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Units & Dimensions

1. Velocity (v) and acceleration (a) in two systems of units 1 and 2 are related as 2 12

n

m
v v  and 

1
2

a
a

mn


respectively. Here m and n are constants. The relations for distance and time in two systems respectively

are:

1 ,oa 2 ek=d okys fdUgha nks fudk;ksa esa osx (v) ,oa Roj.k (a) Øe'k% 2 12

n

m
v v  ,oa 1

2

a
a

mn
  }kjk lEcaf/kr gSaA ;gk¡

m ,oa n fLFkjkad gSaA nksuksa fudk;ksa esa] le; ,oa nwjh dk lEca/k Øe'k% gksxk:

(1) 
3

1 23

n
L L

m
  and 

2

1 2

n
T T

m


(2) 
4

1 22

n
L L

m
  and 

2

1 2

n
T T

m


(3) 
2

1 2

n
L L

m
  and 

4

1 22

n
T T

m


(4) 
2

1 2

n
L L

m
  and 

4

1 22

n
T T

m


Question ID:101201

Ans. Official Answer NTA (1)

Sol. 2 1 2

n
v v

m
 

1
2

a
a

mn


Dimensionally: [Distance] = 

2v

a

 
 
 

2
2

2 2 3 31 4
2 1

2 13 3
12 1

n
vv v n nmL L

aa a m m
mn

   

[Time] = [v/a]

2 21 2
2 1

2 1
12 1

n
vv v n nmT T

aa a m m
mn

   
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Circular Motion

2. A ball is spun with angular acceleration  = 6t2 – 2t where t is in second and is in rads–2. At t = 0, the

ball has angular velocity of 10 rads–1 and angular position of 4 rad. The most appropriate expression for

the angular position of the ball is:

fdlh xsan dks dks.kh; Roj.k  = 6t2 – 2t ls ?kw.kZu djk;k tkrk gS] ftlesa t lSdsUM esa ,oa  rads–2 esa gSA le; t = 0

ij, xsan dk dks.kh; osx 10 rads–1 gS] ,oa dks.kh; fLFkfr 4 rad ij gS gSA xsan dh dks.kh; fLFkfr ds fy, lokZf/kd mi;qDr

O;atd gksxk:

(1) 
4 23

t t 10t
2

 

(2) 
4 3t t

10t 4
2 3
  

(3) 
4 32t t

10t 12
3 6

  

(4) 
3

4 t
2t 5t 4

2
  

Question ID:101202

Ans. Official Answer NTA (2)

Sol.  
26t 2t t

2

10 0
d 6t 2t dt

 

   
 – 10 = 2t3 – t2

 = 2t3 – t2 +10

 
t

3 2

4 0
d 2t t 10 dt



    
4 3t t

4 10t
2 3

   

4 3t t
10t 4

2 3
    

Work, Power & Energy

3. A block of mass 2 kg moving on a horizontal surface with speed of 4 ms–1 enters a rough surface ranging

from x = 0.5 m to x = 1.5 m. The retarding force in this range of rough surface is related to distance by

F = –kx where k = 12 Nm–1. The speed of the block as it just crosses the rough surface will be:

2 kg nzO;eku dk dksbZ xqVdk] fdlh {kSfrt ry ij 4 ms–1 dh pky ls pyrs gq, x = 0.5 m ls x = 1.5 m rd QSys

fdlh [kqjnjs ry ij izos'k djrk gSA [kqjnjs ry dh bl nwjh esa yxus okys eand cy dk nwjh ls lEca/k F = –kx }kjk

fu:fir gS] tgk¡ k = 12 Nm–1 gSA ;g xqVdk tSls gh [kqjnjs ry dks ikj djrk gS] rc bldh pky gksxh:
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(1) zero

(2) 1.5 ms–1

(3) 2.0 ms–1

(4) 2.5 ms–1

Question ID:101203

Ans. Official Answer NTA (3)

Sol. F = –kx = ma

–12  = 
vdv

2
dx

v 1.5

4 0.5
vdv 6 xdx  

 
2 2

2 2v u 6
1.5 0.5

2 2

 
 

v2 = 4

v= 2.0 ms–1

Rotation

4. A 34  m long ladder weighing 10 kg leans on a frictionless wall. Its feet rest on the floor 3 m away

from the wall as shonw in the figure. If F
f
 and F

w
 are the reaction forces of the floor and the wall, then

ratio of F
w
/F

f
 will be: (Use g = 10 m/s2)

10 kg Hkkj dh ,d 34  m yEch lh<+h fdlh ?k"kZ.k&jfgr nhokj ij fVdh gSA bldk ikn (iSj), /kjkry ij] nhokj ls

3 m dh nwjh ij fp= esa n'kkZ;s vuqlkj voLFkk esa gSaA ;fn F
f
 ,oa F

w
 Øe'k% /kjkry ,oa nhokj ds izfrfØ;k cy gSa] rks

F
w
/F

f
 dk vuqikr gksxk: (fn;k gS] g = 10 m/s2)

(1) 
6

110



Question Paper With Text Solution (Physics)
JEE Main June 2022 | 28 June  Shift-2

Page No. 5

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in ;  Email : smd@matrixacademy.co.in

(2) 
3

113

(3) 
3

109

(4) 
2

109

Question ID:101204

Ans. Official Answer NTA (3)

Sol.

