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Kinematics (Motion in Plane)

1. Given below are two statements. One is labelled as Assertion A and the other is labelled as Reason R.

Assertion A: Two identical balls A and B thrown with same velocity ‘u’ at two different angles with

horizontal attained the same range R. If A and B reached the maximum height h
1
 and h

2
  respectively,

then 1 2R 4 h h

Reason R: Product of said heights.

2 2 2 2

1 2

u sin u cos
h h .

2g 2g

    
    
   

Choose the correct answer:

(1) Both A and R are true and R is the correct explanation of A.

(2) Both A and R are true and R is NOT the correct explanation of A.

(3) A is true but R is false.

(4) A is false but R is true.

uhps nks dFku fn, x, gSaA ftuesa ls igys dks vfHkdFku A }kjk fu:fir fd;k x;k gSa] ,oa nwljs dks dkj.k R }kjk fu:fir fd;k

x;k gSA

vfHkdFku A: nks ,d leku xsans A vkSj B, leku osx ‘u’ ls {kSfrt ls vyx&vyx dks.kksa ij Qsadh tkrh gSa] tks leku nwjh R

r; djrh gSaA ;fn A ,oa B }kjk izkIr dh xbZ vf/kdre Å¡pkbZ;k Øe'k% h
1
 o h

2
 gSa] rks 1 2R 4 h h  gksxkA

dkj.k R: crkbZ xbZ Å¡pkbZ;ksa dk xq.kuQy gSA

2 2 2 2

1 2

u sin u cos
h h .

2g 2g

    
    
   

lgh mRrj pqusa:

(1) A ,oa R nksuksa lR; gS] vkSj R, A dh lgh O;k[;k gSA

(2) A ,oa R nksuksa lR; gS] vkSj R, A dh lgh O;k[;k ugha gSA

(3) A lR; gS] fdUrq R vlR; gSA

(4) A vlR; gS] fdUrq R lR; gSA

Question ID:1631

Ans. Official Answer NTA (1)

Sol. (A) 


(B) 

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For A: Angle of projection =   (with horizontal)

For B: Angle of projection = 90 –   (with horizontal)

2 2

1

u sin
h

2g


  and 

2 2

2

u sin (90 )
h

2g




2 2

2

u cos
h

2g




2 2 2 2

1 2

u sin u cos
h h .

2g 2g

    
    
   

 

2 2

2

1 u sin (2 )

16 (2g)




 
2

1 2

R
h h

16


 1 2R 4 h h

Kinematics (Motion in a Straight Line)

2. Two buses P and Q start from a point at the same time and move in a straight line and their positions are

represented by 2
PX (t) t t    and 2

QX (t) ft t  . At what time, both the buses have same velocity?

nks clsa P ,oa Q leku LFkku ls] ,d gh le; ij] ljy js[kk esa pyuk izkjEHk djrh gSaA mudh fLFkfr;k¡ fuEu lehdj.kksa }kjk Øe'k%

fu:fir gS] 2
PX (t) t t    ,oa 2

QX (t) ft t   fdl le; ij nksuksa clksa dk osx leku gksxk ?

(1) 
f

1

 



(2) 
f

2( 1)

 



(3) 
f

2(1 )

 



(4) 
f

2(1 )





Question ID:1632

Ans. Official Answer NTA (4)

Sol. 2
PX (t) t t    and 2

QX (t) ft t 

p

P

dx
V 2 t

dt
     Q

Q

dx
V f 2t

dt
  

When both have same velocity
V

P
 = V

Q

 + 2t = f – 2t
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f
t

(2 2 )




 

Circular Motion

3. A disc with a flat small bottom beaker placed on it at a distance R from its center is revolving about an axis

passing through the center and perpendicular to its plane with an angular velocity . The coefficient of static

friction between the bottom of the beaker and the surface of the disc is µ. The beaker will revolve with the disc

if:

,d NksVk ,oa lery ryh okyk chdj] fdlh fMLd ij] blds dsUnz ls R nwjh ij j[kk gqvk gS] ,oa ;g fMLd bl chdj ds lkFk]

,d v{k ds ifjr% dks.kh; osx ls ?kw.kZu dj jgh gS] ;g ?kw.kZu v{k fMLd ds dsUnz ls xqtjrk gS ,oa r'rjh ds ry ds yEcor~ gSA

chdj dh ryh ,oa fMLd ds ry ds chp LFkSfrd ?k"kZ.k xq.kkad µ gSA chdj r'rjh ds lkFk&lkFk ?kw.kZu djsxk] ;fn:

(1) 2

µg
R

2




(2) 2

µg
R 



(3) 2

µg
R

2




(4) 2

µg
R 



Question ID:1633

Ans. Official Answer NTA (2)

Sol. .
mg

f

N


N = mg and f  mR2 (for no slipping)

µmg  mR2

2

µg
R 



Thermal Expansion

4. A solid metallic cube having total surface area 24 m2 is uniformly heated. If its temperature is increased by

10ºC, calculate the increase in volume of the cube.

