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Units & Dimensions

1. The SI unit of a physical quantity is pascal-second. The dimensional formula of this quantity will be:

fdlh HkkSfrd jkf’k dk SI ek=d ikLdy-lsdsUM gSA bl jkf’k dk foeh; lw= gksxk:

(1) [ML–1T–1] (2) [ML–1T–2] (3) [ML2T–1] (4)  [M–1L3T0]

Question ID:1931

Ans. Official Answer NTA (1)

Sol. pascal·second = 
2

1 1

2 2

N kg·m·s
·s ·s kg·m ·s

m m


  

[pascal·second] = [ML–1T–1]

Mathematical Tools

2. The distance of the Sun from earth is 1.5 × 1011 m and its angular diameter is (2000) s when observed from the

earth. The diameter of the Sun will be:

i`Foh ls lw;Z dh nwjh 1.5 × 1011 m gSA tc lw;Z dks i`Foh ls ns[kk tkrk gS rks bldk dks.kh; O;kl (2000) s gS] rks lw;Z

dk O;kl gksxk:

(1) 2.45 × 1010 m (2) 1.45 × 1010 m (3) 1.45 × 109 m (4) 0.14 × 109 m

Question ID:1932

Ans. Official Answer NTA (3)

Sol. 11

d 2000 d

R 60 60 180 1.5 10


   

  

 d = 1.45 × 109 m

Kinematics

3. When a ball is dropped into a lake from a height 4.9 m above the water level, it hits the water with a velocity v

and then sinks to the bottom with the constant velocity v. It reaches the bottom of the lake 4.0 s after it is

dropped. The approximate depth of the lake is:

tc ikuh ds ry ls 4.9 m Å¡pkbZ ls] fdlh xsan dks ,d >hy esa fxjk;k tkrk gSA rks ;g xsan ikuh ls v osx ls Vdjkrh

gS] vkSj fQj ryh dh rjQ fLFkj osx v ls Mwcrh gSA fxjk;s tkus ds 4.0 s ckn ;g >hy dh ryh ij igq¡prh gSA >hy dh

xgjkbZ dk lfudV eku gS:

(1) 19.6 m (2) 29.4 m (3) 39.2 m (4) 73.5 m

Question ID:1933

Ans. Official Answer NTA (2)
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Sol. 4.9    21
0 9.8 t 1s

2
   

 = 0 + 9.8 × 1 = 9.8 m/s
depth = 9.8 × 3 = 29.4 m

Circular Motion

4. One end of a massless spring of spring constant k and natural length l
0
 is fixed while the other end is connected

to a small object of mass m lying on a frictionless table. The spring remains horizontal on the table. If the object

is made to rotate at an angular velocity  about an axis passing trough fixed end, then the elongation of the

spring will be:

l
0
 LokHkkfod yEckbZ ,oa k fLizax fLFkjkad okyh ,d fLizax dk ,d fljk dgha tqMk gqvk gS] tcfd nwljk fljk fdlh m

nzO;eku dh fdlh NksVh oLrq ls tqMk gS] tks fd fdlh ?k’kZ.klfgr est ij j[kh gSA est ij fLizax {kSfrt fLFkfr esa gSA ;fn

oLrq dks  dks.kh; osx ls] ,d v{k ds ifjr% ?kqek fn;k tkrk gS] tks fd fLizax ds tMs gq, fljs ls xqtj jgk gS] rks fLizax

ds izlkj dk eku gksxk:

(1) 
2

0
2

k m

m

 



l
(2) 

2
0

2

m

k m



 

l
(3) 

2
0

2

m

k m



 

l
(4) 

2
0

2

k mm

m

 



l

Question ID:1934

Ans. Official Answer NTA (3)

Sol. Let elongation = x

m (l
0
 + x)·2 = kx

2
o

2

ml
x

k m


 

 

Work, Power & Energy

5. A stone tide to a string of length L is whirled in a vertical circle with the other end of the string at the centre. At

a certain instant of time, the stone is at its lowest position and has a speed u. The magnitude of change in its

velocity, as it reaches a position where the string is horizontal, is  2x u gL . The value of x is:

