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SECTION – A

Electromagnetic Induction (EMI)

1. A coil is placed in a magnetic field B


 as shown below :

B
Coil Induced current

A current is induced in the coil because B


 is :

(1) Parallel to the plane of coil and decreasing with time

(2) Outward and decreasing with time

(3) Parallel to the plane of coil and increasing with time

(4) Outward and increasing with time

fp=kuqlkj ,d dq.Myh pqEcdh; {ks= B


 esa j[kh gSA

B
Coil Induced current

dq.Myh esa /kkjk izsfjr gksrh gS D;ksafd pqEcdh; {ks= B


 gksrk gS  :

(1) dq.Myh ry ds lekUrj rFkk le; ds lkFk c<+rk gSA

(2) ckgj dh rjQ rFkk le; ds lkFk c<+rk gSA

(3) ckgj dh rjQ rFkk le; ds lkFk ?kVrk gSA

(4) dq.Myh ry ds lekUrj rFkk le; ds lkFk ?kVrk gSA

Question Type : MCQ

Question ID : 86435121264

Option 1 ID : 86435170390

Option 2 ID : 86435170388

Option 3 ID : 86435170389

Option 4 ID : 86435170387

Ans. Official Answer NTA (2)

Sol. To induce current direction of MF is perpendicular to plane of coil. For outward

direction of MF, MF should be decreased with time. otherwise it will not follow leng
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law.

Gravitation

2. If R
E
 be the radius of Earth, then the ratio between the acceleration due to gravity at a depth 'r' below and

a height 'r' above the earth surface is :

(Given : r < R
E
)

;fn R
E
 i`Foh dh f=T;k gS rks i`Foh lrg ls xgjkbZ 'r' rFkk ÅpkbZ 'r' ij xq:Ro ds dkj.k Roj.k ds chp vuqikr gksrk gS

:

(tgk¡ : r < R
E
)

(1) 
2 3

2 3

E E E

r r r
1

R R R
  

(2) 
2 3

2 3

E E E

r r r
1

R R R
  

(3) 
2 3

2 3

E E E

r r r
1

R R R
  

(4) 
2 3

2 3

E E E

r r r
1

R R R
  

Question ID : 86435121255
Option 1 ID : 86435170351
Option 2 ID : 86435170353
Option 3 ID : 86435170354

Option 4 ID : 86435170352

Ans. Official Answer NTA (4)

Sol.

Simple Harmonic Motion (SHM)

3. For a body executing S.H.M.:

(a) Potential energy is always equal to its K.E.

(b) Average potential and kinetic energy over any given time interval are always equal

(c) Sum of the kinetic and potential energy at any point of time is constant
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(d) Average K.E. in one time period is equal to average potential energy in one time period

Choose the most appropriate option from the options given below :

(1) only (c)

(2) (b) and (c)

(3) (c) and (d)

(4) only (b)

,d ljy vkorZ xfr djrh oLrq esa:

(a) fLFkfrt ÅtkZ lnSo xfrt ÅtkZ ds cjkcj gksrh gSA

(b) fn, x;s le; vUrjky ij vkSlr fLFkfrt ÅtkZ rFkk xfrt ÅtkZ lnSo cjkcj gksrh gSA

(c) fdlh le; ij xfrt ÅtkZ rFkk rFkk fLFkfrt ÅtkZ dk ;ksx vpj gksrk gSA

(d) ,d vkorZdky esa vkSlr xfrt ,d vkorZdky esa vkSlr fLFkfrt ÅtkZ ds cjkcj gksrh gSA

fuEu fodYiksa ls lokZf/kd mi;qDr mÙkj pqfu, :

(1) dsoy (c) (2) (b) rFkk (c) (3) (c) rFkk (d) (4) dsoy (b)

Question ID : 86435121261

Option 1 ID : 86435170377

Option 2 ID : 86435170376

Option 3 ID : 86435170378

Option 4 ID : 86435170375

Ans. Official Answer NTA (3)

Sol.

Current Electricity

4. The equivalent resistance of the given circuit between the terminals A and B is :

fn, x;s ifjiFk esa A rFkk B fljksa ds chp rqY; izfrjks/k gksxk :
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2  2 

2 5  3  3 

A

B

(1) 3  (2) 9/2  (3) 0  (4) 1 

Question ID : 86435121258

Option 1 ID : 86435170364

Option 2 ID : 86435170366

Option 3 ID : 86435170363

Option 4 ID : 86435170365

Ans. Official Answer NTA (4)

Sol.

