kkj k fu; fer  oksYVr k L=kksr  dh Hkkafr  dk; Z dj r k gSA t c bl esa 12V dh fuos' kh oksYVr k yxk; h
t kr h gS] r ks i zR; sd Mk; ksM esa gksus okyh mt kZ dh {kfr  mW esa gksxhA (nksuksa t huj  Mk; ksM , dl eku gS)

Sol. 40

i

i = 
 

 
A A
 


212 8 4 10

200 200 400

Power loss in each diode  = (4)(10–2) W = 40 mW

22. In a Young’s double slit experiment 15 Images are observed on a small portion of the screen
when light of wavelength 500 nm is used. Ten fringes are observed on the same section of the
screen when another light source of wavelength   is used. Then the value of   is (in nm).
; ax ds f} f>j h i z; ksx esa ; fn i zdk' k dk r j axnS/; Z 500 nm gks r ks i nsZ ds , d NksVs Hkkx esa 15 fÝUt sa ns[ kh t kr h gSa ; fn
i zdk' k dk r j axnS/; Z   gks r ks i nsZ ds ml h Hkkx esa fn[ kus okyh fÝUt ks dh l a[ ; k 10 gks t kr h gSA   dk eku (nm esa) gSA

Sol. 750

15 × 500 × D
d

= 10 × 2 × D
d

2 = 15 × 50 nm
2 = 750 nm



23. In a meter bridge experiment S is a standard resistance R is a resistance wire. It is found that
balancing length is l = 25 cm. If R is replaced by a wire of half length and half diameter that
of R of same material, then the balancing distance l’ (in cm) will now be.

fn[ kk; s x; s ehVj  fczt  i z; ksx esa S , d ekud i zfr j ks/kd gS r Fkk R , d i zfr j ks/kd r kj  gSA nh gqbZ fLFkfr  esa l ar qyu fcUnq ds fy; s
yEckbZ l = 25 cm gSa ; fn vc R dh t xg bl h i nkFkZ l s cuk , d nwl j k r kj ] ft l dh yEckbZ R dh vk/kh vkSj  ft l dk O; kl
Hkh R dk vk/kk gks] yxk fn; k t k; s r ks u; s l ar qyu fcUnq ds fy; s yEckbZ l' dk eku (cm esa) gksxk &

Sol. 40

X
R

 75 3
25

R = l pl
A d
 

 2
4

R’ = 

l

R
d

   
  
   
 

2

4
2 2

2

then 
x l
R ' l

    

100

l X
l R
  100 3

2 2
l = 40.00 cm



24. Starting at temperature 300k, one mole of an ideal diatomic gas (y=1.4) is first compressed

adiabatically from volume V1 to V2 = 1V
16

. It is then allowed to expand isobarically to volume

2V2. If all the processes are the quasi-static then the final temperature of the gas (in K) is (to
the nearest integer).
r ki eku 300 K l s ' kq:  gksdj  1 eksy f} i j ek.kqd vkn' kZ xSl  (y=1.4) dk i gys : æks"e çfØ; k } kj k V1 vk; r u l s V2 =

1V
16

 vk; r u r d l ai hMu fd; k t kr k gSA r Ri ' pkr ~ bl s l enkch;  i zfØ; k } kj k 2V2 vk; r u r d i zl kfj r  gksus fn; k t kr k gSa

; fn l Hkh i zfØ; k,  LFkSfr ddYi  (quasi-static) gks] r ks xSl  dk vfUr e r ki eku dk (fudVr e i w.kkZad (K ess) gksxk &
Sol. 1819K

PVy = constant
TVy–1 = constant

300 (V1)1.4–1 = T
B 

5/2
1

16
V










TB = 300 × 28/5
Now for BC process

cB

B c

VV
T T



Tc = 
5/8

B

Bc 23002
V
TV



Tc = 1819 K

25.  An electric field      N/C2E 4 x i (y 1) j 
    passes through the box shown in figure. The flux of the

electric field through surfaces ABCD and BCGF are marked as  1 and  11 respectively. The

difference between (  1-  11) is (in Nm2/C).
z

(0,0,2) B
(3,0,2)

C
(3,2,2)

F x
(3,0,0)

E
(0,0,0)

D

H G
(3,2,0)(0,2,0)

y

(0,2,2)

A



fp=k esa fn[ kk; s x; s cDl s l s gksdj  fo| qr  {ks=k      N/C2E 4 x i (y 1) j 
    fudyr k gSA ; fn cDl s ds ABCD r Fkk BCGF

l er yks esa l s gksdj  t kus okys ¶yDl  dk eku Øe' k%  1 r Fkk  11 gS] r c buesa vUr j  (  1-  11) (Nm2/C) esa gksxk &
z

(0,0,2) B
(3,0,2)

C
(3,2,2)

F x
(3,0,0)

E
(0,0,0)

D

H G
(3,2,0)(0,2,0)

y

(0,2,2)

A

Sol. –48
Flux via ABCD
1 = E.dA  0

 

Flux via BCEF
E.dA  2

 

  ˆ ˆ ˆE.A xi y j . i x,x      2
2 4 1 4 16 3

 

N m N m;
C C
 

      
2 2

2 1 248 48




