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SECTION – A

Gravitation

1. Four particles each of mass M, move along a circle of radius R under the action of their mutual

gravitational attraction as shown in figure. The speed of each particle is :

izR;sd M nzO;eku ds pkj d.k] ,d R f=T;k ds o`Rr ij ikjLifjd xq#Roh; vkd"kZ.k ds vUrxZr xfr djrs gSa tSlk fd

fp= esa n'kkZ;k x;k gSA izR;sd d.k dh pky gS %

M M

MM

R

R

RR

90º

(1) 
1 GM

2 R(2 2 1)
(2) 
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(2 2 1)

2 R


(3) 
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(2 2 1)
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 (4) 
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R

Question ID : 86435121535
Option 1 ID : 86435171203
Option 2 ID : 86435171201
Option 3 ID : 86435171202
Option 4 ID : 86435171204

Ans. Official Answer NTA (2)

Sol.

M M

MM

R

R

RR

90º
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Nuclear Physics

2. The half life period of a radioactive element x is same as the mean life time of another radioactive element y.

Initially they have the same number of atoms. Then :

(1) y – will decay faster than x.

(2) x and y have same decay rate initally an later on different decay rate.

(3) x – will decay faster than y.

(4) x and y decay at the same rate always.

jsfM;ks lfØ; rRo x dh v/kZ&vk;q nwljs jsfM;kslfØ; rRo y ds vkSlr vk;q ds cjkcj gSA izkjEHk esa muesa ijek.kqvksa dh la[;k

leku gks] rksA

(1) y, x dh rqyuk esa rsth ls fo?kfVr gksxk

(2) izkjEHk esa x rFkk y dh fo?kVu nj leku gksrh gS vkSj ckn esa fo?kVu nj fHkUu&fHkUu gks tkrh gSA

(3) x, y dh rqyuk esa rsth ls fo?kfVr gksxh

(4) x rFkk y lnSo leku nj ls fo?kfVr gksrs gSaA

Question ID : 86435121521
Option 1 ID : 86435171146
Option 2 ID : 86435171147
Option 3 ID : 86435171145
Option 4 ID : 86435171148

Ans. Official Answer NTA (1)

Sol. Half  life of x = hean life of y

x y

0.6932 1


 

x y0.6932  
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y xso   

So  Rate of decay of y > rate of decay of x

dv
As N

dt

 
    

Measurements & Errors

3. Two resistors R
1
 = (4 ± 0.8)  and R

2
 (4 ± 0.4)  are connected in parallel. The equivalent resistance of their

parallel combination will be :

nks izfrjks/kd R
1
 = (4 ± 0.8)  rFkk R

2
 (4 ± 0.4)  lekUrj Øe esa tqMs+ gSaA lekUrj Øe la;ksu dk rqY; izfrjks/k gS%

(1) (4 ± 0.4)  (2) (2 ± 0.3)  (3) (2 ± 0.4)  (4) (4 ± 0.3) 

Question ID : 86435121539
Option 1 ID : 86435171217
Option 2 ID : 86435171218
Option 3 ID : 86435171219
Option 4 ID : 86435171220

Ans. Official Answer NTA (2)

Sol.
1 2

1 1 1

R R R
 

put     R
1
 = 4

R
1
 = 4

then  R 2 

also  
1 2

2 2 2
1 2

R RR

R R R

 
 

1 2 1 2[Put R 4, R 4, R 0.8, R 0.4]       & R = 2

Then R 0.3  

So R 2 0.3  

COM, Momentum & Collision

4. A block of mass m slides on the wooden wedge, which in turn slides backward on the horizontal surface. The

acceleration of the block with respect to the wedge is :

Given m = 8 kg, M = 16 kg

Assume all the surface shown in the figure to be frictionless.

nzO;eku m dk ,d Cykd ydM+h ds urry ij f[kldrk gS] tks vkxs {ksfrt lrg ij mRØe fn'kk esa f[kldus yxrk gSA

urry ds lkis{k Cykd Roj.k gksrk gS %
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fn;k gS m = 8 kg, M = 16 kg

fp= esa fn[kk;s x;s lHkh ryksa dks ?k"kZ.k jfgr ekfu;sA

M

m

30º

(1) 
4

g
3

(2) 
3

g
5

(3) 
6

g
5

(4) 
2

g
3

Question ID : 86435121532
Option 1 ID : 86435171189
Option 2 ID : 86435171191
Option 3 ID : 86435171192
Option 4 ID : 86435171190

Ans. Official Answer NTA (4)

Sol.



