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SECTION – A

Units & Dimensions

1. Two particles A and B having charges 20 µC and –5 µC respectively are held fixed with a separation of

5 cm. At what position a third charged particle should be placed so that it does not experience a net

electric force ?

20 µC –5 µC

A B5 cm

(1) At midpoint between two charges

(2) At 5 cm from 20 µC on the left side of system

(3) At 5 cm from –5 µC on the right side

(4) At 1.25 cm from a – 5 µC between two charges

20 µC rFkk –5 µC vkos'kksa ds nks d.k A vkSj B 5 cm nwjh ij fLFkj j[ks tkrs gSaA fdl fLFkfr ij rhljk vkos'k j[kk

tk, fd] og dksbZ cy vuqHko u djs \

20 µC –5 µC

A B5 cm

(1) nksuksa vkos'ksa ds e/; fcUnq

(2) 20 µC vkos'k ls fudk; ds ck;ha rjQ 5 cm nwjh ij

(3) –5 µC vkos'k ls nkfguh rjQ 5 cm nwjh ij

(4) nksukas vkos'kksa ds chp – 5 µC vkos'k ls 1.25 cm ij

Question ID : 86435121171
Option 1 ID : 86435170105
Option 2 ID : 86435170107
Option 3 ID : 86435170106

Option 4 ID : 86435170108

Ans. Official Answer NTA (3)

Sol. q 1
A

C

5cm q 2

–C

x P

qE=0

for net electric force to be zero, electric field should be zero at P.

 
1 2

2 2

kq kq
0

x5 x
 


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 
2 2

k(20) k(5)
0

x5 x
 



2x x 5 

x 5cm

COM, Momentum & Collision

2. Which of the following equations is dimensionally incorrect ?

Where t = time, h = height, s = surface tension,  = angle,  = density, a r = radius, g = acceleration due

to gravity, v = volume, p = pressure, W = work  done,  = torque,  =  permittivity, E = electric field, J =

current density, L = length.

(1) 

4pa
v

8 L






(2) W = q

(3) 
E

J
t






(4) 
2s cos

h
rg






fuEufyf[kr esa ls dkSu ls lehdj.k foeh; :i ls lR; gSa \

tgk¡  t = le;, h = Å¡pkbZ, s = i`"B ruko,  = dks.k,  = /kuRo, a r = f=T;k, g = xq:Roh; Roj.k, v = vk;ru, p = nkc,

W = fd;k x;k dk;Z,  = cy vk/kw.kZ,  =  fo|qr 'khyrk, E = fo|qr {ks=, J = /kkjk ?kuRo, L = yackbZA

(1) 

4pa
v

8 L






(2) W = q

(3) 
E

J
t






(4) 
2s cos

h
rg






Question ID : 86435121172

Option 1 ID : 86435170110

Option 2 ID : 86435170111
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Option 3 ID : 86435170112

Option 4 ID : 86435170109

Ans. Official Answer NTA (1)

Sol. o 3 o[V] [M L T ]

4 1 1 2 4
3 1

1 1 1

Pa [M L T ][L ]
[L T ]

8nL [M L T ][L]

  


 

 
  

 

As 

4Pa
[V]

8nL

 
  

 
 so it is incorrect

(2) [w] [ ]

(3) 
dE

[J] [ ]
dt



(4) 
2s cos

[h]
prg

 
  

 

Units & Dimensions

3. A body of mass M moving at speed V
0
 collides elastically with a mass 'm' at rest. After the collision the

two masses move at angles 
1
 and 

2
 with respect to the initial direction of motion of the body of mass

M. The largest possible value of the ratio M/m, for which the angles 
1 
and 

2
 will be equal, is :

(1) 4

(2) 2

(3) 1

(4) 3

,d M nzO;eku dh oLrq V
0
 pky ij ,d fLFkj nzO;eku 'm' ls iz;kLFk :i ls Vdjkrh gSA VDdj ds ckn nksuksa nzO;eku]

ds izkjfEHkd fn'kk ls 
1
 rFkk 

2
 dks.kksa ij xfr djrs gSA vuqikr M/m dk vf/kdre eku] ftlds fy, dks.k 

1 
rFkk


2
 cjkcj gksaxs gksrk gS :

(1) 4

(2) 2

(3) 1

(4) 3

Question ID : 86435121179

Option 1 ID : 86435170140
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Option 2 ID : 86435170137

Option 3 ID : 86435170139

Option 4 ID : 86435170138

Ans. Official Answer NTA (4)

Sol.
M

M

m




V 1

V 2

V 0
m

As given 1 2   

By momentum conservation

0 1 2MV MV cos mV cos    .....(1)

&  1 2MV sin mV sin 

2
1

mV
V

M
  .....(2)

from eq(1) & (2)

