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Units & Dimensions

1. An expression for a dimensionless quantity P is given by e

kt
P log

x

 
    

 ; where  and  are constants, x is

distance; k is Boltzmann constant and t is the temperature. Then the dimensions of will be:

,d vk;ke ghu ek=k P dk lehdj.k e

kt
P log

x

 
    

  gS] tgk¡  ,oa  fLFkjkad gSa] x nwjh gS] k cksYVteSu

(Boltzmann) fu;rkad gS ,oa t rkieku gS] rks dh foek,¡ gksxh:

(1) [M0 L–1T0|] (2) [M L0T–2|] (3) [M L T–2|] (4) [M L2T–2|]

Question ID:101001

Ans. Official Answer NTA (3)

Sol.  P 1
 
   

 & 
Kt

1
x

 
  

   B  ....(1)

 
kt

x

 
   

 
....(2)

From (1) & (2)  
 

 

1 2 2 1M L T K Kkt

x L

        
 

  2MLT    

here K is dim of temperature

Newton's Laws of Motion

2. A person is standing in an elevator. In which situation, he experiences weight loss?

,d O;fDr fy¶V ij [kM+k gSA og fuEu esa ls fdl fLFkfr esa Lo;a dks Hkkjghu eglwl djsxk\

(1) When the elevator moves upward with constant acceleration

tc fy¶V fu;r Roj.k ls Åij dh rjQ tkrh gSA

(2) When the elevator moves downward with constant acceleration

tc fy¶V fu;r Roj.k ls uhps dh rjQ tkrh gSA

(3) When the elevator moves upward with uniform velocity

tc fy¶V ,d leku osx ls Åij dh rjQ tkrh gSA

(4) When the elevator moves downward with uniform velocity

tc fy¶V ,d leku osx ls uhps dh rjQ tkrh gSA
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Question ID:101002

Ans. Official Answer NTA (2)

Sol. FBD of man

N

mg

a

mg – N = ma.

for weight loss N = 0

then

mg = ma

a = g.

magnitude of acceleration is g and direction is downward.

COM, Momentum & Collision

3. An object is thrown vertically upwards. At its maximum height, which of the following quantity becomes zero ?

fdlh oLrq dks Å/okZ/kj Åij dh rjQ Qsadk tkrk gSA bldh vf/kdre Å¡pkbZ ij fuEu esa ls fdl jkf’k dk eku 'kwU; gks

tk,xk ?

(1) Momentum

laosx

(2) Potential energy

foHko ÅtkZ

(3) Acceleration

Roj.k

(4) Force

cy

Question ID:101003

Ans. Official Answer NTA (1)

Sol. At maximum height velocity of object is zero.

So momentum = m(V) = m(0) = 0
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Work, Power & Energy

4. A ball is released from rest from point P of a smooth semi-spherical vessel as shown in figure. The ratio of the

centripetal force and normal reaction on the ball at point Q is A while angular position of point Q is  with

respect to point P. Which of the following graphs represent the correct relation between A and  when ball

goes from Q to R?

fp= esa n'kkZ;s vuqlkj] ,d xsan dks fdlh v)Zxksyh; crZu esa fcUnq P ls fLFkj voLFkk ls NksM+k tkrk gSA fcUnq Q ij]

vfHkdsfUnzr cy ,oa xsan ij vkjksfir yEcor~ izfrfØ;k dk vuqikr A gS] tc fcUnq P ds lkis{k esa] fcUnq Q dk dks.kh;

foLFkkiu  gSA fuEu esa ls dkSu&lk oØ] A ,oa  ds lgh lEca/k dks fu:fir dj jgk gS] tc xsan fcUnq Q ls fcUnq  R

ds chp esa gks?

(1) (2) 

(3) (4) 

Question ID:101004

Ans. Official Answer NTA (3)

Sol.





mg

N

From WET

2mv
mgRsin

2
 
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v2 = 2 gR sin 

N–  
2mv m

mgsin 2gR sin
R R

   

N = 3 mg sin

2mv
centripetal force RRatio

2mg R sin 2normalforce N
3mg R sin 3




 


So it is constant.