a 1 M

m

a 2

a
1
 = acc. of wedge

a
2
 = acc. of block w.r.t wedge

a 1 M
a 1 m

a 2



(F
net

) x-derection  = 0

So  1 2 1Ma m a cos a 0   

2 1a 2 3a 

on block

 2 1mgsin 30 m a a s30    

1 2

10 20 2g
a a

3 33 3
   
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Magnetism & Matter

5. Following plots show Magnetization (M) vs Magnetising field (H) and Magnetic susceptibility (X) vs Tempera-

ture (T) graph :

fuEufyf[kr vkjs[k pqEcdu (M) rFkk pqEcdh; {ks= (H) vkSj /kkj.k'khyrk (X) rFkk rki (T) ds chp xzkQ dks iznf'kZr djrs

gSaA

(a) 

M

H (b) 

M

H()()

(c) 

x

T (d) 

x

T

Which of the following combination will be represented by a diamagnetic material ?

fuEufyf[kr esa dkSu&lk la;kstu ,d izfrpqEcdh; inkFkZ }kjk iznf'kZr fd;k tkrk gS \

(1) (a), (d) (2) (a), (c) (3) (b), (c) (4) (b), (d)

Question ID : 86435121529
Option 1 ID : 86435171178
Option 2 ID : 86435171177
Option 3 ID : 86435171179
Option 4 ID : 86435171180

Ans. Official Answer NTA (2)

Sol. for deamaynetic for paramaynetic

M

H

 

M

H
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(D) forrmynetic C (C) for deamaynetic

Electrostatics

6. A cube is placed inside an electric field, 2ˆE 150y j


. The side of the cube is 0.5 m and is placed in the field as

shown in the given figure. The charge inside the cube is :

,d ?ku 2ˆE 150y j


 ds fo|qr {ks= esa j[kk gSA ?ku dh Hkqtk 0.5 m gS rFkk ;g {ks= esa fp=kuqlkj j[kk gSA ?ku ds vUnj

vkos'k gS %

y

x

(1) 8.3 × 10–12 C (2) 8.3 × 10–11 C (3) 3.8 × 10–11 C (4) 3.8 × 10–12 C

Question ID : 86435121527
Option 1 ID : 86435171171
Option 2 ID : 86435171169
Option 3 ID : 86435171170
Option 4 ID : 86435171172

Ans. Official Answer NTA (2)

Sol.

A
B C

D

E F
GH

ABCD 0 

 EFGH

75
0.5 0.5

2
   

75

8


For face  
2 ˆEFGH E 150 0.5 j 



150 75
ĵ

4 2

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Total

75 Qen

8 60
  

75
Qen 60

8
 

1275
8.85 10

8
  

1282.9 10 

118.3 10 C 

Work, Power & Energy (WPE)

7. A body of mass 'm' dropped from a height 'h' reaches the ground with a speed of 0.8 gh  . The value of

workdone by the air–friction is :

(1) –0.68 mgh (2) 1.64 mgh (3) mgh (4) 0.64 mgh

'm' nzO;eku dh ,d oLrq 'h' Å¡pkbZ ls fxjkus ij 0.8 gh  pky ls ìFoh ij igq¡prh gSA ok;q&?k"kZ.k ds }kjk fd;s x;s dk;Z

dk eku gS %

Question ID : 86435121534
Option 1 ID : 86435171198
Option 2 ID : 86435171200
Option 3 ID : 86435171197
Option 4 ID : 86435171199

Ans. Official Answer NTA (1)

Sol. v 0.8 gh
h

using work energy theorem

air f iwg w kE kE  

2
air

1
mgh w m[0.8 gh ] 0

2
   

airw 0.68mgh  

Kinematics

8. The ranges and heights for two projectiles projected with the same initial velocity at angles 42º and 48º with the

horizontal are R
1
, R

2
 and H

1
, H

2
 respectively. Choose the correct option :

(1) R
1
 = R

2
 and H

1
 < H

2
(2) R

1
 < R

2
 and H

1
 < H

2

(3) R
1
 > R

2
 and H

1
 = H

2
(4) R

1
 = R

2
 and H

1
 = H

2
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{kSfrt ls 42º rFkk 48º ij leku izkjfEHkd osx ls izs{ksfir nks iz{ksI;ksa dk ijkl rFkk Å¡pkbZ Øe'k% R
1
, R

2
 rFkk H

1
, H

2

gSaA lR; fodYi pqfu;s %

(1) R
1
 = R

2
 rFkk  H

1
 < H

2
(2) R

1
 < R

2
 rFkk H

1
 < H

2

(3) R
1
 > R

2
 rFkk H

1
 = H

2
(4) R

1
 = R

2
 rFkk H

1
 = H

2

Question ID : 86435121531
Option 1 ID : 86435171185
Option 2 ID : 86435171187
Option 3 ID : 86435171186
Option 4 ID : 86435171188

Ans. Official Answer NTA (1)

Sol. 1Q 42   & 2Q 48 

as   1 2Q Q 42 48     = 90°

so range for both will be same.