34
5m

f

3m

10

N

f

N = 100
f = f



Balancing torque about bottommost point of ladder:

100 × 1.5 =  f


× 5

f


= 30   = 30

e 2 2 2f N 100 30 10900     

f 30 3

f 10900 109




 

Work, Power & Energy

5. Water falls from a 40 m high dam at the rate of 9 × 104 kg per hour. Fifty percentage of gravitational

potential energy can be converted into electrical energy. Using this hydroelectric energy number of

100 W lamps, that can be lit, is:

(Take g = 10 ms–2)

40 m Å¡ps ck¡/k ls] ikuh 9 × 104 kg izfr ?kaVs dh nj ls fxj jgk gSA xq:Roh; fLFkfrt ÅtkZ dk ipkl izfr'kr eku
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fo|qr ÅtkZ esa ifjofrZr fd;k tk ldrk gSA bl tyoS|qr ÅtkZ dk mi;ksx djrs gq, 100 W okys fdrus ySEi tyk,

tk ldrs gSa :

(Take g = 10 ms–2)

(1) 25

(2) 50

(3) 100

(4) 18

Question ID:101205

Ans. Official Answer NTA (2)

Sol. Electrical power = 
dm 50

gh
dt 100

 
 

 

49 10 1
p 10 40 n 100

3600 2


     

where n = no. of 100 W lamps

n = 50

Gravitation

6. Two objects of equal masses placed at certain distance from each other attracts each other with a force

of F. If one-third mass of one object is transferred to the other object, then the new force will be:

leku nzO;eku ds nks fi.M] ,d nwljs ls dqN njh ij j[ks gS] ,oa ,d&nljs dks F cy ls vkdf"kZr djrs gSaA ;fn ,d

fi.M dk ,d frgkbZ nzO;eku] nwljs fi.M ij LFkkukUrfjr dj fn;k tk, rks ul cy dk eku gksxk :

(1) 
2

F
9

(2) 
16

F
9

(3) 
8

F
9

(4) F

Question ID:101206

Ans. Official Answer NTA (3)

Sol.
2

2

Gm
F

r

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2

2 2

2m 4m
G

8 Gm 83 3
F' F

r 9 r 9

  
  
    

Fluid mechanics

7. A water drop of radius 1 µm falls in a situation where the effect of buoyant force is negligible. Co-

efficient of viscosity of air is 1.8 × 10–5 Nsm–2 and its density is negligible as compared to that of water

106 gm–3. Terminal velocity of the water drop is:

(Take acceleration due to gravity = 10 ms–2)

1 µm f=T;k okyh ikuh dh ,d cw¡n fdlh ,slh ifjfFkfr esa fxjrh gS] tgk¡ mRiykou cy dk izHkko ux.; gSA ok;q dk

';kurk xq.kkad 1.8 × 10–5 Nsm–2 gS ,oa bldk ?kuRo ikuh ds ?kuRo (106 gm–3) ds lkis{k esa ux.; gSA ikuh dh cw¡n

dk lhekUr osx gksxk:

(;fn xq:Roh; Roj.k = 10 ms–2)

(1) 145.4 × 10–6 ms–1

(2) 118.0 × 10–6 ms–1

(3) 132.6 × 10–6 ms–1

(4) 123.4 × 10–6 ms–1

Question ID:101207

Ans. Official Answer NTA (4)

Sol. At terminal velocity : Mg = F
v

34
r g 6 rv

3
    

 6 5 64
1000 10 10 6 1.8 10 10 v

3
        

3 4
v 10 123.4

3 6 1.8
  

 

KTG & Thermodynamics

8. A sample of an ideal gas is taken through the cyclic process ABCA as shown in figure. It absorbs, 40 J

of heat during the part AB, no heat during BC and rejects 60 J of heat during CA. A work of 50 J is done

on the gas during the part BC. The internal energy of the gas at A is 1560 J. The workdone by the gas

during the part CA is:

fp= esa n'kkZ;s vuqlkj] fdlh vkn'kZ xSl ds uewus dks pØh; izØe ABCA ls xqtkjk tkrk gSA ;g Hkkx AB ds nkSjku