Rotation

5. A thin circular ring of mass M and radius R is rotating with a constant angular velocity 2 rads–1 in a horizontal

plane about an axis vertical to its plane and passing through the center of the ring. If two objects each of mass

m be attached gently to the opposite ends of a diameter of ring, the ring will then rotate with an angular velocity

(in rads–1)

nzO;eku M ,oa f=T;k R dk ,d iryk o`Ùkkdkj NYyk] 2 rads–1 ds fu;r dks.kh; osx ls {kSfrt ry esa] vius ry ds

yEocr~ fdlh v{k ds lkis{k ?kw.kZu dj jgk gS] tks fd blds dsUnz ls xqtj jgk gSA ;fn m nzO;eku dh nks oLrq,¡] NYys

ds O;kl ds foijhr fcUnqvksa ij NYys ds lkFk /khjs ls yxk nh tkrh gSa] rks NYys ds ?kw.kZu ds dks.kh; osx dk eku

(rads–1 esa) gks tk,xkA

(1) 
M

(M m)
(2) 

(M 2m)

2M


(3) 

2M

(M 2m)
(4) 

2(M 2m)

M



Question ID:101005

Ans. Official Answer NTA (3)

Sol. Here external torque on system is zero so conservation of angular momentum will hold.

Li = Lf

2 2
2MR MR 2M

2 2MR
2 2 M 2m

    
        

    

Gravitation

6. The variation of acceleration due to gravity (g) with distance (r) from the center of the earth is correctly

represented by: (Given R = radius of earth)

i`Foh ds dsUnz ls nwjh (r) ds lkFk xq:Roh; Roj.k (g) ds eku dk ifjorZu fuEu esa ls fdl oØ }kjk lgh ls fu:fir

gS: (fn;k gS] R = i`Foh dh f=T;k)
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(1) (2) 

(3) (4) 

Question ID:101006

Ans. Official Answer NTA (1)

Sol. 3

GM
g r r R

R
 

2

Gm
R

r
 

KTG & Thermodynamics

7. The efficiency of a Carnot’s engine, working between steam point and ice point, will be:

,d dkuksZV batu] tks ok"ikad (LVhe ikWbUV) ,oa fgekad (vkbl ikWbUV) ds chp dk;Zjr gS] mldh n{krk gksxh:

(1) 26.81% (2) 37.81% (3) 47.81% (4) 57.81%

Question ID:101007

Ans. Official Answer NTA (1)

Sol.
C

H

T
% 1 100

T

 
    

 

= 
273

1 100 26.81%
100 273

 
   

 

Simple Harmonic Motion

8. Time period of a simple pendulum in a stationary lift is ‘T’. If the lift accelerates with g/6 vertically upwards then

the time period will be: (Where g = acceleration due to gravity)

fdlh fLFkj fy¶V esa] ,d lk/kkj.k nksyd dk vko`ÙkZ dky ‘T’ gSA ;fn fy¶V] g/6 eku ls Å/okZ/kj Åij dh rjQ Rofjr

gksrh gS rks vkorZdky dk eku gksxk: (tgk¡ g = xq:RoRoj.k gS)
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(1) 
6

T
5

(2) 
5

T
6

(3) 
6

T
7

(4) 
7

T
6

Question ID:101008

Ans. Official Answer NTA (3)

Sol.
effective

T 2
g

 


T 2
g

 


....(1)

1T 2
g

g
6

 





....(2)

 
 

1
1

2 gT 6
T T

1 T 77g
6

   

KTG & Thermodynamics

9. A thermally insulated vessel contains an ideal gas of molecular mass M and ratio of specific heats 1.4. Vessel is

moving with speed v is suddenly brought to rest. Assuming no heat is lost to the surrounding and vessel

temperature of the gas increases by: (R = universal gas constant)

,d Å"eh; dqpkyd crZu esa M vk.kfod nzO;eku dh ,d vkn'kZ xSl j[kh gS] ftldh fof'k"V Å"ekvksa dk vuqikr 1.4

gSA ;g crZu v pky ls py jgk gS ,oa vpkud ls fLFkj voLFkk esa vk tkrk gSA ekuk] crZu ds ckgj Å"ek dh {kfr ux.;

gSA xSl dk rkieku fuEu esa ls fdruk c<+ tk,xkA

(1) 
2Mv

7R
(2) 

2Mv

5R
(3) 

2Mv
2

7R
(4) 

2Mv
7

5R

Question ID:101009

Ans. Official Answer NTA (2)

Sol. Thermally insulated vessel so no heat loss to the surrounding.