& 

2 2

max

u sin
H

2g




so higher value of   higher will be height

so
Q

2
 > Q

1

so H
2
 > H

1

Electromagnetic Induction (EMI)

9. For the given circuit the current i though the battery when the key in closed and the steady state has been

reached is __________.

fn, x;s ifjiFk esa] LFkk;h voLFkk izkIr gkssus ij cSVjh ls izokfgr /kkjk i gksrh gS %

2 

3 

3 3 

30 V

0.5 mH 0.2 H
i
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(1) 25 A (2) 10 A (3) 6 A (4) 0 A

Question ID : 86435121524
Option 1 ID : 86435171160
Option 2 ID : 86435171159
Option 3 ID : 86435171158
Option 4 ID : 86435171157

Ans. Official Answer NTA (2)

Sol. In steady state inductor behaves like a wire having zero pesetance.

so In steady state ckt will be

3 3 3

2

30V

Re q. 3 

30
I 10A

3
 

Dual Nature of Radiation & Matter

10. The temperature of an ideal gas in 3–dimensions is 300 K. The corresponding de–Broglie wavelength of the

electron approximately at 300 K, is :

[m
e
 = mass of electron = 9 × 10–31 kg

h = Planck constant = 6.6 × 10–34 J s

k
B
 = Boltzmann constant = 1.38 × 10–23 JK–1]

3– foek esa bysDVªku dh ,d vkn'kZ xSl dk rki 300 K gSA 300 K ij bysdVªku dh Mh&czkxyh rjaxnS/;Z dk eku gS %

[m
e
 = bysDVªku dk nzO;eku = 9 × 10–31 kg

h = Iykad fu;rkad = 6.6 × 10–34 J s

k
B
 = cksYVteSu fu;rkad = 1.38 × 10–23 JK–1]

(1) 3.25 nm (2) 2.26 nm (3) 6.26 nm (4) 8.46 m

Question ID : 86435121520
Option 1 ID : 86435171142
Option 2 ID : 86435171141
Option 3 ID : 86435171143
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Option 4 ID : 86435171144

Ans. Official Answer NTA (3)

Sol.
h h

P 3mkT
  

as  
3

kE kT
2



putting values 6.2nm 

Simple Harmonic Motion (SHM)

11. A mass of 5 kg is connected to a spring. The potential energy curve of the simple harmonic motion executed by

the system is shown in the figure. a simple pendulum of length 4 m has the same period of oscillation as the

spring system. What is the value of acceleration due to gravity on the planet where these experiments are

performed ?

,d 5 kg dk nzO;eku ,d fLizax ls tqMk gSA fp= esa ljy vkorZ xfr djrs fudk; dh fLFkfrt ÅtkZ oØ fn[kk;k x;k

gSA  ehVj yEckbZ ds ljy yksyd rFkk fLizax fudk; ds vkorZ dky leku gSaA ftl xzg ij ;g iz;ksx fd;k tkrk gS]

ogk¡ xq#Roh; Roj.k dk eku D;k gS \

10

5

0
2 4

x (m)

U
(J

)

(1) 5 m/s2 (2) 9.8 m/s2 (3) 10 m/s2 (4) 4m/s2

Question ID : 86435121536
Option 1 ID : 86435171207
Option 2 ID : 86435171205
Option 3 ID : 86435171206
Option 4 ID : 86435171208

Ans. Official Answer NTA (4)
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Sol.

U

10

0 2 4
x

formgraph   mean posetion is at x = 2 & Amplitude (A)  = 2

2 2
max

1
U mw A

2


2 21
10 5 w 2

2
    

w 1 

3
T 2

w


  

L
T 2

g
 

4
2 2

g
   

2L g 4m / sec

Current Electricity

12. Due to cold weather a 1m water pipe of cross–sectional area 1cm2 is filled with ice at –10ºC. Resistive heating

is used to melt the ice. Current of 0.5 A is passed through 4k resistance. Assuming that all the heat produced

is used for melting, what is the minimum time required ?

(Given latent heat of fusion for water/ice = 3.33 × 105 J kg–1

specific heat of ice = 2 × 103 J kg–1 and

density of ice = 103 kg/m3)

BUMs ekSle ds dkj.k 1cm2 vuqizLFk dkV ds {ks=Qy okyh 1m ikuh dh uyh–10ºC ij cQZ ls Hkjh gSA izfrjks/kkRed Å"ek

cQZ dks fi?kykus esa iz;qDr gksrh gS] 4k izfrjks/k esa 0.5 A dh /kkjk izokfgr dh tkrh gS ;g ekurs gq, fd iw.kZ mRiUu Å"ek

cQZ dks fi?kykus esa iz;qDr gkrh gS cQZ fi?kykus esa yxk U;wure le; gS %

(fn;k gS ikuh ds lay;u dh xqIr m"ek = 3.33 × 105 J kg–1
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cQZ dh fof'k"B m"ek = 2 × 103 J kg–1 rFkk cQZ dk ?kuRo = 103 kg/m3)

