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PHYSICS



1. Two infinite planes each with uniform surface charge density +are kept in such a way that the
angle between them is 30°. The electric field in the region shown between them is given by:
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vuUr  yEckbZ vkSj  pkSM+kbZ okys nks l er yksa ds chp 30° dk dks.k cuk gqvk gS vkSj  mu i j  , d l eku i "̀B ?kuRo +dk vkos' k
gSaA bu l er ykssa ds chp fn[ kk; s x; s {ks=k esa fo| qr  {ks=k gksxk &
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Sol. 2

 
0 0 0

ˆ ˆE cos60 x sin60 (y)
2 2 2

   
         



60° P
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2. A litre of dry air at STP expands adiabatically to a volume of  3 litres. If 1.40  , the work done

by air is (31.4 = 4.6555) [Take air to be an ideal gas]
(1) 100.8 J (2) 60.7 J (3) 48 J (4) 90.5 J
1 yhVj  vk; r u dh ' kq"d gok t ks fd ekud r ki  o nkc (STP) i j  gS] : ) ks"e i zfØ; k l s i zl kfj r  gksdj  3 yhVj  vk; r u dh

gks t kr h gSA ; fn 1.40  , r ks gok } kj k fd; s x; s dk; Z dk eku gS : (31.4 = 4.6555)

[gok dks vkn' kZ xSl  ekus]
(1) 100.8 J (2) 60.7 J (3) 48 J (4) 90.5 J

Sol. 4
P

1
 = 1atm, T

1
 = 273 K

P
1
V

1
 = P

2
V
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P
2
 = P

1
1

2

V
V


 
 
 

= 1 atm

1.41
3
 
 
 

now work done = 
1 1 2 2P V P V

1


   = 88.7 J

Closest ans is 90.5 J

3. If the magnetic field in a plane electromagnetic wave is given by 8B 3 10 


 sin(1.6×103x +

48×1010t) ĵ  T, then what will be expression for electric field?

(1)  8 3 10 ˆE 3 10 sin(1.6 10 48 10 t)jV /m    
 x

(2)  8 3 10 ˆE 3 10 sin(1.6 10 48 10 t)i V /m    
 x

(3)  3 10 ˆE 9sin(1.6 10 48 10 t)k V /m   
 x

(4)  3 10 ˆE 60sin(1.6 10 48 10 t)k V /m   
 x



; fn , d l er y fo| qr &pqEcdh;  r j ax dk pqEcdh;  {ks=k 8B 3 10 


 sin(1.6×103x + 48×1010t) ĵ  T gks] r ks bl dk

fo| qr  {ks=k gksxk &

(1)  8 3 10 ˆE 3 10 sin(1.6 10 48 10 t)jV /m    
 x

(2)  8 3 10 ˆE 3 10 sin(1.6 10 48 10 t)i V /m    
 x

(3)  3 10 ˆE 9sin(1.6 10 48 10 t)k V /m   
 x

(4)  3 10 ˆE 60sin(1.6 10 48 10 t)k V /m   
 x

Sol. 3

0

0

E
B  = C (speed of light in vacuum)

E
0
 = B

0
C = 3 × 10–8 × 3 ×108

So E = 9 sin (1.6 × 103x + 48 × 1010t) k̂V /m

4. A LCR circuit behaves like a damped harmonic oscillator. Comparing it with a physical spring-
mass damped oscillator having damping constant 'b', the correct equivalence would be:

(1) L  k, C  b, R  m (2) L  m, C  
1
k

, R  b

(3) L  m, C  k, R  b (4) L  
1
b

, C  
1
m

, R  
1
k

, d  LCR i fj i Fk voeafnr  vkor Z nksfy=k (damped harmonic oscillator) dh Hkkafr  O; ogkj  dj r k gSA ; fn bl dh r qyuk
, d dekuh i j  yxs nzO; eku (spring-mass) l s cus voeafnr  vkor Z nksfy=k ft l dk voeanu fLFkj kad 'b' gks] l s dj h t k; s
r ks l er qY;  j kf' k; k¡ gksxh &