So change in KE = change in internal energy.

  21 f
nm v n R T f 5

2 2
  

2mv
T

5R
 
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Capacitance

10. Two capacitors having capacitance C
1
 and C

2
 respectively are connected as shown in figure. Initially, capacitor

C
1
 is charged to a potential difference V volt by a battery. The battery is then removed and the charged

capacitor C
1
 is now connected to uncharged capacitor C

2
 by closing the switch S. The amount of charge on the

capacitor C
2
, after equilibrium, is:

nks la/kkfj= C
1
 ,oa C

2
 fp= esa n'kkZ;s vuqlkj ,d&nwljs ls tqM+s gq, gSaA izkjEHk esa] ,d cSVjh ds }kjk la/kkfj= C

1
 dks foHkokUrj

V volt rd vkosf'kr fd;k tkrk gSA vc cSVjh gVk nh tkrh gS] ,oa vkosf'kr la/kkfj= C
1
 dks dq¡th S can djds vukosf'kr

la/kkfj= C
2
 ds lkFk tksM+k tkrk gSA lkE;koLFkk ds ckn] la/kkfj= C

2 
ij vkos'k dk eku gksxk:

(1)  
1 2

1 2

C C
V

C C (2) 
 1 2

1 2

C C
V

C C


(3)  1 2C C V (4)  1 2C C V

Question ID:101010

Ans. Official Answer NTA (1)

Sol. initially charge on C
1
  C

1
V.

final charge on C
1
 = q

1

final charge on C
2
 = q

2

charge conservation 1 1 2C V q q   ....(1)

1 2

1 2

q q

C C
  ....(2)

from (1) & (2)
1 2

2

1 2

C C V
q

C C




Capacitance

11. Given below two statements: One is labelled as Assertion (A) and other is labelled as Reason (R).

Assertion (A): Non-polar materials do not have any permanent dipole moment.

Reason (R): When a non-polar material is placed in an electric field, the centre of the positive charge

distribution of it’s individual atom or molecule coincides with the centre of the negative charge

distribution.

In the light of above statements, choose the most appropriate answer from the options given below.
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(1) Both A and R are correct and R is the correct explanation of A.

(2) Both A and R are correct and R is not the correct explanation of A.

(3) A is correct but R is not correct.

(4) A is not correct but R is correct.

uhps nks dFku fn, x, gSa: buesa ls ,d vfHkdFku (A) }kjk ,oa nwljk dkj.k (R) }kjk fu:fir gSA

vfHkdFku (A): v/kzqfor inkFkksZ dk dksbZ LFkk;h f}/kzqo vk?kw.kZ ugha gksrk gSA

dkj.k (R): tc dksbZ v/kzqfor inkFkZ fdlh fo|qr {ks= esa j[kk tkrk gS] rks blds izR;sd ijek.kq ;k v.kq ds /kukos'k forj.k

dk dsUnz] _.kkos'k forj.k ds dsUnz ds lEikrh gksrk gSA

mijksDr dFkuksa ds vk/kkj ij uhps fn, x, fodYiksa esa ls lokZf/kd mi;qDr mRrj pqusaA

(1) A ,oa R nksuksa lgh gSa] ,oa R, A dh lgh O;k[;k gSA

(2) A ,oa R nksuksa lgh gSa] fdUrq R, A dh lgh O;k[;k ugha gSA

(3) A lgh gS fdUrq R lgh ugha gSA

(4) A lgh ugha gS] fdUrq R lgh gSA

Question ID:101011

Ans. Official Answer NTA (3)

Sol. S1: In nonpolar molecules, centre of +ve charge coincides with centre of –ve charge, hence net dipole moment

is comes to zero.

