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Kinematics(Motion in a Straight Line)

1. A small toy starts moving from the position of rest under a constant acceleration. If it travels a distance of 10m

in t s, the distance travelled by the toy in the next t s will be :

,d NksVk f[kykSuk] foJkekoLFkk ls ,d fLFkj Roj.k ds vUrxZr pyuk izkjEHk djrk gSA ;fn ;g t s le; esa 10m dh nwjh

r; djrk gSA rks vxys t s le; esa f[kykSus }kjk r; dh xbZ nwjh dk eku gksxk %

(1) 10m (2) 20m (3) 30m (4) 40m

Question ID: 501131

Ans. Official Answer NTA (3)

Sol.
2

1

1
s t t

2
   

2

1

t
s 10

2

a
 

for 0 to 2t

2
2s (2t) 40m.

2

a
 

for t to 2t
s = s

2
 – s

1

= 40 – 10 = 30 m

Thermal Expansion

2. At what temperature a gold ring of diameter 6.230 cm be heated so that it can be fitted on a wooden bangle of

diameter 6.241 cm? Both the diameters have been measured at room temperature (27°C).

(Given: coefficient of linear thermal expansion of gold 
5 1

L 1.4 10 K    )

6.230 cm O;kl okys ,d Lo.kZ ¼lksus½ ds NYys dks fdl rkieku rd xeZ fd;k tk, fd bls 6.241 cm O;kl okyh ,d

ydM+h dh pwM+h ij p<+k;k tk lds \ nksuksa O;kl dejs ds rkieku (27°C) ij ekis x, gSaA

(fn;k gS % Lo.kZ dk js[kh; Å’eh; izlkj xq.kkad 5 1
L 1.4 10 K    )

(1) 125.7°C (2) 91.7°C (3) 425.7°C (4) 152.7°C

Question ID:501132

Ans. Official Answer NTA (4)

Sol. 0 T   

0

T
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where 
311

10 cm
2

  

0

6.230
cm

2


T = 
3

5

11 10
125.7

6.23 1.4 10








 

125.7 + 27 = 152.7°C
Electrostatics

3. Two point charges Q each are placed at a distance d apart. A third point charge q is placed at a distance x from

mid-point on the perpendicular bisector. The value of x at which charge q will experience the maximum Coulomb’s

force is:

nks Q eku ds facnw vkos'k ,d&nwljs ls d nwjh ij j[krs gSaaA nksuksa vkos'kksa ds e/; fcUnq ls x nwjh ij yEcor f}Hkktd ij]

,d rhljk fcanq vkos'k q j[kk tkrk gSA x ds fdl eku ds fy,] q vkos'k vf/kdre dwykEch; cy dk vuqHko djsxk \

(1) x = d (2) 
d

x
2

 (3) 
d

x
2

 (4) 
d

x
2 2



Question ID:501133

Ans. Official Answer NTA (4)

Sol. net force on  charge = 

3
2 2

2

2kQqx

d
x

2

  
  
   

for max m force 
df

0
dx



2

3 5
2 22 2

2 2

2kQq 3 2kQq(2x )
0

2
d d

x x
2 2

 

      
       
         
d

x
2 2



Geometrical Optics

4. The speed of light in media ‘A’ and ‘B’ are 2.0 × 1010 cm/s and 1.5 × 1010 cm/s  respectively. A ray of light

enters from the medium B to A at an incident angle . If the ray suffers total internal reflection, then :

nks ek/;eksa ‘A’ ,oa ‘B’ esa] izdk'k dh pky Øe'k% 2.0 × 1010 cm/s ,oa 1.5 × 1010 cm/s  gSA izdk'k dh ,d fdj.k ek/

;e B ls  A ij vkiru dks.k ls vkifrr gksrh gSA ;fn fdj.k iw.kZ vkUrfjd ijkorZu ls xqtjrh gS] rks

(1) 
1 3

sin
4

  
   

 
(2) 

1 2
sin

3
  

   
 