(1) L  k, C  b, R  m (2) L  m, C  
1
k

, R  b

(3) L  m, C  k, R  b (4) L  
1
b

, C  
1
m

, R  
1
k



Sol. 2
In damped oscillation
ma + bv + kx = 0

C

R

L

2

2

d xm
dt

 + 
dxb
dt

 + kx = 0

In the circuit

–iR – L 
di
dt

 – 
q
c

 = 0

2

2

d qL
dt

  + 
dqR
dt

 + 
1.q
c

 = 0 ...(i)

Comparing equation (i) and (ii)

m = L, b = R , k = 
1
c

5. Visible light of wavelength 6000 × 10–8cm falls normally on a single list and produces a diffraction
pattern. It is found that the second diffraction minimum is at 60° from the central maximum. If
the first minimum is produced at 

1
, then 

1 
is close to:

(1) 30° (2) 20° (3) 45° (4) 25°
i zdkf' kdh ds , d i z; ksx esa 6000 × 10–8cm r j axnS/; Z dk i zdk' k , d , dy f>j h i j  yEcor ~ i M+r k gS vkSj  , d foor Zu i SVuZ
cukr k gSA bl  i SVuZ esa nwl j k foor Zu U; wur e dsUnzh;  egRr e l s 60° dks.k i j  feyr k gSA ; fn bl dk i zFke U; wur e 

1 
i j  gks]

r ks 
1 
fuEu esa l s fdl ds fudV gS \

(1) 30° (2) 20° (3) 45° (4) 25°
Sol. 4

For 2nd minima

dsin 2  

3sin (given)
2

 

d


 = 
3
4

...(i)



So for 1st minima is

dsin  

3sin
d 4


    (from equation(i)

25.65    (from sin table)

25  

6. Consider a circular coil of wire carrying constant current I, forming a magnetic dipole. The
magnetic flux through an infinite  plane that contains the circular  coil and excluding the circular

coil area is given by i . The magnetic flux through the area of the circular coil area is given byy

0 . Which of the following option is correct?

(1) i 0   (2) i 0   (3) i 0   (4) i 0  

òRr h;  vkdkj  dh , d dq.Myh esa fo| qr  /kkj k I cg j gh gS] ft l ds dkj .k og , d pqEcdh;  f} &/kqzo dh Hkkafr  gSA ; fn , d vuUr

l r g] ft l esa ; g dq.Myh gS] i j Ur q ft l l s dq.Myh okyk òRr h;  {ks=k fudyk gqvk gks] l s gksdj  t kus okys ¶yDl  dk eku i

gks vkSj  dq.Myh ds {ks=k l s gksdj  t kus okys ¶yDl  dk eku 0  gks] r ks fuEufyf[ kr  esa l s dkSul k fodyi  l gh gS \

(1) i 0   (2) i 0   (3) i 0   (4) i 0  
Sol. 4

As magnetic field lines always form a closed loop, hence every magnetic field line creating magnetic
flux in the inner region must be passing through the outer region. Since flux in two regions are
in opposite direction.

i 0  

7. The radius of gyration of a uniform rod of length l, about an axis passing through a point 
l
4

 awayy

from the centre of the rod, and perpendicular to it, is:

(1) 
1 l
8

(2) 
1 l
4

(3) 
7 l
48

(4) 
3 l
8

yEckbZ l dh , d , dl eku NM+ ds yEcor ~ vkSj  bl ds dsUnz l s 
l
4

 nwj h i j  xqt j us okys v{k ds l ki s{k NM+ dh i fj Hkze.k f=kT; k

(radius of gyration) dk eku gS &

(1) 
1 l
8

(2) 
1 l
4

(3) 
7 l
48

(4) 
3 l
8



Sol. 3

22ML LM
12 4

   
 