KTG & Thermodynamics

5. A mixture of hydrogen and oxygen has volume 500 cm3, temperature 300 K, pressure 400 kPa and mass

0.76 g. The ratio of masses of oxygen to hydrogen will be :

gkbMªkstu rFkk vkDlhtu ds ,d feJ.k dk vk;ru 500 cm3, rki 300 K, nkc 400 kPa nzO;eku 0.76 g. xzke gSA

vkWDlhtu rFkk gkbMªkstu ds nzO;ekuksa dk vuqikr gS :

(1) 3 : 8

(2) 3 : 16
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(3) 16 : 3

(4) 8 : 3

Question ID : 86435121256

Option 1 ID : 86435170355

Option 2 ID : 86435170357

Option 3 ID : 86435170358

Option 4 ID : 86435170356

Ans. Official Answer NTA (3)

Sol.

Atomic Structure

6. A free electron of 2.6 eV energy collides with a H+ ion. This results in the formation of a hydrogen atom

in the first excited state and a photon is released. Find the frequency of the emitted photon.

(h = 6.6 × 10–34 J s)

 2.6 bysDVªku oksYV ÅtkZ dk ,d LoraU= bysDVªku H+ vk;u ls Vdjkrk gS blds ifj.kke Lo:i izFke mRrsftr voLFkk

esa gkbMªkstu ijek.kq curk gS rFkk ,d QksVku fudyrk gSA mRlftZr QksVku dh vko`fRr Kkr dhft,A

(h = 6.6 × 10–34 J s)

(1) 1.45 × 1016 MHz

(2) 9.0 × 1027 MHz

(3) 0.19 × 1015 MHz

(4) 1.45 × 109 MHz

Question ID : 86435121251

Option 1 ID : 86435170338

Option 2 ID : 86435170336

Option 3 ID : 86435170335
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Option 4 ID : 86435170337

Ans. Official Answer NTA (4)

Sol.

COM, Momentum & Collision

7. A block moving horizontally on a smooth surface with a speed of 40 m/s splits into two parts with

masses in the ratio 1 : 2. If the smaller part moves at 60 m/s in the same direction, then the fractional

change in kinetic energy is :

fpdus lrg ij {kSfrt fn'kk esa 40 eh-@ ls- dh pky ls xfr'khy ,d Cykd nks Hkkxksa esa VwVrk gs ftuds nzO;ekuksa dk

vuqikr 1 : 2. gksrk gS ;fn NksVk Hkkx 60 eh-@ ls- xfr djrk gks] rks xfrt ÅtkZ esa fHkUukRed ifjorZu gksxk

(1) 1/4 (2) 2/3 (3) 1/8 (4) 1/3

Question ID : 86435121257

Option 1 ID : 86435170360

Option 2 ID : 86435170362

Option 3 ID : 86435170359

Option 4 ID : 86435170361

Ans. Official Answer NTA (3)
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Sol.

Rotational Motion

8. A system consists of two identical spheres each of mass 1.5 kg and radius 50 cm at the ends of a light

rod. The distance between the centres of the two spheres is 5 m. What will be the moment of inertia of

the system about an axis perpendicular to the rod passing through its midpoint ?

;fn ,d fudk; esa 1.5 fdxzk- nzO;eku rFkk 50 lseh- f=T;k ds nks leku xksys ,d gYdh NM+ ds fljksa ij fu:fir gSa]

nksuksa xksyksa ds dsUnzksa ds chp nwjh 5 ehVj gSA rks gYdh NM+ ds e/; fcUnq ls xqtjus okyh rFkk NM+ ds yEcor~ v{k ds

ifjr% fudk; dk tM+Ro vk?kw.kZ D;k gksxk ?

(1) 18.75 kgm2 (2) 19.05 kgm2 (3) 1.905 × 105 kgm2 (4) 1.875 × 105 kgm2

Question ID : 86435121263

Option 1 ID : 86435170385

Option 2 ID : 86435170383

Option 3 ID : 86435170384

Option 4 ID : 86435170386
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Ans. Official Answer NTA (2)

Sol.

