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SECTION – A

Electromagnetic Induction (EMI)

1. A bar magnet is passing through a conducting loop of radius R with velocity v. The radius of the bar

magnet is such that it just passes through the loop. The induced e.m.f. in the loop can be represented by

the approximate curve :

,d NM+ pqEcd R f=T;k dh ,d pkyd ywi ls v osx ls xqtjrk gSA NM+ pqEcd dh f=T;k bl izdkj gksrh gS fd og

ywi ls xqtjrk ek= gSA dq.Myh esa izsfjr fo-ok-c- dks fdl yxHkx oØ ls iznf'kZr dj ldrs gSa :

.
N

.
S

loop

R

v

l

(1) 

emf
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t
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emf

1/v

t



Question Paper With Text Solution (Physics)
JEE Main August 2021 | 27 August  Shift-1

Page No. 3

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

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

(3) 

emf

1/v

t

(4) 

emf

1/v

t

Question Type : MCQ
Question ID : 86435120543
Option 1 ID : 86435168224
Option 2 ID : 86435168223
Option 3 ID : 86435168225

Option 4 ID : 86435168226

Ans. Official Answer NTA (2)

Sol. (1) When bar magnet enetring into the loop   flux increases so negative emf induced

(2) while bar magnet passing through loop  no change in flux so no emf induced.

(3) while bar magnet leaving the loopflux decreases so a positive emf induced.

Units & Dimensions

2. Which of the following is not a dimensionless quantity ?

(1) Permeability of free space (µ
0
)

(2) Relative magnetic permeability (µ
r
)

(3) Power factor

(4) Quality factor

fuEufyf[kr esa ls dkSu lh jkf'k foek foghu gS ?
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(1) fuokZr dh pqEcd'khyrk (µ
0
)

(2) lkis{k pqEcdh; pqEcd'khyrk (µ
r
)

(3) 'kfDr xq.kkad

(4) xq.krk xq.kkad

Question ID : 86435120534

Option 1 ID : 86435168190

Option 2 ID : 86435168189

Option 3 ID : 86435168188

Option 4 ID : 86435168187

Ans. Official Answer NTA (1)

Sol. r

0


  

  dimensionless

power factor = cos    trigonometric  function (dimensionless)

0
0

B

H
    dimension = M1L1T–2A–2

Quality factor = 
Energystored

Energydissipited in onecycle  = dimensionless

Magnetic Field & Force

3. Two ions of masses 4 amu and 16 amu have charges +2e and +3e respectively. These ions pass through

the region of constant perpendicular magnetic field. The kinetic energy of both ions is same. Then :

(1) Lighter ion will be deflected more than heavier ion

(2) Lighter ion will be deflected less than heavier ion

(3) Both ions will be deflected equally

(4) No ion will be deflected

4 ijek.kq nzO;eku ek=kd (amu) rFkk 16 amu ds nks vk;uksa ij Øe'k% +2e rFkk +3e dk vkos'k gSaA ;s vk;u vpj

yEcor~ pqEcdh; {ks= ds ijkl ls xqtjrs gSaA ;fn nksuksa vk;uksa dh xfrt ÅtkZ leku gS] rks :

(1) gYdk vk;u vf/kd fo{ksfir gksxk Hkkjh vk;u lsA

(2) gYdk vk;u de fo{ksfir gksxk Hkkjh vk;u lsA

(3) nksuksa vk;u leku :i ls fo{ksfir gksaxsA

(4) dksbZ vk;u fo{ksfir ugha gksxkA

Question ID : 86435120542
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Option 1 ID : 86435168219

Option 2 ID : 86435168220

Option 3 ID : 86435168221

Option 4 ID : 86435168222

Ans. Official Answer NTA (1)

Sol.

 r

d

U

U

d
sin

r
  , where   is deflection angle.

1

r
   ......(i)

mv P 2mKE
r

qB qB qB
  

m
r

q


2 2 1

1 1 2

r m q 16 2 4
1

r m q 4 3 3
     

r
2
 > r

1

by eq.(i) 2 1   , lighter deflected more than havier..