 = MK2

L/4

2 2
2L L K

12 16
 

K  = 
7 L
48

8. Three point particles of masses 1.0 kg, 1.5 kg and 2.5 kg are placed at three corners of a right
angle triangle of sides 4.0 cm, 3.0 cm and 5.0 cm as shown in the figure. The center of mass of
the system is at a point :

2.5 k

4 cm

1.0 kg 3 cm
1.5 kg

5 cm

(1) 0.9 cm right and 2.0 cm above 1 kg mass
(2) 1.5 cm right and 1.2 cm above  1 kg mass
(3) 0.6 cm right and  2.0 cm above 1 kg mass
(4) 2.0 cm right and 0.9 cm above 1 kg mass
, d l edks.k f=kHkqt  ft l dh r hu Hkqt k, ¡ 4.0 cm, 3.0 cm r Fkk 5.0 cm yEch gas] ds dksuks i j  1.0 kg, 1.5 kg r Fkk 2.5 kg

nzO; eku ds r hu d.k j [ ks gq,  gS] (fp=k ns[ ksa)A bl  fudk;  dk l agfr  dsUnz ft l  fcUnq i j  gS] og &

2.5 k

4 cm

1.0 kg 3 cm
1.5 kg

5 cm

(1) 1 kg nzO; eku ds 0.9 cm nka; h vksj  vkSj  bl l s 2.0 cm mi j  dh vksj  gSA

(2) 1 kg nzO; eku ds 1.5 cm nka; h vksj  vkSj  1.2 cm mi j  dh vksj  gSA

(3) 1 kg nzO; eku ds 0.6 cm nka; h vksj  vkSj  2.0 cm mi j  dh vksj  gSA

(4) 1 kg nzO; eku ds 2.0 cm nka; h vksj  vkSj  0.9 cm mi j  dh vksj  gSA



Sol. 1
Take 1 kg mass at origin

4 cm 5 cm

3 cm1 kg
1.5 kg

2.5 kg Y

X

cm
1 0 1.5 3 2.5 0X

5
    

  = 0.9 cm

cm
1 0 1.5 0 2.5 4Y

5
    

  =  2 cm

9. If we need a magnification of 375 from a compound microscope of tube length 150 mm and an
objective of focal length 5 mm, the focal length of the eye-piece, should be close to:
(1) 22 mm (2) 12 mm (3) 2 mm (4) 33 mm
; fn , d 150 mm V~; wc dh yEckbZ okys l a; qDr  l w{en' khZ (ekbØksLdksi ) esa 375 xqus vko/kZu dh vko' ; dr k gks r Fkk bl ds

vfHkn'̀ ; d (objective) ySal  dh Qksdl  nwj h 5 mm gks] r ks bl ds usf=kdk (eye-piece) ySal  dh Qksdl  nwj h fuEu esa l s

fdl ds fudV gksxh \
(1) 22 mm (2) 12 mm (3) 2 mm (4) 33 mm

Sol. 1

M.P = 
0 e e

L D 150 251 ; 375 1
f f 5 f
   

     
   

e

375 251
30 f

 

e

345 25
30 f



e

e

750f 2.17cm;
345

f 22mm

 





Case-II
If final image is at infinity

M.P. = 
0 e

L D 375
f f
 

 
 

f
e 
= 22 mm

10. A long solenoid of radius R carries a time (t) - dependent current I(t) = I
0
t(1 – t). A ring of radius

2R is placed coaxially near its middle. During the  time interval 0 t 1  , the  induced current
(I

R
) and the induced  EMF(V

R
) in the ring change as:

(1) At t = 0.5 direction of I
R 
reverses and V

R
 is  zero

(2) Direction of  I
R 
remains unchanged and V

R 
is maximum at t = 0.5

(3) At t =  0.25 direction of I
R 
reverses and V

R 
is maximum

(4) Direction of I
R 
remains unchanged and V

R
 is zero at t = 0.25

f=kT; k R dh , d yEch i fj ukfydk (solenoid) esa I(t) = I
0
t(1 – t) eku dh l e;  (t) ds l kFk cnyr h gqbZ fo| qr  /kkj k cg

j gh gSA bl ds chp ds fgLl s ds i kl  2R f=kT; k dh , d l ek{k fj ax (ring) j [ kh gqbZ gSA l e;  vUr j ky 0 t 1   esa fj ax esa

i zsfj r  fo| qr  /kkj k (I
R
) o i zsfj r  fo| qr &okgd cy (V

R
) fdl  i zdkj  l s cnyr s gaS \

(1) t = 0.5 i j  I
R 
dh fn' kk myV t kr h gS vkSj  V

R
 ' kwU;  gSA

(2) I
R 
dh fn' kk , d l eku j gr h gS vkSj  t = 0.5 i j  V

R 
vf/kdr e gSA

(3) t = 0.25 i j  I
R
 dh fn' kk myV t kr h gS vkSj  V

R 
vf/kdr e gSA

(4) I
R 
dh fn' kk , d l eku j gr h gS vkSj  t = 0.25 i j  V

R
 ' kwU;  gSA

Sol. 1
I = I

0
t – I

0
t2

BA 

0nIA  

R 0 0
dV nAI (1 2t)
dt
 

   
1/2 t

e

RV 0  at 
1t
2



and I
R 
= 

RV
Resis tance of loop

11. A 60 HP electric motor lifts an elevator having a maximum total load capacity of 2000 kg. If the
frictional force on the elevator is 4000 N, the speed of the elevator at full load is close to : (1 HP
= 746  W, g = 10 ms–2)
(1) 1.5 ms–1 (2) 2.0 ms–1 (3) 1.9 ms–1 (4) 1.7 ms–1

vf/kdr e 2000 kg dh dqy Hkkj  {ker k oyks , d , yhosVj  dks 60 HP okyk , d eksVj  mi j  dh vksj  mBkr k gSA ; fn , yhosVj
i j  yxus okyk ?k"kZ.k cy 4000 N gks] r ks i wj h {ker k l s Hkj s gq,  , yhosVj  dh xfr  fuEu esa l s fdl ds fudVr e gS \
(1 HP = 746  W, g = 10 ms–2)
(1) 1.5 ms–1 (2) 2.0 ms–1 (3) 1.9 ms–1 (4) 1.7 ms–1



Sol. 3
4000 × V + mg × V = P

60 746
4000 20000




 = V

V = 1.86 m/s = 1.9 m/s
12. The current I

1 
(in A) flowing through 1 resistor in the following circuit is :

1 V

2 0

1 0

1 0

2 0

I1

(1) 0.2 (2) 0.4 (3) 0.5 (4) 0.25
fn; s x; s i fj i Fk esa 1 i zfr j ks/kd l s cgus okyh fo| qr  /kkj k I

1 
dk eku (A esa) gS &

1 V

2 0

1 0

1 0

2 0

I1

(1) 0.2 (2) 0.4 (3) 0.5 (4) 0.25

Sol. 1

1V

i

I

1I
2.5

  = 0.4 A

i = 
I
2

 =  0.2 A



13. A parallel plate capacitor has plates of area A separated by distance 'd' between them. It is filled
with a dielectric which has a dielectric constant that varies as k(x) = K(1 + x) where 'x' is the
distance measured from one of the plates. If (d)<<1, the total capacitance of the system is best
given the expression :

(1) 0AK
(1 d)

d


  (2) 
0AK d1

d 2
   

 

(3) 
2 2

0A K d1
d 2

  
 

 
(4) 

