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Units & Dimensions

1. Given below are two statements: One is labelled as Assertion A and the other is labelled as Reason R.

Assertion A: Product of Pressure (P) and time (t) has the same dimension as that of coeffcient of viscosity.

Reason R: Coefficient of viscosity = 
Force

Velocity gradient

Choose the correct answer from the options given below:

(1) Both A and R true, and R is correct explanation of A.

(2) Both A and R true but R is NOT the correct explanation of A.

(3) A is true but R is false.

(4) A is false but R is true.

uhps nks dFku fn, x, gSaA ,d dks vfHkdFku A ls fu:fir fd;k gSa] ,oa nwljs dks dkj.k R ls fu:fir fd;k x;k gSA

vfHkdFku A: nkc (P) ,oa le; (t) ds xq.kuQy dh foek,sa] “;kurk xq.kkad dh foekvksa ds leku gksrh gSaA

dkj.k R: ';kurk xq.kkad = 
cy

osx izo.krk

uhps fn, x, fodYiksa esa ls lgh mRrj pqusa:

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

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

(3) A lR; gS] fdUrq R vlR; gSA

(4) A vlR; gS] fdUrq R lR; gSA

Question ID:1731

Ans. Official Answer NTA (3)

Sol. force 
dv

A
dx

 

 = viscosity
A = area

dv

dx
= velocity gradiant = 

1

Tine

so pressure 
F dv

A dx
 

P
T
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PT = 

Work, Power & Energy

2. A particle of mass m is moving in a circular path of constant radius r such that its centripetal acceleration (a) is

varying with time t as a = k2rt2, where k is a constant. The power delivered to the particle by the force acting

on it is given as:

m nzO;eku dk dksbZ d.k fLFkj] r f=T;k ds ,d o`Ùkkdkj iFk ij bl izdkj py jgk gS] fd bldk vfHkdsUnzh; Roj.k (a),

le; t ds lkFk lehdj.k a
c
 = k2rt2  ds vuqlkj ifjofrZr gks jgk gS, tgk¡ k ,d fLFkjkad gSA d.k ij yx jgs cyksa }kjk

d.k dks nh xbZ 'kfDr dk eku gksxk:

(1) zero 'kwU;

(2) mk2r2t2

(3) mk2r2t

(4) mk2rt

Question ID:1732

Ans. Official Answer NTA (3)

Sol.
2

2 2
c

v
a k rt

r
 

v = krt

T

dv
a kr

dt
 

so F = ma
T
 = constant

so Power = fv
= m (kr) krt

= mk2r2t

Kinematics(Motion in a Plane)

3. Motion of a particle in x-y plane is described by a set of following equations

x 4sin t
2

 
  

 
 m and y = 4 sin(t) m. The path of the particle will be:

x-y ry esa] fdlh d.k dh xfr fuEu lehdj.kksa ds ;qXe ds }kjk fu:fir gS]

x 4sin t
2

 
  

 
 m ,oa y = 4 sin(t) m. d.k dk iFk gksxk:

(1) Circular o`Ùkkdkj

(2) Helical dqaMyh;

(3) Parabolic ijoy;kdkj
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(4) Elliptical nh?kZo`Ùkh;

Question ID:1733

Ans. Official Answer NTA (1)

Sol.

2

2x
x 4cos t cos t

4

 
     

 

2

2x
y 4sin t sin t

4

 
     

 

 2 2x y 4    eq of circle.

Rotation

4. Match List-I with List-II

lwph-I dk lwph-II ls feyku djsa &

List-I (lwph-I) List-II (lwph-II)

A. Moment of inertia of solid sphere of radius R about any tangent. I. 
25

MR
3

R f=T;k ds fdlh Bksl xksys dk mldh fdlh Li'khZ ds ifjr% tM+Rok?kw.kZ

B. Moment of inertia of hollow sphere of radius (R) about any tangent. II. 
27

MR
5

R f=T;k okys fdlh [kks[kys xksys dk mldh fdlh Li'khZ ds ifjr% tM+Rok?kw.kZ

C. Moment of inertia of circular ring of radius (R) about its diameter. III. 
21

MR
4

R f=T;k okys fdlh o`Ùkkdkj NYys dk blds fdlh O;kl ds ifjr% tM+Rok?kw.kZ

D. Moment of inertia of circular disc of radius (R) about any diameter. IV. 
21

MR
2

R f=T;k okyh fdlh o`Ùkkdkj fMLd ¼r'rjh½ dk mlds fdlh O;kl ds ifjr% tM+Rok?kw.kZ

Choose the correct answer from the options given below:

uhps fn, x, fodYiksa esa ls lgh mÙkj pqusa &

(1) A-II, B-I, C-IV, D-III

(2) A-I, B-II, C-IV, D-III

(3) A-II, B-I, C-III, D-IV

(4) A-I, B-II, C-III, D-IV

Question ID:1734
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Ans. Official Answer NTA (1)

Sol. M.I. of solid sphere about [passing through com] diameter = 
22

MR
5

By parallel axix theorem
M.I. about tangent = I
I = I

com
 + MR2

= 
2 22

MR MR
5



27
I MR

5


M.I. of hollow sphere aobut diameter (passing through com) 
22

MR
3


M.I. of hollow sphere aobut

Tangent I = I
com

 + MR2

2 22
MR MR

3
 

25
MR

3


M.I. of ring aobut axis 1 to plane of ring passing through center [com]
I

com
 = MR2

M.I. of ring about axis passing through center along to the diameter = I

By parpendicular axis theorem

2I = I
com

2MR
I

2


same for disle as given above.

2I = Icom
2

com

MR
I

2


2MR
I

4


Gravitation

5. Two planets A and B of equal mass are having their period of revolutions T
A
 and T

B
 such that T

A
 = 2T

B
. These

planets are revolving in the circular orbits of radii r
A
 and r

B
 respectively. Which out of the following would be the

correct relationship of their orbits?

leku nzO;eku okys nsk xzg A ,oa B ds ifjØe.kksa dk vko`rZdky Øe'k% T
A
 ,oa T

B
 bl izdkj gS fd T

A
 = 2T

B 
gSA ;s xzg

viuh&viuh o`Ùkkdkj d{kkvksa esa ?kwe jgs gS] ftudh f=T;k,sa Øe'k% r
A
 ,oa r

B
 gSaA mudh d{kkvksa ds chp dk lgh lEca/k
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fuEu esa ls dkSulk gksxk?

(1) 2 3
A B2r r (2) 3 3

A Br 2r

(3) 3 3
A Br 4r (4)  

2
2 2 3 3
A B B AT T r 4r

GM


  

Question ID:1735

Ans. Official Answer NTA (3)

Sol. 2 3
A A(T ) (r )

than 

32

A A
A B

B b

T r
T 2T

T r

  
   

   

 
3

3 3A
A B

B

r
4 r 4r

r

 
   
 

Fluid Mechanics

6. A water drop of diameter 2 cm is broken into 64 equal droplets. The surface tension of water is 0.075 N/m. In

this process the gain in surface energy will be:

2 cm O;kl okyh ikuh dh ,d cw¡n] 64 leku vkdkj dh NksVh&NksVh cw¡nksa esa VwVrh gSA ;fn ikuh dk i`"B ruko 0.075

N/m gSA bl izØe esa] i`"B ÅtkZ esa gqbZ yfC/k dk eku gksxk:

(1) 2.8 × 10–4 J

(2) 1.5 × 10–3 J

(3) 1.9 × 10–4 J

(4) 9.4 × 10–5 J

Question ID:1736

Ans. Official Answer NTA (1)

Sol. R = 1cm.
3 34 4

R 64 r
3 3
  

1

3

R R 1
r r cm.

4 4
(64)

    

Energy gain = 2 2[64r R ]4 T 

4 75
3 10 (4 )

1000
  

    
 

2.8 × 10–4

KTG & Thermodynamics
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7. Given below are two statements:

Statement-I: When µ amount of an ideal gas undergoes adiabatic change from state (P
1
,V

1
,T

1
) to state

(P
2
,V

2
,T

2
), then work done is 

2 1µR(T T )
W

1




 
, where 

P

V

C

C
   and R = universal gas constant.

Statement-II: In the above case, when work is done on the gas, the temperature of the gas would rise.