2
0 2

MmV
MV cos mV cos

M
 

0 2MV 2mV cos

0
2

MV
V

2m cos


0
1

V
V

2cos


As collision is elastic so

i fkE kE

2 2 2
0 1 2

1 1 1
MV MV mV

2 2 2
 

2 2 2
2 0 0
0 2 2 2

V M V
MV M m

4cos 4m cos 
 

2 2 2 2
2 0 0
0 2 2

Mm V mM V
MV

4m cos 


24m cos m M  
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2 M
4cos 1

m


 
  
 

M
1 4

m
 

M
3

m


Magnetic Field & Force

4. Match List - I with List - II.

List - I List - II

(a) Torque (i) MLT–1

(b) Impulse (i) ML–2

(c) Tension (i) ML2T–2

(d) Surface Tension (i) MLT–2

Choose the most appropriate answer from the option given below :

(1) (a)-(iii), (b)-(i), (c)-(iv), (d)-(ii)

(2) (a)-(i), (b)-(iii), (c)-(iv), (d)-(ii)

(3) (a)-(iii), (b)-(iv), (c)-(i), (d)-(ii)

(4) (a)-(ii), (b)-(i), (c)-(iv), (d)-(iii)

lwph - I dks lwph - II ls lqesfyr dhft, %

lwph - I lwph - II

(a) cy vk?kw.kZ (i) MLT–1

(b) vkos'k (i) ML–2

(c) ruko (i) ML2T–2

(d) i`"B ruko (i) MLT–2

fn, x;s fodYiksa esa ls lgh mÙkj pqfu, :

(1) (a)-(iii), (b)-(i), (c)-(iv), (d)-(ii)

(2) (a)-(i), (b)-(iii), (c)-(iv), (d)-(ii)

(3) (a)-(iii), (b)-(iv), (c)-(i), (d)-(ii)
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(4) (a)-(ii), (b)-(i), (c)-(iv), (d)-(iii)

Question ID : 86435121170

Option 1 ID : 86435170104

Option 2 ID : 86435170101

Option 3 ID : 86435170102

Option 4 ID : 86435170103

Ans. Official Answer NTA (1)

Sol. (a) 1 2 2[Torque] [M L T ]

(b) 1 1 1[Im pulse] [M L T ]

(c) 1 1 2[Tension] [M L T ]

(d) 1 0 2[SurfaceTension] [M L T ]

COM, Momentum & Collision

5. A coil having N turns is wound tightly in the form of a spiral with inner and outer radii 'a' and 'b'

respectively. Find the magnetic field at centre, when a current I passes through coil :

(1) 
0I a b

8 a – b

  
  

(2) 
0

e

IN b
log

2(b– a) a

  
 
 

(3) 
0I a – b

8 a b

  
 

 

(4) 
0I 1 1

–
4(a–1) a b

  
  

N Qsjksa okyh ,d dq.Myh] vkUrfjd rFkk cká f=T;kvksa Øe'k 'a' rFkk 'b' okys lfiZy :i esa n`<+rk ls yisVh tkrh gSA

;fn blesa /kkjk I izokfgr gks ] rks dsUnz ij pqEcdh; {ks= Kkr dhft, :

(1) 
0I a b

8 a – b

  
  

(2) 
0

e

IN b
log

2(b– a) a

  
 
 

(3) 
0I a – b

8 a b

  
 

 
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(4) 
0I 1 1

–
4(a–1) a b

  
  

Question ID : 86435121169

Option 1 ID : 86435170100

Option 2 ID : 86435170097

Option 3 ID : 86435170098

Option 4 ID : 86435170099

Ans. Official Answer NTA (2)

Sol.

a

b

Numbers of turns at r distance from centre in dr width = 
N

dr
b a

magnetic field due to coil of radius r

0I N
dB dr

2r b a

  
  

 

b
0

a

IN dr
B dB

2(b a) r


 

 

0
e

IN b
B dB log

2(b a) a

 
   

  




Nuclear Physics

6. A sample of a radioactive nucleus A disintegrates to another radioactive nucleus B, which in turn

disintegrates to some other stable nucleus C. Plot of a graph showing the variation of number of atoms

of nucleus B vesus time is :

(Assume that at t = 0, there are no B atoms in the sample)
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(1) 

N
o
. 
o
f 

at
o
m

s

time

(2) 

N
o.

 o
f 

at
om

s

time

(3) 

N
o.

 o
f 

at
om

s

time

(4) 

N
o.

 o
f 

at
om

s

time

,d jsfM;kslfØ; ukfHkd A, ,d vU; ukfHkd B esa fo?kfVr gksrk gS tks ,d vkSj vU; fLFkj ukfHkd C esa fo?kfVr gksrk

gSA og vkjs[k tks le; ds lkFk ukfHkd B ds ijek.kqvksa dh la[;k esa le; ds lkFk ifjorZu n'kkZrk gS