(3) 
1 3

sin
4

  
   

 
(4)

1 3
sin

4
  

   
 

Question ID:501134

Ans. Official Answer NTA (4)
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Sol.
8

A 8

3 10 3
n

2 10 2


 


8

B 8

3 10
n 2

1.5 10


 



B C An sin i n sin 90 

C

3
sin i

4


C

3
i sin

4
  

   
so Q > i

C

Nuclear Physics

5. In the following nuclear reaction

1 2 3 4D D D D D
      

Mass number of  D is 182 and atomic number is 74. Mass number and atomic number  of D
4
 respectively will

be__

(1) 174 and 71 (2) 174 and 69 (3)172 and 69 (4) 172 and 71

fuEufyf[kr ukfHkdh; izfØ;k esa

1 2 3 4D D D D D
   

   

D dh nzO;eku la[;k 182 ,oa ijek.kq Øekad 74 gSA rks D
4
 dh nzO;eku la[;k ,oa ijek.kq Øekad Øe'k% gksaxs%

(1) 174 ,oa 71 (2) 174 ,oa 69 (3)172 ,oa 69 (4) 172 ,oa 71

Question ID:501135

Ans. Official Answer NTA (1)

Sol.
72 73 71 71

182 178 178 174 174
74 1 2 3 4D D D D D

      

Dual Nature of Radiation & Matter

6. The electric field at a point associated with a light wave is given by

15 15 1E 200[sin(6 10 ) t sin(9 10 ) t ]Vm   

Given : h=4.14×10-15 eVs
If this light falls on a metal surface having a work function of 2.50 eV, the maximum kinetic energy of the
photoelectrons will be

fdlh izdk'k rjax esa fufgr fo|qr {ks= dk eku fdlh fcUnq ij fuEuor fn;k x;k gS&

15 15 1E 200[sin(6 10 ) t sin(9 10 ) t ]Vm   

fn;k gS: h=4.14×10-15 eVs

;fn ;g izdk'k 2.50 eV dk;ZQyu okys fdlh /kkrq ds ry ij fxjrk gS, rks izdk'k bysDVªkWuksa dh vf/kdre xfrt ÅtkZ

gksxh%
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(1) 1.90 eV (2) 3.27 eV (3) 3.60 eV (4) 3.42 eV

Question ID:501136

Ans. Official Answer NTA (4)

Sol. f
1
 < f

2
 so kinetic energy maxm for f

2
.

2 maxhf k E   

15 15

max

4.14 10 9 10
k E eV 2.5eV

2

  
  



= 3.42 eV

Capacitance

7. A capacitor is discharging through a resistor R. Consider in time t
1
, the energy stored in the capacitor reduces

to half of its initial value and in time t
2
, the charge stored reduces to one eighth of its initial value. The ration 

1

2

t

t

will be :

dksbZ la/kkfj=] ,d izfrjks/k R ds }kjk fujkosf'kr ¼fMLpktZ½ gks jgk gSA ekuk] le; t
1 
esa la/kkfj= esa lafpr ÅtkZ ?kVdj vius

izkjfEHkd eku dh vk/kh jg tkrh gS] ,oa le; t
2 
esa, blesa lafpr vkos'k ?kVdj vius izkjfEHkd eku dk 1/8 Hkkx jg tkrk

gSA rks vuqikr 
1

2

t

t  
dk eku gksxk :

(1) 1/2 (2) 1/3 (3) 1/4 (4) 1/6

Question ID:501137

Ans. Official Answer NTA (D)

Sol. We know that energy E Q2

For 
max 0E Q

E Q
2 2

  

than 
1

c

t

R
0

Q
Q e

2



....(1)

 and 
2t

0 Rc
0

Q
Q e

8



 ....(2)

By (1) and (2)
1

2

t 1

t 6


KTG & Thermodynamics

8. Starting with the same initial conditions, and ideal gas expands from volume V
1
 to V

2
 in three different ways.
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The work done by the gas is W
1
 if the process is purely isothermal, W