Choose the correct answer from the options given below:

uhps nks dFku fn, x, gSa:

dFku -I : tc µ ek=k dh ,d vkn'kZ xSl] :)ks"e izØe ls xqtj dj voLFkk (P
1
,V

1
,T

1
) ls voLFkk (P

2
,V

2
,T

2
) ij ifjofrZr

gksrh gS] rks fd;s x, dk;Z dk eku 
2 1µR(T T )

W
1




 
 gksxk tgk¡ 

P

V

C

C
   ,oa R = lkoZf=d xSl fLFkjkad gSA

dFku-II: mijksDr ifjfLFkfr esa] tc xSl ij dk;Z fd;k tkrk gS] rks xSl dk rkieku c<+sxkA

uhps fn, x, fodYiksa esa ls lgh mRrj pqusa%

(1) Both statement-I and statement-II are true.

dFku-I ,oa dFku-II nksuksa lR; gSaA

(2) Both statement-I and statement-II are false.

dFku-I ,oa dFku-II nksuksa vlR; gSaA

(3) Statement-I is true but statement-II is false.

dFku-I lR; gS ,oa dFku-II vlR; gSaA

(4) Statement-I is false but statement-II is true.

dFku-I vlR; gS ,oa dFku-II lR; gSaA

Question ID:1737

Ans. Official Answer NTA (1)

Sol. 1st statement is true. And we know that for adiabatic process when work done by gas is negative than

change in internal energy is the so temp increase. So statement 2nd also true.

Electrostatics

8. Given below are two statements:

Statement-I: A point charge is brought in an electric field. The value of electric field at a point near to the charge

may increase if the charge is positive.

Statement-II: An electric dipole is placed in a non-uniform electric field. The net electric force on the dipole will

not be zero.
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Choose the correct answer from the options given below:

uhps nks dFku fn, x, gSa:

dFku-I: ,d fcUnq vkos'k dks fdlh fo|qr {ks= esa yk;k tkrk gSA ;fn vkos'k /kukRed gS] rks vkos'k ds fudV fdlh fcUnq

ij fo|qr{ks= dk eku c<+ ldrk gSA

dFku-II: ,d fo|qr f}/kzqo dks fdlh vleku fo|qr{ks= esa j[kk tkrk gSA f}/kzqo ij vkjksfir ifj.kkeh fo|qrcy dk eku

'kwU; ugha gksxkA

uhps fn, x, fodYiksa esa ls lgh mRrj pquksA

(1) Both statement-I and statement-II are true.

dFku-I ,oa dFku-II nksuksa lR; gSaA

(2) Both statement-I and statement-II are false.

dFku-I ,oa dFku-II nksuksa vlR; gSaA

(3) Statement-I is true but statement-II is false.

dFku-I lR; gS ,oa dFku-II vlR; gSaA

(4) Statement-I is false but statement-II is true.

dFku-I vlR; gS ,oa dFku-II lR; gSaA

Question ID:1738

Ans. Official Answer NTA (1)

Sol. E.F. due to charge 2

kx
E

r
 so due to positive charge E.F. increase or vire versa.

We know that Electric force F = QE if E.F. not same for both charge than force will also different than net force
does not be equal to zero.

Electrostatics

9. The three charges q/2, q and q/2 are placed at the corners A, B and C of a square of side ‘a’ as shown in figure.

The magnitude of electric field (E) at the corner D of the square, is:

fp= esa n'kkZ;s vuqlkj ‘a’ Hkqtk okys ,d oxZ ds A, B ,oa C dksuksa ij Øe'k% q/2, q ,oa q/2 eku ds rhu vkos'k j[ks gSaA

oxZ ds dksus D ij] fo|qr {ks= (E) ds ifjek.k dk eku gksxk:

(1) 2
0

q 1 1

4 a 22
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(2) 2
0

q 1
1

4 a 2

 
   

(3) 2
0

q 1
1

4 a 2

 
   

(4) 2
0

q 1 1

4 a 22

 
   

Question ID:1739

Ans. Official Answer NTA (1)

Sol.