Simple Harmonic Motion (SHM)

4. The variation of displacement with time of a particle executing free simple harmonic motion is shown

in the figure.

ljy vkorZ xfr djrs gq, d.k ds foLFkkiu dk ifjorZu le; ds lkFk fp=k esa fn[kk;k x;k gSA

x
O A B

C t

The potential energy U(x) versus time (t) plot of the particle is correctly shown in figure:

d.k ds fLFkfrt ÅtkZ U(x) rFkk le; (t) ds chp xzkQ dks lgh :i ls iznf'kZr djus oky fp=k gS:
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(1) 

U(x)

O
A B C

t

(2) 

U(x)

O

A B

C
t

(3) 

U(x)

O
A B

C t

(4) 

U(x)

O

A B

C t

Question ID : 86435120538

Option 1 ID : 86435168203

Option 2 ID : 86435168205

Option 3 ID : 86435168206

Option 4 ID : 86435168204

Ans. Official Answer NTA (4)

Sol. Potential energy (U
(x)

) = kx21

2

Given, x A sin( t) 

Then U
(x)

 = k(Asin t) 21

2

( x )
U kA sin ( t)

 
  
 

2 21

2

KTG & Thermodynamics

5. A balloon carries a total load of 185 kg at normal pressure and temperature of 27ºC. What load will the

balloon carry on rising to a height at which the barometric pressure is 45 cm of Hg and the temperature

is –7ºC. Assuming the volume constant ?

,d xqCckjk lkekU; nkc rFkk 27ºC rki ij dqy 185 kg Hkkj ys tkrk gSA ftl Å¡pkbZ ij cSjksehVj dk nkc 45 cm

ikjs dk LrEHk rFkk rki –7ºC gks] ml ij ;g xqCckjk fdruk Hkkj ys tk;sxk ? eku yhft, vk;ru vpj gSA

(1) 214.15 kg
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(2) 219.07 kg

(3) 181.46 kg

(4) 123.54 kg

Question ID : 86435120537

Option 1 ID : 86435168200

Option 2 ID : 86435168201

Option 3 ID : 86435168202

Option 4 ID : 86435168199

Ans. Official Answer NTA (4)

Sol. P RT 

 
1 1 1

2 2 2

P T

P T






1

2

76 300

45 266

  
  

  

1

2

1.497





V si constant 
1 1

2 2

M

M


 



2

2

185
1.497 M 123.54kg

M
  

Geometrical Optics

6. An object is placed beyond the centre of curvature C of the given concave mirror. If the distance of the

object is d
1
 from C and the distance of the image formed is d

2
 from C, the radius of curvature of this

mirror is :

,d oLrq fn, x;s vory niZ.k ds oØrk dsUnz C ds ijs j[kh tkrh gSA ;fn C ls oLrq dh nwjh d
1
 rFkk C ls izfrfcEc

dh nwjh d
2
 gks] rks niZ.k dh oØrk f=T;k gksrh gS:

(1) 
1 2

1 2

2d d

d d
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(2) 
1 2

1 2

d d

d d

(3) 
1 2

1 2

d d

d d

(4) 
1 2

1 2

2d d

d d

Question ID : 86435120545

Option 1 ID : 86435168233

Option 2 ID : 86435168231

Option 3 ID : 86435168232

Option 4 ID : 86435168234

Ans. Official Answer NTA (1)

Sol.

R

d 1 d 2

O C I

Object is for from center then Image will be in between focus point  and center of curvature.

Mirror formula = 
v u f
 

1 1 1

(R d ) (R d ) R


  

   
2 1

1 1 2

d d
R

d d
 


1 2

1 2

2

Rotational Motion

7. Moment of inertia of a square plate of side l about the axis passing through one of the corner and

perpendicular to the plane of square plate is given by:

Hkqtk l ds ,d oxkZdkj IysV dk mlds ,d dksus ls xqtjus okyh rFkk mlds ry ds yEcor~ v{k ds ifjr% tM+Ro vk?kw.kZ

gksrk gS :

(1) 
2M

6

l
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(2) 
2M

12

l

(3) 
22

M
3

l

(4) 2Ml

Question ID : 86435120531

Option 1 ID : 86435168177

Option 2 ID : 86435168175

Option 3 ID : 86435168176

Option 4 ID : 86435168178

Ans. Official Answer NTA (3)

Sol.

