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Dual Nature of Radiation & Matter

1. Two particles move at right angle to each other. Their de Broglie wavelengths are 
1
 and 

2
 respectively. The

particles suffer perfectly inelastic collision. The de Broglie wavelength , of the final particle, is given by:

nks d.k ,d nwljs ls yEcor~ fn'kkvksa esa xfr'khy gSaA bu d.kksa dh Mh&czkXyh rjax yEckb;k¡ Øe'k% 
1
 rFkk 

2
 gSaA bu d.kksa dk iw.kZr;k vizR;kLFk

la?kV~V gksrk gSA ifj.kkeh d.k dh Mh&czkXyh rjaxnS/;Z bl lehdj.k ls nh tkrh gS :

(1) 1 2    (2) 
1 2

2

 
  (3) 

1 2

2 1 1
 

   (4) 2 2 2
1 2

1 1 1
 

  

A. 4

sol. 1

2

1

1

h
p 



2

2

h
p 



2 2
f 1 2p p p  

2 2

2 2
1 2

h h h
  

  

2 2 2
1 2

1 1 1
  

  

Units & Dimensions

2. In SI units, the dimensions of 
0

0




 is :

SI bdkbZ esa, 
0

0




 dh foek gSa :

(1) 2 1 1AT M L  (2) 3 3/2AT ML (3) 1 3A TML (4) 2 3 1 2A T M L 

A. 4
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sol.
10 0

0

0 0 0

[LT ] [ ]
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q
F
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2

0 2 2

[AT]
[ ]

[MLT ] [L ]
 



1 2 1 3 40

0

[LT ] [A M L T ]  
 

   
 

= [M–1 L–2T3A2]

Circular & WPE

3. A particle moves in one dimension from rest under the influence of a force that varies with the distance travelled

by the particle as shown in the figure. The kinetic energy of the particle after it has travelled 3 m is

,d d.k ,d cy ds izHkko esa fojkekoLFkk ls xfr izkjEHk djrk gSA cy] d.k }kjk pyh nwjh ds vuqlkj bl izdkj ifjofrZr gksrk gS tSlk fd fp=k

esa n'kkZ;k x;k gSA  3 m nwjh pyus ds ckn d.k dh xfrt ÅtkZ gS :

(1) 4 J (2) 2.5 J (3) 5 J (4) 6.5 J

A. 4

sol. Area under F-x graph

E = 
1

W (3 2) (3 2) 2 2
2

      

= 2.5 + 4
= 6.5

Atomic Structure

4. Radiation coming from transitions n = 2 to n = 1 of hydrogen atoms fall on He+ ions in n = 1 and n = 2 states.

The possible transition of helium ions as they absorb energy from the radiation is

gkbMªkstu ijek.kq ds n = 2 ls n = 1 laØe.k ls fudyk fofdj.k He+ dh n = 1 vkSj n = 2 voLFkkvksa ij iM+rk gSA ghfy;e vk;uksa }kjk

bl fofdj.k dh ÅtkZ 'kks"k.k ls laHko laØe.k gS :
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(1) n = 2  n = 4 (2) n = 2  n = 5 (3) n = 2  n = 3 (4) n = 1  n = 4

A. 1

sol. Energy released by hydrogen atom

1

1 1 3
E 13.6 13.6eV

1 4 4

 
      

 

= 10.2 eV

Also, energy absorbed by eH  ion in transition

n = 2 n = 4

2

1 1
E 13.6 4 10.2eV

4 16

 
      

 

So, possible transition is n = 2 n = 4

Fluid Mechanics

5. Water from a pipe is coming at a rate of 100 liters per minute. If the radius of the pipe is 5 cm, the Reynolds

number for the flow is of the order of :

(density of water = 1000 kg/m3, coefficient of viscosity of water = 1 mPa s)

,d ikbi ls ikuh 100 yhVj izfr feuV dh nj ls fudy jgk gSA ;fn ikbi dh f=kT;k 5 cm gS, rc izokg dh jsukYM la[;k dh dksfV gS :