40 J Å"ek vo'kksf"kr djrk gS] BC ds nkSjku dksbZ Å"ek ugha ysrk ,oa CA ds nkSjku 60 J Å"ek fu"dkflr djrk gSA
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Hkkx BC ds nkSjku] xSl ij fd;k x;k dk;Z 50 J gSA A ij] xSl dh vkUrfjd ÅtkZ dk eku 1560 J gSA Hkkx CA ds

nkSjku xSl }kjk fd, x, dk;Z dk eku gksxk:

(1) 20 J

(2) 30 J

(3) –30 J

(4) –60 J

Question ID:101208

Ans. Official Answer NTA (2)

Sol. Q
net

 = Q
AB

 + Q
BC

 + Q
CA

 = 40 + 0– 60 = –20

W
net

 = W
AB

 + W
BC

 + W
CA

 = 0 – 50 + W
CA

 = W
CA

 – 50

In a cyclic process : W
net

 = Q
net

W
CA

 – 50 = – 20

W
CA

 = 30 J

KTG & Thermodynamics

9. What will be the effect on the root mean square velocity of oxygen molecules if the temperature is

doubled and oxygen molecule dissociates into atomic oxygen ?

vkWDlhtu v.kq ds oxZ ek/; ewy osx ij D;k izHkko iM+sxk] ;fn rkieku nksxquk dj fn;k tk, ,oa vkWDlhtu v.kq]

ijek.koh; vkWDlhtu esa i`Fkd gks tkrk gS rks &

(1) The velocity of atomic oxygen remains same

ijek.koh; vkWDlhtu dk osx leku jgrk gSA

(2) The velocity of atomic oxygen doubles

ijek.koh; vkWDlhtu dk osx nksxquk gks tkrk gSA

(3) The velocity of atomic oxygen becomes half

ijek.koh; vkWDlhtu dk osx vk/kk gks tkrk gSA

(4) The velocity of atomic oxygen becomes four times

ijek.koh; vkWDlhtu dk osx pkj xquk gks tkrk gSA
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Question ID:101209

Ans. Official Answer NTA (2)

Sol. RMS

3RT
V

M


'
RMS RMS

3R(2T)
V 2V

M / 2
 

Electrostatics

10. Two point charges A and B of magnitude +8 × 10–6 C and –8 × 10–6 C respectively are placed at a

distance d apart. The electric field at the middle point O between the charges is 6.4 × 104 NC–1. The

distance ‘d’ between the point charges A and B is:

nks fcUnq vkos'k A ,oa B ftuds vkos'kksa dk ifjek.k Øe'k% +8 × 10–6 C ,oa –8 × 10–6 C gS] ,d&nwljs ls d nwjh ij j[ksa

gSaA vkos'kksa ds e/; fcUnq O ij fo|qr {ks= dk eku 6.4 × 104 NC–1 gSA fcUnq vkos'k A ,oa B ds chp dh nwjh ‘d’ dk eku

gS:

(1) 2.0 m

(2) 3.0 m

(3) 1.0 m

(4) 4.0 m

Question ID:101210

Ans. Official Answer NTA (2)

Sol.
d/2 d/2

q –q

A C B

Where q = 8 × 10–6

 
C 2

2kq
E

d / 2


9 6
4

2

2 9 10 8 10
6.4 10

d

4

   
 

d = 3m

Current electricity

11. Resistance of the wire is measured as 2 and 3 at 10ºC and 30ºC respectively. Temperature co-

efficient of resistance of the material of the wire is:
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10ºC ,oa 30ºC rkieku ij fdlh rkj dk izfrjks/k Øe'k% 2 ,oa 3 ekik x;kA rkj ds inkFkZ dk izfrjks/k rki xq.kkad

gksxk:

(1) 0.033 ºC–1

(2) –0.033 ºC–1

(3) 0.011 ºC–1

(4) 0.055 ºC–1

Question ID:101211

Ans. Official Answer NTA (1)

Sol. R
0
 = Resistance of wire at 0ºC

2 = R
0
 (1 +  × 10)

3 = R
0
 (1 +  × 30)

3 1 30

2 1 10

 


 

3 + 30  = 2 + 60 

 = 0.033 ºC–1

Magnetism and matter

12. The space inside a straight current carrying solenoid is filled with a magnetic material having magnetic

susceptibility equal to 1.2 × 10–5. What is fractional increase in the magnetic field inside solenoid with

respect to air as medium inside the solenoid ?