I y

I xI z
l

l

Z x y
I I I 

= 
M M


2 2

3 3

l l

M


22

3

l

Nuclear Physics

8. There are 1010 radioactive nuclei in a given radiactive element. Its half-life time is 1 minute.

How many nuclei will remain after 30 seconds ?  2 1.414

,d jsfM;kslfØ; rRo esa 1010 jsfM;kslfØ; ukfHkd gSA bldh v)Z&vk;q 1 feuV gSA 30 lsd.M ckn fdrus ukfHkd cps
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jsgsaxs ?  2 1.414

(1) 4 × 1010

(2) 7 × 109

(3) 2 × 1010

(4) 105

Question ID : 86435120548

Option 1 ID : 86435168246

Option 2 ID : 86435168245

Option 3 ID : 86435168244

Option 4 ID : 86435168243

Ans. Official Answer NTA (2)

Sol.

1/2t / t

0

N 1

N 2

 
  
 

30/60

10

N 1

10 2

 
   

 

1/2 10
10 91 10

N 10 7 10
2 2

 
     

 

Electrostatics

9. In millikan's oil drop experiment, what is viscous force acting on an uncharged drop of radius

2.0 × 10–5 m and density 1.2 × 103 kgm–3 ? Take viscosity of liquid = 1.8 × 10–5 Nsm–2.

(Neglect buoyancy due to air).

fefydku rsy cwan iz;ksx esa,  2.0 × 10–5 m f=T;k rFkk 1.2 × 103 kgm–3 ?kuRo dh vukosf'kr cw¡n ij ';kurk cy D;k

gksxk ? cw¡n dh ';kurk = 1.8 × 10–5 Nsm–2 yhft,A

(ok;q ds dkj.k mNky dks ux.; eku fyft,)

(1) 3.8 × 10–11 N

(2) 3.9 × 10–10 N

(3) 5.8 × 10–10 N

(4) 1.8 × 10–10 N

Question ID : 86435120530

Option 1 ID : 86435168173
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Option 2 ID : 86435168174

Option 3 ID : 86435168171

Option 4 ID : 86435168172

Ans. Official Answer NTA (2)

Sol. Viscous force = weight of oil drop.

vg 

34
r g

3

 
   

 

3 5 34
1.2 10 (2 10 ) (10)

3
 

    
 

103.9 10 

Capacitance

10. Calculate the amount of charge on capacitor of 4 µF. The internal resistance of battery is 1  :

4 µF (ekbØksQSjM) ds /kkfj= ij vkos'k dh x.kuk dhft,A cSVjh dk vkUrfjd izfrjks/k 1 gS :

4  F 6
2  F

2  F5V

4

(1) 8 µC

(2) 4 µC

(3) zero

(4) 16 µC

Question ID : 86435120539

Option 1 ID : 86435168209

Option 2 ID : 86435168208

Option 3 ID : 86435168207

Option 4 ID : 86435168210

Ans. Official Answer NTA (1)

Sol. No current will flow in upper branch
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Potential drop across 4  resistor = V = 


5
4

4 1

V = 4 volt

q = C
eq

(V) = 
( )

( ) c
( )

  
  

  

4 2 2
4 8

4 2 2

Electromagnetic Waves

11. Electric field in a plane electromagnetic wave is given by

E = 50 sin(500x – 10 × 1010t) V/m

The velocity of electromagnetic wave in this medium is :

(Given C = speed of light in vacuum)

,d lery fo|qr pqEcdh; rjax esa fo|qr {ks= dks E = 50 sin(500x – 10 × 1010t) V/m fn;k x;k gSA

ek/;e esa fo|qrpqEcdh; rjax dk osx gS :

(fn;k gS C = fuokZr esa izdk'k dh pky)

(1) 
C

2

(2) C

(3) 
2

C
3

(4) 
3

C
2

Question ID : 86435120544
Option 1 ID : 86435168230
Option 2 ID : 86435168228
Option 3 ID : 86435168227

Option 4 ID : 86435168229

Ans. Official Answer NTA (3)

Sol.
10

810 10
v 2 10

k 500

 
   