(ikuh dk ?kuRo = 1000 kg/m3, ikuh dk ';kurk xq.kkad = 1 mPa s)

(1) 102 (2) 104 (3) 103 (4) 106

A. 2

sol. Flow rate of water (Q) = 100 lit/min

3
3 3100 10 5

10 m
60 3




   /sec

 Velocity of flow (v) 

3

2 2

Q 5 10

A 3 (5 10 )






 

 

 
10 2

m / s
15 3

 
 

  = 0.2 m/s

 Reynold number (R
e
) 

Dv




2

4

2
(10 10 ) 1000

3 2 10
1

  
 

Order of R
e
 = 104
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Geometrical Optics

6. In figure, the optical fiber is l = 2 m long and has a diameter of d = 20 m. If a ray of light is incident on one end

of the fiber at angle 
1
 = 40°, the number of reflections it makes before emerging from the other end is close to:

(refractive index of fiber is 1.31 and sin 40° = 0.64)

fp=k esa l = 2 m yEcs rFkk d = 20 m O;kl ds ,d izdk'k rUrq dks fn[kk;k gSA ;fn izdk'k dh fdj.k bl rUrq ds ,d fljs ij 
1
 = 40° dks.k

ij vkifrr gksrh gS rks nwljs fljs ls fudyus ls iwoZ blds ijkorZuksa dh yxHkx la[;k gksxh :

(Qkbcj dk viorZukad 1.31 gS rFkk sin 40° = 0.64)

(1) 66000 (2) 55000 (3) 45000 (4) 57000

A. 4

sol.

1 × sin 40º = 1.31 sin


0.64

sin 30º
1.31

    

x = 20 m × cot

 6

2 2
N

x 20 10 cot
 

  

62 10
57735

20 3


 



N 57000

Current Electricity

7. A 200  resistor has a certain color code. If one replaces the red color by green in the code, the new

resistance will be :

200  ds ,d izfrjks/k dk ,d fuf'pr o.kZ ladsr (color code) gSA ;fn yky o.kZ dks gjs o.kZ ls foLFkkfir dj nsrs gSa rks u;k izfrjks/k gksxk:

(1) 400  (2) 500  (3) 300  (4) 100 

A. 2

sol. 200 Red + Black + Brown
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Green 5

So, Green + Black + Brown 500 

Magnetic Field & Force

8. A 20 Henry inductor coil is connected to a 10 ohm resistance in series as shown in figure. The time at which

rate of dissipation of energy (Joule’s heat) across resistance is equal to the rate at which magnetic energy is

stored in the inductor, is :

fp=k esa n'kkZ;s vuqlkj 10 ohm dk izfrjks/k 20 Henry ds ,d izsjdRo dq.Myh ls Js.khØe esa tqM+k gqvk gSA og le; Kkr djks tc izfrjks/k esa

Å"ekgkfu dh nj (Joule’s heat) izsjdRo esa laxzfgr gks jgh pqEcdh; ÅtkZ dh nj ds leku gks &

(1) 
2

ln 2
(2) 2 ln 2 (3) ln 2 (4) 

1
ln 2

2

A. 2

sol. P
R
 = i2 × R (for resistance)

P
B
 = V × i (for battery)

 P
L
 = Vi – i2R (for inductor)

 Vi – i2R - i2R

t/V V
i and i .(1 e )

2R R
    

t /V V
(1 e )

2R R
   

20
t In(2) In(2) 2In(2)

10
    

COM, Momentum & Collision

9. Four particles A, B, C and D with masses m
A
 = m, m

B
 = 2m, m

C
 = 3m and m

D
 = 4m are at the corners of a

square. They have accelerations of equal magnitude with directions as shown. The acceleration of the centre of

mass of the particles is :

nzO;eku m
A
 = m, m

B
 = 2m, m

C
 = 3m rFkk m

D
 = 4m okys pkj d.k A, B, C vkSj D ,d oxZ ds dksuksa ij j[ks x;s gSaA muds Roj.k