2
, if the process is purely adiabatic and

W
3
 if  the process is purely isobaric. Then, choose the correct option :

,dleku vkjfEHkd ifjfLFkfr;ksa ls izkjEHk djds] ,d vkn'kZ xSl dks rhu vyx&vyx fof/k;ksa }kjk vk;ru V
1
 ls V

2
 rd

izlkfjr fd;k x;kA xSl }kjk fd;k x;k dk;Z W
1
 gS] ;fn izØe 'kq) lerkih; gS] ;g W

2 
gS ;fn izØe 'kq) :)ks"e gS,

,oa W
3
 gS ;fn izØe 'kq) lenkch; gSA rks fuEu esa ls lgh fodYi pqusaA

(1) W
1
<W

2
<W

3
(2)  W

2
<W

3
<W

1
(3) W

3
<W

1
<W

2
(4) W

2
<W

1
<W

3

Question ID:501138

Ans. Official Answer NTA (4)

Sol.

iso baric

iso thermal

adiabatic

V

P

work done = Area enclosed by P – V graph.
so w

2
 < w

1
 < w

3

Magnetic Field & Force

9. Two long current carrying conductors are placed parallel to each other at a distance of 8 cm between them.

The magnitude of magnetic field produced at mid-point between the two conductors due to current flowing in

them is 300 T. The equal current flowing in the two conductors is :

(1) 30A in the same direction. (2) 30A in the opposite direction.

(3) 60A in the opposite direction. (4) 300A in the opposite direction.

nks yEcs /kkjkokgh /kkrq] ,d&nwljs ls 8 cm dh nwjh ij ,d&nwljs ds lekukUrj j[ks gSaA /kkrqvksa esa izokfgr /kkjk ds dkj.k

mRiUUk pqEcdh; {ks= dk ifjek.k] /kkrqvksa ds chp e/; fcanq ij 300 T gSA nksuksa /kkrqvksa esa cg jgh leku eku dh /kkjk,sa

gSa :

(1) 30A leku fn'kk esa (2) 30A  foijhr fn'kkvksa esa

(3) 60A foijhr fn'kkvksa esa (4) 300A foijhr fn'kkvksa esa

Question ID:501139

Ans. Official Answer NTA (2)

Sol.
0iB 2

2 d
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7
6

2

4 10 i
300 10

4 10






 
 



i = 30 A
Both gave opposite dirn. Current, because dirn of magnetic field is same otherwise  net magnetic field become
zero due to same magnetic field magnitude.

Gravitation

10. The time period of a staellite revolving around earth in a given orbit is 7 hours. If the radius of orbit is increased

to three times its previous value, then approximate new time period of the staellite will be :

(1) 40 hours (2) 36 hours (3) 30 hours (4)  25 hours

fdlh nh gqbZ o`Ùkh; d{kk esa] i`Foh ds pkjksa vksj ?kwe jgs ,d mixzg dk vko`rZdky 7 ?kaVs gSA ;fn d{kk dh f=T;k dks blds

igys eku ls rhu xquk c<+k fn;k tk,] rks mixzg dk u;k vko`ÙkZdky yxHkx gksxk%

(1) 40 ?kaVs (2) 36 ?kaVs (3) 30 ?kaVs (4)  25 ?kaVs

Question ID:501140

Ans. Official Answer NTA (2)

Sol. 2 3T r

so 

32

2

T 3r

t r

 
  
 

T2 = t2 (33)

T = t × 3 × 3

T = 36 hr

Communication Systems

11. The TV transmission tower at a particular station has a height of 125 m. For doubling the coverage of its range,

the height of the tower should be increased by :

,d fu/kkZfjr LVs'ku ds fy,] fdlh TV ¼Vsyhfotu½ izs"k.k VkWoj dh Å¡pkbZ 125 m gSA bldh izs"k.k nwjh ¼dojst nwjh½ dks

nksxquk djus ds fy, VkWoj dh Å¡pkbZ dks fdruk c<kuk iM+sxk \

(1) 125 m (2) 250 m (3) 375 m (4) 500 m

Question ID:501141

Ans. Official Answer NTA (3)

Sol. We know thant

d 2hR

1 1

1 2

d H

2d H


2H 4H 

H
2
 = 4 × 125

H
2
 = 500 m

so H
2
 – H

1
 = 500–125 = 375
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Simple Harmonic Motion

12. The motion of a simple pendulum executing S.H.M is represented by the following equation. y = A sin(t + ),

where time is measured in second.