Simple Harmonic Motion (SHM)

9. A bob of mass 'm' suspended by a thread of length l undergoes simple harmonic oscillations with time

period T. If the bob is immersed in a liquid that has density 1/4 times that of the bob and the length of the

thread is increased by 1/3rd of the original length, then the time period of the simple harmonic oscilla-

tions will be :

,d l yEckbZ ds /kkxs ls foyfEcr 'm' nzO;eku dk ,d yksyd vkorZdky T ls ljy vkorZ xfr djrk gSA ;fn yksyd

dks ,d nzo esa Mqck fn;k tk,] ftldk ?kuRo yksyd ds ?kuRo dk 1/4 xquk gS rFkk /kkxs dh yEckbZ] izkjfEHkd yEckbZ ds

,d frgkbZ ls c<+k fn;k tk,] rks ljy vkorZ nksyuksa dk vkorZdky gksxk :

(1) 3/2 T (2) 3/4 T (3) T (4) 4/3 T

Question ID : 86435121259

Option 1 ID : 86435170369

Option 2 ID : 86435170368

Option 3 ID : 86435170370

Option 4 ID : 86435170367

Ans. Official Answer NTA (4)
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Sol.

Units & Dimensions

10. If velocity [V] time [T] and force [F] are chosen as the base quantities, the dimensions of the mass will

be :

;fn osx [V], le; [T] rFkk cy [F] ewy jkf'k;ka ekuh tk,a] rks nzO;eku dh foek gksxh :

(1) [FTV–1] (2) [FVT–1] (3) [FT2V] (4) [FT–1V–1]

Question Type : MCQ

Question ID : 86435121250

Option 1 ID : 86435170334

Option 2 ID : 86435170332

Option 3 ID : 86435170333

Option 4 ID : 86435170331



Question Paper With Text Solution (Physics)
JEE Main August 2021 | 31 August  Shift-2

Page No. 11

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

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

Ans. Official Answer NTA (1)

Sol.

Vectors

11. Statement I :

Two forces  P Q


 and  P Q


 where P Q


, when act at an angle 
1
 to each other, the magnitude of

their resultant is  2 23 P Q , when they act at an angle 
2
, the magnitude of their resultant becomes

 2 22 P Q . This is possible only when 
1
 < 

2
.

Statement II :

In the situation given above,


1
 = 60º and 

2
 = 90º

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

Options

(1) Statement I is false but Statement II is true.
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(2) Both statement I and Statement II are true.

(3) Both statement I and Statement II are false.

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

dFku I :

nks cy  P Q


 rFkk  P Q


 tgk¡ P Q


, tc ,d nwljs ls 
1
 dks.k ij yxrs gSa] rks ifj.kkeh dk ifjek.k

 2 23 P Q  gksrk gS rFkk tc 
2
 dks.k ij yxrs gS] rks ifj.kkeh dk ifjek.k  2 22 P Q  gksrk gSA ;g rHkh lEHko

gksrk gS tc 
1
 < 

2
.

dFku II :

mi;qZDr nh x;h n'kk esa 
1
 = 60º and 

2
 = 90º

mi;qZDr dFkuksa ds voyksdu esa] uhps fn, x;s fodYiksa ls mi;qDr mÙkj pqfu,A

(1) dFku I lR; gS ijUrq dFku II vlR; gSaA

(2) nksuksa dFku I rFkk dFku II lR; gSaA

(3) dFku I vlR; gS ijUrq dFku II lR; gSaAzzz zz zz z

(4) nksuksa dFku I rFkk dFku  II vlR; gSaA

Question ID : 86435121254

Option 1 ID : 86435170350

Option 2 ID : 86435170347

Option 3 ID : 86435170348

Option 4 ID : 86435170349

Ans. Official Answer NTA (2)
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Sol.

Electrostatics

12. Choose the incorrect statement :

(a) The electric lines of force entering into a Gaussian surface provide negative flux.

(b) A charge 'q' is placed at the centre of a cube. The flux through all the faces will be the same

(c) In a uniform electric field net flux through a closed Gaussian surface containing no net charge, is

zero

(d) When electric field is parallel to a Gaussian surface, it provides a finite non-zero flux.

