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PHYSICS
09 APRIL 2019 [Phase : I]

JEE MAIN PAPER ONLINE
Capacitance
1. Deterine the charge on the capacitor in the following circuit :

fn;s x;s ifjiFk esa la/kkfj=k ij vkos'k Kkr dhft,A

(1) 200 C (2) 60 C (3) 10 C (4) 2 C

Ans. (1)

sol. At steady state current through capacitor is zero.
V

C
 = V

1 
  (Voltage across capacitor)

1

5 72 3
V 20V

6 9

 
 



Q = CV
C

     = 200 C

Electromagnetic Waves
2. The magnetic field of a plane electromagnetic wave is given by :

0 1
ˆ ˆB B i[cos(kz t) B jcos(kz t)]   

where B
0
 = 3 × 10–5 T and B

1
 = 2 × 10–6 T.

The rms value of the force experienced by a stationary charge Q = 10–4 C at z = 0 is closest to:

,d lery fo|qr pqEcdh; rjax dk pqEcdh; {ks=k fuEu gS :

0 1
ˆ ˆB B i[cos(kz t) B jcos(kz t)]   

;gk¡ B
0
 = 3 × 10–5 T rFkk B

1
 = 2 × 10–6 T gSA

,d fLFkj vkos'k Q = 10–4 C dks z = 0 ij j[kk x;k gSA bl ij yxs oxZ ek/; ewy dk cy lfUudV eku gksxk :

(1) 0.6 N (2) 0.9 N (3) 3 × 10–2 N (4) 0.1 N

Ans. (1)

sol.
1 1| E | CB


2 2| E | CB


Also 
1 2E E
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2 2
net 1 2

Q
F E E

2
 

4
8 610

3 10 30 10
2


    

8 1090 10 10

2

 


0.6N

Rotation
3. A stationary horizontal disc is free to rotate about its axis. When a torque is applied on it, its kinetic energy as

a function of  , where   is the angle by which it has rotated, is given as 2k . If its moment of inertia is I then

the angular acceleration of the disc is:

,d fLFkj {kSfrt fMLd viuh v{k ds ifjr% ?kweus ds fy;s Lora=k gSA tc bl ij ,d cy vk?kw.kZ yxk;k tkrk gS] rks bldh xfrt

ÅtkZ   ds Qyu esa 2k  ls nh tkrh gS] tgk¡   ifjHkze.k dks.k gSA ;fn bldk tM+Ro vk?kw.kZ I gS] rks bldk dks.kh; Roj.k gksxk:

(1) 
2k

I
 (2) 

k

I
 (3) 

k

2I
 (4) 

k

4I


Ans. (1)

sol.
dE

d
 



2kI

2k

I


 

Kinematics
4. The stream of a river is flowing with a speed of 2 km/h. A swimmer can swim at a speed of 4 km/h. What

should be the direction of the swimmer with respect to the flow of the river to cross the river straight?

,d unh dh /kkjk 2 km/h dh xfr ls cg jgh gSA ,d rSjkd 4 km/h dh xfr ls rSj ldrk gSA rSjkd dk unh ds izfr rSjus dh og
fn'kk] ftlls og unh dks lh/kk ikj dj lds] D;k gksxh\

(1) 60° (2) 90° (3) 150° (4) 120°

Ans. (4)

sol. Draw velocity diagram

r

sr

v 1
sin

v 2
  

= 30º

= 90 + 120º
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COM, Momentum & Collision

5. A uniform cable of mass ‘M’ and length ‘L’ is placed on a horizontal surface such that its 

th
1

n

 
 
 

 part is hanging

below the edge of the surface. To lift the hanging part of the cable upto the surface, the work done should be:

nzO;eku ‘M’ rFkk yEckbZ ‘L’ dh ,d ,dleku dscy ,d {kSfrt lery ij bl rjg j[kh gS fd bldh 
1

n

 
 