(eku fyft, fd t = 0 ij lsaiy esa dksbZ Hkh B ijek.kq ugha gS)



Question Paper With Text Solution (Physics)
JEE Main August 2021 | 31 August  Shift-1

Page No. 10

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

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

(1) 

N
o
. 
o
f 

at
o
m

s

time

(2) 

N
o.

 o
f 

at
om

s

time

(3) 

N
o.

 o
f 

at
om

s

time

(4) 

N
o.

 o
f 

at
om

s

time

Question ID : 86435121162

Option 1 ID : 86435170070

Option 2 ID : 86435170069

Option 3 ID : 86435170071

Option 4 ID : 86435170072

Ans. Official Answer NTA (1)
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Sol. A B C

at t = 0, no. of atoms of B is zero. As A starts decaying, no. of atoms of B will also increase & after a

cestain maximum value, the No. of atoms of B will decrease as further it is decaying in C.

Electromagnetic Induction (EMI)

7. A small square loop of side 'a' and one turn is placed inside a larger square loop of side b and one turn

(b > > a). The two loops are coplanar with their centres coinciding. If a current I is passed in the square

loop of side 'b', then the coefficient of mutual inductance between the two loops is :

(1) 
2

0 a
8 2

4 b





(2) 0 8 2

4 a





(3) 
2

0 b
8 2

4 a





(4) 0 8 2

4 b





Hkqtk 'a' rFkk ,d Qsjs okyk NksVk oxkZdkj ywi] Hkqtk b rFkk ,d Qsjs (b > > a) okys cM+s oxkZdkj yi ds vUnj j[kk gSA

;s nksukas ywi leryh; gSa rFkk muds dsUnz laikfr gSaA ;fn Hkqtk 'b' ds oxkZdkj ywi esa I /kkjk izokfgr dh tkrh gS] rks nksuksa

ywiksa ds chp ikjLifjd izsjdRo gS %

(1) 
2

0 a
8 2

4 b





(2) 0 8 2

4 a





(3) 
2

0 b
8 2

4 a





(4) 0 8 2

4 b





Question ID : 86435121166

Option 1 ID : 86435170085

Option 2 ID : 86435170087

Option 3 ID : 86435170086
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Option 4 ID : 86435170088

Ans. Official Answer NTA (1)

Sol. a

b

Magnetic field at the centre of square of side b

0I 1 1
B 4

4 d 2 2





  
    

  

02 I
B

d






As b>>a so magnetic field at square of side a can be assumed to be constant

so flux 
2 202 I

Ba a
d





 

2
02 a

MI
d





 

2
02 a

M
d






Here d = b/2

2 2
0 02 2 a 8 2a

M
b 4 b

 
 

 

KTG & Thermodynamics

8. A reversible engine has an efficiency of 
1

4
 If  the temperature of the sink is reduced by 58°C, its

efficiency becomes double. Calculate the temperature of the sink :

(1) 180.4° C
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(2) 382° C

(3) 280° C

(4) 174° C

,d mRØe.kh; bUtu dh n{krk 
1

4
 gSA ;fn flad dk eki 58°C ?kVk fn;k tk,] rks n{krk nks xquh gks tkrh gSA flad

ds rki dh x.kuk dhft, :

(1) 180.4° C

(2) 382° C

(3) 280° C

(4) 174° C

Question ID : 86435121174

Option 1 ID : 86435170119

Option 2 ID : 86435170118

Option 3 ID : 86435170117

Option 4 ID : 86435170120

Ans. Official Answer NTA (4)

Matrix Answer (Bouns)

Sol.
2

1

T
1

T
 

T
2
 = Temperature of sink in kelvin

T
2
 = Temperature of source in kelvin

2

1

T1
1

4 T
 

2

1

T 3

T 4
  ........(1)

2

1

T 581
1

2 T


 

2

1

T 58 1

T 2




2

1 1

T 58 1

T T 2
   ......(2)

from eq(1) &(2)
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1

3 58 1

4 T 2
 

1

58 1

T 4


1T 232k

2

3
T 232 174k

4
  

Semiconductors

9. Choose the correct waveform that can represent the voltage across R of the following circuit, assuming

the diode si ideal one :

D

~
R

3 V

V  = 10 sin ti 
+
–

(1) 

+ 3

– 3
t

V

(2) 

+ 3

– 3
t

V

(3) 

+ 3

– 3
t

V

(4) 

+ 3

– 3
t

V
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fuEufyf[kr ifjiFk esa R ij oksYVst dks iznf'kZr djus okys lgh rjax :i dks pqfu, %

(eku yhft, Mk;ksM vkn'kZ gS)

D

~
R

3 V

V  = 10 sin ti 
+
–

(1) 

+ 3

– 3
t

V

(2) 

+ 3

– 3
t

V

(3) 

+ 3

– 3
t

V

(4) 

+ 3

– 3
t

V

Question ID : 86435121160

Option 1 ID : 86435170063

Option 2 ID : 86435170064

Option 3 ID : 86435170062

Option 4 ID : 86435170061

Ans. Official Answer NTA (2)

Answer by Matirx (4)

Sol. If v
i
 > 3 volt, then v

R
 > 0

as diode will be forward biased.