Choose the most appropriate answer from the options given below :

(1) (b) and (d) only

(2) (a) and (c) only

(3) (c) and (d) only

(4) (d) only
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vlR; dFku Nk¡fV, :

(a) xSlh; lrg esa izos'k djus okyh fo|qr cy js[kk,a _.kkRed ¶yDl iznku djrh gSA

(b) ,d vkos'k 'q' ,d ?ku ds dsUnz ij j[kk gSA lHkh Qydksa ls fuxZr ¶yDl leku gksxkA

(c) ,d leku fo|qr {ks= esa dksbZ vkos'k u j[kus okyh cUn xSlh; lrg ls fuxZr ifj.kkeh ¶yDl 'kqU; gksrk gSA

(d) tc fo|qr {ks= xSlh; lrg ds lekUrj gksrh gS] rks ;g ifjfer v'kwU; ¶yDl iznku djrh gSA

uhps fn, x;s fodYiksa esa mi;qDr mÙkj pqfu, %

(1) dsoy (b) rFkk (d)

(2) dsoy(a) rFkk (c)

(3) dsoy(c) rFkk (d)

(4) dsoy(d)

Question ID : 86435121269

Option 1 ID : 86435170408

Option 2 ID : 86435170407

Option 3 ID : 86435170409

Option 4 ID : 86435170410

Ans. Official Answer NTA (4)

Sol.

Magnetic Field & Force

13. A current of 1.5 A is flowing through a triangle, of side 9 cm each. The magnetic field at the centroid of

the triangle is :

(Assume that the current is flowing in the clockwise direction).

(1) 3 × 10–5 T, inside the plane of triangle

(2) 3 × 10–7 T, outside the plane of triangle
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(3) 52 3 10 T, inside the plane of triangle

(4) 72 3 10 T, outside the plane of triangle

9 lseh- Hkqtk okys f=Hkqt ls 1.5 ,fEi;j /kkjk izokfgr gksrh gSA (izokfgr /kkjk dks nf{k.kkorhZ eku yhft,) f=Hkqt ds dsUnzd

ij pqEcdh; {ks= gS :

(1) 3 × 10–5 T, Vslyk] f=Hkqt ds ry ds vUnj dh vksj

(2) 3 × 10–7 T, Vslyk] f=Hkqt ds ry ds ckgj dh vksj

(3) 52 3 10 Vslyk] f=Hkqt ds ry ds vUnj dh vksj

(4) 72 3 10 Vslyk] f=Hkqt ds ry ds ckgj dh vksj

Question ID : 86435121266

Option 1 ID : 86435170395

Option 2 ID : 86435170396

Option 3 ID : 86435170397

Option 4 ID : 86435170398

Ans. Official Answer NTA (1)

Sol.

Semiconductors

14. If V
A
 and V

B
 are the input voltages (either 5 V or 0 V) and V0 is the output voltage then the two gates

represented in the following circuits (A) and (B) are :
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D1

D2

VA

vB

V0

R=1k

V=5V

R =1kC 

VB

R =100kB 
npn

=150

V0

(A) (B)

(1) NAND and NOR Gate

(2) OR and NOT Gate

(3) AND and NOT Gate

(4) AND and OR Gate

;fn V
A
 rFkk V

B
 nks fuos'kh oksYVst (;k rks 5 V ;k 0 V) rFkk V

0
 fuxZr oksYVst gS] rks fuEufyf[kr fn, x;s ifjiFk (A)

rFkk (B) esa iznf'kZr nksuksa xsV (}kj) gS:

D1

D2

VA

vB

V0

R=1k

V=5V

R =1kC 

VB

R =100kB 
npn

=150

V0

(A) (B)

(1) AND rFkk NOR }kj

(2) OR rFkk NOT }kj

(3) AND rFkk NOT }kj

(4) AND rFkk OR }kj

Question ID : 86435121265

Option 1 ID : 86435170391

Option 2 ID : 86435170394

Option 3 ID : 86435170393

Option 4 ID : 86435170392

Ans. Official Answer NTA (2)
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Sol.