(1) 0.353 s (2) 3.53 s (3) 70.6 s (4) 35.3 s

Question ID : 86435121528
Option 1 ID : 86435171173
Option 2 ID : 86435171176
Option 3 ID : 86435171175
Option 4 ID : 86435171174

Ans. Official Answer NTA (4)

Sol. mass of ice = 4 31 10 10 0.1kg  

so    heat requred to melt ice = 3 50.1 2 10 10 0.1 3.33 10      
43.53 10 J 

so  2 4I Rt 3.53 10 

 
2 3 40.5 4 10 t 3.53 10     

t = 35.3 sec

Newton's Laws of Motion (NLM)

13. An object of mass 'm' is being moved with a constant velocity under the action of an applied force of 2N along

a frictionless surface with following surface profile.

?k"kZ.k jfgr lrg ij 2 N dk cy yxus ij nzO;eku 'm' dh ,d oLrq vpj osx ls fuEufyf[kr lrg ifjPNsfndk ds vuqlkj

xfr djrh gSA

D

 
m

The correct applied force vs distance graph will be :

(1)  

F

D
– 2N

x

2N

(2) 

F

D x

2 N
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(3) 

F

D
x

– 2N

(4) 

F

D

– 2N

x

2N

Question ID : 86435121533
Option 1 ID : 86435171194
Option 2 ID : 86435171195
Option 3 ID : 86435171196
Option 4 ID : 86435171193

Ans. Official Answer NTA (4)

Sol.

Capacitance

14. A capacitor is connected to a 20 V battery through a resistance of 10 . It is found that the potential difference

across the capacitor rises to 2V in 1s. Thee capacitance of the capacitor is _____F.

Given ln 
10

9

 
 
 

 = 0.105

,d /kkfj= 10 ds izfrjks/k ls gksdj 20V cSVjh ls tksM+k tkrk gSA ;g ik;k x;k gS fd 1s esa /kkfj= dk foHkokUrj 2V

oksYV c<+ tkrk gSA /kkfj= dh /kkfjrk _____F gSA

Given ln 
10

9

 
 
 

 = 0.105

(1) 9.52 (2) 1.105 (3) 0.95 (4) 1.85

Question ID : 86435121537
Option 1 ID : 86435171211
Option 2 ID : 86435171212
Option 3 ID : 86435171210
Option 4 ID : 86435171209

Ans. Official Answer NTA (3)
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Sol.

10C

E = 20V

here 

t

CR
maxQ Q 1 e

 
  

 
 & Q

max
 = CE

So  C

Q
V

C


t

RC
CV E 1 e

 
  

 

from given data

10 6

C 102 20 1 e





 
  

 

C 0.95 F  

Geometrical Optics

15. A glass tumbler having inner depth of 17.5 cm is kept on a table. A student starts pouring water

( = 4/3) into it while looking at the surface of water from the above. When he feels that the tumbler is half

filled, he stops pouring water. Up to what height, the tumbler is actually filled ?

vkUrfjDr xgjkbZ 17.5 cm dk ,d dk¡p dk yksVk ,d est ij j[kk gSA ,d Nk= blesa ikuh ( = 4/3) Hkjuk 'kq# djrk

gS vkSj Åij ls ns[krk jgrk gS] tc mls yxrk gS fd yksVk vk/kk Hkj x;k gS rks og ikuh Hkjuk cUn dj nsrk gSA okLrfod

#i ls VEcyj fdl Å¡pkbZ rd Hkjk gS \

(1) 10 cm (2) 7.5 cm (3) 11.7 cm (4) 8.75 cm

Question ID : 86435121526
Option 1 ID : 86435171168
Option 2 ID : 86435171166
Option 3 ID : 86435171167
Option 4 ID : 86435171165

Ans. Official Answer NTA (1)
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Sol. x

(17.5–x)

17.5cm

Let x   height of water
so

 

x
17.5 x

4

3

 
 
 
 

3
x x 17.5

4
  

4 17.5
x

7




x= 10cm

Electromagnetic Induction (EMI)

16. A square loop of side 20 cm and resistance 1 is moved towards right with a constant speed 
0
.

The right arm of the loop is in a uniform magnetic field of 5T. The field is perpendicular to the plane of the loop

and is going into it. The loop is connected to a network of resistors each of value 4. What should be the value

of 
0
 so that a steady current of 2mA flows in the loop ?