,dleku ifjek.k ds gSa vkSj n'kkZ, x;s fp=k ds vuqlkj gSaA d.kksa ds nzO;eku dsUnz dk Roj.k gS :
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(1) Zero (2)  ˆ ˆa i j (3)  a ˆ ˆi j
5

 (4)  a ˆ ˆi j
5



A. 4

sol. CM

ˆ ˆ ˆ ˆ(2m)aj 3m ai ma( i) 4 m a( j)
a

2m 3m 4m m

      


  

ˆ ˆ2ai 2aj a ˆ ˆ(i j)
10 5


  

Electromagnetic Waves

10. A plane electromagnetic wave travels in free space along the x-direction. The electric field component of the

wave at a particular point of space and time is E = 6 Vm–1 along y-direction. Its corresponding magnetic field

component, B would be :

(1) 2 × 10–8 T along y-direction (2) 6 × 10–8 T along z-direction

(3) 2 × 10–8 T along z-direction (4) 6 × 10–8 T along x-direction

,d lery fo|qr pqEcdh; rjax eqDr vkdk'k esa x-fn'kk esa xfr'khy gSA vkdk'k ds ,d fo'ks"k fcUnq ij rjax dk fo|qr {ks=k ?kVd]

,d le; ij E = 6 Vm–1 y-fn'kk esa gSA mlds laxr bldk pqEcdh; {ks=k ?kVd B gksxk :

(1) y–fn'kk esa 2 × 10–8 T (2) z–fn'kk esa 6 × 10–8 T

(3) z–fn'kk esa 2 × 10–8 T (4) x–fn'kk esa 6 × 10–8 T

A. 3

sol.
80

0 8

E 6
B 2 10 T

c 3 10
   



Propagation direction = ˆ ˆE B

ˆ ˆ ˆi j B 

ˆB̂ k 

Capacitance

11. Voltage rating of a parallel plate capacitor is 500 V. Its dielectric can withstand a maximum electric field of 106

V/m. The plate area is 10–4 m2. What is the dielectric constant if the capacitance is 15 pF ?

(given 
0
 = 8.86 × 10–12 C2/Nm2)
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,d lekUrj IysV la/kkfj=k dh oksYVst Js.kh (rating) 500 V gSA bldk ijkoS|qr inkFkZ vf/kdre 106 V/m dk fo|qr {ks=k lgu dj ldrk

gSA IysV dk {ks=kQy 10–4 m2 gSA  ;fn la/kkfj=k dh /kkfjrk dk eku 15 pF gks rks ijkoS|qrkad dk eku gksxk :

(fn;k gS 
0
 = 8.86 × 10–12 C2/Nm2)

(1) 3.8 (2) 4.5 (3) 8.5 (4) 6.2

A. 3

sol.
0k A

C
d




V
E

d


12 4 6
12 k 8.86 10 10 10

15 10
500

 
    

 

k = 8.5

Communication Systems

12. The wavelength of the carrier waves in a modern optical fiber communication network is close to :

,d vk/kqfud izdk'kh; Qkbcj lapj.k tky esa okgd rjax dh fudVre rjaxnS/;Z gS :

(1) 600 nm (2) 900 nm (3) 1500 nm (4) 2400 nm

A. 3

sol. Fact Based

Wavelength of carrier waves in modern optical fiber communication is most widely used near about 1500 nm.

Elasticity

13. A steel wire having a radius of 2.0 mm, carrying a load of 4 kg, is hanging from a ceiling. Given that g =

3.1  ms–2, what will be the tensile stress that would be developed in the wire?