2
0A K d1
d 2

        

l ekukUr j  IysVksa l s cus , d l a/kkfj =k dh IysVks dk {ks=kQy A gS r Fkk muds chp dh nwj h 'd' gSA bu IysVks ds chp , d i j koS| qr

i nkFkZ Hkj k gqvk gS] ft l dk i j koS| qr kad k(x) = K(1 + x) gSA ; gk¡ i j  'x' fdl h , d IysV l s nwj h gSA ; fn (d)<<1 gks]

r ks bl  l a/kkfj =k dh /kkfj r k dk mi ; qDr  eku gksxk &

(1) 0AK
(1 d)

d


  (2) 
0AK d1

d 2
   

 

(3) 
2 2

0A K d1
d 2

  
 

 
(4) 

2
0A K d1
d 2

        
Sol. 2

Capacitance of element = 0K A
dx


Capacitance of element = 0K(1 x) A
C'

dx
  



d

0

1 dx
C' k A(1 x)


    x dx



0

1 1 ln(1 d)
C k A

  
 

d 1 

2 2

0

1 1 dd
C k A 2

 
      

0

1 d d1
C k A 2

     

0k A dC 1
d 2
    

 

14. Two moles of an ideal gas with 
p

v

C
C  = 

5
3

 are mixed  with  3 moles another ideal gas with 
p

v

C 4
C 3

 .

The value of 
p

v

C
C  for the mixture is :

(1) 1.42 (2) 1.50 (3) 1.45 (4) 1.47

, d vkn' kZ xSl ] ft l ds fy ; s 
p

v

C
C  = 

5
3

 gS] ds nks eksy dks , d nwl j h vkn' kZ xsl ] ft l ds fy ; s 
p

v

C 4
C 3

  gS] ds 3 eksy l s

feyk; k t kr k gSA xSl ks ds bl  feJ.k ds fy ; s 
p

v

C
C  dk eku gS &

(1) 1.42 (2) 1.50 (3) 1.45 (4) 1.47
Sol. 1

1 2

1 2

1 P 2 P
mixture

1 v 2 v

n C n C
n C n C


 

  = 

1 2
1 2

1 2

1 2

1 2

R Rn n
1 1

n R n R
1 1

 


   


   

on rearranging we get

1 2 1 2

mix 1 2

n n n n
1 1 1


 

      ;



mix

5 3 2
1 1/3 2 /3
 

 

mix

5
1   = 9 + 3 = 12

mixture
17 51
12 12

     ; mix 1.42 

15. A satellite of mass m is launched vertically upwards with an initial speed u from the surface of the

earth. After it reaches height R (R = radius of the earth), it ejects a rocket  of mass 
m
10

 so that

subsequently the satellite moves in a circular orbit. The kinetic energy of the rocket is (G is the
gravitational constant; M is the mass of the earth)

(1) 

2
3m 5GMu
8 6R

 
   

(2) 
2m 113 GMu

20 200 R
  
 

(3) 

2
m 2GMu
20 3R

 
  

 
(4) 

2 119GM5m u
200R

  
 

nzO; eku m ds , d mi xzg dks i F̀oh dh l r g l s m/okZ/kj  fn' kk esa mi j  dh vksj  u xfr  l s i z{ksfi r  fd; k t kr k gSA t c ; g mi xzg

R (R = i F̀oh dh f=kT; k) dh mapkbZ i j  i gqapr k gS] r ks ; g 
m
10

 nzO; eku ds , d j kWdsV dk mR{ksi .k (ejection) bl  i zdkj  l s

dj r k gS fd mi xzg r Ri ' pkr ~ , d òRr h;  d{kk esa pyus yxr k gSA mR{ksfi r  j kWdsV dh xfr t  mt kZ gS (G xq: Rokd"kZ.k fLFkj kad

o M i F̀oh dk nzO; eku gS)

(1) 

2
3m 5GMu
8 6R

 
   

(2) 
2m 113 GMu

20 200 R
  
 

(3) 

2
m 2GMu
20 3R

 
  

 
(4) 

2 119GM5m u
200R

  
 