S2: When non polar material is placed in external field, centre of charges does not coincide, hence give non

zero moment in field

Electromagnetic Induction

12. The magnetic flux through a coil perpendicular to its plane is varying according to the relation

 = (5t3 + 4t2 + 2t – 5) Weber. If the resistance of the coil is 5 ohm, then the induced current through the coil

at t = 2 s will be,

,d dqaMyh ds ry ds yEcor bldk pqEcdh; ¶yDl

 = (5t3 + 4t2 + 2t – 5) Weber lehdj.k ds vuqlkj ifjorZu'khy gSA ;fn dqaMyh dk izfrjks/k 5 ohm gSA

rc t = 2 s le; ij] dqaMyh esa izsfjr /kkjk dk eku Kkr dhft,A

(1) 15.6 A (2) 16.6 A (3) 17.6 A (4) 18.6 A

Question ID:101012

Ans. Official Answer NTA (1)

Sol. induced Emf = E =  2d
15t 8t 2

dt


    
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induced current = 
 215t 8t 2E

R 5

 
 

I
t=2

 = 
15 4 8 2 2 78

15.6A
5 5

   
 

Current Electricity

13. An aluminium wire is stretched to make its length, 0.4% larger. The percentage change in resistance is:

,d ,sY;qfefu;e ds rkj dks [khapdj 0.4% yEck fd;k tkrk gSA blds izfrjks/k esa gqvk izfr'kr cnyko gksxk:

(1) 0.4 % (2) 0.2 % (3) 0.8 % (4) 0.6 %

Question ID:101013

Ans. Official Answer NTA (3)

Sol. Volume remains constant

So 2R  

R 2

R

 





= 2(0.4)% = 0.8%

Magnetic Field & Force

14. A proton and an alpha particle of the same velocity enter in a uniform magnetic field which is acting perpendicular

to their direction of motion. The ratio of the radii of the circular paths described by the alpha particle and proton

is:

,d izksVkWu ,oa ,d ,YQk d.k leku osx ls fdlh ,dleku pqEcdh; {ks= esa bl izdkj izos'k djrs gSa fd pqEcdh; {ks=

mudh xfr dh fn'kk ds yEcor~ vkjksfir gSA ,YQk vkSj izksVkWu }kjk izkIr o`Ùkkdkj iFkksa dh f=T;kvksa dk vuqikr gksxk:

(1) 1:4 (2) 4:1 (3) 2:1 (4) 1:2

Question ID:101014

Ans. Official Answer NTA (3)

Sol. Radius in MF 
mV

R
qB

 

 
 

proton p

alpha p

R m q m 2e 1

R q m um e 2





  

P

R 2

R 1
 

Electromagnetic Waves

15. If Electric field intensity of a uniform plane electro magnetic wave is given as
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E = –301.6 sin (kz – t) x y

V
ˆ ˆa 452.4sin(kz t)a

m
  .

Then, magnetic intensity ‘H’ of this wave in Am–1 will be:

[Given: Speed of light in vacuum c = 3 × 108 ms–1, Permeability of cacuum µ
0
 = 4 × 10–7 NA–2]

;fn fdlh lery fo|qr pqEcdh; rjax dh fo|qr {ks= dh rhozrk fuEu lehdj.k }kjk fu:fir gS

E = –301.6 sin (kz – t) x y

V
ˆ ˆa 452.4sin(kz t)a

m
  .

rks rjax dh pqEcdh; rhozrk esa ‘H’ dk Am–1 esa eku gksxk:

[fn;k gSA fuokZr esa izdk'k dh xfr c = 3 × 108 ms–1 fuokZr dh ikjxE;rk µ
0
 = 4 × 10–7 NA–2]

