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RED COLOUR IS ANSWER IN JEE-MAIN

Dual Nature of Radiation & Matter

1. A particle moving with kinetic energy E has de Broglie wavelength . If energy E is added to its energy, the

wavelength become /2. Value of E,  is :

xfrt ÅtkZ E ds ,d d.k dk Mh&czksXyh rjaxnS/;Z gSA ;fn bldh ÅtkZ eas E ÅtkZ vkSj tksM+ nh tk;sa rks rjaxnS/;Z dk eku

/2 gks tkrk gSA E dk eku gS%

(1) E (2) 2E (3) 4E (4*) 3E

A.

Question ID : 4050361935

Option 1 ID : 4050366960

Option 2 ID : 4050366961

Option 3 ID : 4050366963

Option 4 ID : 4050366962

Sol.

KTG & Thermodynamics

2. Which of the following is an equivalent cyclic process corresponding to the thermodynamic cyclic given in the

figure ? where, 1  2 is adiabatic

(Graphs are schematic and are not to scale)

uhps fn;s x;s xzkQksa eas dkSu lk xzkQ fp= eas fn[kk;h x;h Å"ekxfrt pØh; izfØ;k ds lerqY; pØh; izfØ;k n'kkZrk gS\ 1 

2 ,d :)ks"e izfØ;k gSA

(fp= lkadsfrd gS)
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A.

Question ID : 4050361925

Option 1 ID : 4050366923

Option 2 ID : 4050366920
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Option 3 ID : 4050366921

Option 4 ID : 4050366922

Sol.

WPE

3. Consider a force ˆ ˆF xi yj  


. The work done by this force in moving a particle from point A(1, 0) to B(0, 1)

along the line segment is :

(all quantities are in SI units)

vkidks ,d cy ˆ ˆF xi yj  


 fn;k x;k gSA ,d d.k dks fcUnq A(1, 0) ls fcUnq B(0, 1) rd fp= esa fn[kk;h x;h js[kk ij ys

tkus esa bl cy }kjk fd;k x;k dk;Z gksxk%

(lHkh jkf'k;k¡ SI esa nh x;h gSA)

A(1,0)
X

(0,0)

B(0,1)
Y

(1*) 1 (2) 3/2 (3) 1/2 (4) 2

A.

Question ID : 4050361920

Option 1 ID : 4050366902

Option 2 ID : 4050366901

Option 3 ID : 4050366900

Option 4 ID : 4050366903

Sol.

KTG & Thermodynamics

4. Consider two ideal diatomic gases A and B at some temperature T. Molecules of the gas A are rigid, and have

a mass m. Molecules of the gas B have an additional vibrational mode, and have a mass m/4. The ratio of the

specific heats ( A
VC  and B

VC ) of gas A and B, respectively is :

fdlh rkieku T ij nks vkn'kZ f}ijek.kqd xSls A rFkk B ij fopkj djsaA xSl A ds v.kq n<̀+ gS rFkk mudk nzO;eku m gSA xSl B ds v.kq dEiu

xfr Hkh djrs gS vkSj mudk nzO;eku m/4 gSA xSl A vkSj B dh fof'k"V Å"ekvksa] Øe'k% A
VC  rFkk B

VC  dk vuqikr gksxk%

(1*) 5 : 7 (2) 5 : 9 (3) 3 : 5 (4) 7 : 9

A.
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Question ID : 4050361926

Option 1 ID : 4050366925

Option 2 ID : 4050366927

Option 3 ID : 4050366924

Option 4 ID : 4050366926

Sol.

Electrostatics

5. Consider a sphere of radius R which carries a uniform charge denisty  . If a sphere of radius 
R

2
 is carved out

of it, as shown, the ratio 
A

B

| E |

| E |



  of magnitude of electric field AE


 and BE


 , respectively, at points A and B due

to the remaining portion is :

,d R f=kT;k ds xksys eas leku ?kuRo   dk vkos'k forfjr gSA ;fn bl xksys ls 
R

2
 f=kT;k dk ,d xksyk dkVdj fp=kkuqlkj fudky fn;k tk;

rks cps gq, Hkkx ds dkj.k fcUnqvksa  A rFkk B ij fo|qr {ks=k (Øe'k% AE


 rFkk BE


 ) ds eku dk vuqikr 
A

B

| E |

| E |



  gksxk%

R

2

R
A

B

(1) 
18

54
(2) 

17

54
(3*) 

18

34
(4) 

21

34

A.