The length of pendulum is

ljy vkòrZ xfr djrs gq, ,d lk/kkj.k nksyd dh xfr dk lehdj.k fuEufyf[kr gSA  y = A sin(t + ), nksyd dh yECkkbZ

gksxh

(1) 97.23 cm (2) 25.3 cm (3) 99.4 cm (4) 406.1 cm

Question ID:501142

Official Answer NTA (3)

Sol.
2

T 2sec w


   


T 2 2
g

  


2

g
0.99m 


 or  99.4 cm

KTG & Thermodynamics

13. A vessel contains 16g of hydrogen and 128g of oxygen at standard temperature and pressure. The volume of

the vessel in cm3 is:

ekud rki ,oa nkc ij] ,d crZu esa 16g gkbMªkstu ,oa 128g vkWDlhtu Hkjh gSA crZu dk vk;ru cm3 esa gksxk &

(1) 72×105 (2) 32×105 (3) 27×104 (4) 54×104

Question ID:501143

Ans. Official Answer NTA (3)

Sol. 1

16
n 8mole

2
 

2

128
n 4mole

32
 

1 2n (n n ) 12mole  

PV = nRT

5 25
10 V 12 (273)

3
  

V = 0.273 m3

= 27.3 × 104 cm3

Magnetic Field & Force

14. Given below are two statements :

Statement I : The electric force changes the speed of the charged particle and hence changes its kinetic energy;
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whereas the magnetic force does not change the kinetic energy of the charged particle.

Statement II : The electric force accelerates the positively charged particle perpendicular to the direction of

electric field. The magnetic force accelerates the moving charged particle along the direction of magnetic field

In the light of the above statements, choose the most appropriate answer from the options given below:

(1) Both Statement I and Statement II are correct.

(2) Both Statement I and Statement II are incorrect.

(3) Statement I is correct but Statement II is incorrect.

(4) Statement I is incorrect but Statement II si correct.

uhps nks dFku fn, x, gS%

dFku I : fo|qr cy] vkosf'kr d.k dh pky dks cny nsrk gS] blfy, mldh xftr ÅtkZ dks ifjofrZr djrk gS A tcfd

pqEcdh; cy] vkosf'kr d.k dh xfrt ÅtkZ dks ifjofrZr ugha djrk gSA

dFku II :  fo|qr cy] /kukosf'kr d.k dks fo|qr {ks= dh yEcor fn'kk esa Rofjr dj nsrk gSA pqECkdh; cy] xfreku vkosf'kr

d.k dks pqECkdh; {ks= dh fn'kk esa Rofjr djrk gS :

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

(1) dFku&I ,oa dFku II nksuksa lgh gSaA

(2) dFku&I ,oa dFku-II nksuksa xyr gSaA

(3) dFku I lgh gS] fdUrq dFku II nksuksa xyr gSA

(4) dFku I xyr gS] fdUrq dFku II nksuksa lgh gSA

Question ID:501144

Ans. Official Answer NTA (3)

Sol. Magnetic force is always  to direction of velocity of charge particle so its work done is always zero that's why

M.F. does not charge speed or kinetic energy of charge. But electric field can charge.

 Electric field accelerate charge (+ve) along to electric field dirn.
ef q E
 

so statement 1st true and 2nd statement is incorrect.

Friction

15. A block of mass 40 kg slides over a surface, when a mass of 4 kg is suspended through an inextensible

massless string passing over frictionless pulley as shown below.