 82 2C
v 3 10

3 3
  

Geometrical Optics
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12. Find the distance of the image from object O, formed by the combination of lenses in the figure:

fp= esa fn, x;s ysUlksa ds la;kstu ls cus izfrfcEc dh oLrq O ls nwjh Kkr dhft;sA

30 cm 5cm 10cm

O

f  f f = +10cm   = – 10cm =+30 cm

(1) 20 cm

(2) infinity (vuar)

(3) 10 cm

(4) 75 cm

Question ID : 86435120546

Option 1 ID : 86435168236

Option 2 ID : 86435168238

Option 3 ID : 86435168235

Option 4 ID : 86435168237

Ans. Official Answer NTA (4)

Sol. use lens formula 
1 1 1

v u f
  

1

1

1 1 1
v 15cm

v 30 10
   



2

2

1 1 1
v

v 10 10
    



3

3

1 1 1
v 30cm

v 30
   



So, OV
3
 = (30 + 5 + 10) + v

3
 = 45 + 30 = 75 cm

Dual Nature of Radiation & Matter

13. In a photoelectric experiment, increasing the intensity of incident light:

(1) Increases the frequency of photons incident and the K.E. of the ejected electrons remains unchanged
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(2) Increases the number of photons incident and the K.E. of the ejected electrons remains unchanged

(3) Increases the frequency of photons incident and increases the K.E. of the ejected electrons

(4) Increases the number of photons incident and also increases the K.E. of the ejected electrons

izdk'k oS|qr iz;ksx esa vkikfrr izdk'k dh rhozrk c<+kus ij:

(1) ;g vkifrr QksVkuksa dh vko`fÙk dks c<+krk gS rFkk mRlftZr bysDVªkuksa dh xfrt ÅtkZ vifjofrZr jgrh gSA

(2) ;g vkifrr QksVkuksa dh la[;k dks c<+krk gS rFkk QksVksbysDVªkuksa dh xfrt ÅtkZ vifjofrZr jgrh gSA

(3) ;g vkifrr QksVkuksa dh vko`fÙk dks c<+krk gS rFkk mRlftZr bysDVªkuksa dh xfrt ÅtkZ c<+krk gSA

(4) ;g vkifrr QksVkuksa dh la[;k dks c<+krk gS rFkk QksVksbysDVªkuksa dh xfrt ÅtkZ dks c<+krk gSA

Question ID : 86435120547

Option 1 ID : 86435168242

Option 2 ID : 86435168240

Option 3 ID : 86435168241

Option 4 ID : 86435168239

Ans. Official Answer NTA (2)

Sol. Increasing intensity means number of incident photons are increased.

Kinetic energy of ejected electrons depend on the frequency of incident photons, not the intensity.

Current Electricity

14. Five identical cells each of internal resistance 1  and emf 5 V are connected in series and in parallel

with an external resistance 'R'. For what value of 'R', current in series and parallel combination will

remain the same ?

;fn 5 leku lsysa vkUrfjd izfrjks/k 1  rFkk fo-ok-c- 5 V dks Js.kh Øe rFkk lekUrj Øe esa ,d cká izfrjks/k 'R' ds

lkFk tksM+h tkrh gSaA 'R' ds fdl eku ds fy;s Js.kh rFkk lekUrj Øe esa fo|qr /kkjk leku gksxh ?

(1) 10 

(2) 5 

(3) 1 

(4) 25 

Question ID : 86435120541

Option 1 ID : 86435168217
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Option 2 ID : 86435168216

Option 3 ID : 86435168215

Option 4 ID : 86435168218

Ans. Official Answer NTA (3)

Sol. In series   E
eq

 = 5E = 5(5) = 25 Volt

R
eq

 = R + 5

eq

s

e q

E 25
i

R R 5
 

  ....(1)