Heat Transfer

15. Two thin metallic spherical shells of radii r
1
 and r

2
 (r

1
 < r

2
) are placed with their centres coinciding. A

material of thermal conductivity K is filled in the space between the shells. The inner shell is main-

tained at temperature 
1
 and the outer shell at temperature 

2
(

1
 < 

2
). The rate at which heat flows

radially through the material is :

r
1
 vkSj r

2
 f=T;kvksa (r

1
 < r

2
) dh nks iryh /kkrqRoh; xksyh; dks'kksa dks laefrr dsUnzksa ds lkFk j[kk tkrk gSA nksuksa dks'kksa

ds e/; dk Hkkx m"eh; pkydrk K ds inkFkZ ls Hkjk gSA vkUrfjd dks'k dks rki 
1
 rFkk ckg; dks'k dks rki 

2
(tgk¡

1

< 
2
) ij iksf"kr fd;k tkrk gSA inkFkZ ls f=T;h; izokfgr m"ek dh nj gksrh gS :

(1) 
 1 2 2 1

2 1

4 Kr r

r r

   


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(2) 
 2 1

2 1

K

r r

  



(3) 
   2 1 2 1

1 2

K r r

4 r r

   



(4) 
 1 2 2 1

2 1

r r

r r

  



Question ID : 86435121253
Option 1 ID : 86435170343
Option 2 ID : 86435170345
Option 3 ID : 86435170344

Option 4 ID : 86435170346

Ans. Official Answer NTA (1)

Sol.

Magnetic Field & Force
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16. The magnetic field vector of an electromagnetic wave is given by 0

ˆˆ j
B B cos(kz t)

2


 

i
; where ˆˆ ji,

represents unit vector along x and y-axis respectively. At t = 0 s, two electric charges q
1
 of 4 coulomb

and q
2
 of 2coulomb located at 0,0,

k

 
 
 

 and 
3

0,0,
k

 
 
 

, respectively, have the same velocity of ˆ0.5 c i ,

(where c is the velocity of light). The ratio of the force acting on charge q
1
 to q

2
 is :

,d fo|qr pqEcdh; rjax dk pqEcdh; {ks= lfn'k 0

ˆˆ j
B B cos(kz t)

2


 

i
 ls fn;k x;k gS] tgk¡ î rFkk ĵ  Øe'k%

x rFkk y-v{k ds vuqfn'k ek=d lfn'k gSA t = 0 s ij nks fo|qr vkos'k 4 dqyke dk  q
1
rFkk  2dqykeq

2
 Øe'k%

0,0,
k

 
 
 

 rFkk 
3

0,0,
k

 
 
 

 ij j[ks x;s gS ftuds leku osx ˆ0.5 c i  gSa] (tgk¡ c izdk'k dk fuokZr esa osx gSA) vkos'k    q
1

ij dk;Zjr cy rFkk cy rFkk vkos'k q
2
 ij dk;Zjr cy dk vuqikr gksxk :

(1) 1: 2 (2) 2 : 1 (3) 2 2 :1 (4) 2 :1
Question ID : 86435121262
Option 1 ID : 86435170380
Option 2 ID : 86435170381
Option 3 ID : 86435170382

Option 4 ID : 86435170379

Ans. Official Answer NTA (2)

Sol.
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Newton's Laws of Motion (NLM)

17. Statement I :

If three forces 
1 2F , F
 

 and 
3F


 are represented by three sides of a triangle and 
1 2 3F F F  
  

, then these

three forces are concurrent forces and satisfy the condition for equilibrium.

Statement II :

A triangle made up of three forces 
1 2F , F
 

 and 
3F


 as its sides taken in the same order, satisfy the condition

for translatory equilibrium.

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

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

(2) Statement I is false but Statement II is true.

(3) Both statement I and Statement II are false.

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

dFku I :

;fn rhu cyksa 
1 2F ,F
 

 rFkk 
3F


 dks ,d f=Hkqt dh rhu Hkqtkvksa }kjk iznf'kZr fd;k  tkrk gS rFkk 
1 2 3F F F  
  

  rks rhuksa

cy laxkeh gksrs gs rFkk larqyu dh n'kk dks iznf'kZr djrs gSaA

dFku II :

rhu cyksa 
1 2F ,F
 

 vkSj 
3F


 dks blh Øe esa Hkqtkvksa ds :i esa ysdj cus ,d f=Hkqt ls LFkkukarjh; larqyu dh n'kk iznf'kZr

gksrh gSA

mi;qZDr dFkuksa ds voyksdu esa uhps fn, x;s fodYiksa ls mi;qDr mÙkj pqfu,:

(1) nksuksa dFku I rFkk dFku II lR; gSA

(2) dFku I vlR; gS ijUrq dFku II lR; gS

(3) nksuksa dFku I rFkk dFku II vlR; gSA

(4) dFku I lR; gS ijUrq dFku II vlR; gSA

Question ID : 86435121252

Option 1 ID : 86435170339

Option 2 ID : 86435170342
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Option 3 ID : 86435170340

Option 4 ID : 86435170341

Ans. Official Answer NTA (1)

Sol.