(1) y x
ˆ ˆ0.8sin(kz t)a 0.8sin(kz t)a   

(2) 6 6
y x

ˆ ˆ1.0 10 sin(kz t)a 1.5 10 (kz t)a      

(3) y x
ˆ ˆ0.8sin(kz t)a 1.2sin(kz t)a   

(4) 6 6
y x

ˆ ˆ1.0 10 sin(kz t)a 1.5 10 sin(kz t)a      

Question ID:101015

Ans. Official Answer NTA (3)

Sol.
O

O

E
B

C
 & O O OB H 

So O
O

O

E
H

C



direction of H & B is same and both perpendicular to EF so

 
  O 7 8

301.6
H y 0.8

4 10 3 10
 

 

 
   O 7 8

452.4
H x 1.2

4 10 3 10
 

 

H = –0.8 sin (kg – wt)  ˆ ˆay 1.2sin kg wt ax 

Wave Optics

16. In free space, an electromagnetic wave of 3 GHz frequency strikes over the edge of an object of size 
100


,

where  is the wavelength of the wave in free space. The phenomenon, which happens there will be:

eqDr vkdk'k esa] 3 GHz vko`fÙk dh fo|qr pqEcdh; rjaxsa ,d 
100


 vkdkj okyh fdlh oLrq ds fdukjs ij iM+rh gS, tgk¡
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 eqDr vkdk'k esa rjax dk rjaxnS/;Z gSA fuEu esa ls dkSu&lh ?kVuk ogk¡ ?kfVr gksxh] Kkr dhft,A

(1) Reflction ijkorZu

(2) Refraction viorZu

(3) Diffraction foorZu

(4) Scattering izdh.kZu

Question ID:101016

Ans. Official Answer NTA (4)

Sol. For reflection size of obstacue must be larger. Than wavelength and for diffraction size. Should be order of

wavelength since. Object is of size 
100


 much smaller than wavelength. So scattering will occur..

Dual Nature of Radiation & Matter

17. An electron with speed v and a photon with speed c have the same de-Broglie wavelength. If the kinetic energy

and momentum of electron are E
e
 and p

e
 and that of photon are E

ph
 and p

ph
 respectively. Which of the following

is correct?

v pky ls py jgs bysDVªku ,oa c pky ls py jgs QksVkWu dh Mh&czksxyh rjaxnS/;Z leku gSaA ;fn bysDVªkWu dh xfrt

ÅtkZ ,oa laosx dk eku Øe'k% E
e
 ,oa p

e
 gS] rFkk QksVkWu dh xfrt ÅtkZ ,oa rjaxnS/;Z dk eku Øe'k% E

ph
 ,oa p

ph
 gSaA

bl ifjfLFkfr esa] fuEufyf[kr esa ls dkSu&lk lehdj.k lEca/k lgh gS?

(1) 
e

ph

E 2c

E v
 (2) 

e

ph

E v

E 2c
 (3) 

e

ph

p 2c

p v
 (4) 

e

ph

p v

p 2c


Question ID:101017

Ans. Official Answer NTA (2)

Sol. e photon  

photon

photon

P mv
mv P

 
  

 

2
2

ph ph

1 mv
mv

Ee V2 2
E P C mv C 2C

  

Nuclear Physics

18. How many alpha and beta particles are emitted when Uranium 
92

U238 decays to lead 
82

Pb206?

tc ;wjsfu;e 
92

U238 fo?kfVr gksdj ysM 
82

Pb206 curk gS rks fdrus ,YQk () ,oa chVk () d.k mRlftZr gksaxs:

(1) 3 alpha particles and 5 beta particles
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3 ,oa 5 d.k

(2) 6 alpha particles and 4 beta particles

6 ,oa 4 d.k

(3) 4 alpha particles and 5 beta particles

4 ,oa 5 d.k

(4) 8 alpha particles and 6 beta particles

8 ,oa 6 d.k

Question ID:101018

Ans. Official Answer NTA (4)