If v
i
  3 volt, v

R
 = 0

as diode will be reverse biased.
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Elasticity

10. A uniform heavy rod of weight 10 kg ms–2, cross-sectional area 100 cm2 and length 20 cm is hanging

from a fixed support. Young modulus of the material of the rod is 2 × 1011 Nm–2. Neglecting the lateral

contraction, find the elongation of rod due to its own weight :

(1) 5 × 10–10 m

(2) 4 × 10–8 m

(3) 2 × 10–9 m

(4) 5 × 10–8 m

,d n`<+ vk/kkj ls 10 kg ms–2 Hkkj] 100 cm2 vuqizLFk dkV {ks=Qy rFkk 20 cm yEckbZ dh ,d Hkkjh NM+ yVdk;h tkrh

gSA NM+ dk inkfFkZd ;ax xq.kkad 2 × 1011 Nm–2 gSA ik'oZ ladqpu dks ux.; ekurs gq,] NM+ esa blds Lo;a ds Hkkj ds

dkj.k gksus okys foLrkj Kkr dhft, %

(1) 5 × 10–10 m

(2) 4 × 10–8 m

(3) 2 × 10–9 m

(4) 5 × 10–8 m

Question ID : 86435121175

Option 1 ID : 86435170122

Option 2 ID : 86435170124

Option 3 ID : 86435170121

Option 4 ID : 86435170123

Ans. Official Answer NTA (1)

Sol. 2mg 10kg m / s 

2 4 2A 100cm 100 10 m  
220 10 m l

11 2y 2 10 N / m 

Mg

2Ay
 

l
l

2

4 11

10 20 10
l

2 100 10 2 10





 
 

   

10l 5 10 m  
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KTG & Thermodynamics

11. For an ideal gas the instantaneous change in pressure 'p' with volume 'v' is given by the equation 
dp

–ap
dv

 .

If p = p
0
 at v = 0 is the given boundary condition, then the maximum temperature one mole of gas can

attain is :

(1) 0°C

(2) 
0P

aeR

(3) infinity

(4) 
0ap

eR

,d vkn'kZ xSl esa vk;ru 'v' ds lkFk nkc 'p' esa rk{kf.kd ifjorZu lehdj.k 
dp

–ap
dv

  ls O;Dr fd;k tkrk gSA ;fn

v = 0 ij p = p
0
, lhek 'krZ gks] rks ,d eksy xSl }kjk izkIr vf/kdre rki %

(;gk¡ R xSl fu;rkad gS)

(1) 0°C

(2) 
0P

aeR

(3) vuUr

(4) 
0ap

eR

Question ID : 86435121173

Option 1 ID : 86435170113

Option 2 ID : 86435170114

Option 3 ID : 86435170116

Option 4 ID : 86435170115

Ans. Official Answer NTA (2)

Sol.
dp

ap
dv

 

0

p v

p 0

dp
a dv

p
 
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0

p v

p 0

dp
a dv

p
 

0

p
ln av

p

 
  

 

av
0p p e

for an ideal gas & n = 1

PV
T

R


av
0P Ve

T
R





for maximum tempelature

  av av0PdT
0 e v e a

dv R
      

 
av

0P e
1 av 0

R



 

1
V

a


0P
T

aeR


Geometrical Optics

12. An object is placed at the focus of concave lens having focal length f. What is the magnification and

distance of the image from the optical centre of th lens ?

(1) Very high, 

(2) 1, 

(3) 
1 f

,
2 2

(4) 
1 f

,
4 4
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,d oLrq  f  Qksdl nwjh ds vory ysUl ds Qksdl ij j[kh gSA vko/kZu rFkk ysUl ds /kqzo ls izfrfcEc dh nwjh fdruh

gS \

(1) Very high, 

(2) 1, 

(3) 
1 f

,
2 2

(4) 
1 f

,
4 4

Question ID : 86435121165

Option 1 ID : 86435170081

Option 2 ID : 86435170082

Option 3 ID : 86435170083

Option 4 ID : 86435170084

Ans. Official Answer NTA (3)

Sol. for cuncave lens

1 1 1

v u f
 

Here  u f , & f f   

so 
1 1 1

v f f
  

f
v

2
   so dstance = 

f

2

Magnification 
v 1

m
u 2

 