2

kq

2a
2

kq

2a

2

kq

2a

force due to A charge = 2

kq

2a

force due to C charge = 2

kq

2a

force due to B charge = 2

kq

2a

fnet = 

2 2

2 2

kq kq kq

2a 2a 2a

   
    
   

= 2

kq
1 2

2a
  

2

kq 1 1

a 2 2

 
  

 

Magnetic Field & Force

10. An infinitely long hollow conducting cylinder with radius R carries a uniform current along its surface.

Choose the correct representation of magnetic field (B) as a function of radial distance (r) from the axis of

cylinder.

,d vuUr yEckbZ dk [kks[kyk pkyd csyu gS] ftldh vkUrfjd f=T;k R gSA csyu esa mlds i`"B ds vuqfn'k ,dleku

/kkjk cg jgh gSA csyu ds v{k ls f=T; nwjh (r) ds Qyu ds :i esa] pqEcdh; (B) dk lgh fu:i.k fuEu esa ls fdl oØ
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}kjk iznf'kZr gS] lgh fodYi pqfu,A

(1) (2) 

(3) (4) 

Question ID:1740

Ans. Official Answer NTA (4)

Sol. for inside r < R

0 insideB d I   

I
inside

 = 0
B = 0
for out side r > R

0B d i   

0B2 r i  

0iB
2 r





so 
1

B
r



Electromagnetic Waves

11. A radar sends an electromagnetic signal of electric field (E
0
) = 2.25 V/m and magnetic field

(B
0
) = 1.5 × 10–8 T which strikes a target on line of sight at a distance of 3 km in a medium. After that, a part

of signal (echo) reflects back towards the radar with same velocity and by same path. If the signal was transmitted

at time t = 0 from radar, then after how much time echo will reach to the radar?

dksbZ jMkj] ,d fo|qr pqEcdh; flXuy fdlh ek/;e esa Hkstrk (izsflr djrk) gS] ftl esa fo|qr {ks= (E) dk eku 2.25 V/

m ,oa pqEcdh; {ks= (B) dk eku 1.5 × 10–8 T gSA ;g flXuy] ek/;e esa n`f"Vjs[kh; fn'kk esa] 3 km dh nwjh ij fdlh y{;

ls Vdjkrk gSA blds ckn] flXuy dk ,d Hkkx (bZdks) leku osx ls ,oa leku iFk ls jMkj dh rjQ okil ijkofrZr gksrk

gSA ;fn jMkj ls flXuy le; t = 0 ij izsflr gqvk Fkk] rks fdrus le; ckn bZdks jMkj ij okil igq¡psxk?

(1) 2.0 × 10–5 s



Question Paper With Text Solution (Physics)
JEE Main June 2022 | 28 June  Shift-1

Page No. 11

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911
Website : www.matrixedu.in ;  Email : smd@matrixacademy.co.in

(2) 4.0 × 10–5 s

(3) 1.0 × 10–5 s

(4) 8.0 × 10–5 s

Question ID:1741

Ans. Official Answer NTA (2)

Sol.
80

8
0

E 2.25
1.5 10

B 1.5 10
v


   



3
5

8

6 10
4 10 sec.

1.5 10
t 




  



Geometrical Optics

12. The refracting angle of a prism is A and refractive index of the material of the prism is cot(A/2). Then the angle

of minimum deviation will be:

fdlh fizTe dk viorZu dks.k A gSa] ,oa fizTe ds inkFkZ dk viorZukad cot(A/2) gSA rks U;wure fopyu dks.k dk eku gksxk:

(1) 180 – 2A (2) 90 – A

(3) 180 + 2A (4) 180 – 3A

Question ID:1742

Ans. Official Answer NTA (1)

Sol.

minA
sin

A2
n cot

A 2
sin

2

  
       
   
  

minA A
sin cos

2 2

A A
sin sin

2 2

    
     

   
     

minAA
cos sin

2 2

   
    

   

minA A

2 2 2 2


  

min 2A    

Geometrical Optics

13. The aperture of the objective is 24.4 cm. The resolving power of this telescope, if a light of wavelength 2440

Å is used to see the object will be:



Question Paper With Text Solution (Physics)
JEE Main June 2022 | 28 June  Shift-1