(1) 4.8 × 106 Nm–2 (2) 3.1 × 106 Nm–2

(3) 5.2 × 106 Nm–2 (4) 6.2 × 106 Nm–2

4 kg ds Hkkj dks ogu djrs gq, ,d 2.0 mm f=kT;k ds LVhy ds ,d rkj dks Nr ls yVdk;k x;k gSA fn;k gS g = 3.1  ms–2A rkj esa mRiUu

rU; izfrcy (tensile stress) dk eku D;k gksxk\

(1) 4.8 × 106 Nm–2 (2) 3.1 × 106 Nm–2

(3) 5.2 × 106 Nm–2 (4) 6.2 × 106 Nm–2

A. 2

sol.
6 2

3 2

F 4 3.1
Stress 3.1 10 N / m

A (2 10 )

 
   

 

Rotation

14. A thin circular plate of mass M and radius R has its density varying as (r) = 
0
 r with 

0
 as constant and r is the

distance from its center. The moment of inertia of the circular plate about an axis perpendicular to the plate and

passing through its edge is I = a MR2. The value of the coefficient a is
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nzO;eku M vkSj f=kT;k R dh ,d o`Ùkh; IysV dk ?kuRo (r) = 
0
 r, ds vuqlkj ifjofrZr gks jgk gS tgk¡ 

0
 fLFkjkad gS vkSj r mlds dsUnz ls

nwjh gSA IysV ds yEcor~ vkSj IysV dh ifjf/k ls tkus okyh v{k ds ifjr% oÙ̀kh; IysV dk tM+Ro vk?kw.kZ I = a MR2 gSA xq.kkad a dk eku gS :

(1) 
3

2
(2) 

1

2
(3) 

3

5
(4) 

8

5

A. 4

sol.

R 3
0

0

0

2 r R
M r 2 rdr

3


    

R 5
2 0

C 0

0

2 r R
I r 2 rdr r

5


     

5
2 5 0

C 0

16 R1 1
I I MR 2 R

3 5 15

 
       

 

3 2 2
0

8 2 8
R R MR

5 3 5

 
    

Alternating Current

15. An alternating voltage v(t) = 220 sin 100t volt is applied to a purely resistive load of 50 . The time taken for

the current to rise from half of the peak value to the peak value is :

,d izR;korhZ oksYVst L=kksr v(t) = 220 sin 100t oksYV dks ,d 50 izfrjks/k ij yxk;k x;k gSA /kkjk dk eku vk/ks f'k[kj eku ls iw.kZ

f'k[kj eku rd c<+us esa yxs le; dk eku gksxk :

(1) 2.2 ms (2) 7.2 ms (3) 5 ms (4) 3.3 ms

A. 4

sol. I = I
m
 sin(100t)

t
1
 is time taken to reach half of the peak value


m

m 1

I
I sin(100 t )

2
 

 1100 t
6


 

 1

1
t s

600


2 1
T s

100 50


 




T

4
 is time taken to reach from zero to peak value

req 1

T 1 1 2 1
t t s 3.3ms

4 200 600 600 300
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Gravitation

16. Four identical particles of mass M are located at the corners of a square of side 'a'. What should be their speed

if each of them revolves under the influence of others’ gravitational field in a circular orbit circumscribing the

square ?

nzO;eku M ds pkj ,dleku d.k Hkqtk 'a' ds ,d oxZ ds dksuksa ij fLFkr gSA ;fn ;s d.k ,d nwljs ds xq:Rokd"kZ.k izHkko esa bl oxZ ds ifjoÙ̀k

,d oÙ̀kh; d{kk esa xfr'khy gSa rks d.k dh pky D;k gksxh\

(1) 
GM

1.41
a

(2) 
GM

1.16
a

(3) 
GM

1.21
a

(4) 
GM

1.35
a

A. 2

sol.
a

a

F1

F1F2

 

2 2

1 2 22

a GM GM
r ,F ,F

a2 2a
  

2

1 2

mv
2F cos 45 F

r
 

2 2

2

Mv GM 1
2

a a 2

2

 
   

   
 
 


2 GM 1

v 1
a 2 2

 
  

 


GM 1 GM

v 1 1.16
a a2 2
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Electrostatics

17. The bob of a simple pendulum has mass 2 g and a charge of 5.0 C. It is at rest in a uniform horizontal electric

field of intensity 2000 V/m. At equilibrium, the angle that the pendulum makes with the vertical is