Semiconductors

13. In the following logic circuit the sequence of the inputs A, B are (0, 0), (0, 1) and (1, 1).

The output Y for this sequence will be :

A

B
P

Q
Y
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(1) 0, 1, 0, 1

(2) 0, 0, 1, 1

(3) 1, 1, 1, 0

(4) 1, 0, 1, 0

fuEufyf[kr rdZ ifjiFk esa fuos'kh A, B dk Øe (0, 0), (0, 1), (1, 0) rFkk (1, 1) gS- bl Øe ds fy, fuxZr Y gS %

A

B
P

Q
Y

(1) 0, 1, 0, 1

(2) 0, 0, 1, 1

(3) 1, 1, 1, 0

(4) 1, 0, 1, 0

Question ID : 86435121161

Option 1 ID : 86435170067

Option 2 ID : 86435170068

Option 3 ID : 86435170065

Option 4 ID : 86435170066

Ans. Official Answer NTA (3)

Sol. P AB, Q A B  

Y PQ

 Y AB A B 

A B Y
0 0 1
0 1 1
1 0 1

1 1 0

Kinematics

14. A helicopter is flying horizontally with a speed 'v' at an altitude 'h' has to drop a food packet for a man

on the ground. What is the distance of helicopter from the man when the food packet is dropped ?
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(1) 
2

2

2ghv 1

h



(2) 

2
22v h

h
g



(3) 
2

2

2gh
h

v


(4) 2 22ghv h

{kSfrt fn'kk esa 'v' pky ls 'h' ÅpkbZ ij mM+rk gqvk ,d gsyhdkiVj i`Foh ij fLFkr vkneh ds fy, ,d [kk| inkFkZ dk

iSdsV fxjkrk gSA tc gsyhdkIVj iSdsV fxjkrk gS ml le; vkneh ls gsyhdkIVj dh nwjh D;k gksxh \

(1) 
2

2

2ghv 1

h



(2) 

2
22v h

h
g



(3) 
2

2

2gh
h

v


(4) 2 22ghv h

Question ID : 86435121178

Option 1 ID : 86435170136

Option 2 ID : 86435170134

Option 3 ID : 86435170133

Option 4 ID : 86435170135

Ans. Official Answer NTA (2)

Sol.

H

h SS

x

VV

man
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Time taken by packet to reach ground 
2h

t
g



distance 2 2s x h 
x = v×t

2
22v h

s h
g

 

Current Electricity

15. Consider a galvanometer shunted with 5  resistance and 2% of current passes through it. What is the

resistance of the given galvanometer ?

(1) 245 

(2) 344 

(3) 300 

(4) 226 

,d 5  ls ifjoZr ('kfUVM) /kkjk ekih dks yhft, ftlesa 2 izfr'kr /kkjk izokfgr gksrh gSA fn;s x;s /kkjkekih dk izfrjks/k

fdruk gS \

(1) 245 

(2) 344 

(3) 300 

(4) 226 

Question ID : 86435121168

Option 1 ID : 86435170094

Option 2 ID : 86435170095

Option 3 ID : 86435170093

Option 4 ID : 86435170096

Ans. Official Answer NTA (1)

Sol.

G
i 0.02i

0.98i S= 5

V
G
 = V

S

0.02i G 0.98i 5  

G 245 
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Rotational Motion

16. Angular momentum of a single particle moving with constant speed along circular path :

(1) Remains same in magnitude and direction

(2) Remains same in magnitude on hanges in the direction

(3) Changes in magnitude but remains same in the direction

(4) is zero

vpj osx ls xfreku ,d d.k dk dks.kh; laosx %

(1) ifjek.k rFkk fn'kk vifjofrZr jgrh gSA

(2) ifjek.k cnyrk gS ijUrq fn'kk vpj jgrh gSA

(3) ifjek.k vpj rFkk fn'kk cnyrh jgrh gSA

(4) 'kwU; gksrk gSA

Question ID : 86435121177

Option 1 ID : 86435170132

Option 2 ID : 86435170130

Option 3 ID : 86435170131

Option 4 ID : 86435170129

Ans. Official Answer NTA (1)

Sol.

mV

R

V(speed) = constant
Angular momentum
L = mRv
magnitude = constant

direction = out of the plane remains same.