KTG & Thermodynamics

18. Consider two separate ideal gases of electrons and protons having same number of particles. The tem-

perature of both the gases are same. The ratio of the uncertainty in determining the position of an

electron to that of a proton is proportional to :

leku d.kksa dh la[;k okyh bysDVªkuksa rFkk izksVªksuksa dh nks vkn'kZ xSlks ij fopkj dhft,A nksuksa xSlksa ds rki leku

bysDVªku dh fLFkfr rFkk izksVªku dh fLFkfr Kkr djus esa vfuf'pfrrk dk vuqikr gksrk gS%

(1) 
p

e

m

m
(2) 

3/2

p

e

m

m

 
 
 

(3) 
e

p

m

m (4) 
p

e

m

m

Question ID : 86435121268
Option 1 ID : 86435170405
Option 2 ID : 86435170406
Option 3 ID : 86435170403

Option 4 ID : 86435170404

Ans. Official Answer NTA (1)
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Sol.

Semiconductors

19. Statement I :

To get a steady dc output from the pulsating voltage received from a full wave rectifier we can connect

a capacitor across the output parallel to the load R
L
.

Statement II :

To get a steady dc output from the pulsating voltage received from a full wave rectifier we can connect

an inductor in series with R
L
.

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

(1) Both statement I and Statement II are false.

(2) Both statement I and Statement II are true.

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

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

dFku I :

iw.kZ rjax fn"Vdkjh ls izkIr Lianeku oksYVst ls fLFkj fn"V /kkjk fuxZr izIr djus ds fy, fuxZr ij  R
L 
ds lekurj ,d

/kkfj= tksM+rs gSaA

dFku II :
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iw.kZ rjax fn"Vdkjh ls izkIr Lianeku oksYVst ls fLFkj fn"V /kkjk fuxZr izkIr djus ds fy, R
L
ds {ks.khØe esa ,d izsjd

tksM+ nsrs gSaA

mi;qZDr dFkuksa ds voyksdu esa uhps fn, x;s fodYiksa ls mi;qDr mÙkj pqfu,:

(1) nksuksa dFku I rFkk dFku II xyr gSaaA

(2) nksuksa dFku I rFkk dFku II lgh gSaaA

(3) dFku I xyr gS ijUrq dFku  II lgh gSaA

(4) dFku I lgh gS ijUrq dFku II xyr gSaA

Question ID : 86435121267

Option 1 ID : 86435170400

Option 2 ID : 86435170399

Option 3 ID : 86435170401

Option 4 ID : 86435170402

Ans. Official Answer NTA (2)

Sol. To convert pulsating dc into steady dc both we can connect a capacitor parallel we can connect a

capacitor parallel of R
L
 or we can connect an inductor in series with R

L
 so both statement is true.

Elasticity

20. Four identical hollow cylindrical columns of mild steel support a big structure of mass 50 × 103 kg. The

inner and outer radii of each column are 50 cm and 100 cm respectively. Assuming uniform local

distribution, calculate the compression strain of each column.

[use Y = 2.0 × 1011 Pa, g = 9.8 m/s2]

pkj leku [kks[kys csyukdj e`nq bLikr LrEHk 50 × 103 fdyksxzke ds Hkkjh lajpuk dks laHkkyrs gSaA izR;sd LrEHk dh

vkUrfjd rFkk okg; f+=T;k,a Øe'k% 50 lseh- rFkk 100 leku LFkkuh; forj.k ekurs gq, LrEHk ds lEihMu foÑfr dh

x.kuk dhft,A

[ Y = 2.0 × 1011 Pa, g = 9.8 eh-/ls-2mi;ksx djs]

(1) 3.60 × 10–8

(2) 1.87 × 10–3

(3) 2.60 × 10–7

(4) 7.07 × 10–4

Question ID : 86435121260

Option 1 ID : 86435170372
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Option 2 ID : 86435170373

Option 3 ID : 86435170371

Option 4 ID : 86435170374

Ans. Official Answer NTA (3)

Sol.