L yEckbZ dh ,d jLlh ds ,d fljs ls ca/ks iRFkj dks bl izdkj m/okZ/kj o`Ùk esa ?kqek;k tkrk gS fd jLlh dk nwljk fljk

oÙ̀kh; iFk ds dsUnz ij gSA fdlh {k.k ij] iRFkj viuh fuEure fLFkfr ij gS tgk¡ mldh pky u gSA ;gk¡ ls tc jLlh viuh

{kSfrt fLFkfr esa igq¡prh gS] rks blds osx esa gq, ifjorZu dk ifjek.k   2x u gL  gSA x dk eku gS:

(1) 3 (2) 2 (3) 1 (4) 5

Question ID:1935

Ans. Official Answer NTA (2)
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Sol.
l

v

u

mgl = 
1

2
mu2 –

1

2
mv2  v = 2u agl

2 2v v u  


 = 2 2u gl u 

 2 22u gl 2 u gl   

x = 2

Gravitation

6. Four spheres each of mass m form a square of side d (as shown in figure). A fifth sphere of mass M is situated

at the centre of square. The total gravitational potential energy of the system is:

m nzO;eku ds pkj xksys] ,d d Hkqtkokyk oxZ cukrs gSa (n”kkZ;s x;s fp= vuqlkj)A ,d M nzO;eku dk ik¡poka xksyk] oxZ

ds dsUnz ij j[kk tkrk gSA fudk; dh dqy fLFkfrt ÅtkZ dk eku gksxk:

(1)  Gm
4 2 m 4 2M

d
   
  (2)  Gm

4 2 M 4 2m
d

   
 

(3) 
2Gm

3m 4 2M
d

    (4) 
2Gm

6m 4 2M
d

   

Question ID:1936

Ans. Official Answer NTA (1)

Sol.

2 2Gm Gm Gmm
4 2 4

dd 2d
2
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Gm
4m 2m 4 2m

d
     

KTG & Thermodynamics

7. For a perfect gas, two pressures P
1
 and P

2
 are shown in figure. The graph shows:

fdlh vkn”kZ xSl ds fy,, nks nkc P
1
 ,oa P

2
 fp= esa n“kkZ, x, gSaA xzkQ ds vuqlkj:

(1) P
1
 > P

2
(2) P

1
 < P

2

(3) P
1
 = P

2
(4) Insufficient data to draw any conclusion

Question ID:1937

Ans. Official Answer NTA (1)

Sol. PV = nRT 
nR

V ·T
P

 
   

 

slope = 
nR

P

slope
1
 < slope

2

 P
1
 > P

2

KTG & Thermodynamics

8. According to kinetic theory of gases,

A. The motion of the gas molecules freezes at 0º C.

B. The mean free path of gas molecules decreases if the density of molecules is increased.

C. The mean free path of gas molecules increases if temperature is increased keeping pressure constant.

D. Average kinetic energy per molecule per degree of freedom is B

3
k T

2
 (for monoatomic gases).

Choose the most appropriate answer from the options given below:

(1) A and C only (2) B and C only (3) A and B only (4) C and D only
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vkn”kZ xSlksa ds xfrt fl)kUr ds vuqlkj

A. 0º C ij xSl ds v.kqvksa dh xfr :d tkrh gSA

B. xSl ds v.kqvksa dk ek/; eqDr iFk ?kVrk gS] ;fn v.kqvksa dk ?kuRo c<+rk gSA

C. xSl ds v.kqvksa dk ek/; eqDr iFk c<rk gS] ;fn nkc dks fu;r j[krs gq, rkieku c<k;k tk,A

D. ,dy ijek.koh; xSlksa ds fy,] vkSlr xfrt ÅtkZ izfr v.kq izfr Lokra™; dksfV dk eku B

3
k T

2
 gksrk gSA

uhps fn, x, fodYiksa esa ls lokZf/kd mi;qDr mÙkj pqfu,:

(1) dsoy A ,oa C (2) dsoy B ,oa C (3) dsoy A ,oa B (4) dsoy C ,oa D

Question ID:1938

Ans. Official Answer NTA (2)

Sol. As the density increases, there are more molecules in any given space. So the average distance between the

molecules decreases. So the mean free path decreases. Hence B is correct.

If the pressure is kept constant and the temperature is incresed, the gas expands. Its volume increases. So

same number of molecules occupy greater volume. So the average distannce between the molecules increases.

So the mean free path increases.