Sol. 4

2 2e eGM M GM M1 1Mu Mv
R 2 2R 2

 
  

R
u
N

Me

 R
R

M

Me

V

v = 2 eGMu
R



Me

2R 9M/10
Vr

VT
V Transversevelocity of  rocketT       

V Radial velocity of rocketR      

T
M 9M GMeV
10 10 2R



2 e
R

GMM V M u
10 R

 

Kinetic energy = 2 2
T r

1 M M(V V )
2 10 20

 
2e eGM GM

81 100u 100
2R R

 
  

 

2 e119GMM 100u
20 2R

   
 

2 e119GM5M u
200R

   
 

16. Speed of a transverse wave on a straight wire (mass 6.0 g. length 60 cm and area of cross-
section  1.0 mm2) is 90 ms–1 . If the Young's modulus of wire is 16×1011 Nm–2 , the extension of
wire over its natural length is :
(1) 0.03 mm (2) 0.04 mm (3) 0.02 mm (4) 0.01 mm
6.0 xzke nzO; eku ds , d 60 cm yEcs rkj  i j  vuqi zLFk r jaxks dh xfr  90 ms–1 gSaA ; fn rkj  dk ; ax dk xq.kkad 16×1011 Nm–2 vkSj

bl ds vuqi zLFk dkV dk {ks=kQy 1.0 mm2 gks] r ks r kj  esa gq,  i zl kj  dk eku gSA
(1) 0.03 mm (2) 0.04 mm (3) 0.02 mm (4) 0.01 mm

Sol. 1

v = 
T




2T v 

2v lY
A l
 



2v ll
AY


 

after substituting value of ,l,A,v  and Y we get

l 0.03mm 

17. The time period of revolution of electron in its ground state orbit in a hydrogen atom is
1.6 × 10–16 s. The frequency of revolution of the electron in its first excited state (in s–1) is :
(1) 6.2 × 1015 (2) 7.8 × 1014 (3) 5.6 × 1012 (4) 1.6 ×1014

, d gkbMªkst u i j ek.kq esa bysDVªkWu bl dh U; wur e mt kZ dh d{kk esa 1.6 × 10–16 s esa , d i fj Øe.k i wj k dkr k gSA i gyh mRr sft r

voLFkk esa bysDVªkWu dh i fj Øe.k vkòfRr  (frerquency of revolution) gksxh (s–1 esa) :
(1) 6.2 × 1015 (2) 7.8 × 1014 (3) 5.6 × 1012 (4) 1.6 ×1014

Sol. 2

2 3

2

n n n nT
v z z z

   

3
1 1

3
2 2

T n 1
T 8n

 

T
2
 = 8T

1

8 × 1.6 × 10–16 = 12.8 × 10–16

2 16
f

12.8 10





   7.8 ×1014

18. A polarizer - analyser set is adjusted such that the intensity of light coming out of the analyser is
just  10% of the original intensity. Assuming that the polarizer - analyser set does not  absorb
any light, the angle by which the analyser need to be rotated further to reduce the output
intensity to be zero, is :
(1) 71.6° (2) 45° (3) 18.4° (4) 90°
, d /kqzod&fo' ys"kd ; qXe (polarizer - analyser set) dks bl  i zdkj  l s l ek; ksft r  fd; k x; k gS fd fo' ys"kd l s fudydj

vkus okys i zdk' k dh r hozr k ewy i zdk' k dh 10% gSA ; fn bl  ; qXe esa i zdk' k dk vo' kks"k.k u gksr k gks] r ks fo' ys"kd dks fdr us

eku ds dks.k l s ?kqekus i j  ml l s ckgj  vkus okys i zdk' k dh r hozr k ' kwU;  gks t k; sxh \
(1) 71.6° (2) 45° (3) 18.4° (4) 90°