Page No. 12

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911
Website : www.matrixedu.in ;  Email : smd@matrixacademy.co.in

vfHkn`';d ySal (vkWCtsfDVo) dk }kjd (vijpj) 24.4 cm dk gSA ;fn oLrqvksa dks ns[kus ds fy, 2440 Å rjaxnS/;Z dk

izdk'k iz;qDr fd;k tkrk gS rks bl nwjn'khZ (VsyhLdksi) dh foHksnu 'kfDr dk eku gksxk:

(1) 8.1 × 106 (2) 10.0 × 107

(3) 8.2 × 105 (4) 1.0 × 10–8

Question ID:1743

Ans. Official Answer NTA (3)

Sol. R.P. = 
a

1.22
= 

2

10

24.4 10

1.22 2440 10







 

= 
6

5

0.82 10

8.2 10





Dual Nature of Radiation & Matter

14. The de Broglie wavelengths for an electron and a photon are 
e
 and 

p 
respectively. For the same kinetic

energy of electron and photon, which of the following presents the correct relation between the de Broglie

wavelengths of two?

bySDVªkWu ,oa ,d QksVkWu dh Mh-czkWXyh rjaxnS/;Z Øe'k% 
e
 ,oa 

p 
gSaA bysDVªku ,oa QksVkWu dh leku xfrt ÅtkZ ds fy,]

mudh Mh-czksXyh rjaxnS/;ksZa ds chp ds lEca/k dks fuEu esa ls dkSu lk lehdj.k Bhd fu:fir djrk gS?

(1) 2
p e  

(2) p e  

(3) 
p e  

(4) p

e

1
 



Question ID:1744

Ans. Official Answer NTA (1`)

Sol. for matter wave e

h

2mk
 

so 
2

2
c

h
k

2m




for photon 
p

hc
k 


By comparing 2
p c  



Question Paper With Text Solution (Physics)
JEE Main June 2022 | 28 June  Shift-1

Page No. 13

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911
Website : www.matrixedu.in ;  Email : smd@matrixacademy.co.in

Nuclear Physics

15. The Q-value of a nuclear reaction and kinetic energy of the projectile particle, K
P
 are related as:

ukfHkdh; vfHkfØ;k dk Q-eku ,oa iz{ksfir d.k dh xfrt ÅtkZ K
P
] ,d&nwljs ls fuEukuqlkj lEcaf/kr gS:

(1) Q = K
p

(2) (K
p
 + Q) < 0

(3) Q < K
p

(4) (K
p
 + Q) > 0

Question ID:1745

Ans. Official Answer NTA (4)

Sol.
1

2

m
K 1 | Q |

m

 
  
 

K > |Q| Q can be +ve or –ve

so K + Q > 0 always for exothermic or endothermic both type reaction

Semiconductors

16. In the following circuit, the correct relation between output (Y) and inputs A and B will be:

uhps fn, x, ifjiFk esa] vkmViqV (Y) ,oa buiqV (A rFkk B) ds chp lgh lEca/k gksxk:

(1) Y = AB (2) Y = A + B (3) Y AB (4) Y A B 

Question ID:1746

Ans. Official Answer NTA (3)

Sol.

Semiconductors

17. For using a multimeter to identify diode from electrical components, choose the correct statement out of the
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following about the diode:

(1) It is two terminal device which conducts current in both directions

(2) It is two terminal device which conducts current in one direction only

(3) It does not conduct current gives an initial deflection which decays to zero

(4) It is three terminal device which conducts current in one direction only between central terminal and either

of the remaining two terminals

fo|qr vo;oksa esa ls Mk;ksM dh igpku djus ds fy, iz;qDr ,d eYVhehVj ds fy,] fuEu esa ls lgh dFku pqfu,:

(1) ;g nks fljksa okyk ;a= gS] ftlesa nksuksa fn'kkvksa esa /kkjk izokfgr gksrh gSA

(2) ;g nks fljksa okyk ;a= gS] ftlesa /kkjk ,d fn'kk esa izokfgr gksrh gSA

(3) blesa /kkjk izokfgr ugha gksrh] ,d izkjfEHkd fo{ksi vkrk gS tks fd 'kwU; dh rjQ ?kVrk tkrk gSA

(4) ;g rhu fljksa okyk ;a= gS] ftlesa e/; okys fljs ,oa ckdh nksuksa esa ls fdlh ,d fljs ds chp] ,d gh fn'kk esa /kkjk

izokfgr gksrh gSA

Question ID:1747

Ans. Official Answer NTA (2)

Sol. for forward bias diode provide low [zero] resistance and for reverse bias it provide high [infinite] resistance.