(Given  = 5.0 × 10–4  ºC–1)

24 m2 dqy i`"B {ks=Qy okys] ,d /kkfRod ?ku dks ,dleku :i ls Åf"er fd;k tkrk gSA ;fn bldk rkieku 10ºC c< tkrk
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gS] rks ?ku ds vk;ru esa gqbZ o`f) Kkr djksA ¼fn;k gS   = 5.0 × 10–4  ºC–1)

(1)  2.4 × 106 cm3

(2) 1.2 × 105 cm3

(3) 6.0 × 104 cm3

(4) 4.8 × 105 cm3

Question ID:1634

Ans. Official Answer NTA (2)

Sol. A = 24 m2  = 6a2

a = 2 m

and V = a3

and 
V

3 T
V


 

 V = 3TV

V = 3 × 5 × 10–4 × 10 × 8

120 ×  10–3 m3

= 1.2 × 105 cm3

Calorimetry

5. A copper block of mass 5.0 kg is heated to a temperature of 500ºC and is placed on a large ice block. What

is the maximum amount of ice that can melt?

[Specific heat of copper: 0.39 J g–1 ºC–1 and latent heat of fusion of water : 335 J g–1]

5.0 kg nzO;eku ds rk¡cs ds xqVds dks 500ºC rkieku rd Åf"er fd;k tkrk gS ,oa fdlh cMs cQZ ds xqVds ij j[kk tkrk gSA

cQZ dh fdruh vf/kdre ek=k fi?ky ldrh gS ?

[rk¡cs dh fof'k"V Å"ek 0.39 J g–1 ºC–1 ,oa ikuh ds xyu dh xqIr Å"ek: 335 J g–1]

(1) 1.5 kg

(2) 5.8 kg

(3) 2.9 kg

(4) 3.8 kg

Question ID:1635

Ans. Official Answer NTA (3)

Sol. Heat loss by copper cube = Heat gain by Ice

 5 × 0.39 × 500 = m
Ice

 × 335
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 m
Ice

 = 2.9 kg

KTG & Thermodynamics

6. The ratio of specific heats 
P

V

C

C

 
 
 

 in terms of degree of freedom (f ) is given by:

fof'k"V Å"ekvksa dk vuqikr 
P

V

C

C

 
 
 

, Lora=rk dh dksfV (f ) ds :i esa fuEu esa ls fdlds }kjk fu:fir fd;k tk ldrk gS:

(1) 1
3

 
 

 

f

(2) 
2

1
 
 

 f

(3) 1
2

 
 

 

f

(4) 
1

1
 
 

 f

Question ID:1636

Ans. Official Answer NTA (2)

Sol. As C
V
 = fR/2

and C
P
 = C

V 
+ R

 
f 2

R
2

 
  
 

So 
P

V

C f 2 2
1

C f f


  

Circular Motion

7. For a particle in uniform circular motion, the acceleration a


 at any point P(R, ) on the circular path of radius

R is (when  is measured from the positive x-axis and v is uniform speed):

dksbZ d.k ,dleku o`Ùkh; xfr dj jgk gSA R f=T;k okys o`Ùkh; iFk ij fdlh fcUnq P(R, ) ij Roj.k a


 dk eku gS

(tgk¡  /kukRed x-v{k ls ekik x;k gS):

(1) 
2 2v vˆ ˆsin cos

R R
  i + j

(2) 
2 2v vˆ ˆcos sin

R R
  i + j
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(3) 
2 2v vˆ ˆcos sin

R R
  i – j

(4) 
2 2v vˆ ˆ

R R
 i + j

Question ID:1637

Ans. Official Answer NTA (3)

Sol.

v

ac



As particle is performing uniform cicular motion so a
t
 = 0 and 

2

c

v
a

R


 
2 2

c

v v ˆˆa cos ( ) sin ( j)
R R

     


i

Capacitance

8. Two metallic plates from a parallel plate capacitor. The distance between the plates is ‘d’. a metal sheet of

thickness d/2 and of area equal to area of each plate is introduced between the plates. What will be the ratio of

the new capacitance to the original capacitance of the capacitor?

nks /kkfRod ifê;k¡] ,d lekukUrj ifêdk la/kkfj= cukrh gSA nksuksa ifê;ksa ds chp dh nwjh ‘d’ gSA nksuksa ifê;ksa ds {ks=Qy ds leku

{ks=Qy dh ,oa d/2 eksVkbZ dh rhljh /kkfRod iêh] nksuksa ifê;ksa ds chp esa LFkkfir dh tkrh gSA rhljh /kkfRod iêh ds lkFk ,oa

rhljh /kkfRod iêh ds fcuk] nksuksa ifjfLFkfr;ksa esa] la/kkfj= dh /kkfjrkvksa dk vuqikr D;k gksxk?