Sol. 238 206
92 82U Pb

no. of alpha particle = 
238 206

8
4




atomic no.  92 – 82 = 10 = 2(8) +  particle

6  beta particle

Semiconductors

19. The I-V characteristics of a p-n junction diode in forward bias is shown in the figure. The ratio of dynamic

resistance, corresponding to forward bias voltage of 2V and 4V respectively, is:

vxzfnf'kd (QkjoMZ) ck;flr fdlh p-n laf/k Mk;ksM dk I-V vfHky{k.k fp= esa n'kkZ;k x;k gSA tc 2V ,oa 4V eku ds

vxzfnf'kd ck;l oksYV (foHko) Øe'k% vkjksfir fd, tkrs gSa rks laxr xfrd izfrjks/kksa (Mk;usfed izfrjks/kksa) ds vuqikr dk

eku gksxkA

(1) 1 : 2 (2) 5 : 1 (3) 1 : 40 (4) 20 : 1

Question ID:101019

Ans. Official Answer NTA (2)
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Sol. dynamic resistance = 
V

I





 d 2v

0.1
r

5


 d 4v

0.2
r

50


 
 

d 2

d 4v

r 0.1/ 5 5

r 0.2 / 5 1
 

Communication Systems

20. Choose the correct statement for amplitude modulation:

vk;ke ekaMqyu ds fy, lgh dFku pqfu,%

(1) Amplitude of modulating signal is varied in accordance with the information signal

ekaMqyd flXuy dk vk;ke] lwpuk flXuy ds vuq:i ifjofrZr gksrk gSA

(2) Amplitude of modulated signal is varied in accordance with the information signal.

ekaMqfyr flXuy dk vk;ke] lwpuk flXuy ds vuq:i ifjofrZr gksrk gSA

(3) Amplitude of carrier signal is varied in accordance with the information signal.

okgd flXuy dk vk;ke] lwpuk flXuy ds vuq:i ifjofrZr gksrk gSA

(4) Amplitude of modulated signal is varied in accordance with the modulating signal.

ekaMqfyr flXuy dk vk;ke] ekaMqyd flXuy ds vuq:i ifjofrZr gksrk gSA

Question ID:101020

Ans. Official Answer NTA (3)

Sol. In amplitude modulation the amplitude of the high frequency carrier wave is made to vary in proportion to the

amplitude of the audio signal.

Kinematics (Motion in a Plane)

21. A fighter jet is flying horizontally at a certain altutude with a speed of 200 ms–1. When it passes directly

overhead an anti-aircraft gun, a bullet is fired from the gun, at an angle  with the horizontal, to hit the jet. If the

bullet speed is 400 m/s, the value of will be________________º.

,d yM+kdw foeku fdlh fu;r mPpka'k ij {kSfrt :i ls 200 ms–1 dh pky ls py jgk gSA ;g fdlh ,aVh&,svjØk¶V

xu (foekuksa ij xksyh nkxus okyh canwd) ds fcYdqy Åij ls xqtjrk gSA yM+kdw foeku dks ekjus ds fy, canwd dks {kSfrt

ry ls  dks.k ij j[kdj pykuk gksxk] ;fn xksyh dh pky 400 m/s gSA rks dk eku gksxkA

Question ID:101021
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Ans. Official Answer NTA (60)

Sol.

no

Jet 200m/s

400m/s



 B x
u 400cos   B y

u 400sin 

suppose bullet hit jet at to time.

       J B o ox x
S S 200 t 400cos t   

1cos
2

 

3
 

Kinematics (Motion in a Straight Line)

22. A ball of mass 0.5 kg is dropped from the height of 10 m. The height, at which the magnitude of velocity

becomes equal to the magnitude of acceleration due to gravity, is__________m.

[Use g = 10 m/s2]

0.5 kg nzO;eku dh ,d xsan dks 10 m dh Å¡pkbZ ls NksM+k tkrk gSA ftl Å¡pkbZ ij xsan ds osx ds ifjek.k dk eku] xq:Roh;

Roj.k ds ifjek.k ds eku ds cjkcj gks tk,xk] ml Å¡pkbZ dk eku __________ m gksxkA

[ekuk g = 10 m/s2]

Question ID:101022

Ans. Official Answer NTA (5)

Sol.  = 0 v = –10 m/s a = –10 m/s2

v2 = 2 + 2as (taking downward direction as negative)