 

 yEckbZ dk

fgLlk lery dh dksj ls uhps yVdk gSA bl yVds gq, dscy ds fgLls dks lery rd Åij [khapus ds fy, fd;k x;k dk;Z gksxk%

(1) 2

MgL

n
(2) nMgL (3) 2

MgL

2n
(4) 2

2MgL

n

Ans. (3)

sol. 1

M
m

n


i

M L
U g

n 2n


  L/n

2

MgL
W

2n


Communication Systems

6. A signal Acos t  is transmitted using 0 0v sin t as carrier wave. The correct amplitude modulated (AM)

signal is:

,d flXuy Acos t  dk lapkj okgd rjax 0 0v sin t ls fd;k tkrk gSA lgh vk;ke ekWMqfyr flXuy gksxk :

(1) 0 0 0 0

A A
v sin t sin( ) t sin( ) t

2 2
      

(2)  0 0v A cos t sin t  

(3) 0 0v sin t Acos t  

(4) 0 0v sin[ (1 0.01Asin t)t]  

Ans. (1)

sol. A   = (v
0
 + Acos t) sin 


t

     = v
0
 sin(


t) 

0 0

A
[sin( ) t sin( ) t]

2
     

Rotation
7. The following bodies are made to roll up (without slipping) the same inclined plane from a horizontal plane :

(i) a ring of radius R, (ii) a solid cylinder of radius 
R

2
 and (iii) a solid sphere of radius 

R

4
.

If, in each case, the speed of the center of mass at the bottom of the incline is same, the ratio of the maximum
heights they climb is:

fuEu oLrq,¡ ,d {kSfrt lery ls ,d >qds gq, lery ij yq<+drs gq, (fcuk fQlys) Åij dh vksj p<rh gSa :

(i) f=kT;k R dk ,d oy;, (ii) f=kT;k 
R

2
 dk ,d Bksl csyu rFkk (iii) f=kT;k 

R

4
 dk ,d Bksl xksykA
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;fn izR;sd oLrq ds nzO;eku dsUnz dh xfr;k¡ >qds gq, lery ds fuEu fcUnq ij cjkcj gksa] rks muds }kjk p<+h x;h vf/kdre
Å¡pkb;ksa dk vuqikr gksxk :

(1) 14 : 15 : 20 (2) 10 : 15 : 7 (3) 4 : 3 : 2 (4) 2 : 3 : 4

Ans. (Bonus)

sol.
2

p

1
mgh I

2
 

For ring 
2 2 2

1 2

1 (2mr' ) v v
h

2 mg (r') g
 

For cylinder 

2 2
2

2 2

1 3 v 3 v
h mr '

2 2 (r') 4 g

 
  

 

For sphere 

2
2 2

3 2

7
m(r')

1 v 7 v5h
2 g (r') 10 g

  

h
1
 : h

2
 : h

3

3 14
2 : :

2 10

20 : 15 : 14

Current Electricity
8. A wire of resistance R is bent to form a square ABCD as shown in the figure. The effective resistance between

E and C is (E is mid-point of arm CD)

izfrjks/k R ds ,d rkj dks fp=kkuqlkj ,d oxZ ABCD esa eksM+k x;k gSA fcUnq E rFkk C ds chp izHkkoh izfrjks/k dk eku gksxk:
(E Hkqtk CD dk e/;fcUnq gS)

(1) 
3

R
4

(2) R (3) 
1

R
16

(4) 
7

R
64

Ans. (4)

sol.