Gravitation

17. The masses and radii of the earth and moon are (M
1
, R

1
) and (M

2
, R

2
) respectively. Their centres are at

a distance 'r' apart. Find the minimum escape velocity for a particle of mass 'm' to be projected from the
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middle

(1) 1 22G(M M )1
V

2 r




(2) 1 22G(M M )
V

r




(3) 1 24G(M M )1
V

2 r




(4) 1 24G(M M )
V

r




i`Foh rFkk pUnzek ds nzO;eku rFkk f=T;k,¡ Øe'k% (M
1
, R

1
) vkSj (M

2
, R

2
) gSA muds dsUnz 'r' nwjh ij gSA nksuksa nzO;ekuksa

ds e/; ls 'm' nzO;eku dks iz{ksfir djus ds fy, U;wure iyk;u osx Kkr dhft, %

(1) 1 22G(M M )1
V

2 r




(2) 1 22G(M M )
V

r




(3) 1 24G(M M )1
V

2 r




(4) 1 24G(M M )
V

r




Question ID : 86435121176

Option 1 ID : 86435170126

Option 2 ID : 86435170125

Option 3 ID : 86435170128

Option 4 ID : 86435170127

Ans. Official Answer NTA (4)

Sol.

V

M1

r/2

m

R 1 R 2

M 2

r

From mechanical Energy conservation
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i i f fKE PE KE PE  

for escape velocity f fKE & PE  will be zero.

2 1 2GM m GM m1
mv 0

2 r / 2 r / 2
  

1 24G(M M )
v

r




Dual Nature of Radiation & Matter

18. A moving proton and electron have the same de-Broglie wavelength. If K and P denote the K.E. and

momentum respectively. The choose the correct option :

(1) K
p
 > K

e
 and P

p
 = P

e

(2) K
p
 < K

e
 and P

p
 = P

e

(3) K
p
 > K

e
 and P

p
 < P

e

(4) K
p
 = K

e
 and P

p
 = P

e

,d xfr'khy izksVku rFkk bysDVªkWu dh Mh&czkXyh rjaxnS/;Z leku gSA ;fn K rFkk P Øe'k% xfrt ÅtkZ rFkk laosx

iznf'kZr djrs gks] rks %

(1) K
p
 > K

e
 and P

p
 = P

e

(2) K
p
 < K

e
 and P

p
 = P

e

(3) K
p
 > K

e
 and P

p
 < P

e

(4) K
p
 = K

e
 and P

p
 = P

e

Question ID : 86435121163

Option 1 ID : 86435170074

Option 2 ID : 86435170075

Option 3 ID : 86435170076

Option 4 ID : 86435170073

Ans. Official Answer NTA (2)

Sol. p e

p p e e

h h
&

2m k 2m k
  

as p e

h
&

p
     so P

p
 = P

e

& m
p
k

p
 = m

e
k

e
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p e
p e

e p

k m
1 k k

k m
   

Alternating Current (AC)

19. In an ac circuit, an inductor, a capacitor and a resistor are connected in series with X
L
 = R = X

C
. Impednce

of this circuit is :

(1) R

(2) R 2

(3) Zero

(4) 2R2

,d izR;korh /kkjk ifjiFk esa] ,d izsjd] ,d /kkfj= rFkk ,d izfrjks/kd Js.kh Øe esa tqM+s gSA ;fn X
L
 = R = X

C
 rks bl

ifjiFk ds izfrck/kk gS %

(1) R

(2) R 2

(3) Zero

(4) 2R2

Question ID : 86435121167

Option 1 ID : 86435170091

Option 2 ID : 86435170090

Option 3 ID : 86435170089

Option 4 ID : 86435170092
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Ans. Official Answer NTA (1)

Sol. z = 2 2
L CR (X X ) 

Here  X
L
 = R = X

C

So Z = R

Geometrical Optics

20. Two plane mirror M
1
 and M

2
 are at right angle to each other shown. A point source 'P' is placed at 'a' and

'2a' meter away from M
1
 and M

2
 respectively. The shortest distance between the images thus formed is

: (Take 5  = 23)

P

2a

a

M2

M1

(1) 2 10 a

(2) 4.6a

(3) 2.3a

(4) 3a

nks lery niZ.k M
1
 rFkk M

2
 fp=kuqlkj ,d nwljs ds yEcor gSaA ,d fcUnq L=ksr 'p' niZ.k M

1
 rFkk M

2
 ls Øe'k:  'a'

vkSj '2a' ehVj nwj j[ks gSA bl izdkj cus izfrfcEcksa ds chp U;wure nwjh gS % ( 5  = 23)

P

2a

a

M2

M1
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(1) 2 10 a

(2) 4.6a

(3) 2.3a

(4) 3a

Question ID : 86435121164

Option 1 ID : 86435170079

Option 2 ID : 86435170078

Option 3 ID : 86435170080

Option 4 ID : 86435170077

Ans. Official Answer NTA (2)

Sol.

a a

2a

2a2a

I 1

I 3 I 2a

Shortest distance between I
2
 & I

3
 = 2a

distance between I
1
 & I

2
 = 2 22 a (2a) 2 5a   = 4.47a
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SECTION - B

Electrostatics

1. When a rubber ball is taken to a depth of ______ m in deep sea, its volume decreases by 0.5%.

(The bulk modulus of rubber = 9.8 ×108 Nm–2)