,d 20 cm Hkqtk rFkk 1 izfrjks/k dk oxkZdkj ywi vpj pky 
0 
ls nkbZ fn'kk dh vksj xfr djrk gSA ywi dk nk;k¡ cktw 5T

ds ,dleku pqEcdh; {ks= esa gSA pqEcdh; {ks= dh fn'kk ry ds yEcor~ uhps dh vksj gA ywi dks izfrjks/kksa ds usVodZ] ftlesa

izR;sd izfrjks/k 4dk gS] ls tksM+ nsrs gSaA 
0
 dk eku fdruk gksuk pfg, fd ywi esa 2mA fLFkj /kkjk izokfgr gks \

4 

× × × × × × × × ×× × × × × × × × ×
× × × × × × × × ×
× × × × × × × × ×
× × × × × × × × ×
× × × × × × × × ×
× × × × × × × × ×
× × × × × × × × ×
× × × × × × × × ×
× × × × × × × × ×
× × × × × × × × ×
× × × × × × × × ×
× × × × × × × × ×
× × × × × × × × ×

0

4 

4  4 

P

Q

(1) 1 m/s (2) 1cm/s (3) 10–2 cm/s (4) 102 m/s
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Question ID : 86435121523
Option 1 ID : 86435171154
Option 2 ID : 86435171153
Option 3 ID : 86435171156
Option 4 ID : 86435171155

Ans. Official Answer NTA (2)

Sol. E
induced

  = BlV

Re q 4 1 5    

&  
3BlV 5 0.2 V

I 2 10
Req 5

  
   

V 1cm / sec 

Measurements & Errors

17. A student determined Young's Modulus of elasticity using the formula 
3

3

MgL
Y

4bd



. The value of g is taken to be

9.8 m/s2, without any significant error, his observation are as following.

Physical Quantity Least count of the Equipment Observed Value

used for measurement

Mass (M) 1 g 2 kg

Length of bar (L) 1 mm 1 m

Breadth of bar (b) 0.1 mm 4 cm

Thickness of bar (d) 0.01 mm 0.4 cm

Depression () 0.01 mm 5 mm

Then the fractional error in the measurement of Y is :

,d Nk= lw= 
3

3

MgL
Y

4bd



 dk iz;ksx djds ;ax izR;kLFkrk xq.kkad Kkr djrk gSA fcuk lkFkZd =qfV ds g dk eku 9.8 m/

s2 fy;k tkrk gS rFkk mlds izs{k.k fuEufyf[kr gSA

HkkSfrd jkf'k;ka eki ds fy, iz;qDr izsf{kr eku

midj.k dk vYirekad
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nzO;eku (M) 1 g 2 kg

NM+ dh yEckbZ (L) 1 mm 1 m

NM+ dh PkkSM+kbZ (b) 0.1 mm 4 cm

NM+ dh eksVkbZ (d) 0.01 mm 0.4 cm

vou;u () 0.01 mm 5 mm

Y ds eki esa fHkUuRed =qfV gS %

(1) 0.155 (2) 0.0083 (3) 0.0155 (4) 0.083

Question ID : 86435121538
Option 1 ID : 86435171216
Option 2 ID : 86435171213
Option 3 ID : 86435171215
Option 4 ID : 86435171214

Ans. Official Answer NTA (3)

Sol. as 
3

3

mg
y

4bd






so 
y M 3 L b 3 d

y M L b d

     
    



y 0.0155 

Electromagnetic Waves

18. Electric field of a plane electromagnetic wave propagating through a non–magnetic medium is given by E =

20cos(2 × 1010 t – 200x) V/m. The dielectric constant of the medium is equal to : (Take 
r
 = 1)

vpqEcdh; ek/;e esa lapfjr lery fo|qr pqEcdh; rjax esa fo|qr {ks= E = 20cos(2 × 1010 t – 200x) V/m ls fn;k x;k

gSA ek/;e dk iSjkoS/kqrkad dk eku gS %

(fyft, 
r
 = 1)

(1) 9 (2) 3 (3) 2 (4) 
1

3

Question ID : 86435121525
Option 1 ID : 86435171162
Option 2 ID : 86435171161
Option 3 ID : 86435171164
Option 4 ID : 86435171163

Ans. Official Answer NTA (1)

Sol. Given   10E 20 s 2 10 t 200x V / M   
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10
8

wave

2 10
V 10 m / sec

R 200

 
  

also  
8

wave

r r

C
V 10 

 

r r 9  

r 9 

Magnetic Field & Force

19. There are two infinitely long straight current carrying conductors and they are held at right angles to each other

so that their common ends meet at the origin as shown in the figure given below. The ratio of current in both

conductors is 1 : 1. The magnetic field at point P is __________.