In parallel eq

E 5
E 1volt

5 5
   

eq

1
R R

5
 

eq

p

eq

E 1
i

R R 1/ 5
 

   .....(2)

p si i R 1    

Electrostatics

15. A uniformly charged disc of radius R having surface charge density  is placed in the xy plane with its

center at the origin. Find the electric field intensity along the z-axis at a distance Z from origin :

 lrg vkos'k ?kuRo ls R f=T;k dh leku:i ls vkosf'kr ,d pdrh x-y ry esa j[kh gS] ftldk dsUnz ewyfcUnq ij

gSA z-v{k ds vuqfn'k ewy fcUnq ls Z nwjh ij fo|qr {ks= dh rhozrk Kkr dhft,A

(1)  
0

½2 2

2 1
E Z

Z R
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(2)  
½2 2

0

Z
E 1

2 Z R

 
   

   

(3)  
½2 2

0

Z
E 1

2 Z R

 
   

   

(4)   22 2
0

1 1
E

2 ZZ R

 
  
   

Question ID : 86435120540

Option 1 ID : 86435168213

Option 2 ID : 86435168212

Option 3 ID : 86435168211

Option 4 ID : 86435168214

Ans. Official Answer NTA (2)

Sol.

r

d r

dE

Disc( ,R)

z

Take a small rind of radius 'r' and thickness 'dr'

Area of this elemental ring  = dA = 2 rdr

Charge on this ring = dq = dA (2 rdr)   

Electric fied due to this element =  
3/22 2

k(dq)z
dE

r z




E R

2 2 3/2

0 0

k(2 rdr)z
dE ,.......

(r z )




   where 
0

1
k

4
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2 2
0

z
E 1

2 R z

 
  

  

Circular Motion

16. A huge circular arc of length 4.4 ly subtends an angle '4s' at the centre of the circle. How long it would

take for a body to complete 4 revolution if its speed is 8 AU per second ?

Give : 1 ly = 9.46 × 1015 m

          1 AU = 1.5 × 1011 m

4.4 'izdk'k o"kZ' dk cM+k pki o`Ùk ds dsUnz ij '4s' dk dks.k cukrk gSA 8AU izfr lsd.M dh pky ls ,d oLrq dks 4 pDdj

iwjk djus esa fdruk le; yxsxk ?

fn;k gS:    1 izdk'k o"kZ = 9.46 × 1015 m

              1 AU = 1.5 × 1011 m

(1) 4.5 × 1010 s

(2) 3.5 × 106 s

(3) 4.1 × 108 s

(4) 7.2 × 108 s

Question ID : 86435120532

Option 1 ID : 86435168179

Option 2 ID : 86435168181

Option 3 ID : 86435168180

Option 4 ID : 86435168182

Ans. Official Answer NTA (1)

Sol. R( ) R   


l
l

Time  = 
totaldistance ( R)

speed v




4 2

v

  
    

4 2
l
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. .

/

( . )

  
  



15

11

4 4 9 46 10
8

4

8 1 5 10

. sec  104 5 10

Semiconductors

17. For a transistor in CE mode to be used as an amplifier, it must be operated in :

(1) Both cut-off and saturation

(2) Cut-off region only

(3) The active region only

(4) Saturation region only

mHk;fu"B mRltZd foU;kl esa izo/kZd ds :i esa iz;qDr VªkfUtLVj dk lapkyu gksuk pkfg,:

(1) vard rFkk lar`Ir nksuksa {ks=kksa esa

(2) vard {ks= esa dsoy

(3) dsoy lfØ;k {ks= esa

(4) lar`Ir {ks= esa dsoy

Question ID : 86435120549

Option 1 ID : 86435168249

Option 2 ID : 86435168247

Option 3 ID : 86435168250

Option 4 ID : 86435168248

Ans. Official Answer NTA (3)

Sol. Part of theory (Active region)

KTG & Thermodynamics

18. An ideal gas is expanding such that PT3 = constant. The coefficient of volume expansion of the gas is:

,d vkn'kZ xSl PT3 = fu;rkad ds vuqlkj izlkfjr gksrh gSA xSl dk vk;ru izlkj xq.kkad gS:

(1) 2/T

(2) 3/T

(3) 4/T

(4) 1/T
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Question ID : 86435120536

Option 1 ID : 86435168196

Option 2 ID : 86435168197

Option 3 ID : 86435168198

Option 4 ID : 86435168195

Ans. Official Answer NTA (3)

Sol. PT3 = constant

nRT
T

V

 
 

 