Sol. 3
I = I

0 
cos2

20
0

I
I cos

10
 

cos  = 
1
10

 = 0.31 < 
1
2

 which is 0.707

So 45    and 90 45     so only one option is correct.
i.e; 18.4
angle rotated should be = 90° – 71.6° = 18.4°

19. As shown in the figure, a bob of mass m is tied by a  massless string whose other end portion is
wound on a fly wheel (disc) of radius r and mass m. When released from rest the bob starts
falling vertically. When it has covered a distance of h, the angular speed of the wheel will be :

m

m
r

(1) 
3r

4gh (2) 
3r

2gh (3) 
1 2gh
r 3

(4) 
1 4gh
r 3

t Sl k fd fp=k esa fn' kk; k x; k gS] m nzO; ku ds xksyd dks , d nzO; ekuj fgr  Mksj  l s yVdk; k x; k gSA Mksj  dks nwl j h vksj  , d
mi pØ (disc)  i j  y i sVk gqvk gSA mi pØ dh f=kT; k r vkSj  nzO; eku m gSA t c xksyd dks foj kekoLFkk l s NksM+k t kr k gS] r ks
; g m/okZ/kj  fn' kk esa fxj us yxr k gSA bl  i zdkj  fxj r s gq,  t c xksyd h nwj h r ;  dj  ys r ks mi pØ dh dks.kh;  xfr  gksxh &

m

m
r

(1) 
3r

4gh (2) 
3r

2gh (3) 
1 2gh
r 3

(4) 
1 4gh
r 3

Sol. 4

2 21 1mgh mv l
2 2

  

v R   (no slipping)



2
2 2 21 1 mRmgh m R

2 2 2
   

mgh = 2 23 m R
4



2

4gh
3R

   = 
1 4gh
R 3

20. Which of the following gives a reversible operation?

(1) (2) 

(3) (4) 

fuEu esa l s dkSu , d mRØe.kh;  l afØ; k nsr k gS \

(1) (2) 

(3) (4) 

Sol. 1
A logic gate  is reversible if we can recover input data from the output. Eg. NOT gate.

21. A beam of electromagnetic radiation of intensity 6.4 × 10–5 W/cm2  is comprised of wavelength,

310nm  . It falls normally on a metal (work function 2eV  ) of surface area of 1 cm2. If one

in 103 photons ejects an elctron, total number of electrons ejected in 1 s is 10x. (hc = 1240 eVnm,
1eV = 1.6 × 10–19 J), then x is _____.

r hozr k 6.4 × 10–5 W/cm2  okys fo| qr &pqEcdh;  fofdj .k ds , d fdj .ki qat  esa r j axnS/; Z 310nm   gSA ; g fdj .k i qat

, d /kkr q (dk; Z Qyu 2eV  ) dh l r g i j  yEcor ~ 1 cm2 {ks=kQy i j  i M+ j gk gSA ; fn l r g i j  i M+us okys 103 QksVkWuks

esa l s dsoy , d QksVkWu , d bysDVªkWu dks fu"dkfl r  dj r k gks vkSj  1s esa fu"dkfl r  dh l a[ ; k 10x gks] r ks x dk eku gS
(hc = 1240 eVnm, 1eV = 1.6 × 10–19 J)



Sol. 11
NTA answer = 10 (wrong ans)

Energy of proton E = 
1240
310

 = 4eV > 2eV (so photoelectric effect will take place)

= 4 × 1.6 × 10–19 = 6.4 × 10–19 Joule

5

19

6.4 10 1
6.4 10





 



 = 1014

No of photoelectron emitted per second

=
14

3

10
10

 = 1011

22. A particle (m = 1 kg) slides down a frictionless track (AOC) starting from rest at a point A (height
2 m). After reaching C, the particle continues to move freely in air as a projectile. When it
reaching its highest point P (height 1 m), the kinetic energy of the particle (in J) is : (Figure
drawn is schematic and not to scale; take g = 10ms–2) _________ .