Calorimetry

9. A lead bullet penetrates into a solid object and melts. Assuming that 40% of its kinetic energy is used to heat it,

the initial speed of bullet is:

(Given, initial temperature of the bullet = 127ºC,

Melting point of the bullet = 327ºC,

Latent heat of fusion of lead = 2.5 × 104 J kg–1,

Specific heat capacity of lead = 125 J/kg K)

,d ySM dh xksyh fdlh Bksl oLrq esa ?kqlrh gS] ,oa fi?ky tkrh gSA ekuk bldh xfrt ÅtkZ dk 40% Hkkx bldks Åf’er

djus esa iz;qDr gksrk gS] xksyh dh izkjfEHkd pky gS:

(fn;k gS] xksyh dk izkjfEHkd rki = 127ºC,

xksyh dk xyukad = 327ºC,

ySM ds xyu dh xqIr Å’ek = 2.5 × 104 J kg–1,

ySM dh fof”k’V Å’ek /kkfjrk = 125 J/kg K)

(1) 125 ms–1 (2) 500 ms–1 (3) 250 ms–1 (4) 600 ms–1

Question ID:1939
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Ans. Official Answer NTA (2)

Sol.  21
0.4 mv 327 127 125 m

2
    

+ m × 2.5 × 104

 v = 500 m/s

Simple Harmonic Motion

10. The equation of a particle executing simple harmonic motion is given by

1
x sin t m

3

 
   

 
. At t = 1 s, the speed of particle will be:

(Given:  = 3.14)

ljy vkorZ xfr djrs gq, fdlh d.k dk lehdj.k

1
x sin t m

3

 
   

 
.  gSA le; t = 1 s ij, d.k dh pky gksxh:

(fn;k gS:  = 3.14)

(1) 0 cm s–1 (2) 157 cm s–1 (3) 272 cm s–1 (4) 314 0 cm s–1

Question ID:1940

Ans. Official Answer NTA (2)

Sol.
dx 1

V cos t
dt 3

 
     

 

a + t = 1s, V = 
1

cos 1
3

 
   

 

1
·
2

 

speed = 
2
 m/s

= 157 cm/s

Electrostatics

11. If a charge q is placed at the centre of a closed hemispherical non-conducting surface, the total flux passing

through the flat surface would be:

;fn ,d vkos’k q, fdlh can v)Zxksykdkj dqpkyd ds ry ds dsUnz ij j[kk gS] lery ry ls xqtjus okys dqy ¶yDl

dk eku gksxk:
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(1) 
0

q

 (2) 
0

q

2 (3) 
0

q

4 (4) 
0

q

2

Question ID:1941

Ans. Official Answer NTA (2)

Sol. Half of the total flux (q/
0
) will pass through the hemispherical non-conducting surface, and the remaining half

will pass through the flat surface.

Electrostatics

12. Three identical charged balls each of charge 2 C are suspended from a common point P by silk threads of 2 m

each (as shown in figure). They form an equilateral triangle of side 1 m.

The ratio of net force on a charged ball to the force between any two charged balls will be:

,dleku rhu vkosf”kr xsans ftuesa izR;sd ij 2 C dk vkos’k gS] ,d mHk;fu’B fcUnq P ls] 2 m yEcs flYd ds /kkxksa }kjk

yVdk;h xbZ gSa (fp= esa n”kkZ;s vuqlkj)A ,oa rhuksa xsansa feydj 1 m Hkqtk okyk leckgq f=Hkqt cuk jgh gSaA

fdlh ,d vkosf”kr xsan ij ifj.kkeh cy] ,oa fdUgha nks vkosf”kr xsanksa ds chp yxs cy dk vuqikr gksxk:

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

Question ID:1942

Ans. Official Answer NTA (4)

Sol. 2 2
netF f f 2ff cos 60   
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60°

ff

3f

F
net

 : f  = 3 :1

Magnetic Field & Force

13. Two long parallel conductors S
1
 and S

2
 are separated by a distance 10 cm and carrying currents of 4A and 2A

respectively. The conductors are placed along x-axis in X-Y plane. There is a point P located between the

conductors (as shown in figure).