nks vUur yEckbZ ds lh/ks /kkjkokgh pkyd gS vkSj] uhps fn, x;s fp=kuqlkj os ,d nwljs ij yEcor~ bl izdkj j[ks tkrs

gSa fd muds mHk;fu"B fljs ewy fcUnq ij gksaA nksuksa pkydksa esa /kkjk dk vuqikr 1 : 1 fcUnq P ij pqEcdh; {ks= gS

%
2

1

P(x, y)

O I x

I

y

(1) 
2 20I x y (x y)

4 xy

    
 

(2) 
2 20I x y (x y)

4

    
 

(3) 
2 20Ixy

x y (x y)
4

    
 

(4) 
2 20I x y (x y)

4 xy

    
 

Question ID : 86435121530
Option 1 ID : 86435171181
Option 2 ID : 86435171183
Option 3 ID : 86435171182
Option 4 ID : 86435171184

Ans. Official Answer NTA (1)

Sol.

1

2
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 0
1 2

I
B sin sin

4 d


   



 0
1 2

I
B sin 90 sin

4 y


  



0
1 2 2

I x
B 1

4 y x y

 
  
   

also

0
2 2 2

I x
B 1

4 x x y

 
  
   

As direction of both are same so
B

net
 = B

1
 + B

2

0

2 2 2 2

I 1 x 1 y
1 1

4 y xx y x y

    
       

          

 
2 2

0

2 2

I x y x y

4 xy xy x y

 
    

    

2 20I x y (x y)
4 xy

     
 

Semiconductors

20. In the given figure, each diode has a forward bias resistance of 30 and infinite resistance in reverse bias. The

current I
1
 will be :

fn, x;s fp= esa izR;sd Mk;ksM dk vxz vfHkufr izfrjks/k 30 rFkk mRØe vfHkufr izfrjks/k vuUr gSA /kkjk I
1
 gksxh %
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200 V
20 

130 

130 

130 

I1

(1) 2.35 A (2) 3.75 A (3) 2.73 A (4) 2 A

Question ID : 86435121522
Option 1 ID : 86435171150
Option 2 ID : 86435171152
Option 3 ID : 86435171151
Option 4 ID : 86435171149

Ans. Official Answer NTA (4 )

Sol.

200 V 20 

130 

130 

130 
(I)

(II)

(III)

Diode in 3rd Raw   Reversed biased
                               Infinte  Resestance
Diode in 1st & 2nd Row   forward blased.

  each will offer 30
so
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30 130

13030

20200VI

Req 100 

200
I 2A

100
 

SECTION - B

Gravitation

1. Two satellites revolve around a planet in coplanar circular orbits in anticlockwise direction. Their

period of revolutions are 1 hour and 8 hours respectively. The radius of the orbit of nearer satellite is

2 × 10
3
 km.The angular speed of the farther satellite as observed from the nearer satellite at the instant when

both the satellites are closet is 
x


 rad h–1 where x is __________.

nks mixzg ,d xzg ds ifjr % leryh; o`Ryh; d{k esa okekorZ fn'kk esa ?kwers gSaA muds ifjØe.k dky Øe'k% 1 ?kaVk rFkk

8 ?kaVk gSaA fudV mixzg ds d{k dh f=T;k 2 × 10
3
 km gSA tc nksuksa mixzg ,d nwljs ds fudVre gksrs gS] rks fudV okys

mixzg ls izsf{kr nwj okys mixzg dh dks.kh; pky 
x


 rad h–1 gksrh gS] tgk¡ x __________ gSA

Question ID : 86435121544

Ans. Official Answer NTA (3)

Sol.

R 2

R 1

w 1

w 2
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2 3T R

1T 1hr

so 1w 2 rad / hr 

2T 8hrs

so 2w rad / hr
4




also 3
1R 2 10 km 

As  2 3T R
3

32 2
2

1 1

T R
R 8 10 km

T R

   
      

   

Relative w of 2 = 
2 1

2 1

v v

R R





rad / hr
3




so x = 3

Rotational Motion

2. A 2kg steel rod of length 0.6 m is clamped on a table vertically at its lower end and is free to rotate in vertical

plane. The upper end is pushed so that the rod falls under gravity. Ignoring the friction due to clamping at its

lower end, the speed of the free end of rod when it passes throught its lowest position is _______ ms–1.

(Take g = 10 ms–2)

0.6 m yEch 2kg dh ,d LVhy NM+ ,d est ds Å/okZ/kj vius fupys fljs ij c¡/kh gS vkSj Å/okZnkj ry esa eqDr :i ls

?kwe ldrh gSA Åijh fljs dks /kDdk fn;k tkrk gS ftlls NM+ xq#Ro ds vUrxZr uhps fxjrh gSA mlds fupys fljs ij ck¡/

kus ls ?k"kZu dks ux.; ekurs gq,] NM+ dh pky tc og U;wure fLFkfr ls xqtjrh gS _______ eh@ls gksrh gSA

(thft, g = 10 ms–2)

Question ID : 86435121549
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Ans. Official Answer NTA (6)

Sol.