The coefficient of kinetic friction between the surface and block is 0.02. The acceleration of block is. (Given

g= 10 ms-2

fp= eas n'kkZ;s vuqlkj] tc ,d 4 kg nzO;eku dh dksbZ oLrq] ,d vizR;koLFkk ,oa Hkkjghu jLlh ds fljs ls bl izdkj yVdkbZ
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tkrh gS fd jLlh ,d ?k"kZ.k jfgr ,oa Hkkjghu f?kjuh ds Åij ls xqtj jgh gS] rks {kSfrt lery iV ij j[kk ,oa jLlh ds

nwljs fljs ls ca/kk ,d 40 kg dk xqVdk fQlyrk gSA lery iV ,oa xqVds ds chp xfrt ?k"kZ.k xq.kkad dk eku 0.02.

gSA xqVds ds Roj.k dk eku gSA (fn;k gS% g= 10 ms-2

4 kg

40 kg

(1) 1 ms-2 (2) 1/5 ms-2 (3) 4/5 ms-2 (4) 8/11 ms-2

Question ID:501145

Ans. Official Answer NTA (4)

Sol. 40 – T = 4a

T – (40 g)  = 40a

T – 8 = 40 a

32 44a 

8

11
a   m/s2

Work, Power & Energy

16. In the given figure, the block of mass m is dropped from the point ‘A’. The expression for kinetic energy of

block when it reaches point ‘B’ is

fp=kuqlkj] dksbZ m nzO;eku dk xqVdk fcUnq ‘A’ ls fxjk;k tkrk gSA tc ;g xqVdk fcUnq ‘B’ ij igq¡psxk rks bldh xfrt

ÅtkZ dk O;atd gksxk&

A

B

y0

y

(1) 
2

0
1

mgy
2

(2) 
21

mg y
2

(3) mg(y – y
0
) (4) mgy

0

Question ID:501146

Ans. Official Answer NTA (4)

Sol. By W.E.T.

k 0v   

k
f
 – 0 + mg (y – y

0
) – mg y = 0
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k
f
 = mgy

0

Newton's Laws of Motion

17. A block of mass M placed inside a box descends vertically with acceleration ‘a’. The block exerts a force

equal to one-fourth of its weight on the floor of the box. The value of ‘a’ will be :

M nzO;eku dk ,d xqVdk] fdlh fMCcs ds vUnj j[kk gS] tks fd Roj.k a lss Å/okZ/kj uhps dh rjQ fxj jgk gSA ;fn xqVdk

vius Hkkj dk ,d pkSFkkbZ cy fMCcs ds ry ij yxk jgk gS rks a dk eku gksxk &

(1) 
g

4
(2) 

g

2
(3) 

3g

4
(4) g

Question ID:501147

Ans. Official Answer NTA (3)

Sol. N = mg – ma = 
mg

4

a = 
3g

4

Electrostatics

18. If the electric potential at any point (x, y, z)m in space is given by V=3x2 volt.  The electric field at the

point (1, 0, 3) m will :

(1) 3 Vm-1 directed along positive x-axis. (2) 3 Vm-1,directed along negative x-axis.

(3) 6 Vm-1, directed along positive x-axis (4) 6 Vm-1, directed along negative x-axis.

;fn vkdk'k esa fdlh fcanq (x, y, z)m ij fo|qr foHko dk eku lehdj.k V=3x2 volt }kjk fn;k x;k gSA fcanq (1, 0,

3)m ij fo|qr {ks= dk eku gksxk&

(1) 3 Vm-1 ] /kukRed x-v{k ds vuqfn'k (2) 3 Vm-1, _.kkRed x-v{k ds vuqfn'k

(3) 6 Vm-1, /kukRed x-v{k ds vuqfn'k (4) 6 Vm-1, _.kkRed x-v{k ds vuqfn'k

Question ID:501148

Ans. Official Answer NTA (4)