Semiconductors

18. Given below are two statements: One is labelled as Assertion A and the other is labelled as Reason R.

Assertion A: n-p-n transistor permits more current than a p-n-p transistor.

Reason R: Electrons have greater mobility as a charge carrier.

Choose the correct answer from the options given below:

uhps nks dFku fn, x, gSaA ,d vfHkdFku A }kjk fu:fir gSa] ,oa nwljk dkj.k R }kjk fu:fir gSA

vfHkdFku A: n-p-n VªkfUtLVj] p-n-p VªkfUtLVj ls T;knk /kkjk dks izokfgr gksus nsrk gS

dkj.k R: vkos'k okgd ds :i esa] bysDVªkWuksa dh xfr'khyrk T;knk gksrh gSaA

uhps fn, x, fodYiksa esa ls lgh mRrj pqusa:

(1) Both A and R true, and R is correct explanation of A.

A ,oa R nksuksa lR; gSa] rFkk R, A dh lgh O;k[;k gSA

(2) Both A and R true but R is NOT the correct explanation of A.

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

(3) A is true but R is false.

A lR; gS] fdUrq R vlR; gSaA

(4) A is false but R is true.

A vlR; gS] fdUrq R lR; gSaA
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Question ID:1748

Ans. Official Answer NTA (1)

Sol. Electron are lighter than holes so they move faster or we can say that have high mobility. In npn majority charge

carrier are electron. So npn permits more current than pnp

Communication Systems

19. Match List-I with List-II

lwph-I dk lwph-II ds lkFku feyku djsaA

List-I List-II

A. Television signal (Vsyhfotu flXuy) I. 03 KHz

B. radio signal (jsfM;ks flXuy) II. 20 KHz

C. High Quality Music (mPp dksfV dk laxhr) III. 02 MHz

D. Human speech (O;fDr dh vkokt) IV. 06 MHz

Choose the correct answer from the options given below:

uhps fn, x, fodYiksa esa ls lgh mRrj pqusa%

(1) A-I, B-II, C-III, D-IV (2) A-IV, B-III, C-I, D-II

(3) A-IV, B-III, C-II, D-I (4) A-I, B-II, C-IV, D-III

Question ID:1749

Ans. Official Answer NTA (3)

Sol. Television signal

Range = 30 – 300 MH
3

 Radio signal range = 3k – 300 GH
3

High quality music

 Human speech range – 20 – 20KH
3

Sound Waves

20. The velocity of sound in a gas, in which two wavelengths 4.08m and 4.16 m produce 40 beats in 12s, will be:

fdlh xSl] ftlesa 4.08m ,oa 4.16 m okyh nks rjaxnS/;Z] 12s esa 40 Lian mRiUu djrh gSa] bl xSl esa /ofu dk osxk gksxk:

(1) 282.8 ms–1 (2) 175.5 ms–1

(3) 353.6 ms–1 (4) 707.2 ms–1

Question ID:1750

Ans. Official Answer NTA (4)

Sol. Beat = 
1 2

1 1
v
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40 0.08

12 4.08 4.16
=v
 
  

707.2m / sv=

Work, Power & Energy

21. A pendulum is suspended by a string of length 250 cm. The mass of the bob of the pendulum is 200 g. The bob

is pulled aside until the string is at 60º with vertical as shown in the figure. After releasing the bob, the maximum

velocity attained by the bob will be______________ms–1. (if g = 10 m/s2)

,d 250 cm yEch jLlh ls ,d yksyd yVdk gSA yksyd ds xksyd dk nzO;eku 200 g gSA xksyd dks ,d rjQ bl izdkj

[khapk tkrk gS] fd jLlh Å/okZ/kj ls 60º dk dks.k cukrh gS] fp= esa n'kkZ;s vuqlkjA xksyd dks NksM+us ds ckn xksyd }kjk

izkIr vf/kdre osx dk eku ______________ms–1 gksxkA (;fn g = 10 m/s2)

Question ID:1751

Ans. Official Answer NTA (5)

Sol.  21
mv mgR 1 cos60

2
  

2 2 1
v 2 10 250 10

2
    

v = 5 m/s

Current Electricity

22. A meter bridge setup is shown in the figure. It is used to determine an unknown resistance R using a given

resistor of 15 . The galvanometer (G) shows null deflection when tapping key is at 43 cm mark from end A.