(–10)2 = (O)2 + 2(–10)5

S = –5m

here (–sign) indicate displacement in downward direction so at this instant height of ball from ground is 10 – 5

= 5m
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Elasticity

23. The elastic behaviour of material for linear stress and linear strain, is shown in the figure.

The energy density for a linear strain of 5 × 10–4 is _________ kJ/m3. Assume that material is elastic upto the

linear strain of 5 × 10–4.

fdlh inkFkZ ds izR;kLFk O;ogkj ds fy, mldh izR;kLFk lhek ds Hkhrj] mlds js[kh; izfrcy ,oa js[kh; foÑfr ds chp

izkIr vfHky{k.k fp= esa iznf'kZr gSaA js[kh; foÑfr ds5 × 10–4 eku ds fy, ÅtkZ ?kuRo esa gq, of̀) dk eku  _________

kJ/m3  gksxkA (ekfu, fd inkFkZ js[kh; foÑfr 5 × 10–4 rd izR;kLFk gS)

Question ID:101023

Ans. Official Answer NTA (25)

Sol.
10

10

stress 20
y 20 10

strain 1 10
   



energy density =   
1

stress strain
2

 
21

y strain
2



 
10

24 320 10
5 10 25 10

2


    

Elasticity

24. The elongation of a wire on the surface of the earth is 10–4 m. The same wire of same dimensions is elongated

by 6 × 10–5 m on another planet. The acceleration due to gravity on the planet will be__________ms–2. (Take

acceleration due to gravity on the surface of earth = 10 ms–2)

i`Foh ds /kjkry ij fdlh rkj dk izlkj 10–4 m gSA leku foekvksa okys leku rkj dk] fdlh vU; xzg ij izlkj

6 × 10–5 m gSA ml xzg ij xq:Roh; Roj.k dk eku __________ms–2  gksxk] ;fn i`Foh ds ry ij xq:Roh; Roj.k
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dk eku 10 ms–2 gSA

Question ID:101024

Ans. Official Answer NTA (6)

Sol.
F

yA
 




 , y, A remain constant. So

eE

p p

g

g










4

p5
p

10 10
g 6

6 10 g




  



Electromagnetic Induction

25. A 10 , 20 mH coil carrying constant current is connected to a battery of 20 V through a switch. Now after

switch is opened current becomes zero in 100 µs. The average e.m.f. induced in the coil is_____V.

,d 10 ,oa 20 mH ds eku okyh dqaMyh esa fLFkj eku okyh /kkjk izokfgr gks jgh gSA bl dqaMyh dks ,d dqath ds ek/;e

ls ,d 20 V dh cSVjh (fo|qr L=ksr) ls tksM+k tkrk gSA dqath ds [kksyus ds 100 µs i'pkr~ /kkjk dk eku 'kwU; gks tkrk

gSA dqaMyh esa izsfjr fo|qr okgd cy dk vkSlr eku____________V gksxkA

Question ID:101025

Ans. Official Answer NTA (400)

Sol. induced emf = 
dI

dt

 3

6

20
0

10
20 10 400

100 10




 
 

   


Geometrical Optics

26. A light ray is incident, at an incident angle 
1
, on the system of two plane mirrors M

1
 and M

2
 having an

inclination angle 75º between them (as shown in figure). After reflecting from mirror M
1
 it gets reflected

back by the mirror M
2
 with an angle of reflection 30º. The total deviation of the ray will

be_________degree.

,d&nwljs ls 75º dk dks.k cukrs gq, j[ks nks lery niZ.kksa M
1
 ,oa M

2 
ds fudk; ij ,d izdk'k fdj.k 

1 
eku ds vkiru

dks.k ij vkifrr gksrh gS (fp= esa n'kkZ;s vuqlkj)A niZ.k M
1
 ls ijkorZu ds i'pkr] ;g niZ.k M

2
 ls 30º ijkorZu dks.k

ds lkFk okil ijkofrZr gksrh gSA izdk'k fdj.k dk dqy fopyu _________º(fMxzh) gksxkA
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Question ID:101026

Ans. Official Answer NTA (210)

Sol.