Question ID : 4050361928

Option 1 ID : 4050366935

Option 2 ID : 4050366934

Option 3 ID : 4050366932

Option 4 ID : 4050366933

Sol.

Dual Nature of Radiation & Matter

6. Radiation, with wavelength 6561 Å falls on a metal surface to produce photoelectrons. The electrons are made

to enter a uniform magnetic field of 3 × 10–4 T. If the radius of the largest circular path followed by the electrons

is 10 mm, the work function of the metal is close to :
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rjaxnS/;Z 6561 Å dk fofdj.k ,d /kkrq dh lrg ij iM+rk gS vkSj blls izdkf'kd bysDVªkWu iSnk gksrs gSA bu bysDVªkWuksa dks ,d

leku pqEcdh; {ks=] ftldk eku 3 × 10–4 T gS] eas izos'k djkus ij muds }kjk cuk;s x;s lcls cM+s o`Ùkh; iFk dh f=T;k 10 mm

gSA /kkrq ds dk;Z Qyu dk eku fuEu eas ls fdlds fudVre gS\

(1) 0.8 eV (2) 1.6 eV (3*) 1.1 eV (4) 1.8 eV

A.

Question ID : 4050361936

Option 1 ID : 4050366964

Option 2 ID : 4050366966

Option 3 ID : 4050366965

Option 4 ID : 4050366967

Sol.

Fluid Mechanics

7. Water flows in a horizontal tube (see figure). The pressure of water changes by 700 Nm–2 between A and B

where the area of cross section are 40  cm2 and 20 cm2, respectively. Find the rate of flow of water through the

tube.

(density of water = 1000 kgm–3 )

,d {kSfrt uyh esa ikuh cg jgk gS ¼ fp=k ns[ksa ½A bl uyh esa A vkSj B ds chp ikuh ds ncko esa 700 Nm–2 dk vUrj gSA A rFkk B ij uyh dh

vuqizLFk dkV dk {ks=kQy Øe'k% 40  cm2 rFkk 20 cm2 gSA uyh eas ikuh ds cgko dh nj gS%

(ikuh dk ?kuRo = 1000 kgm–3 )

A B

(1) 2420 cm3/s (2*) 2720 cm3/s (3) 1810 cm3/s (4) 3020 cm3/s

A. 2

Question ID : 4050361924

Option 1 ID : 4050366917

Option 2 ID : 4050366918

Option 3 ID : 4050366916

Option 4 ID : 4050366919

Sol.

Rotation

8.

d

C

A B

O

Three solid spheres each of mass m and diameter d are stuck together such that the lines connecting the centres
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form an equilateral triangle of side of length d. The ratio I
0
/I

A
 of moment of inertia I

0
 of the system about an axis

passing the centroid and about centre of any of the spheres I
A
 and perpendicular to the plane of the triangle is :

nzO;eku m rFkk O;kl  d ds rhu Bksl xksyksa dks bl izdkj fpidk;k x;k gS fd muds dsUnzksa dks tksM+us okyh js[kk,¡  d yEckbZ dh Hkqtk dk ,d

leckgq f=kHkqt cukrh gSA bl f=kHkqt ds dsUnzd vkSj fdlh ,d xksys ds dsUnz ls gksdj tkus okys rFkk f=kHkqt ds lery ds yEcor v{kksa ds lkis{k

bl fudk; ds tM+Ro vk?kw.kZ Øe'k% I
0
 rFkk I

A 
gSA rc I

0
/I

A
 dk eku gS%

(1) 
15

13
(2) 

23

13
(3*) 

13

23
(4) 

13

15

A.

Question ID : 4050361922

Option 1 ID : 4050366911

Option 2 ID : 4050366910

Option 3 ID : 4050366908

Option 4 ID : 4050366909

Sol.