3

 constant

T4V–1 = constant (k)
V = KT4

Take log both sides
ln(V) = ln(k) + 4ln(T)

differentiate both sides 
V T

V V T
V T T

    
       

   

4
4  .......(i)

as ke know,    V V T    ........(ii)

by comparing (i) & (ii)   
T

 
4

Units & Dimensions

19. If E and H represents the intensity of electric field and magnetising field respectively, then the unit of E/

H will be :

;fn E rFkk H Øe'k% fo|qr {ks= dh rhozrk rFkk pqEcdh; {ks= dh rhozrk iznf'kZr djrs gksa] rks E/H dk ek=d gksxk:

(1) newton

(2) ohm

(3) mho

(4) joule

Question ID : 86435120535

Option 1 ID : 86435168194

Option 2 ID : 86435168192

Option 3 ID : 86435168191

Option 4 ID : 86435168193

Ans. Official Answer NTA (2)

Sol.
E Volt / meter Volt

Ohm
M Amper / meter Ampere
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Vectors

20. The resultant of these forces OP,OQ,OR,OS
   

 and OT


 is approximately ————— N.

[Take 3 1.7, 2 1.4   Given î  and ĵ  unit vectors along x, y axis]

fp=kuqlkj cyksa  OP,OQ,OR,OS
   

 rFkk  OT


 dk ifj.kkeh yxHkx gksrk gS :

[eku fyft,: 3 1.7, 2 1.4   A fn;k gS î  rFkk ĵ  Øe'k% x, y v{k ds vuqfn'k bdkbZ lfn'k gSa]

15N

60° 30°

30°

15N

20N

10N

45°45°

T
y 20N

P

Q

x

Ry'S

x'
O

(1) ˆ ˆ9.25 5i + j

(2) ˆ ˆ3 15i + j

(3) ˆ ˆ–1.5 15.5i – j

(4) ˆ ˆ2.5 14.5i – j

Question ID : 86435120533

Option 1 ID : 86435168185

Option 2 ID : 86435168183

Option 3 ID : 86435168184

Option 4 ID : 86435168186

Ans. Official Answer NTA (1)

Sol. o oˆ ˆ ˆ ˆOP 20sin 30 (i) 20cos30 ( j) 10i 10 3j   


o oˆ ˆ ˆ ˆOQ 10cos30 (i) 10sin 30 ( j) 5 3i 5j   


o oˆ ˆ ˆ ˆOR 20cos 45 (i) 20sin 45 ( j) 10 2i 10 2 j    
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o o 15 15ˆ ˆ ˆ ˆOS 15cos 45 ( i) 15sin 45 ( j) i j
2 2

      


o o 15 3 15ˆ ˆ ˆ ˆOT 15sin 60 ( i) 15cos 60 ( j) i j
2 2

     


15 15 3 ˆOQ OR OS OT 10 5 3 10 2 i
22

 
         

 

    15 15 ˆ10 3 5 10 2 i
22

 
     
 

= ˆ ˆ9.25i 5j

SECTION - B

Heat Transfer

1. A rod CD of thermal resistance 10.0 KW–1 is joined at the middle of an indentical rod AB as shown in

figure. The ends A, B and D are maintained at 200ºC, 100ºC and 125ºC respectively. The heat current in

CD is P watt. The value of P is —————.

fp=kuqlkj Å"eh; izfrjks/k 10.0 KW–1 dk ,d NM+ CD dks leku NM+ AB ds e/; esa tM+k tkrk gSA A, B rFkk D

fdukjksa dks Øe'k% 200ºC, 100ºC rFkk 125ºC ij iksf"kr fd;k tkrk gSA CD esa Å"ek /kkjk P dk eku —————

gSA

A

200°C

B

C 100°C

125°C D

Question ID : 86435120559

Ans. Official Answer NTA (2)

Sol. AB and CD are indentical 
AB CD

R R kw   110
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C is mid point of AB 
AC BC

R R kw    15

At point 'C'

200°C T°C 100°C
A C B

D
125°C 

T T T  
  

200 125 100

5 10 5

T C  145

In CD, I
h
 = w

145
2

10

Communication Systems

2. A transmitting antenna has a height of 320 m and that of receiving antenna is 2000 m. The maximum

distance between them for satisfactory communication in line of sight mode is 'd'. The value of 'd' is —

———— km.