SECTION - B

Measurements & Errors

1. The diameter of a spherical bob is measured using a vernier callipers. 9 divisions of the main scale, in

the vernier callipers, are equal to 10 divisions of vernier scale. One main scale division is 1 mm. The

main scale reading is 10 mm and 8th division of vernier scale was found to coincide exactly with one of

the main scale division. If the given vernier callipers has positive zero error of 0.04 cm, then the radius

of the bob is ———— × 10–2 cm.

,d xksyh; yksyd dk O;kl ofuZ;j dSyhilZ dks iz;qDr djds ekik tkrk gSA ofuZ;j dSyhilZ esa eq[; iSekus ds 9 Hkkx

ofuZ;j iSekus ds 10 Hkkx ds cjkcj gSA eq[; Ldsy dk ,d Hkkx 1 feyhehVj (mm) gSA eq[; iSekus dk ikB~;k¡d10 mm

rFkk ofuZ;j iSikus dk vkBok¡ Hkkx eq[; iSekus ds laifrr gSA ;fn fn, ofuZ;j dsyhilZ esa  /kukRed 'kwU;kad =qfV

0.04lseh- gks rks xksyd dh f=T;k ———— × 10–2 lsehA.

Question ID : 86435121275

Ans. Official Answer NTA (52)
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Sol.

Communication Systems

2. A bandwidth of 6 MHz is available for A.M. transmission. If the maximum audio signal frequency used

for modulating the carrier wave is not to exceed 6 kHz. The number of stations that can be broadcasted

within this band simultaneously without interfering with each other will be ——————.

,d vk;ke ekMqyu AM izs"k.k ds fy, 6 esxkgVZt dh ifVVdk pkSM+kbZ miyC/k gsA ;fn okgd rjaxks dks ekMqyd djus

esa iz;qDr JO; ladsr vko`fRr 6 fdyksgVZt ls vf/kd ugha gks] rks fcuk ,d nwljs dks izHkkfor fd, bl ifVVdk esa ,d

lkFk izlkfjr LVs'kuksa dh la[;k ——————gksxhA

Question ID : 86435121274

Ans. Official Answer NTA (500)

Sol.

Alternating Current (AC)

3. At very high frequencies, the effective impedance of the given circuit will be —————— .

cgqr vf/kd vko`fr ij fn, x;s ifjiFk dh izHkkoh izfrck/kk —————— vkse gksxhA
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1 0.5F 0.5F 

0.5F 

0.5F 

2

20H 21

220V

Question ID : 86435121277

Ans. Official Answer NTA (2)

Sol.

Current Electricity

4. A resistor dissipates 192 J of energy in 1 s when a current of 4 A is passed through it. Now, when the

current is doubled, the amount of thermal energy dissipated in 5 s is —————— J.

tc ,d izfrjks/kd ls 4 ,fEi;j dh /kkjk izokfgr dh tkrh gs]  192 J ÅtkZ ,d lsdUM esa {k; gksrh gSA ;fn vc /kkjk

dks nks xquk dj fn;k tk; rks 5 lssdUM esa {k; m"eh; ÅtkZ —————— Jgksrh gSA

Question ID : 86435121279

Ans. Official Answer NTA (3840)

Sol.
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Magnetic Field & Force

5. A long solenoid with 1000 turns/m has a core material with relative permeability 500 and volume 103

cm3. If the core material is replaced by another material having relative permeability of 750 with same

volume maintaining same current of 0.75 A in the solenoid, the fractional change in the magnetic

moment of the core would be approximately 
x

499

 
 
 

. Find the value of x.