A charge particle of 3 coulomb is passing through the point P with velocity  ˆ ˆv 2i 3j m / s 


; where î  and

ĵ   represents unit vector along x and y axis respectively. The force acting on the charge particle is 4 × 10–5

 ˆ ˆxi 2 j N  . The value of x is:

nks yEcs lekukUrj pkyd S
1
 ,oa S

2
 ,d&nwljs ls 10 cm dh nwjh ij j[ks gSa] ftuesa Øe’k% 4A ,oa 2A eku dh /kkjk,sa izokfgr

gks jgh gSaA pkyd X-Y ry esa x-v{k ds vuqfn”k j[ks gSaA dksbZ fcUnq P nksuksa pkydksa ds chp esa fLFkr gS

(fp= esa n”kkZ;s vuqlkj)A

3 dwykEc dk ,d vkos”kh; d.k] fcUnq P ls osx  ˆ ˆv 2i 3j m / s 


ls xqtj jgk gS] tgk¡ î  ,oa ĵ  Øe”k% x-v{k ,oa y-

v{k ds vuqfn”k bdkbZ lfn”kksa dks fu:fir dj jgs gSaA vkosf”kr d.k ij 4 × 10–5  ˆ ˆxi 2 j N   dk cy vkjksfir gksrk

gSA x dk eku gS:
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(1) 2 (2) 1 (3) 3 (4) –3

Question ID:1943

Ans. Official Answer NTA (3)

Sol.  0 4 2 ˆB k
2 0.04 0.06

  
   

  


 = 

0 300 ˆ· ·k
2 3






 f q V B 
  

  0 200ˆ ˆ ˆ3 2i 3j · k
2 3

 
     

 

 0 ˆ ˆ200 2j 3i
2


  

 
74 10 ˆ ˆ200 2j 3i

2


  

 5 ˆ ˆ4 10 2j 3i  

 x = 3

Units & Dimensions

14. If L, C and R are the self inductance, capacitance and resistance respectively, which of the following does not

have the dimension of time?

;fn L, C ,oa R Øe”k% izsjdRo] /kkfjrk ,oa izfrjks/kdrk gSaA fuEu esa ls fdl fodYi esa le; dh foek,sa ugha gksxh ?

(1) RC (2) L/R (3) LC (4) L/C

Question ID:1944

Ans. Official Answer NTA (4)
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Sol. Only L/C does not have the dimensions of time. As:

21
U Li

2


21
U Cv

2


2 2

2 2

U L i v L

U C v i C
   

2

2

(iR) L

i C


2 L
R

C


2 2L
[R ] T

C

 
  

 

Electromagnetic Waves

15. Given below are two statements:

Statement I: A time varying electric field is a source of changing magnetic field and vice-versa. Thus a disturbance

in electric or magnetic field creates EM waves.

Statement II: In a material medium, the EM wave travels with speed 
0 0

1
v

µ



.

In the light of the above statements, choose the correct answer from the options given below.

(1) Both statement I and statement II are true

(2) Both statement I and statement II are false

(3) Statement I is correct but statement II is false

(4) Statement I is incorrect but statement II is true

uhps nks dFku fn, x, gSa:

dFku I: ,d le; ifjorhZ fo|qr {ks=] ifjorZu”khy pqEcdh; {ks= dk L=ksr gksrk gS] ,oa foykser% (okbl olZ)A vr% fo|qr

;k pqEcdh; {ks= esa dksbZ fo{kksHk] fo|qr pqEcdh; (EM) rjax dks mRiUu djrk gSA

Statement II: fdlh ijkoS|qr ek/;e esa] EM rjax 
0 0

1
v

µ



 dh pky ls pyrh gSA

mijksDr dFkuksa ds vuqlkj] uhps fn, x, fodYiksa esa ls lgh mRrj pqusaA

(1)  dFku-I ,oa dFku -II nksuksa lR; gSa (2)  dFku-I ,oa dFku -II nksuksa vlR; gSa
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(3) dFku-I lR; gS ,oa dFku -II  vlR; gSa (4)  dFku-I vlR; gS ,oa dFku -II  lR; gSa

Question ID:1945

Ans. Official Answer NTA (3)

Sol. Statement I is correct, because variation in electric field generates magnentic field, and variation in magnetic

field generates electric field. Any changes in the two will propagate with the speed of light. So any disturbance

in electric field ro magnetic field is basically an electromagnetic wave which moves with the speed of light.

tatement II is wrong, because the speed of light in a medium is 
1

v 


Geometrical Optics

16. A convex lens have power P. It is cut into two halves along its principal axis. Further one piece (out of the two

halves) is cut into two halves perpendicular to the principal axis (as shown in figures). Choose the incorrect

option for the reported pieces.