Sol. x

dv
E

dx
 

v = 3x2

x
ˆE 6xi 

so at (1, 0, 3)

x
ˆE 6i 

Current Electricity
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19. The combination of two identical cells, whether connected in series or parallel combination provides the same

current through an external resistance of 2. The value of internal resistance of each cell is

nks ,dleku lSyksa dks pkgsa Js.kh Øe esa tksM+k tk, ;k ik'oZ Øe esa tksM+k tk,] mudk la;kstu 2ds cká izfrjks/k esa leku

eku dh /kkjk izokfgr djrk gSA izR;sd lSy ds vkUrfjd izfrjks/k dk eku gksxk&

(1) 2 (2) 4 (3) 6 (4) 8

Question ID:501149

Ans. Official Answer NTA (1)

Sol.

2E E

r2r R R
2


 

2R + r = 2r + R
R = r = 2 

Kinematics (Motion in a plane)

20. A person can throw a ball upto a maximum range of 100 m. How high above the ground he can throw the same

ball?

,d O;fDr fdlh xsan dks 100 m dh vf/kdre nwjh rd Qsad ldrk gSA og mlh xsan dks /kjkry ls fdruh vf/kdre Å¡pkbZ

rd Qsad ldrk gS \

(1) 25m (2) 50m (3) 100m (4) 200m

Question ID:501150

Ans. Official Answer NTA (2)

Sol.
2

max

V
R 100

g
 

H
max

 is at Q = 90°

 
2

max

V 1
H 100

2g 2
 

= 50 m

Measurements & Errors

21. The Vernier constant of Vernier callipers is 0.1 mm and it has zero error of (–0.05) cm. While measuring

diameter of  a sphere, the main scale reading is 1.7 cm and coinciding vernier division is 5. The corrected

diameter will be _________× 10-2 cm.
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ofuZ;j dSfyilZ dk ofuZ;j fu;rkad 0.1 mm ,oa bldh 'kwU; =qfV (–0.05) cm gSA ,d xksys dk O;kl ekirs le;] eq[;

iSekus dk ikB 1.7 cm gS] ,oa ofuZ;j iSekus dk 5oka foHkktu laikrh gSA O;kl dk la'kksf/kr eku _________× 10-2 cm gksxk

Question ID:501151

Ans. Official Answer NTA (180)

Sol. Reading = M.S.R. + (V.C.) (V.D.) – zero error

= 1.7 cm 
0.1

5 0.05
10

  

= 1.80 cm

Fluid Mechanics

22. A small spherical ball of radius 0.1 mm and desity 104 kg m–3  falls freely under gravity through a distace h

before entering a tank of water. If, after entering the water the velocity of ball does not change and it continue

to fall with same constant velocity inside water, then the value of h will be_____m :

(Given g = 10ms–2, viscostiy of water= 1.0 × 10–5N – sm–2).

0.1 mm f=T;k ,oa 104 kg m–3  ?kuRo dh ,d NksVh xksykdkj xsan] fdlh ikuh dh Vadh esa izos'k djus ls igys h Å¡pkbZ

ls] LoPNan :i ls x#Rok/khu fxjrh gSA ;fn ikuh esa izos'k djus ds ckn xsan dk osx ifjofrZr ugha gksrk gS moa leku fLFkj

osx ls ikuh ds vanj fxjuk tkjh j[krh gSA rks h dk eku _____m gksxkA

(fn;k gS]  g= 10ms–2, ikuh dh ';kurk = 1.0 × 10–5N – sm–2).