,d ljyjs[kh; /kkjkokgh ifjukfydk ds e/;LFkku dks pqEcdh; inkFkZ ls Hkj fn;k tkrk gS] ftldh pqEcdh; lqxzkfgrk

1.2 × 10–5 gSA ifjukfydk ds vanj pqEcdh; {ks= esa gqbZ vuqikfrd o`f) dk eku D;k gksxk\ tks fd ifjukfydk ds vanj

gok dks ,d ek/;e dh rjg iz;qDr djus ds lkis{k esa gS ?

(1) 1.2 × 10–5

(2) 1.2 × 10–3

(3) 1.8 × 10–3

(4) 2.4 × 10–5

Question ID:101212

Ans. Official Answer NTA (1)

Sol.
 

  50 r

0

µ ni µ 1B
(1 x) 1 1.2 10

B µ ni


     

Where x = magnetic susceptibility
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Magnetic field and force

13. Two parallel, long wires are kept 0.20 m apart in vacuum, each carrying current of x A in the same

direction. If the force of attraction per meter of each wire is 2 × 10–6 N, then the value of x is approximately:

fuokZr esa] nks yEcs lekukUrj rkj ,d&nwljs ls 0.20 m dh nwjh ij j[ks gq, gSa] ftuesa ls izR;sd esa x A eku dh /kkjk

leku fn'kk esa izokfgr gks jgh gSA ;fn izR;sd rkj dh izfr ehVj yEckbZ ij 2 × 10–6 N dk vkd"kZ.k cy vkjksfir gks

jgk gS, rks x dk lfudV eku gksxk:

(1) 1

(2) 2.4

(3) 1.4

(4) 2

Question ID:101213

Ans. Official Answer NTA (3)

Sol.
0 1 2µ i i

F
2 d




 (force per unit length)

2 7 2
6 4 10 x

2 10
2 0.2


   

 


x 2 1.4 

Electromagnetic Induction

14. A coil is placed in a time varying magnetic field. If the number of turns in the coil were to be halved and

the radius of wire doubled, the electrical power dissipated due to the current induced in the coil would

be: (Assume the coil to be short circuited.)

,d dqaMyh fdlh le; ifjorhZ pqEcdh; {ks= esa j[kh gSA ;fn dqaMyh ds ?ksjksa dh la[;k vk/kh ,oa rkj dh f=T;k dks nksxquk

dj fn;k tk, rks dqaMyh esa izsfjr /kkjk ds dkj.k gq, fo|qrh; 'kfDr {k; dk eku gksxk:

(ekuk dqaMyh 'kkWVZ lfdZV dh xbZ gSA)

(1) Halved vk/kk

(2) Quadrupled pkj xquk

(3) The same leku

(4) Doubled nksxquk
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Question ID:101214

Ans. Official Answer NTA (4)

Sol. Electrical power dissipated = 

2

B
2

2

d dB
A n

v dt dt
P

LR R
r

   
    

     




Where, A = Area of loop
r = radius of wire

2

dB n
A

dt 2P ' n(2r) 2P
L

 
  



Electromagnetic waves

15. An EM wave propagating in x-direction has a wavelength of 8 mm. The electric field vibrating y-

direction has maximum magnitude of 60 Vm–1. Choose the correct equations for electric and magnetic

fields if the EM wave is propagating in vacuum:

,d fo|qr pqEcdh; (EM) rjax tks fd x-fn'kk esa py jgh gS] dk rjaxnS/;Z 8 mm gSA fo|qr {ks= tks fd y-fn'kk esa gS]

ds vf/kdre ifjek.k dk eku 60 Vm–1 gSA ;fn EM rjax fuokZr esa py jgh gS] rks fo|qr {ks= ,oa pqEcdh; {ks= ds fy,

mi;qDr lehdj.k pqfu,:

(1) 
3 8 1

y
ˆE 60sin 10 (x 3 10 t) j Vm

4
 

     

3 8
z

ˆB 2sin 10 (x 3 10 t) k T
4

 
     

(2) 
3 8 1

y
ˆE 60sin 10 (x 3 10 t) j Vm

4
 

     

7 3 8
z

ˆB 2 10 sin 10 (x 3 10 t) k T
4

  
      

(3) 
7 3 8 1

y
ˆE 2 10 sin 10 (x 3 10 t) j Vm

4
  

      

3 8
z

ˆB 60sin 10 (x 3 10 t) k T
4

 
     

(4) 
7 4 8 1

y
ˆE 2 10 sin 10 (x 4 10 t) j Vm

4
  

      
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4 8
z

ˆB 60sin 10 (x 4 10 t) k T
4

 
     

Question ID:101215

Ans. Official Answer NTA (2)

Sol. Wave number  = 
3

3

2
k 10

8 10 4

  
   

 