,d mÙky ySal dh “kfDr P gSA bldks blds eq[; v{k ls nks Hkkxksa esa dkVk tkrk gSA fQj ls] bu nks Hkkxksa esa ls ,d Hkkx

dks] eq[;&v{k ds yEcor nks Hkkxksa esa dkVk tkrk gS (tSlk fp= esa n”kkZ;k gS) crk, x, Hkkxksa ds fy, fuEu esa ls xyr fodYi

pqfu,A

(1) Power of 1

P
L

2
 (2) Power of 2

P
L

2


(3) Power of 3

P
L

2
 (4) Power of L

1
 = P

Question ID:1946

Ans. Official Answer NTA (1)

Sol. For original lens & L
1
 :

 
1 1 1

P m 1
f R R

 
    

 

For L
2
 & L

3
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1 1

P ' 1
f ' R

 
     

 

Wave Optics

17. If a wave gets refracted into a denser medium, then which of the following is true ?

(1) Wavelength, speed and frequency decreases

(2) Wavelength increases, speed decreases and frequency remains constant

(3) Wavelength and speed decreases but frequency remains constant

(4)  Wavelength, speed and frequency increases

;fn dksbZ rjax] fdlh l?ku ek/;e esa dks viofrZr gksrh gS] rks fuEu esa ls dkSulk fodYi lR; gS ?

(1) rjaxnS/;Z] pky ,oa vko`fÙk ?kVrh gSaA

(2) rjaxnS/;Z c<+rk gS] pky ?kVrh gS] ,oa vko`fÙk fLFkj jgrh gSA

(3) rjaxnS/;Z ,oa pky ?kVrs gSa] fdUnq vko`fÙk fLFkj jgrh gSA

(4) rjaxnS/;z] pky ,oa vko`fÙk c<+rs gSaA

Question ID:1947

Ans. Official Answer NTA (3)

Sol. When a wave moves from one medium to another, its frequency remains the same. But the wavelenght changes

and so the speed. Upon entering a denser medium, the speed decreases and so the wavelength - because

frequency has to remain the same (v = f ). So (3) is right.

Atomic Structure

18. Given below are two statements:

Statement I: In hydrogen atom, the frequency of radiation emitted when an electron jumps from lower energy

orbit (E
1
) to higher energy orbit (E

2
), is given as hf = E

1
 – E

2

Statement II: The jumping of electron from higher energy orbit (E
2
) to lower energy orbit (E

1
) is associated with

frequency of radiation given as

f = (E
2
 – E

1
)/h

This condition is Bohr’s frequency condition.

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

(1) Both statement I and statement II are true
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(2) Both statement I and statement II are false

(3) Statement I is correct but statement II is false

(4) Statement I is incorrect but statement II is true

uhps nks dFku fn, x, gS%

dFku I: gkbMªkstu ijek.kq esa] tc bysDVªkWu fuEu ÅtkZ d{kk (E
1
) ls mPp ÅtkZ d{kk (E

2
), esa dwnrk gS] rks mRlftZr fofdj.k

dh vko`fÙk hf = E
1
 – E

2 
ds vuqlkj gksxhA

dFku II: mPp ÅtkZ d{kk ls fuEu ÅtkZ d{kk esa dwnus ij lEcaf/kr fofdj.k dh vko`fÙk fuEukuqlkj gksrh gSA

f = (E
2
 – E

1
)/h

;g fLFkfr cksgj dh vko`fr fLFkfr gSA

mijksDr dFkuksa ds vuqlkj] uhps fn, x, fodYiksa esa ls lgh mÙkj pqusaA

(1) dFku-I ,oa dFku -II nksuksa lR; gSa

(2) dFku-I ,oa dFku -II nksuksa vlR; gSa

(3) dFku-I lR; gS ,oa dFku -II  vlR; gSa

(4) dFku-I vlR; gS ,oa dFku -II  lR; gSa

Question ID:1948

Ans. Official Answer NTA (4)

Sol. No photon is emitted when an electron goes from lower energy orbit ot higher energy orbit. Because this

process requires energy absorption. Instead energy is emitted in the form of a photon when the electron jumps

from higher energy orbit to a lower energy orbit. The enrgy of the emitted photon is E = hv = E2 - E1 . So

statement I is incorrect and II is correct.