Question ID:501152

Ans. Official Answer NTA (20)

Sol.
2

t

2 ( )g
v r 2gH

9

  
 



H = 20m

Sound Waves

23. In an experiment to determine the velocity of sound in air at room temperature using a resonance tube, the first

resonance is observed when the air column has a length of 20.0 cm for a tuning fork of frequency 400 Hz is

used. The velocity of the sound at room temperature is 336 ms-1.The third resonance is observed when the air

column has a length of ______cm

dejs ds rki ij] vuqukn uyh }kjk gok esa /ofu ds osx dks Kkr djus ds ,d iz;ksx esa] 400Hz vko`fÙk okys ,d Lofj=

ds fy,] izFke vuqukn rc izkIr gksrk gS] tc ok;q&LrEHk dh yEckbZ 20.0 cm gSA dejs ds rki ij /ofu dk osx 336 ms-1

gSA r`rh; vuqukn rc izkIr gksxk] tc ok;q LrEHk dh yEckbZ ______cm gksxhA
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Question ID:501153

Ans. Official Answer NTA (104)

Sol.
336

0.84mor84cm
f 400

v
   

third resonance = 84 + 20 = 104 cm

Current Electricity

24. Two resistors are connected in series acorss a battery as shown in figure. If a voltmeter of resistance 2000 is

used to measure the potential difference acorss 500 resister, the reading of the voltmeter will be____V

nks izfrjks/k Js.kh Øe esa cSVªh ds fljksa ls fp=kuqlkj tqM+sa gSA 500  okys izfrjks/k ds fljksa ij foHkoUrj ekius ds fy,] ,d

2000  izfrjks/k okyk foHkoekih iz;qDr gksrk gSA foHkoekih dk ikB____V gksxkA

20 V

500  600

Question ID:501154

Ans. Official Answer NTA (8)

Sol. When voltmeter connected to 500 resistor than 
1

1 1 1

R 2000 500
 

R
1
 = 400

so R
eq

 = 400 + 600 = 1000

Current in circuit = 
20

1000

so voltage across 400

20
400

1000
  8 volt

Semiconductors

25. A potential barrier of 0.4V exists acorss a p-n junction. An electron enters the junction from the n-side with a

speed of 6.0 × 105 ms–1. The speed with which electron enters the p side will be 5 1x
10 ms

3
  the value of x

is____.

(Given mass of electron = 9 × 10–31 kg. charge on electron = 1.6 × 10–19C.)

,d p-n laf/k ds fljksa ij] 0.4V dk foHkojksf/kdk ¼iksVsfU'k;y csfj;j½ mifLFkr gSA laf/k ij ,d bysDVªkWu] n-Hkkx dh rjQ
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ls 6.0 × 105 ms–1 dh pky ls izos'k djrk gSA ftl pky ls og p Hkkx esa izos'k djsxk] og 5 1x
10 ms

3
  gksxh] tgk¡ x

dk eku ____gSA

(fn;k gSa] bysDVªkSu dk nzO;eku = 9 × 10–31 kg. bysDVªkWu ij vkos'k = 1.6 × 10–19C.)

Question ID:501155

Ans. Official Answer NTA (14)

Sol.

Electromagnetic Waves

26. The displacement current of 4.425 uA is developed in the space between the plated of parallel plate capacitor

when votlage is changing at a rate of 106Vs–1.The area of each plate of the capacitor is 40 cm2. The distance

between each plate of the capacitor is x × 10–3m.The value of x is,

(Permittivity of free space, 
0
= 8.85 ×10–12C2 N–1 m–2)_____

,d lekukUrj ifV~Vdk la/kkfj= dh lekekUrj ifV~V;ksa ds chp mRIkUu foLFkkiu /kkjk dk eku 4.425 uA gS] tc

oksYVst 106Vs–1 dh nj ls ifjofrZr gks jgk gSA la/kkfj= dh ifV~V;ksa dk {ks=Qy 40 cm2  gS] mldh ifV~V;ksa ds chp

dh nwjh x × 10–3m gksxh] tgk¡ x dk eku gSA

(ok;q dk ijkoSn~;qrkad 
0
= 8.85 ×10–12C2 N–1 m–2)_____

Question ID:501156

Ans. Official Answer NTA (8)

Sol. d 0

d
I

dt
 

v
EA A

d
  

so 
12 4 6

6
d

8.85 10 40 10 10
I 4.425 10

d

 
   