EC 2 AB BC AD DE

R 7R
R , R R R R R

8 8
     

eq

1 8 8

R R 7R
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eq

7R
R

64


Errors & Significant Digits
9. In the density measurement of a cube, the mass and edge length are measured as (10.00 ± 0.10) kg and (0.10

± 0.01) m, respectively. The error in the measurement of density is

,d ?kukdkj xqVds dk ?kuRo fudkyus ds fy,, mldk nzO;eku rFkk dksj dh yEckbZ] Øe'k% (10.00 ± 0.10) kg rFkk (0.10

± 0.01) m ekih tkrh gSA ?kuRo ds ekiu dh =kqfV gksxh :

(1) 0.31 kg/m3 (2) 0.01 kg/m3 (3) 0.10 kg/m3 (4) 0.07 kg/m3

Ans. (Bonus)

sol.
3

3

10
M / V 10,000 kg / m

(0.1)
   

d dM dV

M V

  
    

d 0.1 0.03

10000 10 0.1


 

d= 3100 kg/m3

Magnetic Field & Force
10. A rectangular coil (Dimension 5 cm × 2.5 cm) with 100 turns, carrying a current of 3 A in the clock-wise

direction, is kept centered at the origin and in the X-Z plane. A magnetic field of 1 T is applied along X-axis. If
the coil is tilted through 45° about Z-axis, then the torque on the coil is

,d 100 Qsjs okyh vk;rkdkj (5 cm × 2.5 cm) dqaMyh esa 3A dh /kkjk ?kM+h dh lqbZ dh fn'kk esa cg jgh gSA bl dqaMyh dks ewy
fcUnq ij dsfUnzr djds X-Z lery esa j[kk x;k gSA 1 T dk pqEcdh; {ks=k X-v{k dh fn'kk esa gSA ;fn dqaMyh dks Z–v{k ds ifjr%
45° ls ?kqekrs gSa] rks bl ij yxk cy vk?kw.kZ gksxk :

(1) 0.55 Nm (2) 0.27 Nm (3) 0.42 Nm (4) 0.38 Nm

Ans. (2)

sol. M B  
 

 = (nIA) (B) cos45

4 1
100 3 5 2.5 10 1

2

       

= 0.27 Nm

Fluid Mechanics
11. A simple pendulum oscillating in air has period T. The bob of the pendulum is completely immersed in a non-

viscous liquid. The density of the liquid is 
1

th
16

 of the material of the bob. If the bob is inside liquid all the time,

its period of oscillation in this liquid is :

,d ljy nksyd dk gok esa vkorZdky T gSA bl nksyd ds xksyd dks ,d ';kurk jfgr nzo] ftldk ?kuRo xksyd ds ?kuRo dk

1

16
 gS, esa nksyu djokrs gSaA ;fn nksyu ds le; ;g xksyd iw.kZr;k% nzo esa jgrk gS rks bldk vkorZdky gksxk :

(1) 2T
1

14
(2) 4T

1

15
(3) 4T

1

14
(4) 2T

1

10
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Ans. (2)

sol.
eff

I
T 2

g
 

eff

eff

gT '

T g '


eff

g 15
g ' g

16 16
   g

T ' 16

T 15


Magnetic Field & Force
12. The total number of turns and cross-section area in a solenoid is fixed. However, its length L is varied by

adjusting the separation between windings. The inductance of solenoid will be proportional to

,d ifjukfydk esa dqy Qsjksa dh la[;k rFkk vuqizLFk {ks=kQy fu;r gSA fdUrq bldh yEckbZ L dks blds Qsjksa ds chp nwjh
cnydj ifjofrZr dj ldrs gSaA bl ifjukfydk dk LoizsjdRo lekuqikrh gksxk :

(1) 1/L (2) L (3) 1/L2 (4) L2

Ans. (1)

sol. B =  

ni



ni(nL) A

(inductance) L' = 

n2L A

N
n

L

 
  

                      0

N
L ' NA

L

 
   

 

                      
1

L '
L



KTG & Thermodynamics
13. For a given gas at 1 atm pressure, rms speed of the molecules is 200 m/s at 127°C. At 2 atm pressure and at

227°C, the rms speed of the molecules will be:

1 atm ncko rFkk 127°C rkieku ij ,d nh gq;h xSl ds v.kqvksa dk oxZ ek/; ewy osx 200 m/s gSA blh xSl ds v.kqvksa dk oxZ
ek/; ewy osx 227°C rFkk 2 atm ncko ij gksxk :

(1) 100 5 m / s (2) 100 m/s (3) 80 5 m / s (4) 80 m/s

Ans. (1)

sol. V T

1 1

2 2

V T

V T


2

200 400

V 500
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2

5
V 200 100 5 m / s

4
 

Capacitance
14. A capacitor with capacitance 5F is charged to 5C. If the plates are pulled apart to reduce the capacitance

to 2F, how much work is done?