8 70
0

0 0

E 60
c 3 10 B 2 10 T

B B
      

ˆ ˆ ˆE B v    Magnetic field will be in z-direction

Hence, we can write E
y
 and B

z
 as follows:

7 3 8 1
y

ˆE 2 10 sin 10 (x 3 10 t) j Vm
4

  
      

3 8
z

ˆB 60sin 10 (x 3 10 t) k T
4

 
     

Wave optics

16. In young’s double slit experiment performed using a monochromatic light of wavelength , when a

glass plate (µ = 1.5) of thickness xis introduced in the path of the one of the interfering beams, the

intensity at the position where the central maximum occurred previously remains unchanged. The value

of x will be:

rjaxnS/;Z ds ,dyo.khZ izdk'k dk mi;ksx djds fd, x, ;ax ds f}djs[kk fNnz (nks f>jh) iz;ksx esa] tc xeksVkbZ okyh

fdlh dk¡p dh iêh (µ = 1.5) dks fdlh ,d O;frdj.kh fdj.k iq¡t ds ekxZ esa j[kk tkrk gS] rks dsUnzh; mfPp"B tgk¡

igys cu jgk Fkk] ml LFkku ij rhozrk dk eku vifjofrZr jgrk gSA x dk eku gksxk:

(1) 3

(2) 2

(3) 1.5

(4) 0.5

Question ID:101216

Ans. Official Answer NTA (2)

Sol. By introducing a glass werely shift the interference pattern. there is no change in fringe width.

 If the  intensity at the position of central maximum remains unchanged, then the pattern must have

shifted by an integral multiple of fringe width.
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Shift =  
t

D µ 1 n
d

  

 t µ 1 n  

 x µ 1 n   

n n
x 2n

µ 1 0.5
  



If n = 1    x = 2

Dual nature of radiation and matter

17. Let K
1
 and K

2
 be the maximum kinetic energies of photo-electrons emitted when two monochromatic

beams of wavelength 
1
 and 

2
, respectively are incident on a metallic surface. If 

1
 = 3

2
 then:

fdlh /kkfRod ry ij] tc 
1
 ,oa 

2
 rjaxnS/;Z okys nks ,dyo.khZ fdj.k iq¡t fxjrs gSa rks Øe'k% K

1
 ,oa K

2
 vf/kdre

eku dh xfrt ÅtkZvksa okys QksVksbysDVªkWu mRlftZr gksrs gSaA ;fn 
1
 = 3

2
 rks:

(1) 
3

1

K
K

2


(2) 
2

1

K
K

3


(3) 
2

1

K
K

3


(4) 
1

2

K
K

3


Question ID:101217

Ans. Official Answer NTA (2)

Sol. 2

2

hc
K  



1

1 2 2 2

hc hc hc 2 hc 1 2
K

3 3 3 3 3 3

   
           
    

2
1

K 2
K

3 3


    

2
1

K
K

3


Nuclear physics

18. Following statements related to radioactivity are given below:

(A) Radioactivity is a random and spontaneous process and is dependent on physical and chemical

conditions
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(B) The number of un-decayed unclei in the radioactive sample decays exponentially with time

(C) Slope of the graph of log
e
 (no. of undecayed unclei) Vs. time represents the reciprocal of mean life

time ()

(D) Product of decay constant () and half-life time (T
1/2

) is not constant

Choose the most appropriate answer from the options given below:

uhps fn, x, dFkuksa jksfM;kslfØ;rk ls lEcaf/kr gSA

(A) jsfM;kslfØ;rk ,d ;kn`fPNd ,oa LokHkkfor izØe gS tks fd HkkSfrd ,oa jlk;u ifjfLFkfr;ksa ij fuHkZj djrk gSA

(B) jsfM;kslfØ; uewus esa v{kf;r ukfHkdksa dh la[;k le; ds lkFk pj?kkrkadh; (,Dliksusufl;yh) :i ls ?kVrh jgh gSA

(C) le; cuke log
e
 (v{kf;r ukfHkdksa dh la[;k) ds chp cus vfHkjs[k dk >qdko] vkSlr vk;qdky () ds O;qRØe dks

iznf'kZr djrk gSA

(D) {k; fLFkjkad () ,oa v)kZ;qdky (T
1/2

) dk xq.ku fLFkj ugha gksrk gSA

uhps fn, x, fodYiksa esa ls loksZi;qDr mRrj pqfu,:

(1) (A) and (B) only

dsoy (A) ,oa (B)

(2) (B) and (D) only

dsoy (B) ,oa (D)

(3) (B) and (C) only

dsoy (B) ,oa (C)

(4) (C) and (D) only

dsoy (C) ,oa (D)

Question ID:101218

Ans. Official Answer NTA (3)

Sol. (A) It does not depend on physical and chemical conditions.