Density of sea water = 103 kgm–3 g = 9.8 m/s2)

xgjkbZ ______ m  rd xgjs leqnz ds vUnj ,d jcj dh xasn ys tkus ij mlds vk;ru esa 0.5% dh deh gks tkrh

gSA

(jcj dk vk;ru izR;kLFkrk xq.kk¡d = 9.8 ×108 Nm–2)

leqnz ds ikuh dk ?kuRo = 103 kgm–3 g = 9.8 m/s2)

Question ID : 86435121184

Ans. Official Answer NTA (500)

Sol.   

h

3V
0.5% 5 10

V


    

8 29.8 10 N / m  

  = 103kgm/m3

g = 9.8 m/s2

P gd 

Bulk modulus

P

V

V




 


3
8

3

10 9.8 h
9.8 10

5 10

 
  

 

h =500m
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Elasticity

2. If the sum of the heights of transmitting and receiving antennas in the line of sight of communicatin is

fixed at 160 m, then the maximum range of LOS communication is _______ km.

(Take radius of  Earth = 6400 km)

lapkj ds n`f"V js[kk esa izs"kh rFkk xzkgh ,fUVuk dh Å¡pkbZ;ksa dk ;ksx 160 m ij fLFkj gSA rc LOS lapkj dk vf/kdre

ijkl  _______ km gSA

(i`Foh dh f=T;k = 6400 km yhft;s)

Question ID : 86435121189

Ans. Official Answer NTA (64)

Sol. Given h
R
 + h

T
 = 160m, if   h

R
 = x

then h
T
 = 160 – x

d = T R2Rh 2Rh

R Td 2R h h   
for maximum value of d

d(d) 1 ( 1)
0 2R

dx 2 x 2 160 x

 
   

 

2x = 160
x =  80 m
h

R
 = 80m,  h

T
 = 80m

5d 2 2 64 10 80   

3d 2 4 8 10 64000m    

d 64km

Communication Systems

3. A square shaped wire with resistance of each side 3  is bent to form a complete circle. The resistance

between two diametrically opposite points of the circle in unit of   will be _______.

oxkZdkj vkdkj esa eqM+k ,d rkj ftlds izR;sd Hkqtk dk izfrjks/k  3  gS] ,d iw.kZ o`Ùk ds :i esa eksM+k tkrk gSA o`Ùk ds
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O;kl ds nksuksa foijhr fcUnqvksa dh chp rqY; izfrjks/k _______  gksxkA

Question ID : 86435121187

Ans. Official Answer NTA (3)

Sol.

3

3

3

3

6

6

a b

R
ab

 = 
6 6

3
6 6


 



Current Electricity

4. A wire having a linear mass density 9.0 × 10–4 kg /m is stretched between two rigid supports with a

tension of 900 N. The wire resonates at a frequency of  500 Hz. The next higher frequency at which the

same wire resonates is 550 Hz. The length of the wire is _______ m.

js[kh; ?kuRo 9.0 ×10–4 kg/m okyk ,d rkj nks n`<+ vk/kkjksa ds chp 900 N ruko ls [khapk tkrk gS- rkj 500 Hz vko`fÙk

ij vuqukfnr gksrk gSA vxyh mPp vko`fÙk ftl ij ogh rkj vuqukfnr djrk gS] 550 Hz gSA rkj dh yEckbZ _______

ehVj gSA

Question ID : 86435121185

Ans. Official Answer NTA (10)

Sol. 49 10 kg / m  

4

T 900
v 1000m / s

9 10 
  



T = 900N
let the length of wire be l
if wire is vibrating in nth harmonic then
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500 = 
nv

2l
.....(1)

(n 1)v
550

2




l
 .......(2)

10 n
n 10

11 n 1
  



from eq(1) 500 = 
10 1000

2



l

10ml

Waves on String

5. A block moving horizontally on a smooth surface with a speed of  40 ms–1 splits into two equal parts. If

one of  the parts moves at 60 ms–1 in the same direction, then the fractional change in the kinetic energy

will be x : 4 where x = ______.

fpdus lrg ij ,d Cykd 40 ms–1 pky ls {kSfrt :i ls xfr'khy nks cjkcj Hkkxksa esa c¡V tkrk gSA ;fn ,d Hkkx 60

ms–1 ls xfr djrk gks] rks xfrt ÅtkZ esa fHkUukRed ifjorZu x : 4 gksxk] tgk¡  = ______gSA

Question ID : 86435121183

Ans. Official Answer NTA (1)

Sol. m 40m/s
m
2

v 1
m
2

60m/s

by momentum conservation

1

m m
m(40) v 60

2 2
  

80 = v
1
 + 60

v
1
 = 20m/s

fractional change in kinetic energy = 
f i

i

KE KE

KE


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     

 

2 2 2

2

1 m 1 m 1
20 60 m 40

2 2 2 2 2
1

m 40
2

 


x 200 1800 1600

4 1600

 


x 1

4 4


x = 1

Newton's Laws of Motion (NLM)

6. A car is moving on a plane inclined at 30° to the horizontal with an acceleration of 10 ms–2 parallel to

the plane upward. A bob is suspended by a string from the roof of the car. The angle in degrees which

the string makes with the vertical is ______.