(Final)

(vertical)

w kE 

2
21 1 mL

mg w
2 2 3

 
  

 

6g
w

L
 

Speed of tree end  = wL

6gL 6 10 0.6   

= 36

6m / sec

Friction

3. When a body slides down from rest along a smooth inclined plane making an angle of 30º with the horizontal,

it takes time T. When the same body slides down from the rest along a rough inclined plane making the same

angle and through the same distance, it takes time T, where  is a constant greater than 1. The co–efficient of

friction between the body and the rough plane is 

2

2

1 1

x

  
 

 
 where x = ________.

{kSfrt ls 30º dks.k ij ,d fpdus urry ij tc ,d oLrq fojkekoLFkk ls uhps dh vksj f[kldrh gS] rks og T le; ysrh

gSA tc ogh oLrq fojkekoLFkk ls {ksfrt ls mlh dks.k D;k mrus gh nwjh ls ij uhps dh vksj f[kldrh gS] rks og T le;

ysrh gS] tgk¡  > 1 ,d fu;rkad gSA oLrq rFkk [kqjnjs lrg ds chp ?k"kZ.k xq.kk ad 

2

2

1 1

x

  
 

 

gS] tgk¡ x = ________ A

Question ID : 86435121545

Ans. Official Answer NTA (3)
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Sol. without function with function

a = gsin



 a = gsin



 –   gcos 

  21
S g sin T

2
    .....(i)    

21
S g sin g cos T

2
        .......(ii)

from (i) & (ii)

  
221 1

gsin T gsin g cos T
2 2

    

2

2

1 1

3

  
   

 

on comparring x 3 

Current Electricity

4. A uniform heating wire of restance 36 is connected across a potential difference of 240V. The wiree is then

cut into half and a potential difference of 240 V is applied across each half separately. The ratio of power
dissipation in first case to the total power dissipation in the second case would be 1 : x, where x is _________.

36 ds ,d leku m"eh; rkj dks 240V foHkokUrj ds fljs ls tksM+ fn;k tkrk gSA rkj dks vk/kk dkV fn;k tkrk gS rFkk

izR;sd vk/ks Hkkx ls 240 V foHkokUrj yxk;k tkrk gSA igyh n'kk rFkk nwljh n'kk es 'kfDr {k; dk vuqikr

1 : x gksrk gS tgk¡ x _________ gSA

Question ID : 86435121541

Ans. Official Answer NTA (4)

Sol.
2

1

V
P

R


 
2

1

240
P

36

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Now    

L

R

18 

L/2

18 

L/2

 
2

2

240
P 2

18

 
  
  

 

 

2

1
2

2

240
P 136 x 4
P 4240

2
18

   



Communication Systems

5. A carrier wave with amplitude of 250 V is amplitude modulated by a sinusoidal base band signal of amplitude

150 V. The ratio of minimum amplitude to maximum amplitude for the amplitude modulated wave is 50 : x, then

value of x is ________.

250 V vk;ke dh ,d okgd rjax 150 V ds T;kofØ;k vk/kkj ifV~Vdk ladsr }kjk vk;ke ekMqfyr dh tkrh gSA vk;ke

ekMqfyr rjax ds fy, U;wure vk;ke rFkk vf/kdre vk;ke dk vuqikr 50 : x gS] tgk¡ x dk eku ________ gSA

Question ID : 86435121543

Ans. Official Answer NTA (200)

Sol. A
max 

= A
C
 + A

M
 = 250 + 150 = 400

A
min

 = A
C
 – A

M
 = 250 – 150 = 100

min

max

A 1 50

A 4 x
 

x 200

Wave Optics

6. The width of one of the two slits in a Young's double slit experiment is three times the other slit. If the amplitude

of the light coming from a slit is proportional to the slit–width, the ratio of minimum to maximum intensity in the

interference pattern is x : 4 where x is _______.

;ax f}fLyV iz;ksx esa ,d fLyV dh pkSM+kbZ nwljs fLyV dh pkSM+kbZ dh rhu xquk gS A ;fn fLyV ls fudyus okys izdk'k

dk vk;ke fLyV ds pksM+kbZ ds lekuqikrh gksa] rks O;fDrdj.k iSVuZ esa U;wure rFkk vf/kdre rhozrk dk vuqikr
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x : 4 gS] tgk¡ x _______ gSA

Question ID : 86435121542

Ans. Official Answer NTA (1)

Sol. Given A slit width

so   
2

I slit width

2

1

2

I 3x
9

I x

 
  
 

2

1
2

2

1 2 2max

min 1 2 1

2

I
1

I I II 3 1
4

I 3 1I I I
1

I

 
                     

 

min

min

I 1
x 1

I 4
   

Work, Power & Energy (WPE)

7. An engine is attached to a wagon through a shock absorber of length 1.5 m. The system with a total mass of

40,000 kg is moving with a speed of 72 kmh–1 when the brakes are applied to bring it to rest. In the process of

the system being brought to rest, the spring of the shock absorber gets compressed by 1.0 m. If 90% of energy

of the wagon is lost due to friction, the spring constant is ________×105 N/m.