Units & Dimensions

9. A quantity f  is given by 
5hc

= 
G

f  where c is speed of light, G universal gravitational constant and h is the

Planck's constant. Dimension of  f  is that of  :

(1) momentum (2) energy (3) area (4) volume

,d jkf'k f  dk lw= 
5hc

= 
G

f  gSA ;gka ij c izdk'k dh xfr] G loZO;kih xq:Rokd"kZ.k fLFkjkad rFkk h Iykad dk fLFkjkad gSA f

dh foek,a fuEu eas ls fdlds leku gS\

(1) {ks=Qy (2*) laosx (3) ÅtkZ (4) vk;ru

A.

Question ID : 4050361919

Option 1 ID : 4050366897

Option 2 ID : 4050366899

Option 3 ID : 4050366898

Option 4 ID : 4050366896

Sol.

Geometrical Optics

10. The aperture diameter of a telescope is 5m. The separation between the moon and the earth is 4 × 105 km.

With light of wavelength of 5500 Å, the minimum separation between objects on the surface of moon, so that

they are just resolved, is close to :
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,d VsyhLdksi ds }kjd dk O;kl 5m gSA i`Foh vkSj pUnzek ds chp dh nwjh 4 × 105 km gSA ;fn izdk'k dk rjaxnS/;Z 5500 Å fy;k tk;s

rks pUnzek ij nks oLrqvksa dh chp dh U;wure nwjh yxHkx fdruh gksxh ftlls muesa foHksnu djk tk lds %

(1) 600 m (2) 200 m (3*) 60 m (4) 20 m

A.

Question ID : 4050361934

Option 1 ID : 4050366959

Option 2 ID : 4050366958

Option 3 ID : 4050366957

Option 4 ID : 4050366956

Sol.

Magnetic Field & Force

11. A charged particle of mass 'm' and charge 'q' moving under the influence of uniform electric field Ei


 and a

uniform magnetic field Bk


 follows a trajectory from point P to Q as shown in figure. The velocities at P and Q

are respectively, i


 and 2 j 


. Then which of the following statements (A, B, C, D) are the correct ? (Trajectory

shown is schematic and not to scale)

Y

E

B

X
Q

P

a

O 2a
2v

v

(1) 

23 m
E

4 qa

 
  

 

(2*) Rate of work done by the electric field at P is 

33 m

4 a

 
 
 

(3) Rate of work done by both the fields at Q is zero

(4) The difference between the magnitude of angular momentum of the particle at P and Q is 2 ma  .

nzO;eku 'm' vkSj vkos'k 'q' dk ,d d.k ,d leku fo|qr {ks=k Ei


 rFkk ,dleku pqEcdh; {ks=k Bk


 esa pyrk gqvk fcUnq P ls fp=k esa fn[kk;s

iFk ij pydj fcUnq Q rd igqaprk gSA d.k dk fcUnqvksa P vkSj Q ij osx Øe'k% i


 rFkk 2 j 


 gSA ,sls esa uhps fn;s x;s dFkuksa (A, B, C,

D) eas ls dkSu & dkSu ls dFku lgh gS \(fn[kk;k x;k iFk lkadsfrd gS)
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Y

E

B

X
Q

P

a

O 2a
2v

v

(1) 

23 m
E

4 qa

 
  

 

(2*) fcUnq P ij fo|qr {ks=k }kjk d.k ij fd;s tk jgs dk;Z dh nj 

33 m

4 a

 
 
 

 gSA

(3) nksuksa fo|qr rFkk pqEcdh; {ks=kksa }kjk d.k ij fcUnq Q ij fd;s tk jgs dk;Z dh nj 'kwU; gSA

(4) fcUnq P vkSj Q ij d.k ds dks.kh; laosx ds eku esa  2 ma  dk vUrj gSA

Question ID : 4050361931

Option 1 ID : 4050366945

Option 2 ID : 4050366947

Option 3 ID : 4050366946

Option 4 ID : 4050366944

Sol.

Current Electricity

12. In the given circuit diagram, a wire is joining points B and D. The current in this wire is:

fp=k esa fn[kk;s ifjiFk esa fcUnqvksa B rFkk D dks ,d rkj }kjk tksM+k x;k gSA bl rkj ls cgusokyh fo|qr /kkjk dk eku ,Eih;j eas gksxk%

A C

D

B1 



20 V

(1) 4A (2) 0.4A (3*) 2A (4) zero

A.