Semiconductors

 19. For a transistor to act as a switch, it must be operated in

(1) Active region. (2) Saturation state only

(3) Cut-off state only (4) Saturation and cut-off state

fdlh VªkfUtLVj dks dq¡th dh rjg O;ogkj djus ds fy,] bls fuEu esa ls fdlesa fØ;kfUor gksuk pkfg,&

(1) lfØ; voLFkk {ks= (2) lar`Ir voLFkk {ks=

(3) vard voLFkk {ks= (4) lar`Ir voLFkk ,oa vard voLFkk {ks=

Question ID:1949

Ans. Official Answer NTA (4)

Sol. When the transistor acts as a switch, it ‘switches’ its states between two states of the circuit - saturation region
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and cut-off region. When the input to the transistor is a lower potential, the input current is very small, so the

output current is also very small. This state is switched off state of the switch. On the other hand , when the

input voltage is large, the input current is large, so the output current is also very large. This is the switched on

state of the circuit. These two states of the circuit belong to the saturation and cut-off region. So (4) is the right

answer.

Communication Systems

20. We do not transmit low frequency signal to long distances because –

ge fuEu vko`fÙk dk flXuy] yEch nwjh ds fy, izsflr ugha djrs gSa] D;ksafd

(a) The size of the antenna should be comparable to signal wavelength which is unreal solution for a signal of

longer wavelength

,safVuk dk lkbt] flXuy ds rjaxnS/;Z ds rqyukRed gksuk pkfg,] tks fd cMh rjaxnS/;Z okys flXuy ds fy, vokLrfod

gksrk gSA

(b) Effective power radiated by a long wavelength baseband signal would be high

cMh rjaxnS/;Z okys ekaMqyd flXuy }kjk mRlftZr izHkkoh “kfDr dk eku mPp gksrk gSA

(c) We want to avoid mixing up signals transmitted by different transmitter simultaneously

vyx&vyx VªkUlehVjksa ¼izsld ;a=ksa½ }kjk ,d gh le; ij izsflr flXuyksa dks] ge fefJr gksus ls cpkuk pkgrs gSaA

(d) Low frequency signal can be sent to long distances by superimposing with a high frequency wave as well

fuEu vko`fÙk okys flXuyksa dks Hkh] mPp vko`fÙk okys flXuyksa ij v/;kjksfir djds] yEch nwjh ij Hkstk tk ldrk gSA

blfy,] lcls mi;qDr fodYi gksxk:

(1) All statements are true

lHkh dFku lR; gSaA

(2) (a), (b) and (c) are true only

dsoy (a), (b) ,oa (c) lR; gSaA

(3) (a), (c) and (d) are true only

dsoy (a), (c) ,oa (d) lR; gSaA

(4) (b), (c) and (d) are true only

dsoy (b), (c) ,oa (d) lR; gSaA

Question ID:1950

Ans. Official Answer NTA (3)

Sol. If the lower frequency signal is transmitted, as per the formula, v = f x wavelength, the wavelength will be large.
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So the size of antenna will be large because it has to be comparable to the wavelength of the transmitted wave.

A large antenna poses practical difficulties. So (a) is correct.

Mixing of signals is easy at lower frequencies. So to avoid this high frequency signals are more suitable to be

transmitted. So (c) is correct. Rather than directly transmitting lower frequency signals, they are superimposed

over high frequency waves (called carrier waves) and then they are transmitted. So (d) is correct.

Newton's Laws of Motion

21. A mass of 10 kg is suspended vertically by a rope of length 5 m from the roof. A force of 30 N is applied at the

middle point of rope in horizontal direction. The angle made by upper half of the rope with vertical is

1 1tan (x 10 )    . The value of x is______________. (Given, g = 10 m/s2)

10 kg dk ,d nzO;eku] 5 m yEch jLlh ds }kjk] Nr ls Å/okZ/kj yVdk gqvk gSA 30 N dk ,d cy] jLlh ds e/; fcUnq

ij {kSfrt fn”kk esa vkjksfir fd;k tkrk gSA jLlh ds vk/ks Åijh Hkkx dk Å/oZ ls cuk dks.k 1 1tan (x 10 )     gSA x

dk eku______________ gSA (fn;k gS, g = 10 m/s2 ] ,oa jLlh dk Hkkj ux.; gS)

Question ID:1951

Ans. Official Answer NTA (3)

Sol.