1000 Qsjs izfr ehVj dh ,d yEch ifjukfydk esa lkis{k pqEcd'khyrk 500 rFkk vk;ru 103 lseh-3 dk ,d ØksM inkFkZ

j[kk gSA ;fn ØksM inkFkZ dks 750 vkisf{kd pqEcd'khyrk rFkk leku vk;ru ds nwljs ØksM inkFkZ ls izfrLFkkfir dj fn;k

tk, rFkk ifjukfydk esa leku /kkjk 0.75 ,fEi;j iksf"kr jgs] rks ØksM ds pqEcdh; vk?kw.kZ esa fHkékRed ifjorZu yxHkx

x

499

 
 
 

 gksxkA x dk eku_________ gksxkA

Question ID : 86435121278

Ans. Official Answer NTA (250)

Sol.

KTG & Thermodynamics

6. A sample of gas with  = 1.5 is taken through an adiabatic process in which the value is compressed

from 1200 cm3. If the initial pressure is 200 kPa. The absolute value of the workdone by the gas in the

process = —————— J.

,d  = 1.5 okys xSl lSEiy esa :)ks"e izØe gksrk gS ftlesa vk;ru 1200 lseh3 rd lEihfMr gksrk gSA ;fn izkjfEHkd

nkc 200 kPa gks] rks izØe esa xSl }kjk Ñr dk;Z dk ije eku —————— twy gksrk gSA

Question ID : 86435121271
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Ans. Official Answer NTA (480)

Sol.

Geometrical Optics

7. Cross-section view of a prism is the equilateral triangle ABC shown in the figure. The minimum devia-

tion is observed using this prism when the angle of incidence is equal to the prism angle. The time taken

by light to travel from P (midpoint of BC) to A is —————— × 10–10 s.

(Given, speed of light in vacuum = 3 × 108 m/s and 
3

cos30º
2

 )

,d fizTe ds vuqiLFk dkV dk n`'; ,d leokgq f=Hkqt ABC gS] tSlk fd fp= esa n'kkZ;k x;k gSA tc vk;ru dks.k dk

eku fizTe dks.k ds cjkcj gksrk gS] bu fizTe ds iz;ksx djus ij U;wUre fopyu izsf{kr gksrk gSA P (BC ds e/; fcUnq) ls

A rd pyus esa izdk'k }kjk yxk le; —————— × 10–l ls- gksrk gSA

(fn;k gS fuokZr esa izdk'k dh pky = 3 × 108 m/s vkSj 
3

cos30º
2

 )

Question ID : 86435121270

Ans. Official Answer NTA (5)
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Sol.

Kinematics

8. A particle is moving with constant acceleration 'a'. Following graph shows v2 versus x(displacement)

plot. The acceleration of the particle is —————— m/s2.

,d d.k vpj Roj.k 'a' ls xfr djrk gSA fuEufyf[kr xzkQ v2 rFkk x(foLFkkiu) ds chp [khapk x;k gsA d.k dk Roj.k

—————— eh-/ls-2

Question ID : 86435121276

Ans. Official Answer NTA (1)
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Sol.

Wave Optics

9. In a Young's double slit experiment, the slits are separated by 0.3 mm and the screen is 1.5 m away from

the plane of slits. Distance between fourth bright fringes on both sides of central bright fringe is 2.4 cm.

The frequency of light used is —————— × 1014 Hz.

,d ;ax f}fLyV iz;ksx esa fLyVksa ds chp nwjh 0.3 feyh ehVj (mm) rFkk fLyVksa ds ry ls insZ dh nwjh 1.5 ehVj gSA

dsUnzh; pedhyh fÝUt ds nksuksa rjQ prqFkZ pedhyh fÝUtksa ds chp dh nwjh  2.4 lseh. gSA iz;qDr izdk'k dh vkofÙk —

————— × 1014 gVZt gSA.

Ans. Official Answer NTA (5)

Sol.
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Capacitance

10. A parallel plate capacitor of capacitance 200 µF is connected to a battery of 200 V. A dielectric slab of

dielectric constant 2 is now inserted into the space between plates of capacitor while the battery remain

connected. The change in the electrostatic energy in the capacitor will be ——————— J.

200 µF /kkfjrk dk ,d lekUrj IysV la/kkfj= 200 oksYV ls tksM+ j[krs gq, 2 isjkoS|qrkad okys iSjkoS/kqr xqVds dks IysVksa

ds chp j[k nsrs gsA /kkfj= esa fLFkj oS|qr ÅtkZ dk ifjorZu ——————— twy gksxkA

Question ID : 86435121272

Ans. Official Answer NTA (4)

Sol.