5F /kkfjrk ds ,d la/kkfj=k dks 5C rd vkosf'kr fd;k tkrk gSA ;fn la/kkfj=k dh IysVksa dks nwj gVkdj mldh /kkfjrk
2F dh nh tk;s rks fd;k x;k dk;Z gksxk :

(1) 2.55 × 10–6 J (2) 6.25 × 10–6 J (3) 3.75 × 10–6 J (4) 2.16 × 10–6 J

Ans. (3)

sol.

2

i

1

Q
U

2C


2

f

2

Q
U

2C


2

2 1

Q 1 1
W

2 C C

 
  

 

2(5) 1 1

2 2 5

 
   

W = 3.75 J

KTG & Thermodynamics

15. Following figure shows two processes A and B for a gas. If Q
A
 and Q

B
 are the amount of heat absorbed

by the system in two cases, and U
A
 and U

B
 are changes in internal energies, respectively, then:

fn;s x;s fp=k esa nks izfØ;kvksa A o B dks ,d xSl ds fy;s fn[kk;k gSA ;fn Q
A
 rFkk Q

B
 bu izfØ;kvksa ds nkSjku 'kksf"kr

Å"ek,¡ U
A 

 rFkk U
B
 xSl dh vkarfjd ÅtkZ ds ifjorZu gSa] rks :

(1) A B A BQ Q , U U      (2) A B A BQ Q ; U U     

(3) A B A BQ Q , U U      (4) A B A BQ Q , U U     

Ans. (1)

sol. W
A
 > W

B

U
A
 = U

B

From first law of thermodynamics,
Q = U + W
Q

A
 > Q

B

Geometrical Optics
16. A concave mirror for face viewing has focal length of 0.4 m. The distance at which you hold the mirror from

your face in order to see your image upright with a magnification of 5 is:

vius psgjs dks ns[kus ds fy, ,d 0.4 m Qksdl nwjh dk vory niZ.k mi;ksx djrs gSaA ;fn vius izfrfcEc dks lh/kk vkSj 5 xquk
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cM+k ns[kuk gks rks niZ.k dh psgjs ls nwjh dk eku gksxk :

(1) 0.32 m (2) 0.24 m (3) 1.60 m (4) 0.16 m

Ans. (1)

sol.
1 1 1

V U 40
  

V
5

U
 

1 1 1

5U U 40
   

U = – 32 cm

Gravitation

17. A solid sphere of mass ‘M’ and radius ‘a’ is surrounded by a uniform concentric spherical shell of thickness 2a
and mass 2M. The gravitational field at distance ‘3a’ from the centre will be:

nzO;eku ‘M’ rFkk f=kT;k ‘a’ dk ,d Bksl xksyk ,d ,dleku ledsUnzh; xksyh; vkoj.k, ftldh eksVkbZ '2a' rFkk nzO;eku
'2M' gS, ls f?kjk gSA dsUnz ls ‘3a’ nwjh ij xq:Roh; {ks=k gksxk :

(1) 2

GM

9a
(2) 2

2GM

9a
(3) 2

GM

3a
(4) 2

2GM

3a

Ans. (3)

sol. 2 2

GM 2GM
E

(3a) (3a)
 

2

GM
E

3a


Current Electricity

18. A moving coil galvanometer has resistance 50  and it indicates full deflection at 4 mA current. A voltmeter is

made using this galvanometer and a 5 k  resistance. The maximum voltage, that can be measured using this
voltmeter, will be close to:

,d py dqaMyh /kkjkekih dk izfrjks/k 50  gS rFkk ;g 4 mA /kkjk ls iw.kZ fo{ksi fn[kkrk gSA bls 5 k  izfrjks/k dk mi;ksx
djds ,d oksYVehVj cukrs gSaA bl oksYVehVj ls vf/kdre ukis tk ldus okys oksYVst dk fudVre eku gksxk :

(1) 10 V (2) 20 V (3) 15 V (4) 40 V

Ans. (2)

sol. V = Ig (R
s
 + R

g
)

= 4 × 10–3 [5050]

 20 V

Sound Waves
19. The pressure wave, P = 0.01sin[1000 t – 3x]Nm–2, corresponds to the sound produced by a vibrating blade

on a day when atmospheric temperature is 0°C. On some other day when temperature is T, the speed of sound
produced by the same blade and at the same frequency is found to be 336 ms–1. Approximate value of T is :

daiu djrh gq;h ,d iÙkh }kjk mRikfnr /ofu ds vuqlkj ncko rjax dk :i gS P = 0.01sin[1000 t – 3x]Nm–2 bl fnu
ok;qe.My dk rkieku 0°C gSA fdlh vkSj fnu tc rkieku T gS rks mlh iÙkh }kjk mlh vko`fÙk ls mRikfnr /ofu dh xfr 336
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ms–1 ik;h tkrh gSA T dk yxHkx eku gksxk :

(1) 4°C (2) 12°C (3) 15°C (4) 11°C

Ans. (1)

sol. 1

1000
V m / s

k 3


 

V T

dV 1 dT

V 2 T


8 3 1 dT

3 1000 2 273


 



273 2 8
dT 4.36º C

1000

 
 

Atomic Structure
20. Taking the wavelength of first Balmer line in hydrogen spectrum (n = 3 to n = 2) as 660 nm, the wavelength of

the 2nd Balmer line (n = 4 to n = 2) will be :

;fn gkbMªkstu LisDVªe dh izFke ckej ykbZu (n = 3 ls n = 2) dh rjaxnS/;Z 660 nm, gks rks nwljh ckej ykbZu (n = 4 ls n =

2) dh rjaxnS/;Z gksxh :

(1) 889.2 nm (2) 488.9 nm (3) 388.9 nm (4) 642.7 nm

Ans. (2)

sol. 2 2
l

1 1 1
R

2 3

 
    

(for first Balmer series)

2 2
2

1 1 1
R

2 4

 
    

(for second Balmer series)

1 25 12

36 4 16

 




2

5 660 64

36 12

 
 



= 489 nm

COM, Momentum & Collision
21. A body of mass 2 kg makes an elastic collision with a second body at rest and continues to move in the original

direction but with one fourth of its original speed. What is the mass of the second body?

,d 2 kg nzO;eku ds fi.M dk izR;kLFk la?kV~V ,d fLFkj fiaM ls gksrk gSA igyk fi.M viuh izkjfEHkd fn'kk esa pyrk jgrk gS
ysfdu mldh xfr igys ls ,d pkSFkkbZ gks tkrh gSA nwljs fi.M dk nzO;eku D;k gksxk \

(1) 1.5 kg (2) 1.8 kg (3) 1.0 kg (4) 1.2 kg

Ans. (4)

sol. 2 2

2V
2V m V

4
  (from momentum conservation)    ............(1)

e = 1 = 
2V V / 4

V


............(2)
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Solve equation (1) and (2)

2

3V V
m V

2 4

 
  

 

2

6
m kg

5


KTG & Thermodynamics
22. An HCl molecule has rotational, translational and vibrational motions. If the rms velocity of HCI molecules in

its gaseous phase is v , m is its mass and k
B
 is Boltzmann constant, then its temperature will be :

HCl v.kq esa ?kw.kZu] LFkkukUrjh; rFkk dEiu xfr;k¡ gksrh gSaA ;fn HCl xSl ds v.kqvksa dk oxZ ek/; ewy osx v  gS, m bldk
nzO;eku gS, rks bldk rkieku gksxk : (k