(take g = 10 m/s2)

5.0 C vkos'k okyk vkSj nzO;eku 2 g dk ,d ljy nksyd dk ckWc rhozrk 2000 V/m ds ,d ,dleku {kSfrt fo|qr {ks=k esa

fojkekoLFkk ij gSA lkE;koLFkk esa., Å/okZ/kj ls nksyd tks dks.k cuk,xk] og gS :

(g = 10 m/s2 ysa)

(1) tan–1 (0.2) (2) tan–1 (5.0) (3) tan–1 (2.0) (4) tan–1 (0.5)

A. 4

sol. In y direction Tcosmg        .........(1)

In x direction TsinqE          ........(2)

2

1


qE
tan

mg
 

6

3

5 10 2000 1
tan

2 10 10 2





 
  

 

1 1
tan

2
  

  
 

Waves on a String

18. A wire of length 2L, is made by joining two wires A and B of same length but different radii r and 2r and made

of the same material. It is vibrating at a frequency such that the joint of the two wires forms a node. If the

number of antinodes in wire A is p and that in B is q then the ratio p : q is

,d gh inkFkZ ds ,dleku yEckbZ ijUrq fHkUu f=kT;k r rFkk 2r ds nks rkjksa dks tksM+dj, 2L yEckbZ dk ,d rkj cuk;k tkrk gSA

;g bl izdkj dfEir gksrk gS fd nksuksa rkjksa dk tksM+ ,d fuLian cusA ;fn rkj A esa izLianksa dh la[;k p gS vkSj B esa q gS, rc

vuqikr p : q gS :

(1) 4 : 9 (2) 1 : 2 (3) 3 : 5 (4) 1 : 4

A. 2

sol.
A B B A

B A A B

V u r
2

V u r


   



A B2   

p 1

q 2
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Semiconductor

19. The reverse breakdown voltage of a Zener diode is 5.6 V in the given circuit.

fn;s x;s ifjiFk esa tsuj Mk;ksM dh i'p~ Hkatu oksYVrk 5.6 V gS &

The current I
Z
 through the Zener is

rks tsuj Mk;ksM ls izokfgr /kkjk I
Z
 gksxh &

(1) 15 mA (2) 7 mA (3) 10 mA (4) 17 mA

A. 3

sol.

800

5.6
I A 7 mA

800
  

200

9 5.6
I 17mA

200



 

 I
Z
 = 17 – 7 = 10 mA

Electromagnetic Induction

20. A thin strip 10 cm long is on a U shaped wire of negligible resistance and it is connected to a spring of spring

constant 0.5 Nm–1(see figure). The assembly is kept in a uniform magnetic field of 0.1 T. If the strip is pulled

from its equilibrium position and released, the number of oscillations it performs before its amplitude decreases

by a factor of e is N. If the mass of the strip is 50 grams, its resistance 10  and air drag negligible, N will be

close to

ux.; izfrjks/k okys ,d U vkdkj ds rkj ij 10 cm yEch ,d iryh iV~Vh j[kh gS vkSj bls 0.5 Nm–1 dekuh fLFkjkad okyh

,d dekuh ls tksM+k x;k gSA (fp=k ns[ksa)A lek;kstu dks ,d 0.1 T ds ,dleku pqEcdh; {ks=k esa j[kk x;k gSA ;fn iV~Vh dks

bldh lkE;koLFkk ls [khapk tkrk gS vkSj fQj NksM+ fn;k tkrk gS, rc blds vk;ke esa e ds xq.kd ls deh vkus ds fy;s fd;s x;s

nksyuksa dh la[;k N gSA ;fn iV~Vh dk nzO;eku 50 xzke gS, bldk izfrjks/k 10  gSa vkSj ok;q vojks/k (drag) ux.; gS] rc N dk

eku yxHkx gksxk :



12Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

Matrix
JEE Academy

JEE (MAIN ONLINE) 2019

(1) 1000 (2) 5000 (3) 50000 (4) 10000

A. 2

sol.
Blv

F kx iIB kx IB
R

      