Question ID : 4050361938

Option 1 ID : 4050366974

Option 2 ID : 4050366975
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Option 3 ID : 4050366973

Option 4 ID : 4050366972

Sol.

Errors & Significant Digits

13. If the screw on a screw-gauge is given six rotations, it moves by 3 mm on the main scale. If there are 50

divisions on the circular scale the least count of the screw gauge is :

,d LØwxst eas ;fn isp dks N% ckj ?kqek;k tk; rks ;g eq[; iSekus ij 3 mm dh  nwjh r; djrk gSA ;fn oÙ̀kh; iSekus ij 50 Hkkx gksa rks LØwxst

dk vYirekad fdruk gksxk \

(1) 0.001 mm (2*) 0.001 cm (3) 0.02 mm (4) 0.01 cm

A.

Question ID : 4050361937

Option 1 ID : 4050366971

Option 2 ID : 4050366970

Option 3 ID : 4050366969

Option 4 ID : 4050366968

Sol.

Sound Waves

14. Three harmonic waves having equal frequency v and same intensity I
0
, have phase angles 0,

4


 and 

4




respectively. When they are superimposed the intensity of the resultant wave is close to :

,d leku vko`fÙk v rFkk rhozrk I
0 
dh rhu gjkRed rjaxksa ds dykdks.k Øe'k% 0,

4


 rFkk 

4


  gSA tc bu rjaxksa ds v/;kjksfir

djk tkrk gS rks ifj.kkeh rjax dh rhozrk gksxh %

(1) 0.2 I
0

(2) 3 I
0

(3) I
0

(4*) 5.8 I
0

A.

Question ID : 4050361927

Option 1 ID : 4050366929

Option 2 ID : 4050366930

Option 3 ID : 4050366928

Option 4 ID : 4050366931

Sol.
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COM, Momentum & Collision

15. Two particles of equal mass m have respective initial velocities ˆui  and 
ˆ ˆi j

u
2

 
  
 

. They collide completely

inelastically. The energy lost in the process is :

leku nzO;eku m ds nks d.kksa dk izkjfEHkd osx ˆui  rFkk 
ˆ ˆi j

u
2

 
  
 

 gSA ;s d.k iw.kZr% vizR;kLFk :i ls Vdjkrs gSA bl izfØ;k eas gksus okyh ÅtkZ

dh {kfr gS%

(1) 
22

mu
3

(2*) 
21

mu
8

(3) 
21

mu
3

(4) 
23

mu
4

A.

Question ID : 4050361921

Option 1 ID : 4050366906

Option 2 ID : 4050366904

Option 3 ID : 4050366907

Option 4 ID : 4050366905

Sol.

Magnetic Field & Force

16. A long, straight wire of radius a carries a current distributed uniformly over its cross-section. The ratio of the

magnetic fields due to the wire at distance 
a

3
 and 2a, respectively from the axis of the wire is :

,d yEcs lh/ks a f=T;k ds rkj esa fo|qr /kkjk cg jgh gSA ;g /kkjk blds vuqizLFk dkV ij leku :i ls forfjr gSA rkj }kjk blds

v{k ls Øe'k% 
a

3
 rFkk 2a nwjh ij cuus okys pqEcdh; {ks=ksa ds eku dk vuqikr gksxk%

(1) 3/2 (2*) 2/3 (3) 2 (4) 1/2

A.

Question ID : 4050361930

Option 1 ID : 4050366943

Option 2 ID : 4050366942

Option 3 ID : 4050366941

Option 4 ID : 4050366940

Sol.

Electromagnetic Waves

17. The electric fields of two plane electromagnetic plane waves in vacuum are given by
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1 0
ˆE E j cos( t kx)  


 and 2 0

ˆE E k cos( t ky)  


At t = 0, a particle of charge q is at origin with a velocity ˆv 0.8cj


 (c is the speed of light in vaccum). The

instantaneous force experienced by the particle is :

fuokZr esa nks lery fo|qr & PkqEcdh; rjaxksa ds fo|qr&

{ks=k 1 0
ˆE E j cos( t kx)  


 rFkk  2 0

ˆE E k cos( t ky)  


 gSA

le; t = 0 ij q vkos'k dk ,d d.k ˆv 0.8cj


 (c fuokZr esa izdk'k fd xfr gS) osx ls ewyfcUnq ij py jgk gSA d.k ij yxus okyk rkR{kf.kd

cy gS%

(1)  0
ˆ ˆ ˆE q 0.8i j k   (2)  0

ˆ ˆ ˆE q 0.8i j 0.4k 

(3)  0
ˆ ˆ ˆE q 0.4i 3j 0.8k  (4*)  0

ˆ ˆ ˆE q 0.8i j 0.2k 

A.