If the end correction for end A is 2 cm, then the determined value of R will be_________.

,d ehVj lsrq ifjiFk fp= esa iznf'kZr gSA bls ,d 15 ds fn, gq, izfrjks/k dh lgk;rk ls fdlh vKkr izfrjks/k R ds

eku dks Kkr djus ds fy, iz;qDr fd;k tkrk gSA tc lihZ dqath fljs A ls 43 cm ds fpUg ij gksrh gS] rks ifjiFk esa yxs

xSYosuksehVj (/kkjkekih) G esa 'kwU; fo{ksi izkIr gksrk gSA ;fn fljs A ij fljs dh ifj'kq)rk 2 cm gS, rks R dk Kkr fd;k

x;k eku _________gksxkA
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Question ID:1752

Ans. Official Answer NTA (19)

Sol. By applying balanced wheat stone bridge condition?

15 43 2

R 57

 
  
 

15
R 57

45
 

R = 19 

Current Electricity

23. Current measured by the ammeter A  in the reported circuit when no current flows through 10 resistance,

will be________________A.

fn, x, ifjiFk esa] /kkjkekih A  }kjk ekik x;k /kkjk dk eku ____________A gksxk] tc 10 okys izfrjks/k esa dksbZ

/kkjk izokfgr ugha gksrh gSA

Question ID:1753

Ans. Official Answer NTA (10)

Sol. By wheat stone balance situation.

R 4
R 2

3 6
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eq

eq

1 1 1
R 3.6

R 6 9
    

36
I 10A

3.6
 

Alternating Current

24. An AC source is connected to an inductance of 100 mH, a capacitance of 100 µF and a resistance of 120 

as shown in figure. The time in which the resistance having a thermal capacity 2 J/ºC will get heated by 16 ºC

is________________s.

fp= esa n'kkZ;s vuqlkj] ,d izR;korhZ /kkjk (AC) L=ksr dks 100 mH eku ds izsjd, 100 µF eku ds la/kkfj=, ,oa 120 

eku ds izfrjks/k ds lkFk tksM+k x;k gSA 2 J/ºC Å"ek/kkfjrk okys izfrjks/k dk rkieku 16 ºC c<us esa yxk le;

________________s gksxkA

Question ID:1754

Ans. Official Answer NTA (15)

Sol. X
L
 = 10, X

C
 = 102, R = 120

 
22

2 cZ R X X  

Z 150 

i2Rt = (Heat capacity ) (T)

2

20 2
120 t 2 16

2 150

 
     

t = 15 sec

Rotation

25. The position vector of 1 kg object is  ˆ ˆr 3i j m 


 and its velocity

  1ˆ ˆv 3j k ms 


. The magnitude of its angular momentum is x Nm  where x is:

1 kg nzO;eku okys fdlh fi.M dk fLFkfr lfn'k  ˆ ˆr 3i j m 


 gS] ,oa bldk osx
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  1ˆ ˆv 3j k ms 


 gSA blds dks.kh; laosx lfn'k ds ifjek.k dk eku x Nm  gS] tgk¡ x dk eku _________ gSA

Question ID:1755

Ans. Official Answer NTA (91)

Sol. L m r v 
  

ˆ ˆ ˆL i 3j a k  


L 91Nm


COM, Momentum & Collision

26. A man of 60 kg is running on the road and suddenly jumps into a stationary trolly car of mass 120 kg. Then, the

trolly car starts moving with velocity 2 ms–1 .The velocity of the running man was______ms–1, when he jumps

into the car.