1
refletion

st

M1

2
refletion

nd

M2

30
30

6075

45
4645

1 2total     [both deviation in same sence]

= 180 – 2(45) + 180 –2(30)

= 210

Measurements & Errors

27. In a vernier callipers, each cm on the main scale is divided into 20 equal parts. If tenth vernier scale division

coincides with nineth main scale division.

Then the value of vernier contant will be___________ ×10–2 mm.

,d ofuZ;j dSfyilZ esa] eq[; iSekus dk izR;sd lsaVhehVj (cm) 20 cjkcj Hkkxksa esa foHkkftr fd;k x;k gSA ;fn ofuZ;j

iSekus dk 10 ok¡ foHkktu] eq[; iSekus ds 9 osa foHkktu ds lEikrh gS] rks ofuZ;j fu;rkad dk eku ________ ×10–2 mm

gksxkA

Question ID:101027

Ans. Official Answer NTA (5)
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Sol. 20 MSD = 1 cm  1 MSD = 
1

cm
20

10 VSD = 9 MSD

1 VSD = 
9 9 1

MSD cm
10 10 20

 

vernier constant = VC = 1MSD – 1VSD

1 9
cm

20 200

 
  
 

1
cm

200


VC = 5 × 10–2 mm

Semiconductors

28. As per the given circuit, the value of current through the battery will be_________A.

fn, gq, ifjiFk vuqlkj] cSVjh ls izokfgr /kkjk dk eku ____________A gksxkA

Question ID:101028

Ans. Official Answer NTA (1)

Sol. Diode D
1
 & D

3
 is in forward bias and D

2
 is in reverse bias.

then circuit diagram will be

10

6

2

6

10

10

V
I

Req

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10
I 1A

10
2

2

 



Alternating Current

29. A 110 V, 50 Hz, AC source is connected in the circuit (as shown in figure). The current through the resistance

55 , at resonance in the circuit, will be______________A.

,d 110 V ,oa 50 Hz dk izR;korhZ /kkjk AC L=ksr] fp= esa fn[kk, vuqlkj] ifjiFk esa tqM+k gSA ifjiFk eas vuqukn ds le;]

55 ds izfrjks/k esa izokfgr /kkjk dk eku ______________A gksxkA

Question ID:101029

Ans. Official Answer NTA (0)

Sol.

2

X C

1 1 1

2 x x

 
  
 

at resonance ·X
L
 = X

C
 so Z 

Z
total

  so I = 0

Fluid Mechanics

30. An ideal fluid of density 800 kgm–3, flows smoothly through a bent pipe (as shown in figure) that tapers in

cross-sectional area from a to a/2. The pressure difference between the wide and narrow sections of pipe is

4100 Pa. At wider section, the velocity of fluid is 
x

6
 ms–1 for x = _____________.

(Given g = 10 ms–2)

,d ?kqekonkj ikbi] ftldk vuqizLFk dkV dk {ks=Qy a ls a/2 rd Øe'k% iryk gksrk tk jgk gS] bl ikbi esa 800

kgm–3 ?kuRo okyk ,d vkn'kZ nzo cg jgk gS, (fp= esa n'kkZ;s vuqlkj)A ikbi ds pkSM+s ,oa ladjs Hkkxksa ij nkcksa ds chp

dk vUrj 4100 Pa gSA pkSM+s Hkkx ij] nzo dk osx 
x

6
 ms–1 gS] tgk¡ x = _____________ gksxkA

(fn;k gS g = 10 ms–2)
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Question ID:101030

Ans. Official Answer NTA (363)

Sol. From · Continuity equation

1 2

a
av v

2


2 1v 2v ....(1)

using bernoulli's theorem

  2 2
1 1 2 2

1 1
P g 1 v P O v

2 2
      

P
1
 – P

2
 + g = 

 2 2
2 1v v

2

 

41000 + 800 × 10 =    2
1 2 1

800
3v v 2v

2


2
13v41

10
8 2
 

1

363
v m / s

6


x = 363