(B) N = N
0
e–t

(C) ln N = ln N
0
 – t

       ln N = ln N
0
 – 

mean

1
t

T

(D) 
2T n 2

n 2
2

    


l
l  constant

B and C are correct.
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Semiconductor

19. In the given circuit the input voltage V
in
 is shown in figure. The cut-in voltage of p-n junction diode

(D
1
 or D

2
) is 0.6 V. Which of the following output voltage (V

0
) waveform across the diode is correct?

fn, gq, ifjiFk dk fuos'k (buiqV) oksYVst (foHko) V
in
 fp= esa iznf'kZr gSA p-n laf/k Mk;ksM (D

1
 ;k D

2
) dk vard oksYVst

0.6 V gSA Mk;ksM ds fljksa ij izkIr fuxZr (vkmViqV) oksYVst (V
0
) ds fy, dkSu lk oØ lgh gS?

(1) 

(2) 

(3)
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(4) 

Question ID:101219

Ans. Official Answer NTA (4)

Sol. For half cycle, D
2
 will be reverse biased and for the other half cycle, D

1
 will be reverse biased.

For the diode which is forward biased, it will conduct only when voltage is more than cut-in voltage

(0.6 V).

So the output should look like:

0.6V

0.6V

t

V0

Communiation system

20. Amplitude modulated wave is represented by

V
AM

 = 10[1 + 0.4 cos (2 × 104t)] cos (2 × 107 t). The total bandwidth of the amplitude modulated wave

is:

vk;ke ekMqfyr rjax

V
AM

 = 10[1 + 0.4 cos (2 × 104t)] cos (2 × 107 t) }kjk fu:fir gSA vk;ke ekMqfyr rjax dh dqy cSaM pkSM+kbZ dk

eku gksxk:

(1) 10 kHz

(2) 20 MHz

(3) 20 kHz

(4) 10 MHz

Question ID:101220
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Ans. Official Answer NTA (3)

Sol. 
m
 = 2 × 104   f

m
 = 104


c
 = 2 × 107   f

c
 = 107

Bandwidth = 2
m
 = 2 × 104 Hz = 20 kHz

Measurements and Error

21. A student in the laboratory measures thickness of a wire using screw gauge. The readings are 1.22 mm,

1.23 mm, 1.19 mm and 1.20 mm. The percentage error is 
x

%
121

. The value of x is ___________.

iz;ksx'kkyk esa ,d Nk=] fdlh rkj dh eksVkbZ dks isapekih ls ekirk gS] mlds ikB;kadksa dk eku 1.22 mm, 1.23 mm,

1.19 mm ,oa 1.20 mm gSA izfr'kr =qfV dk eku 
x

%
121

 gSA x dk eku ___________ gksxkA

Question ID:101221

Ans. Official Answer NTA (150)

Sol. Thickness = t

mean

1.22 1.23 1.19 1.20
t 1.21 mm

4

  
 

mean

0.01 0.02 0.02 0.01
t 0.015

4

  
  

t 0.015 x
error 100 100

t 1.21 121


     

x = 150

Semiconductor

22. A zener of breakdown voltage V
Z
 = 8 V and maximum zener current, I

ZM
 = 10 mA is subjected to an

input voltage V
i
 = 10 V with series resistance R = 100 . In the given circuit R

L
 represents the variable

load resistance. The ratio of maximum and minimum value of R
L
 is ______________.

,d tsuj] ftldh Hkatu oksYVrk V
Z
 = 8 V, ,oa vf/kdre tsuj /kkjk I

ZM
 = 10 mA gS] tc ;g fuos'k oksYVst (foHko)

V
i
 = 10 V ls Js.khc) izfrjks/k R = 100 ds lkFk tksMk tkrk gSA fn, x, ifjiFk esa R

L
 ifjorZu'khy yksM izfrjks/k

dks iznf'kZr dj jgk gSA R
L
 ds vf/kdre ,oa U;wure ekuksa dk vuqikr ______________A.
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Question ID:101222

Ans. Official Answer NTA (2)

Sol.

R=100

V =82 V

I1

2V
20 mA

I2

RL 8V

20 mA = I
1
 + I

2

20 mA = (I
1
)

max
 + (I

2
)

min

(I
2
)

min
 = 10 mA

V
L
 = I

2
R

L

8 = (10 mA) × R
L
  R

L
 = 800 

20 mA = (I
1
)

min
 + (I

2
)

max

20 mA = 0 + (I
2
)

max

V
L
  = I

2
R

L

8 = (20 mA)R
L
  R

L
 = 400 

 
 

L max

L min

R 800
2

R 400
 

Waves Optics

23. In a Young’s double slit experiment, an angular width of the fringe is 0.35º on a screen placed at 2 m

away for particular wavelength of 450 nm. The angular width of the fringe, when whole system is

immersed in a medium of refractive index 7/5, is 
1


. The value of  is _______________.