,d 60 kg nzO;eku dk O;fDr lM+d ij Hkkx jgk gS] og vpkud ls 120 kg nzO;eku okyh fdlh fLFkj VªkWyh dkj esa dwnrk

gSA blds QyLo:i] VªkWyh dkj 2 ms–1 ds osx ls pyuk 'kq: dj nsrh gSA Hkkxrs le; O;fDr dk osx ______ms–1 Fkk,

tc og dkj ds vanj dwnrk gSA

Question ID:1756

Ans. Official Answer NTA (6)

Sol. By conservation of momentum

180 2 60v 

v = 6 m/s

Newton's Laws of Motion

27. A hanging mass M is connected to a four times bigger mass by using a string-pulley arrangement, as shown in

the figure. The bigger mass is placed on a horizontal ice-slab and being pulled by 2 Mg force. In this situation,

tension in the string is x/5 Mg for x = ___________. Neglect mass of the string and friction of the block (bigger

mass) with ice slab. (Given g = acceleration due to gravity)

,d yVdk gqvk nzO;eku M, vius ls pkj xquk cM+s nzO;eku ds lkFk f?kjuh ,oa jLlh ds ek/;e ls tqMk gqvk gS] fp= esa

n'kkZ;s vuqlkjA cM+k nzO;eku] ,d {kSfrt ry okys cQZ ds xqVds ij j[kk gS] ,oa 2 Mg eku ds cy ls [khapk tk jgk gSA

bl ifjfLFkfr esa jLlh dh rU;rk x/5 Mg gS] tgk¡ x = ___________ gksxkA jLlh dk Hkkj] rFkk cM+s nzO;eku okys xqVds

,oa cQZ ds chp ?k"kZ.k ux.; gSA (Given g = acceleration due to gravity)
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Question ID:1757

Ans. Official Answer NTA (6)

Sol. 2 Mg – T = Ma

T – Mg = Ma

Mg = 5 Ma   a = g/5

T = Mg  + 
Mg

5

6Mg
T

5


KTG & Thermodynamics

28. The total energy of two mole monoatomic ideal gas at temperature

T = 300 K will be______________ J. (Given R = 8.31 J/mol.K)

rkieku T = 300 K ij] fdlh nks eksy ,dy&ijek.koh; vkn'kZ xSl dh vkUrfjd ÅtkZ dk eku _____________ J

gksxkA (fn;k gqvk gS] R = 8.31 J/mol.K)

Question ID:1758

Ans. Official Answer NTA (7479)

Sol. Internal Energy  = 
F

nRT,
2

where R = 8.31

3
(2) 300 8.31

2
 

= 7479J

Magnetic Field & Force

29. A singly ionized magnesium atom (A = 24) ion is accelerated to kinetic energy 5 keV, and is projected

perpendicularly into a magnetic field B of the magnitude 0.5 T. The radius of path formed will be______cm.

fdlh ,dy&vk;fur eSxfu'k;e ijek.kq (A = 24) dks 5 keV dh xfrt ÅtkZ ds eku rd Rofjr fd;k tkrk gS] ,oa bls

0.5 T ds ifjek.k okys pqEcdh; {ks= B esa yEcor~ iz{ksfir fd;k tkrk gSA cus gq, oÙ̀kh; iFk dh f=T;k dk eku ______cm

gksxkA.

Question ID:1759

Ans. Official Answer NTA (10)

Sol. P mv 2mk 

mv
R

qB


19 3 19

19

2mk 2 24 1.6 10 5 10 1.6 10
R

qB 1.6 10 0.5
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= 10 cm

Alternating Current

30. A telegraph line of length 100 km has a capacity of 0.01 µF/km and it carries an alternating current at 0.5 kilo

cycle per second. If minimum impedance is required, then the value of the inductance that needs to be introduced

in series is________________mH. (if 10  )

,d 100 km yEch VsyhxzkQ ykbu dh /kkfjrk 0.01 µF/km ftlesa 0.5 kilo cycle per second (fdyks pØ izfr lsdUM)

ds eku dh izR;korhZ /kkjk izokfgr gks jgh gSA U;wure izfrck/kk izkIr djus ds fy, vko';d] Js.khØe esa yxk, tkus okys

izsjdRo dk eku ________________mH gksxkA (;fn 10  )

Question ID:1760

Ans. Official Answer NTA (100)

Sol. for Z = min

X
L
 = X

C

1
L

c
 


C = 100 × 0.01 F

2

1
L

c



C = 10–6 F

 
2

1
L

2 f c



31
F 10

2
 

2 6 6

1
L

1
4 10 10

4




  

L = 100 mH