,d bUtu ,d oSxu ls 1.5 m yEckbZ ds iz?kkrh; vo'kks"kd ds }kjk tqM+k gSA dqy nzO;eku 40,000 kg dk fudk; 72

kmh–1 dh pky ls xfr dj jgk gksrk gS] tc bldks fojke esa ykus ds fy, czsd yxk;k tkrk gS izØe esa tc fudk;

fojkekoLFkk esa yk;k tkrk gS] rks iz?kkrh; vo'kks"kd dh fLizax 1.0 m lEihfMr gks tkrh gSA ;fn oSxu dh 90% ÅtkZ ?k"kZu

ls {k; gks tkrh gks] rks fLiazx fu;rkad ________×105 N/m gSA

Question ID : 86435121546

Ans. Official Answer NTA (16)

Sol. w kE 

2
function spring

1
w w 0 mv

2
   
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2 2
spring

90 1 1
mv w mv

100 2 2

 
     

 

2
spring

10 1
w mv

100 2
   

5k 16 10  

KTG & Thermodynamics

8. The temperature of 3.00 mol of an ideal diatomic gas is increased by 40.0ºC without changing the pressure of

the gas. The molucules in the gas rotate but do not oscillate. If the ratio of change in internal energy of the gas

to the amount of workdone by the gas is 
x

10
. Then the value of x (round off to the nearest integer) is ________.

(Given R = 8.31 J mol–1 K–1)

3.00 eksy vkn'kZ xSl dk rki fcuk nkc ifjofrZr fd, 40.0ºC lsfYl;l c<+k fn;k tkrk gSA xSl ds v.kq ?kw.kZu djrs gS

ijUrq nksyu ugha djrs gaSA ;fn xSl ds vkUrfjd ÅtkZ ifjorZu rFkk xSl }kjk Ñr dk;Z dk vuqikr 
x

10
 gks] rks x eku

(fudVre iw.kkZad esa iw.kkZafdr) ________gSA

(fn;k gS % R = 8.31 J mol–1 K–1)

Question ID : 86435121540

Ans. Official Answer NTA (25)

Sol.
U x

w 10




U nCv T  

5
n R T

2

 
  

 

& w nR T 

so  

5
n R T

U 5 x2

w nR T 2 10

 
     



x = 25



Question Paper With Text Solution (Physics)
JEE Main 01 September 2021 Shift-2

Page No. 29

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

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

Thermal Expansion

9. A steel rod with y = 2.0 × 1011 Nm–2 and  = 10–5 ºC–1 of length 4 m and area of cross–section 10 cm2 is

heated from 0ºC to 400ºC without being allowed to extend. The tension produced in the rod is x × 105 N

where the value of x is ________.

4 eh yEckbZ rFkk 10 lseh2 vuqizLFk dkV ds {ks=Qy dh NM+ ftldk y = 2.0 × 1011 Nm–2 rFkk  = 10–5 ºC–1 gS] fcuk

foLrkj ds 0º lsfYl;l ls 400º lsfYl;l rd xeZ djh tkrh gSA NM+ esa mRiUu ruko x × 105 N gS tgk¡ x dk eku

________ gSA

Question ID : 86435121548

Ans. Official Answer NTA (8)

Sol.
F L

y
A L


 also  

L
T

L


 

F Ay T  

11 4 5F 2 10 10 10 10 400      
5F 8 10 N 

so
x = 8

Electrostatics

10. The average translational kinetic energy of N
2
 gas molecules at __________ºC becomes equal to the K.E. of

an electron accelerated from rest through a potential difference of 0.1 volt.

(Given k
B
 = 1.38 × 10–23 J/K) (Fill the nearest integer).

N
2
 xSl dh vkSlr js[kh; xfrt ÅtkZ __________ºC rki ij fojkekoLFkk ls 0.1 volt foHkokUrj ls Rofjr bysDVªku ds

xfrt ÅtkZ ds cjkcj gksrh gSA

(fn;k gS k
B
 = 1.38 × 10–23 J/K) (udVre~ iw.kkZad rd Hkfj;s)

Question ID : 86435121547

Ans. Official Answer NTA (500)

Sol.
3

kT eV
2



 23 193
1.38 10 T 1.6 10 0.1

2
     

T 773k
= 500°C