Height

P

C

O

2 m

fp=k esa fn' kk,  x; s ?k"kZ.kj fgr  i Fk AOC i j  1kg nzO; eku dk , d d.k fcUnq A (Å¡pkbZ 2 ehVj ) l s foj kekoLFkk l s ' kq:  gksdj

uhps dh vksj  fQl yr k gSA fcUnq C i j  i gqapus ds ckn ; g , d i z{ksI;  (projectile) dh r j g gok esa pyr s j gr k gSSA t c ; g vi us

mPpr e fcUnq P (Å¡pkbZ 1 ehVj ) i j  i gqpsxk] r ks bl dh xfr t  mt kZ (J esa) dk eku gksxk % (fn[ kk; k x; k fp=k l kadsfr d gS] g

dk eku 10ms–2 ysa) _________ .
Height

P

C

O

2 m

Sol. 10 J
KE = PE

1
 – PE

2 
= mgh

1
 – mgh

2

= 1 × 10 × 2 – 1 × 10 × 1 = 10 J



23. A loop ABCDEFA of straight edges has six corner points A(0, 0, 0), B(5, 0, 0), C(5, 5, 0), D (0, 5, 0),

E(0, 5, 5) and F(0, 0, 5). The magnetic field in this region is  B ˆ3̂i 4k T 


. The quantity of flux

through the loop ABCDEFA (in Wb) is _______.
ABCDEFA ywi  dh l Hkh Hkqt k, ¡ l h/kh gS vkSj  bl ds N% dksus bl  i zdkj  gaS A(0, 0, 0), B(5, 0, 0), C(5, 5, 0),

D (0, 5, 0), E(0, 5, 5) vkSj  F(0, 0, 5)A ; fn bl  {ks=k esa pqEcdh;  {ks=k  B ˆ3̂i 4k T 


 gks] r ks ywi  ABCDEFA l s

gksdj  t kus okys ¶yDl  dk eku (Wb esa) gksxk _______.
Sol. 175 Wb

ˆ ˆˆ ˆB.A(3i 4k).(25i 25k)   
 

F(0,0,5) (5,0,0)B

C(5,5,0)

D(0,5,0)
E(0,5,5)

Z X

Y

4k3i
(0,0,0)

A
5 m

(3 25) (4 25)      = 175 weber

24. A non-isotropic solid metal cube has coefficients of linear  expansion as : 5 × 10–5 /°C along the
x-axis and 5 × 10–6 /°C along the y and the z-axis. If the coefficient of volume expansion of the
solid is C × 10–6/°C then the value C is
/kkr q ds cus gq,  , d Bksl  vl enSf' kd ?ku ds j s[ kh;  i zl kj  xq.kkad bl  i zdkj  gS % 5 × 10–5 /°C, x-fn' kk esa r Fkk 5 × 10–6 /°C,
y r Fkk z-fn' kkvks esaA ; fn bl dk vk; r u i zl kj  xq.kkad C × 10–6/°C gks] r ks C dk eku gS &

Sol. 60

2 1V 2      = 10 × 10–6 + 5 × 10–5 = 60 × 10–6 /°C

25. A Carnot engine operates between two reservoirs of temperatures 900 K and 300 K. The engine
performs 1200 J of work per cycle. The heat energy (in J) delivered by the engine to the low
temperature reservoir, in a cycle, is _______.
, d dkuksZ bUt u dks 900 K r Fkk 300 K ds nks m"ek Hk.Mkjks ds chp pyk; k t kr k gSA bUt u i zR; sd pØ (cycle) esa 1200 J
i fj ek.k dk dk; Z dj r k gSA bUt u fuEu r ki  okys m"ek Hk.Mkj  esa i zfr  pØ fdr uh m"ek (J esa) NksM+r k gS _______.

Sol. 600 J

h

W
Q

   = 1–
300
900

 = 
2
3

Q
h
 = 

3
2

W = 1800 J

Q
L 
= Q

h 
–W = 600 J