Question ID : 4050361932

Option 1 ID : 4050366948

Option 2 ID : 4050366951

Option 3 ID : 4050366950

Option 4 ID : 4050366949

Sol.

Electrostatics

18. An electric dipole of moment 29ˆ ˆ ˆp ( i 3j 2k) 10    


 Cm is at the origin (0, 0, 0). The electric field due to

this dipole at ˆ ˆ ˆr i 3j 5k   


(note that r.p 0
 

 ) is parallel to :

,d fo|qr f}/kqzo ftldk vk?kw.kZ 29ˆ ˆ ˆp ( i 3j 2k) 10    


 C.m gS] ewyfcUnq (0, 0, 0) ij j[kk gqvk gSA blds }kjk ˆ ˆ ˆr i 3j 5k   


cuus okys fo|qr {ks=k dh fn'kk fuEu eas ls fdlds lekUrj gksxh % (/;ku nsa fd r.p 0
 

 )

(1*) ˆ ˆ ˆ( i 3 j 2k)   (2) ˆ ˆ ˆ( i 3 j 2k)   (3) ˆ ˆ ˆ( i 3 j 2k)   (4) ˆ ˆ ˆ( i 3 j 2k)  

A.

Question ID : 4050361929

Option 1 ID : 4050366937

Option 2 ID : 4050366938
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Option 3 ID : 4050366939

Option 4 ID : 4050366936

Sol.

Gravitation

19. A body A of mass m is moving in a circular orbit of radius R about a planet. Another body B of mass 
m

2

collides with A with a velocity which is half 
2

 
 
 



 the instantaneous velocity 


 of A. The collision is completely

inelastic. Then,the combined body :

(1) continues to move in a circular orbit

(2) Falls vertically downwards towards the planet

(3*) starts moving in an elliptical orbit around the planet

(4) Escapes from the Planet's Gravitational field

nzO;eku m dks ,d oLrq A ,d xzg ds pkjksa vksj R f=kT;k dh ,d o`Ùkh; d{kk esa py jgh gSA nzO;eku 
m

2
 dh ,d nwljh oLrq B oLrq A  ls

2

 
 
 



 osx ls Vdjkrh gSA ;gk¡ 


 oLrq A  dk rkR{kf.kd osx gSA ;g VDdj iw.kZr% vizR;kLFk gSA rc la;qDr oLrq %

(1) xzg ds xq:Rokd"kZ.k {ks=k ls iyk;u dj tk;sxhA

(2) oÙ̀kh; d{kk esa pyrh jgsxhA

(3*) xzg dh vksj Å/okZ/kj fn'kk eas fxjsxhA

(4) ,d nh?kZo`Ùk d{kk esa pyuk 'kq: dj nsxhA

A.

Question ID : 4050361923

Option 1 ID : 4050366914

Option 2 ID : 4050366913

Option 3 ID : 4050366915

Option 4 ID : 4050366912

Sol.

Geometrical Optics

20. A vessel of depth 2h is half filled with a liquid of refractive index 2 2  and the upper half with another liquid of

refractive index 2 . The liquids are immiscible. The apparent depht of the inner surface of the bottom of

vessel will be :
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xgjkbZ 2h ds ,d crZu esa nks vfeJ.kh; nzo ftuds viorZukad 2  vkSj 2 2  gS vk/kh & vk/kh Å¡pkbZ h rd Hkjs gq, gSa rFkk 2  viorZukad

dk nzo blds  Åijh Hkkx esa gSA crZu ds fupys fgLls dh vkarfjd lrg dh vkHkklh Å¡pkbZ gksxh%

(1) 
h

3 2
(2) 

h

2( 2 1)
(3) 

h

2
(4*) 

3
h 2

4

A.