  

d = 8 × 10–3

Rotation

27. The moment of inertia of a uniform thin rod about a perpendicular axis passing through one end is I
1
.The same

rod is bent into a ring and its moment of inertia about a diameter is I
2
.If 1

2

I

I
is 

2x

3

 , then the value of x will

be______.

fdlh iryh ,dleku NM+ dk tM+Rok?kw.kZ mlds ,d fljs xqtjus okys yEcor v{k ds ifjr% I
1 
gSA bl NM+ dks eksM+dj

,d NYyk cuk fn;k x;k gS] ,oa vc bldk tM+Rok?kw.kZ blds O;kl ds ifjr% I
2 
gSA ;fn 1

2

I

I
dk eku 

2x

3

 gS, rks x dk

eku ______gksxkA
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Question ID:501157

Ans. Official Answer NTA (8)

Sol.
2

1

m
I

3



if Rod ben t into ring than

2 R 

R
2






I
2
 = M.I. about diameter

= 
2 2

2

MR M

2 8






2
1

2

I 8

I 3




Nuclear Physics

28. The half life of a radioactive substance is 5 years.after x years a given sample of the radiaoctive substance gets

reduced to 6.25% of its initial value. The value of x is______

fdlh jsfM;kslfØ; inkFkZ dh v)kZ;q 5 o"kZ gSA x o"kZ ckn] fn, gq, jsfM;kslfØ; inkFkZ dk uewuk vius izkjfEHkd eku dk

6.25% jg tk,xkA x dk eku ______gSA

Question ID:501158

Ans. Official Answer NTA (20)

Sol.
H

t

T

0

1
N N

2

 
   

x

51
6.25 100

2

 
   

x
4

51 1 x
4

2 2 5

   
        

x = 20 year

Wave Optics

29. In a double slit experiment with monochromatic light,fringes are obtained on a screen placed at some distance

from the plane of slits. If the screen is moved by 5 × 10–2 m towards the slits, the change in frings width is

3 × 10–3 cm.If the distance between the slits is 1 mm,then the wavelength of the light will be________nm.

,do.khZ izdk'k ds fdlh f}djs[kk fNnz¼f>jhZ½ iz;ksx esa f>fjZ;ksa ds ry ls dqN nwjh ij j[ks ,d insZ ij fÝats izkIr gksrh
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gSA ;fn insZ dks f>fjZ;ksa dh rjQ 5 × 10–2 m dh nwjh ls foLFkkfir fd;k tkrk gS] rks fÝat pkSM+kbZ esa

3 × 10–3 cm dk varj vkrk gSA ;fn f>fjZ;ksa ds chp dh nwjh 1 mm gS, rks iz;qDr gq, izdk'k ds rjaxnS/;Z dk eku

________nm gksxkA

Question ID:501159

Ans. Official Answer NTA (600)

Sol.
D

d




d dD
d


 

2
3 2

3

5 10
3 10 10

10


 



 
  

63
10 m

5
  

600 nm 

Alternating Current

30. An inductor of 0.5 mH, a capaitor of 200 F and a resistor of 2 are connected in series with a 220V ac

source .If the current is in phase with the emf, the frequency of ac source will be_____×102 Hz.

fdlh 220 V ds izR;korhZ /kkjk (AC) lzksr ls 0.5 mH dk ,d izsjd] 200 F dk ,d la/kkfj= ,ao 2 dk ,d izfrjks/k

Js.khØe esa tqM+s gSaA ;fn /kkjk] fo|qr okgd cy (emf) dh leku dyk esa gS, rks AC lzksr dh vkof̀Ùk _____×102 Hz gksxhA

Question ID:501160

Ans. Official Answer NTA (5)

Sol. Current will in same phase with emf when circuit is purely resistive or at resonance situation.

so 
1

L
C

 


1

LC
 

1
2 f

LC
 

3 6

1
f

2 0.5 10 200 10 


   

f = 5 × 102 Hz