;ax ds f}djs[kk fNnz (nks f>jh) okys iz;ksx esa, 450 nm okyh fof'k"V rjaxnS/;Z ds fy,] 2 m nwj j[ks insZ ij izkIr fÝUt

dh dks.kh; pkSM+kbZ 0.35º gSA tc lEiw.kZ fudk; dks 7/5 viorZukad okys ek/;e esa Mqck fn;k tkrk gS rks fÝUt dh dks.kh;

pkSMkbZ 
1


 gks tkrh gSA  dk eku _______________ gksxkA

Question ID:101223

Ans. Official Answer NTA (4)

Sol. Angular fringe width = 
d


 
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450 nm
0.35º

d


 
5

450 nm
7

d


 

5

0.35º 7




1º 1
0.25º

4
   



 = 4

Alternating current

24. In the given circuit, the magnitude of V
L
 and V

C
 are twice that of V

R
. Given that f = 50 Hz, the inductance

of the coil is 
1

mH
K

. The value of K is _______________.

fn, gq, ifjiFk esa] V
L
 ,oa V

C
 ds ifjek.k] V

R 
ds ifjek.k ls nks xqus gSaA fn;k x;k gS fd f = 50 Hz, dqaMyh dk izsjdRo

1
mH

K
 gSA K dk eku _______________ gksxkA

Question ID:101224

Ans. Official Answer NTA (0)

Sol. V
L
 = I

RMS
 × X

Li
V

C
 = I

RMS
 × X

C
V

R
 = I

RMS
 × R

V
L
 = 2V

R
   X

L 
= 2R  

L
 = 2R

L × 2 × 50 = 10

1 1
L mH

10 k
 

 

K = 0.01   0
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Current electricity

25. All resistances in figure are 1  each. The value of current ‘I’ is 
a

A
5

. The value of a is ___________.

fp= esa iznf'kZr lHkh izfrjks/ksa esa izR;sd dk eku 1  gSA /kkjk ‘I’ dk eku 
a

A
5

 gSA a dk eku ___________ gksxkA

Question ID:101225

Ans. Official Answer NTA (8)

Sol.

eq

15
R

8
 

eq

3 3 24 a
I 8

R 15 15 5
    

a = 8

Capacitance

26. A capacitor C
1
 of capacitance 5 µF is charged to a potential of 30 V using a battery. The battery is then

removed and the charged capacitor is connected to an uncharged capacitor C
2
 of capacitance 10 µF as

shown in figure. When the switch is closed charge flows between the capacitors. At equilibrium, the
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charge on the capacitor C
2
 is _______________µC.

5 µF eku okys la/kkfj= C
1
 dks cSVjh }kjk 30 V ds foHko rd vkosf'kr fd;k tkrk gSA blds ckn cSVjh dks gVk fn;k

tkrk gS] ,oa vkosf'kr la/kkfj= C
2
 dks 10 µF /kkfjrk okys fdlh vukosf'kr la/kkfj= ds lkFk fp= esa n'kkZ;s vuqlkj tksM+k

tkrk gSA dq¡th dks can djus ij] la/kkfj=ksa ds chp vkos'k izokfgr gksrk gSA lkE;koLFkk esa] la/kkfj= C
2
 ij

_______________µC vkos'k gksxkA

Question ID:101226

Ans. Official Answer NTA (100)

Sol.
5µF 10µF

q  = 1501

C1 C2

5µF 10µF
q ’1

C1 C2

q ’2

q
1
 = CV = (5 µF) × 30 V

= 150 µC

When switch is closed, potential on both capacitors will become equal 

' '
1 2

1 2

q q

C C
 

'
1
'
2

q 5

q 10
  and ' '

1 2q q 150 

On solving, ' '
1 2q 50 µC and q 100 µC 

Sound waves

27. A tunning fork of frequency 340 Hz resonates in the fundamental mode with an air column of length

125 cm in a cylindrical tube closed at one end. When water is slowly poured in it, the minimum height

of water required for observing resonance once again is __________________ cm.
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(Velocity of sound in air is 340 ms–1)

fdlh csyukdkj uyh esa] 340 Hz vko`fÙk okyk ,d Lokfj=] 125 cm yEcs ok;qLrEHk ds lkFk vk/kkjHkwr :i esa vuqukn

djrk gSA tc blesa /khjs&/khjs ikuh Hkjk tkrk gS] rks iqu% vuqukn izkIr djus ds fy,] ikuh dh vko';d U;wure Å¡pkbZ

dk eku __________________ cm gksxkA

(/ofu dh pky 340 ms–1 gSA)