(Take g = 10 ms–2)

,d dkj 10 ms–2 Roj.k ls {kSfrt ls 30º ru lery ij lery ds lekUrj Åij dh vksj djrh gSA ,d yksyd Nr

ls ,d Mksjh }kjk fuyfEcr fd;k tkrk gSA Mksjh v/okZ/kj ls dks.k ______ (fMxzh) cukrh gSA

(fn;k x;k gS % g = 10 ms–2)

Question ID : 86435121182

Ans. Official Answer NTA (30)

Sol.

30°


30°

a

wrt car FBD of bob
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30°





T

mg sin
30°

Tsin





mg cos30°






Tcos

ma

in equilibrium T sin( 30 ) ma mg sin 30      .....(1)

T cos( 30 ) mg cos30     .....(2)

a g sin 30
tan( 30 )

g cos30


 
  



3 / 2
tan( 30 ) 3

3 / 2
    

30 60    

30  

Electromagnetic Waves

7. The electric field in an electromagnetic wave is given by E = (50 NC–1) sin(t – x/c)

The energy contained in a cylinder of volume V is 5.5 × 10–12 J. The value of V is _______ cm3.
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(given 
0
 = 8.8 × 10–12 C2N–1 m–2)

,d fo|qr pqEcdh; rjax esa fo|qr {ks= E = (50 NC–1) sin(t – x/c)

vk;ru V ds ,d csyu esa lfEefyr ÅtkZ 5.5 × 10–12 J dk eku V dk eku _______ cm3 gSA

(fn;k gS 
0
 = 8.8 × 10–12 C2N–1 m–2)

Question ID : 86435121188

Ans. Official Answer NTA (500)

Sol.
x

E 50sin t
C

  
   

  


12Energy 5.5 10 J 

Energy  Density = 
2

0 0

1
E

2


12
–12 25.5 10 1

8.8 10 (50)
v 2


   

4 3v 5 10 m 

3v 500cm

Current Electricity

8. The voltage drop across 15 W resistance in the given figure will be ________ V.

fn, x, fp= esa 15 W izfrjks/k esa foHko iru gksxk ________ V.

15 4 

4  10 
2 

12 8 

8  12 

12 V 1 

Question ID : 86435121180

Ans. Official Answer NTA (6)
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Sol.

15 4 

4  10 
2 

12 8 

8  12 

12 V 1 

a b

c d

i

Resistance of ab branch R
ab

 = 10

Resistance of cd branch R
cd

 = 10

Req of circut = 6

12
i 2Amp

6
 

Current in ab branch 1 Amp

Current in 
10 10

15 1 0.4Amp
15 10 25

    


Voltage drop across 15 0.4 15 6Volt   

Capacitance

9. A capacitor of 5F is connected in a circuit as shown in figure. The charge on the upper plate of the

capacitor is __________C.

fp=kuqlkj ,d 50 F dk /kkfj= ifjiFk esa tksM+k gSA /kkfj= ds Åijh IysV ij vkos'k ______ C gksrk gSA

6 V
2 k

2 k

2 k C = 50 F
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Question ID : 86435121186

Ans. Official Answer NTA (100)

Sol. In steady state potential drop across each resistor = 2Volt

Potential drop across capacitor = 2Volt

charge q = cv

6q 50 10 2  

q 100 c

Simple Harmonic Motion (SHM)

10. A particle of mass 1 kg is hanging from a spring of force constant 100 Nm–1. The mass is pulled slightly

downward and released so that it executes free simple harmonic motion with time period T The time

when the kinetic energy and potential energy of the system will become equal, is 
T

x
.The value of x is

________.

100 Nm–1 cy fu;rkad okyh fLizax ls 1 kg nzO;eku dk ,d d.k yVdk;k tkrk gS nzO;eku dks uhps dh rjQ FkksM+k

lk [khap dj NksM+ fn;k tkrk gS ftlls og ljy vkorZ xfr djrk gSA le; dk eku ftl ij fudk; dh xfrt ÅtkZ

rFkk fLFkfrt ÅtkZ leku gks tk;sxh 
T

x
 gSA x dk eku ________ gSA

Question ID : 86435121181

Ans. Official Answer NTA (8)

Sol.
2 21

KE kA cos t
2



2 21
PE kA sin t

2
 

KE PE
2tan t 1 

tan t 1 

t
4


 

2
t

T 4

 

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T
t

8


x 8