B
 : cksyV~leku fu;rkad)

(1) 

2

B

mv

5k
(2) 

2

B

mv

6k
(3) 

2

B

mv

7k
(4) 

2

B

mv

3k

Ans. (4)

sol.
3RT

v
M



A

3RT
v

mN


B3k T
v

m


Electrostatics
23. A system of three charges are placed as shown in the figure :

rhu fcUnq vkos'kksa dk ,d fudk; fp=k esa iznf'kZr gSA

If D >> d, the potential energy of the system is best given by :

;fn D >> d rks bl fudk; dh yxHkx fLFkfrt ÅtkZ gksxh :

(1) 

2

2
0

1 q qQd

4 d D

 
    

(2) 

2

2
0

1 q qQd

4 d D

 
    

(3) 

2

2
0

1 q 2qQd

4 d D

 
    

(4) 

2

2
0

1 q qQd

4 d 2D

 
    

Ans. (1)

sol. +q and –q is a dipole so
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2Kq
U QV

d
  

2 2

KP Kqd
V

D D
   

2

2

Kq KQqd
U

d D
  

Magnetic Field & Force
24. A rigid square loop of side ‘a’ and carrying current I

2
 is lying on a horizontal surface near a long current I

1

carrying wire in the same plane as shown in figure. The net force on the loop due to the wire will be :

(1) Repulsive and equal to 
0 1 2I I

4




(2) Repulsive and equal to 

0 1 2I I

2





(3) Zero (4) Attractive and equal to 
0 1 2I I

3





Hkqtk ‘a’ okyk ,d n`<+ oxkZdkj oy;] ftlesa /kkjk I
2
 gS, ,d {kSfrt lery ij j[kk gSA blh lery ij /kkjk I

1
 okyk ,d rkj

fp=kkuqlkj j[kk gSA rkj }kjk bl oy; ij yxk dqy cy gksxk :

(1) izfrd"kZd ,oa 0 1 2I I

4




 ds cjkcj (2) izfrd"kZd ,oa 0 1 2I I

2




 ds cjkcj

(3) 'kwU; (4) vkd"kZd ,oa 0 1 2I I

3




 ds cjkcj

Ans. (1)
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sol.

F = I
2
a(B

1
 – B

2
)

Magnetic force on AB wire and CD wire cancel each other

0 1
1

I
B

2 a





 (MF at AD wire)

0 1
2

I
B

4 a





 (MF at BC wire)

0 1 2I I
F

4






Waves on a String
25. A string is clamped at both the ends and it is vibrating in its 4th harmonic. The equation of the stationary wave

is Y = 0.3 sin (0.157x) cos (200 t). The length of the string is : (All quantities are in SI units)

,d Mksjh ds nksuksa fljksa dks tdM+ dj j[kk x;k gS rFkk ;g vius prqFkZ lauknh esa dEiu dj jgh gSA bl vizxkeh rjax dk
lehdj.k gS Y = 0.3 sin (0.157x) cos (200 t). bl Mksjh dh yEckbZ gksxh :
(lHkh jkf'k;k¡ SI ek=kd esa gSaA)

(1) 60 m (2) 20 m (3) 40 m (4) 80 m

Ans. (4)

sol. k

3.14

20 20


 

In 4th harmonic

2
k / 20


  


m

4
L 80 m

2


  



13Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

Matrix
JEE Academy

JEE (MAIN ONLINE) 2019

Semiconductors

26. An NPN transistor is used in common emitter configuration as an amplifier with 1 k  load resistance. Signal
voltage of 10 mV is applied across the base-emitter. This produces a 3 mA change in the collector current and