Question ID : 4050361933

Option 1 ID : 4050366955

Option 2 ID : 4050366954

Option 3 ID : 4050366952

Option 4 ID : 4050366953

Sol.

Semiconductors

21. Both the didoes used in the circuit shown are assumed to be ideal and have negligible resistancwe when these

are forward biased. Built in potential in each diode is 0.7 V. For the input voltages shown in the figure, the

voltage (in Volts) at point A is ____.

fn[kk;s x;s ifjiFk eas iz;ksx fd;s x;s nksuksa Mk;ksMksa dks vkn'kZ ekusa rFkk vxzfnf'kd (QkjoMZ) ck;l esa budk izfrjks/k ux.; ekusaA izR;sd Mk;ksM

dk varjfufeZr foHkokUrj (Built in potential)] 0.7 V gSA fp=k eas fn[kk;h x;h fuos'k (input) oksYVrk ds fy;s fcUnq A ij oksYVrk dk eku

(oksYV eas) gksxk ____A

V  = 12.7 Vin

A

4 V

A. 12

Question ID : 4050361943

Sol.

Elasticity

22. A body of mass m = 10 kg is attached to one end of wire of length 0.3 m. The maximum angular speed (in rad

s–1) with which it can be rotated about its other end in space station is (Breaking stress of  wire = 4.8 × 107

Nm–2 and area of cross-section of the wire = 10–2 cm2 ) is ____:

nzO;eku 10 kg dh ,d oLrq 0.3 m yEcs ,d rkj ds ,d Nksj ls tqM+h gqbZ gSA vkarfj{k eas rkj dks blds nwljs fljs ds pkjksa vksj fdruh vf/kdre

dks.kh; xfr (rad s–1 eas) ls ?kqek;k tk ldrk gS\ (rkj = 4.8 × 107 Nm–2 LVªsl ij VwV tkrk gS vkSj bldh vuqizLFk dkVk dk {ks=kQy =

10–2 cm2 gS) ____A

A. 4
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Question ID : 4050361941

Sol.

Kinematics

23. The distance x covered by a particle in one dimensional motion varies with time t as x2 = at2 + 2bt + c. If the

acceleration of the particle depends on x as x–n, where n is an integer, the value of n is _____ .

,d fn'kk esa pyrs gq, ,d d.k }kjk t le; esa r; dh x;h nwjh x lw=k x2 = at2 + 2bt + c ds vuqlkj nh tkrh gSA ;fn d.k ds Roj.k dh x

ij fuHkZjrk x–n (n ,d iw.kkZad gS) }kjk nh tkrh gks rks n dk eku gS _____A

A. 3

Question ID : 4050361939

Sol.

Rotation

24. One end of a straight uniform 1 m long bar is pivoted on horizontal table. It is released from rest when it makes

an angle 30° from the horizontal (see figure). Its angular speed when it hits the table is given as 1n s , where

n is an integer. The value of n is _____.

,d ,dleku 1 m yEch NM+ dk ,d fljk ,d {kSfrt est ij dhyfdr gSA NM+ dks {kSfrt fn'kk ls 30° dks.k cukrs gq, fLFkj voLFkk ls NksM+k

tkrk gS (fp=k ns[ksa)A ;fn est ls Vdjkrs le; NM+ dk dks.kh; osx 1n s  (;gka ij n ,d iw.kkZad gS)  gks rks n dk eku gSa _____A

30

A. 15

Question ID : 4050361940

Sol.

Electromagnetic Induction

25. In a fluorescent lamp choke (a small transformer) 100 V of reverse voltage is produced when the choke

current changes uniformly from 0.25 A to 0 in a duration of 0.025 ms. The self-inductance of the choke (in mH)

is estimated to be _____.

,d izfrnhIr cÙkh eas yxh pksd (,d NksVk VªkUlQkeZj) esa cgus okyh fo|qr /kkjk tc dkyko/kh 0.025 ms eas 0.25 A ls ,d leku :i ls

?kVdj 'kwU; gks tkrh gS] rks blesa 100 V dh foykse oksYVrk iSnk gksrh gSA pksd dk LoizsjdRo (self-inductance) dk eku mH esa fdruk gS

_____A

A. 10

Question ID : 4050361942

Sol.