2 2B I
F kx v

R
   

So, it is case of damped oscillation

bt

2m
0A A e



 

bt

0 2m
0

A
A e

e



 

3

2 2

2m 2 50 10 10
t 10000s

0.01 0.01B I

R

  
   

 
 
 

Time period, 
m

T 2 2s
k

  

 Number, 
10000

N 5000
2

 

Kinematics

21. Ship A is sailing towards north-east with velocity ˆ ˆv 30i 50j 


 km / hr where î  points east and ĵ , north. Ship

B is at a distance of 80 km east and 150 km north of Ship A and is sailing towards west at 10 km/hr. A will be

at minimum distance from B in :

tgkt A osx ˆ ˆv 30i 50j 


 km / hr ls mÙkj&iwoZ fn'kk esa ty;k=kk dj jgk gS tgk¡ î  iwoZ rFkk ĵ  mÙkj dh vksj bafxr gSaA

tgkt B, tgkt A ls 80 km iwoZ dh vksj vkSj 150 km mÙkj dh vksj, nwjh ij fLFkr gS vkSj if'pe dh vksj 10 km/hr dh pky

ls ty;k=kk dj jgk gSA A ls B dh nwjh U;wure gksxh :

(1) 2.2 hrs. (2) 4.2 hrs. (3) 3.2 hrs. (4) 2.6 hrs.

A. 4

sol.
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Av 30i 50jkm / hr 


BA
ˆ ˆv (80i 150j) km 



Bv ( 10i)km / hr 


BA B A
ˆ ˆ ˆ ˆ ˆv v v 10i 30i 50i 40i 50j       

  

Projection of

BA BA
BA BA

BA

(r ).(v )
(r )on v

| v |


 
 



A B
 

10 107 107
t 2.6 Hrs.

4141 10 41


   



Current Electricity

22. For the circuit shown, with R
1
 = 1.0 , R

2
 = 2.0 , E

1
 = 2 V and E

2
 = E

3
 = 4 V, the potential difference

between the points 'a' and 'b' is approximately (in V)

fn[kk;s x;s ifjiFk esa, R
1
 = 1.0 , R

2
 = 2.0 , E

1
 = 2 V vkSj E

2
 = E

3
 = 4 V gSaA fcUnqvksa 'a' ,oa 'b' ds chp foHkokUrj

yxHkx (V esa) gSa %

(1) 2.7 (2) 3.7 (3) 2.3 (4) 3.3

A. 4

sol.
1 2 3 2 3 1 3 1 2

1 2 2 3 3 1

E r r E r r E r r
v

r r r r r r

 


 

2(2 2) 4(2 2) 4(2 2)

4 4 4
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40 10
3.3 Volt

12 3
  

Heat Transfer

23. Two identical beakers A and B contain equal volumes of two different liquids at 60°C each and left to cool

down. Liquid in A has density of 8 × 102 kg/m3 and specific heat of 2000 Jkg–1K–1 while liquid in B has density

of 103 kgm–3 and specific heat of 4000 Jkg–1K–1. Which of the following best describes their temperature

versus time graph schematically? (assume the emissivity of both the beakers to be the same)

nks ,dleku chdj A ,oa B esa nks fHkUu nzoksa ds leku vk;ru 60°C rkieku ij j[ks gSa vkSj BaMk gksus ds fy, NksM+ fn, x;s gSaA

A esa nzo dk ?kuRo 8 × 102 kg/m3 gS vkSj fof'k"V Å"ek 2000 Jkg–1K–1 tcfd B esa nzo dk ?kuro 103 kgm–3 gSa vkSj fof'k"V

Å"ek 4000 Jkg–1K–1 gSA fuEufyf[kr esa ls dkSu&lk xzkQ rkieku dk le; ds lkFk ifjorZu fof/kor~ iznf'kZr djrk gS\

(nksuksa chdjksa dh mRltZdrk ,dleku eku ysaA)

(1) (2) 

(3) (4) 

A. 2

sol.
4dT

mS e AT
dt

 
   

 

4dT e A T

dt Vol. S

 
 

 

A B

A

B

dT

dt
(2) 1

dT

dt

 
      

 
 

 

So, A cools down at fater rate.