Question ID:101227

Ans. Official Answer NTA (50)

Sol. V = 

340 = 340 × 

= 1 m = 100 cm

L = 125 cm = 
5

4



If we fill water, resonance will be observed again for the first time when 
3

L'
4




 Minimum height of water = /2 = 50 cm

Fluid mechanics

28. A liquid of density 750 kgm–3 flows smoothly through a horizontal pipe that tapers in cross-sectional

area from A
1
 = 1.2 × 10–2m2 to 

1
2

A
A

2
 . The pressure difference between the wide and narrow sections

of the pipe is 4500 Pa. The rate of flow of liquid is ___________________ × 10–3m3s–1.

750 kgm–3 ?kuRo okyk dksbZ nzo] ,d {kSfrt ikbi (uyh) esa cg jgk gS] ftldh vuqizLFk dkV dk {ks=Qy

A
1
 = 1.2 × 10–2m2 ls 1

2

A
A

2
  rd Øe'k% iryk gksrk tk jgk gSA pkSM+s ,oa ladjs Hkkxksa ij nkcksa esa varj dk eku

4500 Pa gSA nzo ds cgus dh nj ___________________ × 10–3m3s–1 gSA

Question ID:101228

Ans. Official Answer NTA (24)

Sol.
A1 A2

v1
v2

Continuity equation  A
1
v

1
 = A

2
v

2

A
1
v

1
 = A

1 
/2 ×

 
v

2

2v
1
 = v

2
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Bernoulli's equation
2 2

1 1 2 2

1 1
P v P v

2 2
    

2 2
1 2 2 1

1
P P (v v )

2
   

2
1

1
4500 750(3v )

2
 

v
1
 = 2 m/s

Rate of flow = A
1
v

1
 = 1.2 × 10–2 × 2

= 2.4 × 10–2 = 24 × 10–3 m3/s

= 24

Rotation

29. A uniform disc with mass M = 4 kg and radius R = 10 cm is mounted on a fixed horizontal axle as

shown in figure. A block with mass m = 2 kg hangs from a massless cord that is wrapped around the rim

of the disc. During the fall of the block, the cord does not slip and there is no friction at the axle. The

tension in the cord is ___________N. (Take g = 10 ms–2)

M = 4 kg nzO;eku ,oa R = 10 cm f=T;k dh dksbZ ,dleku fMLd] fdlh {kSfrt /kqjh ij fp= esa n'kkZ;s vuqlkj yxh

gSA m = 2 kg nzO;eku dk ,d xqVdk fdlh nzO;ekujfgr jLlh ls yVdk gS] tks fd fMLd ds ?ksjs ij fyiVh gqbZ gSA

xqVds ds fxjus ds nkSjku jLlh fQlyhrh ugha gS] ,oa /kqjh ij dksbZ ?k"kZ.k ugha gSA jLlh esa ruko dk eku ___________N

gksxkA (fn;k gS g = 10 ms–2)

Question ID:101229

Ans. Official Answer NTA (10)
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Sol.

m

T

AR
M



T
B

a

mg

On block: mg – T = ma .....(1)

on Disc: T × R = I

2MR
T R

2
   .....(2)

Using constraint: (a
A
)

t
 = a

B

R = a

From (2): 
MR a

T
2 R

 

Ma
T

2
 ....(3)

Adding (1) and (3) : 
M

mg m a
2

 
  
 

mg 20
a 5

M 4m
2

  


From (3): 
Ma 4 5

T 10N
2 2


  

Kinematics (Motion in a straight line)

30. A car covers AB distance with first one-third at velocity v
1
 ms–1, second one-third at v

2
 ms–1 and last

one-third at v
3
ms–1. If v

3
 = 3v

1
, v

2
 = 2v

1
 and v

1
 = 11 ms–1  then the average velocity of the car is

______ms–1.

,d dkj AB nwjh r; djrh gS] ftlesa igyh ,d frgkbZ v
1
 osx ls] nwljh ,d frgkbZ v

2
 osx ls] ,oa vafre ,d frgkbZ

nwjh v
3 
osx ls r; djrh gSA ;fn v

3
 = 3v

1
, v

2
 = 2v

1
 ,oa v

1
 = 11 ms–1  gSA rks dkj dk vkSlr osx ______ms–1  gksxkA
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Ans. Official Answer NTA (18)

Sol.
x x x

A B

avg

3x 3x 66
v 18m / s

x x x 6x 3x 2x
11 22 33


  

  