T


30N

100N

Tsin 30 3
tan

T cos 100 10

  
 

  

 1 1tan 3 10   

x = 3

Rotation

22. A rolling wheel of 12 kg is on an inclined plane at position P and connected to a mass of 3 kg through a string

of fixed length and pulley as shown in figure. Consider PR as friction free surface.

The velocity of centre of mass of the wheel when it reaches at the bottom Q of the inclined plane PQ will be

1
xgh

2
 m/s. The value of x is_________________.

fp= esa n”kkZ;s vuqlkj] 12 kg dk ,d ?kweus okyk ifg;k¡ fdlh vkur ry ij P fLFkfr ij gS] ,oa ,d fu;r yEckbZ dh

jLlh ,oa f?kjuh ds }kjk 3 kg nzO;eku ds xqVds ls tqMk gqvk gSA ekuk PR, ?k’kZ.kjfgr ry gSA ifg, ds nzO;eku dsUnz dk
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osx 
1

xgh
2

 m/s gksxk] tc ;g PQ vkur ry ds fupys fljs Q ij igq¡prk gSA x dk eku _________________gSA

Question ID:1952

Ans. Official Answer NTA (3)

Sol.  2 2 2 2 215 1 15 1
qgh · MR · ·12·

2 2 2 2
      

  2 21 1
12gh 3gh 12 3 I

2 2
     

227 2gh 1 8gh
qgh x 8 / 3 3

2 3 2 3
         

KTG & Thermodynamics

23. A diatomic gas ( = 1.4) does 400 J of work when it is expanded isobarically. The heat given to the gas in the

process is____________J.

tc fdlh f}ifjek.koh; xSl ( = 1.4) dks lenkch; izØe ds }kjk izlkfjr fd;k tkrk gS] rks blds }kjk fd, x, dk;Z

dk eku 400 J gSA bl izØe esa] xSl dks nh xbZ Å”ek dk eku ____________J gSA

Question ID:1953

Ans. Official Answer NTA (1400)

Sol.  
P P P

Q nC T CQ R

W P V nR T W R 1 R

     
  

       

Q W 1400J
1


    

 

Simple Harmonic Motion

24. A particle executes simple harmonic motion. Its amplitude is 8 cm and time period is 6 s. The time it will take

to travel from its position of maximum displacement to the point corresponding to half of its amplitude,

is____________s.

,d d.k ljy vko`Ùk xfr dj jgk gSA bldk vk;ke 8 cm ,oa vko`ÙkZ dky 6 s gSA bldh vf/kdre foLFkkiu fLFkfr ls]
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blds vk;ke ds vk/ks ds cjkcj nwjh r; djus esa yxk le; ____________s gksxkA

Question ID:1954

Ans. Official Answer NTA (1)

Sol. x = Acoswt

A 1
A cos wt cos wt

2 2
   

wt
3


 

t
3w


 

3 2 f




 

= 
1

6f

1
1s

1
6

6

 



Capacitance

25. A parallel plate capacitor is made up of stair like structure with a plate area A of each stair and that is connected

with a wire of length b, as shown in the figure. The capacitance of the arrangement is 
0x A

15 b


, The value of x

is_____________.