15 A  change in the base current of the amplifier. The input resistance and voltage gain are :

,d NPN VªkfUlLVj dks mHk;fu"B mRltZd foU;kl esa ,d izo/kZd (amplifier) dh rjg mi;ksx djrs gSaA blesa 1 k  dk yksM
izfrjks/k yxk gSA 10 mV dk flXyu oksYVst vk/kkj o mRltZd ds chp esa yxkus ij laxzkgd /kkjk esa 3 mA dk vkSj vk/kkj /kkjk

esa 15 A  dk ifjorZu gksrk gSA fuos'k izfrjks/k rFkk oksYVst yfC/k (gain) ds eku gksaxs :

(1) 0.33 k , 1.5 (2) 0.33 k , 300 (3) 0.67 k , 200 (4) 0.67 k , 300

Ans. (4)

sol.
C

B

I
200

I
  

3

i 6

10 10
R 0.67K

15 10






  



Voltage Gain o

i

R
300

R

 
   

 

Dual Nature of Radiation & Matter

27. The electric field of light wave is given as 3 14

7

2 x N
ˆE 10 cos 2 6 10 t x

5 10 C




 
    

 


. This light falls on a

metal plate of work function 2eV. The stopping potential of the photoelectrons is : Given, E (in eV) = 
12375

(in Å)

izdk'k dh ,d rjax dk fo|qr {ks=k fuEu gS,

3 14

7

2 x N
ˆE 10 cos 2 6 10 t x

5 10 C




 
    

 


 ;g izdk'k ,d /kkrq dh IysV ij vkifrr gS ftldk dk;Z Qyu 2eV gSA

izdkf'kd bysDVªkWuksa ds fujks/kh foHko dk eku gksxk :

fn;k gS (eV esa) = 
12375

(in Å)

(1) 0.48 V (2) 2.48 V (3) 0.72 V (4) 2.0 V

Ans. (1)

sol. × 10–7 m

12375
E 2.475eV

5000
 

K
max

 = E – 

= 0.48 eV

COM, Momentum & Collision
28. A ball is thrown vertically up (taken as + z-axis) from the ground. The correct momentum-height (p-h) diagram

is:

,d xsan dks Åij dh vksj Å/okZ/kj (ekuks + z-v{k) fn'kk esa Qsadk tkrk gSA bldk lgh laosx&Å¡pkbZ (p-h) fp=k gksxk :
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(1) (2) (3) (4) 

Ans. (4)

sol. 2
0V V 2gh 

Direction of velocity changes at top most point

Fluid Mechanics
29. If ‘M’ is the mass of water that rises in a capillary tube of radius ‘r’, then mass of water which will rise in a

capillary tube of radius ‘2r’ is

;fn ,d 'r' f=kT;k dh dsf'kdk uyh esa p<+s gq, ikuh dk nzO;eku ‘M’ gS rks ‘2r’ f=kT;k dh dsf'kdk uyh esa p<+us okys ikuh dk
nzO;eku gksxk :

(1) 2 M (2) M (3) 4 M (4) 
M

2

Ans. (1)

sol. h 1/r
M r2h   (Volume of cylinder)
M  r

Wave Optics
30. The figure shows a Young’s double slit experimental setup. It is observed that when a thin transparent sheet of

thickness t and refractive index   is put in front of one of the slits, the central maximum gets shifted by a

distance equal to n fringe widths. If the wavelength of light used is  , t will be :

fp=k esa ;ax dk f}f>jhZ iz;ksx dk foU;kl fn[kk;k gSA ;g ik;k tkrk gS fd tc ,d iryh ikjn'khZ eksVkbZ t rFkk viorZukad 
dh f>Yyh ,d f>jh ds lekus yxkrs gSa] rks dsUnzh; vf/kdre vius LFkku ls n fÝat&pkSM+kbZ ls foLFkkfir gks tkrk gSA ;fn bl
iz;ksx esa mi;ksx fd;s x;s izdk'k dh rjaxnS/;Z   gS rks t dk eku gksxk :

(1) 
2nD

a( 1)



 
(2) 

2D

a( 1)



 
(3) 

nD

a( 1)



 
(4) 

D

a( 1)



 

Ans. (Bonus)

sol. () t = n 

n
t

1



 