,d izs"kh ,fUVuk dh Å¡pkbZ 320 m rFkk ,d xzkgh ,fUVuk dh Å¡pkbZ 2000 m gSA n`f"V js[kk fo/kk esa lUrks"ktud lapkj

ds fy, muds chp vf/kdre nwjh 'd' gSA 'd' dk eku —————  fdeh gSA

Question ID : 86435120558

Ans. Official Answer NTA (224)

Sol. m T Rd Rh Rh 2 2

 meter       3 32 6400 10 320 2 6400 10 2000

km 224

Gravitation

3. A body of mass (2M) splits into four masses {m, M – m, m, M – m}, which are rearranged to form a
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square as shown in the figure. The ratio of 
M

m
 for which, the gravitational potential energy of the

system becomes maximum is x : 1. The value of x is —————.

,d (2M) nzO;eku dh oLrq pkj nzO;ekuksa {m, M – m, m, M – m} esa VwVrh gS, rks fp=kuqlkj ,d oxZ ds :i esa

O;ofLFkr fd, tkrs gSaA 
M

m
 dk vuqikr, ftlds fy, fudk; dh xq:Roh; fLFkfrt ÅtkZ vf/kdre gks tkrh gS x : 1 gksrk

gSA x dk eku ————— gSA

d

m M –m

mM –m
d

Question ID : 86435120553

Ans. Official Answer NTA (2)

Sol. Energy is maximum when mass splits equally

M M
m  

2

4 2

M

m
 2

Semiconductors

4. A circuit is arranged as shown in figure. The output voltage V
0
 is equal to ————— V.

fp=kuqlkj ,d ifjiFk O;ofLFkr gSA fuxZr foHko V
0
 ————— oksYV ds cjkcj gksrk gSA
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D 1

V 0

D 2

D 1

D 2

R R

R
5V

5V

Question ID : 86435120550

Ans. Official Answer NTA (5)

Sol. D
1
 & D

2
 are in forward bias, so they acted as hegligible resistance

V 0

ov

R R

R
5V

5V

ov ov

ov ov

= V
input

 = 0
=I

input
 = 0

= I
output

 = 0
V

0
 = 5 volt

Sound Waves

5. Two cars X and Y are approaching each other with velocities 36 km/h and 72 km/h respectively. The

frequency of a whistle sound as emitted by a passenger in car X, heard by the passenger in car Y is 1320

Hz. If the velocity of sound in air is 340 m/s, the actual frequency of the whistle sound produced is —

————— Hz.

nks dkjsa X rFkk Y Øe'k% 36 km/h rFkk 72 km/h ls ,d nwljs dh vksj pyrh gSA dkj X ds ;k=h }kjk mRiUu lhVh

dh vko`fÙk, dkj Y ds ;k=h }kjk 1320 Hz izsf{kr gksrh gSA ;fn ok;q esa /ofu dk osx 340 m/s gS, lhVh ds vkokt dh

okLrfod mRiUu

—————— Hz gksrh gSA

Question ID : 86435120554
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Ans. Official Answer NTA (1210)

Sol.
x

V x
y

V y

x
V km / hr m / s

 
  

 

5
36 10

18

y
V km / hr m / s

 
  

 

5
72 20

18

V V
f ' f

V V

 
  

 

0

0

5


f f Hz
 

   
 

0 0

340 20
1320 1210

340 10

Kinematics

6. If the velocity of a body related to displacement x is given by 5000 24xv =  m/s, then the accelera-

tion of the body is —————— m/s2.