,d lekukUrj ifêdk la/kkfj= lh<h uqek vkÑfr esa cuk gS] ftlesa izR;sd lh<h dk {ks=Qy A gS] ,oa izR;sd lh<h ,d b

yEckbZ ds rkj }kjk fp= esa n”kkZ;s vuqlkj ,d nwljs ls tqMh gSA fudk; dh /kkfjrk  0x A

15 b


 gSA x dk eku_____________

gksxkA
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Question ID:1955

Ans. Official Answer NTA (23)

Sol.
0 0 0A A A

C
3 5

  
  
l l l

0A 23

15

  
  

 l

x = 23

Current Electricity

26. The current density in a cylindrical wire of radius r = 4.0 mm is 1.0 × 106 A/m2. The current through the outer

portion of the wire between radial distances r/2 and r is x A; where x is___________.

r = 4.0 mm f=T;k okys ,d csyukdkj rkj esa /kkjk ?kuRo 1.0 × 106 A/m2 gS] tks fd rkj ds vuqizLFk dkV ds {ks=Qy

ds vuqfn”k ,dleku gSA f=T; nwjh r/2 ,oa r ds chp ds rkj ds ckgjh Hkkx esa izokfgr /kkjk dk eku x A gS, tgk¡ x dk

eku___________ gSA

Question ID:1956

Ans. Official Answer NTA (12)

Sol.

2
6 2 r

I 1 10 r
4

 
      

 

6 2 63
10 4 10

4
 

    
 

12 

Current Electricity

27. In the given circuit ‘a’ is an arbitrary constant. The value of m for which the equivalent circuit resistance is



Question Paper With Text Solution (Physics)
JEE Main June 2022 | 27 June  Shift-2

Page No. 20

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

minimum, will be 
x

2
. The value of x is____________.

fn, gq, ifjiFk esa ‘a’ dksbZ LosfPNd fLFkjkad gSA rks m dk eku 
x

2
 gksxk] ftlds fy, ifjiFk dk izfrjks/k U;wure gS]

x dk eku ____________ gksxkA

Question ID:1957

Ans. Official Answer NTA (3)

Sol.
ma a

R
3 2m

 

2

dR a a
0 0

dm 3 2m
   

22m 3 

3
m

2
 

x = 3

Magnetic Field & Force

28. A deuteron and a proton moving with equal kinetic energy enter into to a uniform magnetic field at right angle to

the field. If r
d
 and r

p
 are the radii of their circular paths respectively, then the ratio 

d

p

r

r  will be x :1 where x is

______________.

leku xfrt ÅtkZvksa ls py jgs ,d M;wVªkWu ,oa ,d izksVkWu fdlh ,dleku pqEcdh; {ks= esa yEcor izos’k djrs gSaA ;fn

muds o`Ùkh; iFkksa dh f=T;k,sa Øe”k% r
d
 ,oa r

p
 gSa] rks 

d

p

r

r  dk vuqikr x :1 gksxk] tgk¡ x dk eku ______________

gSA
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Question ID:1958

Ans. Official Answer NTA (2)

Sol.
1 1 1

2 2 2

m / a Brd

rp m / q B






1 1 2

2 2 1

m q
· ·

m q






1 6

2 2

K / m2m
·

m K / m


2

1

m
2

m


m
2

2m


2 :1

Electromagnetic Induction

29. A metallic rod of length 20 cm is placed in North-South direction and is moved at a constant speed of 20 m/s

towards East. The horizontal component of the Earth’s magnetic field at the place is 4 × 10–3 T and the angle

of dip is 45º. The emf induced in the rod is_____________mV.

20 cm yEch ,d /kkfRod NM mÙkj-nf{k.k fn”kk esa j[kh gqbZ gS] ;g 20 m/s dh fLFkj pky ls iwoZ dh vksj pyrh gSA ml

LFkku ij i`Foh ds pqEcdh; {ks= ds {kSfrt ?kVd dk eku 4 × 10–3 T gS] ,oa ueu dks.k 45º gSA NM esa izsfjr emf (fo|qr

okgd cy) dk eku _____________mV gksxkA

Question ID:1959

Ans. Official Answer NTA (16)

Sol. B
H
 = B

V
 = 4 × 10–3 T

e = vBl = 20 × 4 × 10–3 × 0.2 = 16 mV

Semiconductors

30. The cut-off voltage of the diodes (shown in figure) in forward bias is 0.6 V. The current through the resister of

40  is______________mA.

fp= esa iznf”kZr Mk;ksMksa ds vard foHko (dV-vkWQ oksYVst) dk eku vxzfnf”kd ck;l esa 0.6 V gSA 40  okys izfrjks/k esa

izokfgr /kkjk dk eku ______________mA gksxkA
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Question ID:1960

Ans. Official Answer NTA (4)

Sol. 1 – 60i – 0.6 – 40i = 0

i = 
0.4

4mA
100