Electrostatics

24. A solid conducting sphere, having a charge Q, is surrounded by an uncharged conducting hollow spherical

shell. Let the potential difference between the surface of the solid sphere and that of the outer surface of the

hollow shell be V. If the shell is now given a charge of –4 Q, the new potential difference between the same two
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surfaces is:

vkos'k Q okys ,d Bksl pkydh; xksys dks ,d vukosf'kr pkydh; [kks[kys xksyh; dop ls ?ksjk x;k gSA Bksl xksys ds i"̀B vkSj

[kks[kys dop ds cká i`"B ds chp foHkokUrj V gSA ;fn dop dks vc ,d vkos'k –4 Q fn;k tkrk gS, rc mUgha nksuksa i`"Bksa ds

chp u;k foHkokUrj gksxk :

(1) –2 V (2) V (3) 2 V (4) 4 V

A. 2

sol. In case-1

Electric field between spherical surface

2

KQ
E

r



In case-2
Electric field between surfaces remain unchanged.

 Potential difference between them remain unchanged too.

Magnetic Field & Force

25. A circular coil having N turns and radius r carries a current I. It is held in the XZ plane in a magnetic field ˆBi .

The torque on the coil due to the magnetic field is

f=kT;k r vkSj pDdj N okyh ,d o`Ùkh; dq.Myh esa /kkjk I izokfgr gks jgh gSA bls pqEcdh; {ks=k ˆBi  esa XZ lery esa j[kk tkrk

gSA pqEcdh; {ks=k ds dkj.k dq.Myh ij cyvk?kw.kZ gksxk :

(1) 
2B r I

N


(2) 

2Br I

N
(3) 2B r IN (4) 'kwU;

A. 3

sol. | | | m B |  


NI A B
 

[A = r2]
 NIr2B

Geometrical Optics

26. An upright object is placed at a distance of 40 cm in front of a convergent lens of focal length 20 cm. A

convergent mirror of focal length 10 cm is placed at a distance of 60 cm on the other side of the lens. The
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position and size of the final image will be:

(1) 20 cm from the convergent mirror, twice the size of the object

(2) 20 cm from the convergent mirror, same size as the object

(3) 40 cm from the convergent lens, twice the size of the object

(4) 40 cm from the convergent mirror, same size as the object

20 cm Qksdl yEckbZ okys ,d vfHklkjh ysUl ds lkeus 40 cm dh nwjh ij ,d lh/kh oLrq dks j[kk x;k gSA ysUl ds nwljh vksj

60 cm dh nwjh ij 10 cm Qksdl yEckbZ okys ,d vfHklkjh niZ.k dks j[kk x;k gSA vfUre izfrfcEc dh fLFkfr vkSj vkdkj

gksxk :

(1) vfHklkjh niZ.k ls 20 cm ij, oLrq ds vkdkj dk nksxquk

(2) vfHklkjh niZ.k ls 20 cm ij, oLrq ds leku vkdkj dk

(3) vfHklkjh ysUl ls 40 cm ij, oLrq ds vkdkj dk nksxquk

(4) vfHklkjh niZ.k ls 40 cm ij, oLrq ds leku vkdkj dk

A. Bonus

sol. 1

40 20
v 40cm

(40 20)


 



u
2
 = 60 – 40 = 20 cm

 2

20 10
v 20cm

(20 10)


 



 Image traces back to object itself as image formed by lens is a centre of curvature of mirror.