;fn foLFkkiu x ls lEcfU/kr oLrq dk osx 5000 24xv =  m/s gks, rks Roj.k —————— m/s2 gksrk gSA

Question ID : 86435120552

Ans. Official Answer NTA (12)

Sol. V x 500 24

 
dv

dx vx x
  

 

1 12 12
24

2 500 24 500 24

dv
a v

dx

 
  

 

Put values a v m / s
v

 
   

 

212
12

Work, Power & Energy (WPE)

7. Two persons A and B perform same amount of work in moving a body through a certain distance d with

application of forces acting at angles 45º and 60º with the direction of displacement respectively. The

ratio of force applied by person A to the force applied by person B is 
1

x
. The value of x is ———.
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foLFkkiu dh fn'kk ls Øe'k% 45º rFkk 60º dks.k ij yxk;s x;s cyksa ls oLrq dh 'd' nwjh rd xfr djkus esa nks O;fDr A

rFkk B leku dk;Z fuLikfnr djrs gSaA O;fDr A }kjk yxk;s x;s cy rFkk O;fDr B }kjk yxk;s cy dk vuqikr 
1

x

gSA x dk eku

——— gSA

Question ID : 86435120551

Ans. Official Answer NTA (2)

Sol.
A B

W W

   A B
F d cos F d cos  45 60

A B

d d
F F

   
   

   22

A

B

F

F
 

2 1

2 2

compare with 
x


1 1

2

x = 2

Magnetic Field & Force

8. A uniform conducting wire of length is 24a, and resistance R is wound up as a current carrying coil in

the shape of an equilateral triangle of side 'a' and then in the form of a square of side 'a'. The coil is

connected to a voltage source V
0
. The ratio of magnetic moment of the coils in case of equilateral

triangle to that for square is 1: y  where y is —————.

yEckbZ 24a rFkk izfrjks/k R dk ,dleku pkydh; rkj, 'a' Hkqtk ds leckgq f=Hkqt vkSj fQj 'a' Hkqtk ds oxZ ds :i esa

yisVdj /kkjkokgh dq.Myh cuk;k tkrk gSA dq.Myh dks foHko L=ksr V
0 
ls tksM+k tkrk gSA leckgq f=Hkqt rFkk oxZ ds :i

esa dq.Mfy;ksa ds pqEcdh; vk?kw.kksZa dk vuqikr 1: y  gksrk gS] tgk¡ y  ————— gSA
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Question ID : 86435120556

Ans. Official Answer NTA (3)

Sol. In triangular shape t

a
N

a
 

24
8

3

In square shape s

a
N

a
 

24
6

4

M = NIA, A   Area.
N   No. of turns
I   Current in loop

t t t t

s s s s

M N I A

M N I A
   ............{given, I

t
 = I

s
}

t

s

a
M

M (a )

 
 
  

2

2

3
8

4 1

6 3

t s
M : M :1 3

Compare with : y1

y = 3

Current Electricity

9. First, a set of n equal resistors of 10  each are connected in series to a battery of emf 20 V and internal

resistance 10 . A current I is observed to flow. Then, the n resistors are connected in parallel to the

same battery. It is observed that the current is increase 20 times, then the value of n is —————.

loZizFke izR;sd 10 ds n cjkcj izfrjks/kd 20 V fo-ok-c- rFkk 10 vkUrfjd izfrjks/k ds cSVjh ls Js.kh dqy esa tqM+s

gksrs gSaA izokfgr /kkjk I izsf{kr dh tkrh gSA mlds ckn mlh cSVjh ls n izfrjks/kd lekUrj Øe esa tksM+s tkrs gSaA ;g ik;k

x;k gS fd /kkjk dk eku 20 xquk c<+ tkrk gS] rks n dk eku ————— gSA

Question ID : 86435120555

Ans. Official Answer NTA (20)

Sol. In Series, R
eq

 = nR = 10n

s

eq

I
R n n

  
  

20 20 2

10 10 10 1
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in parallel, eq

R
R

n n
 

10

P

n
I

n
n

 


20 2

10 110

Given, 
p

s

n
I n
I

n

 



2

120
2

1

n = 20

Alternating Current (AC)

10. The alternating current is given by

2
i 42 sin t 10 A

T

   
   

  

The r.m.s. value of this current is —————— a.

izR;korhZ /kkjk

2
i 42 sin t 10 A

T

   
   

  
 ,fEi;j nh x;h gSA

/kkjk dk oxZ ek/; ewy eku ——————  ,fEi;j gSA

Question ID : 86435120557

Ans. Official Answer NTA (11)

Sol.
rms rms rms

f f f 2 2 2

1 2

 
 

   
 

2

242
10

2

rms
f 2 121

rms
f 11  Ampere