COM, Momentum & Collision

27. If 1022 gas molecules each of mass 10–26 kg collide with a surface (perpendicular to it) elastically per second

over an area 1 m2 with a speed 104 m/s, the pressure exerted by the gas molecules will be of the order of:

;fn izR;sd nzO;eku 10–26 kg ds 1022 xSl v.kq 104 m/s dh pky ls 1 m2 {ks=kQy ij izfr lsd.M izR;kLFk la?kV~V dj jgs gSa]

rc xSl v.kqvksa }kjk yxk;k x;k nkc dk dksfVeku gksxk :

(1) 108 N/m2 (2) 103 N/m2 (3) 1016 N/m2 (4) 104 N/m2

A. Bonus

sol.
N (2 mv)

P
t A




 

22 26 4
210 2 10 10

2 N / m
1 1

  
 



Calorimetry

28. A thermally insulated vessel contains 150 g of water at 0°C. Then the air from the vessel is pumped out

adiabatically. A fraction of water turns into ice and the rest evaporates at 0°C itself. The mass of evaporated

water will be closest to: (Latent heat of vaporization of water = 2.10 × 106 J kg–1 and Latent heat of Fusion of

water = 3.36 × 105 J kg–1)

0°C ij 150 g ikuh dks Å"eh; foyx ik=k esa j[kk x;k gSA ik=k ls ok;q dks :)ks"e izØe }kjk fu"dkflr djrs gSaA ikuh dk ,d

Hkkx cQZ esa rFkk 'ks"k 0°C dh ok"i esa ifjofrZr gks tkrk gSA okf"ir ikuh ds nzO;eku dk fudVre eku gksxk :
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(ikuh ds ok"ihdj.k dh xqIr Å"ek = 2.10 × 106 J kg–1 vkSj ikuh ds xyr dh xqIr Å"ek = 3.36 × 105 J kg–1)

(1) 130 g (2) 150 g (3) 20 g (4) 35 g

A. 3

sol. Let amount of water evaported be m gram.

 m × L
V
 = (150 – m) × L

S

m × 540 = (150 – m) × 80

 m 20g

Wave Optics

29. In an interference experiment the ratio of amplitudes of coherent waves is 
1

2

a 1

a 3
 . The ratio of maximum and

minimum intensities of fringes will be:

fdlh O;frdj.k ds iz;ksx esa dykc) L=kksrksa ds vk;keksa dk vuqikr 
1

2

a 1

a 3
  gSaA fÝatksa dh vf/kdre vkSj U;wure rhozrkvksa dk

vuqikr gksxk :

(1) 4 (2) 18 (3) 9 (4) 2

A. 1

sol. 1

2

a 3

a 1


2 2

max 2 1

min 2 1

I a a 3 1
4

I a a 3 1

   
      

   

Elasticity

30. A boy’s catapult is made of rubber cord which is 42 cm long, with 6 mm diameter of crosssection and of

negligible mass. The boy keeps a stone weighing 0.02 kg on it and stretches the cord by 20 cm by applying a

constant force. When released, the stone flies off with a velocity of 20 ms–1. Neglect the change in the area of

cross-section of the cord while stretched. The Young’s modulus of rubber is closest to:

,d ckyd dk xqysy 42 cm yEch vkSj 6 mm vuqizLFk dkV ds O;kl dh jcM+ dh Mksjh dk cuk gS] ftldk nzO;eku ux.; gSA

ckyd 0.02 kg Hkkj dk ,d iRFkj bl ij j[krk gS vkSj Mksjh dks ,d fu;r cy ls 20 cm }kjk rkfur djrk gSA tc bls NksM+rk

gS] rc iRFkj 20 ms–1 ds osx ls tkrk gSA rkfur gksus ij Mksjh ds vuqizLFk dkV esa ifjorZu ux.; gSA jcM+ dk ;ax izR;kLFkrk

xq.kkad dk fudVre eku gS :

(1) 104 Nm–2 (2) 103 Nm–2 (3) 108 Nm–2 (4) 106 Nm–2

A. 4

sol.
2 21 YA 1

. ( ) mv
2 L 2

 
  

 
l
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2

2

mv L
Y

A( )


l

6

0.02 400 0.42 4

36 10 0.04

  


  

= 2.3 × 106 N/m2

So, order is 106.