(1) 2 : 1

(2) 1:2

(3) 1:4

(4) 4:1

Question ID:1638

Ans. Official Answer NTA (1)
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Sol.

d d/2

Without metallic plate with – metal plate

0C
d


 Part obtained by metal plate will not be used. So

So 
C ' 2

C 1
  

0 0A 2 A
C'

d / 2 d

 
 

Current Electricity

9. Two cells of same emf but different internal resistances r
1
 and r

2
 are connected in series with a resistance R. The

value of resistance R, for which the potential difference across second cell is zero, is:

leku fo|qr okgd cy (emf) okys nks lSyksa dk vkUrfjd izfrjks/k Øe'k% r
1
 ,oa r

2
 gSA ;s nksuksa lsy Js.kh Øe esa ,d izfrjks/k R

ds lkFk tqM+s gSaA izfrjks/k R dk eku D;k gksxk] ftlds fy, nwljs lSy ds fljksa ds chp foHkokUrj 'kwU; gks:

(1) r
2
 – r

1

(2) r
1
 – r

2

(3) r
1

(4) r
2

Question ID:1639

Ans. Official Answer NTA (1)

Sol. r1
r2EE

I

R

A B

(1  cell)st (2  cell)nd

Given : V
A
 = V

B
Loop law : 

1 2

2E
I

r r R


 

Now V
A
 – V

B
 = Ir

2
 = 0

 E = Ir
2
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 2

1 2

2E
E .r

r r R


 

r
1
 + r

2
 + R = 2 r

2

R = r
2
 – r

1

Magnetism & Matter

10. Given below are two statements:

Statement-I: Susceptibilities of paramagnetic and ferromagnetic substances increase with decrease in

temperature.

Statement-II: Diamagnetism is a result of orbital motions of electrons developing magnetic moments opposite

to the applied magnetic field. Choose the correct answer from the options given below:

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

(2) Both Statement-I and Statement-II are false.

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

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

uhps nks dFku fn, x, gSa:

dFku-I: vuqpqEcdh; ,oa ykSgpqEcdh; inkFkksZa dh pqEcdh; izo`fÙk] rkieku ?kVus ds lkFk] c<rh gSA

dFku-II: bysDVªkuksa dh d{kh; xfr ds dkj.k] vkjksfir {ks= ds foijhr mRiUu pqEcdh; vk?kw.kZ dk ifj.kke izfrpqEcdrk gSA

uhps fn, x, fodYiksa esa ls lgh mRrj pqusa:

(1) dFku-I ,oa dFku-II nksuksa lR; gSaA

(2) dFku-I ,oa dFku-II nksuksa vlR; gSaA

(3) dFku-I lR; gS] fdUrq dFku-II vlR; gSaA

(4) dFku-I vlR; gS] fdUrq dFku-II lR; gSaA

Question ID:1640

Ans. Official Answer NTA (1)

Sol. For Paramagnetic For ferromagnetic material

0Cµ
x

T


0

C

Cµ
x

T T




So 
1

x
T

 So on increasing T, x decreases

on decreasing T, x increases

Statement-II : Part of theory - Also true
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Magnetic Field & Force

11. A long solenoid carrying a current produces a magnetic field B along its axis. If the current is doubled and the

number of turns per cm is halved, the new value of magnetic field will be equal to:

,d /kkjkokgh yEch ifjukfydk] vius v{k ds vuqfn'k pqEcdh; {ks= B mRiUu djrh gSA ;fn /kkjk dk eku nksxquk ,oa izfr

lsUVhehVj (cm) pØksa dh la[;k] vk/kh dj nh tk,] rks u, pqEcdh; {ks= dk eku fuEu ds cjkcj gksxk:

(1) B

(2) 2B

(3) 4B

(4) B/2

Question ID:1641

Ans. Official Answer NTA ()1

Sol. Magnetic field in a solenoid

B = µ
0
nI

Now I becomes 2I  and n becomes n/2

So no change in magnetic field

Alternating Current

12. A sinusoidal voltage V(t) = 210 sin 3000 t volt is applied to a series LCR circuit in which L = 10 mH,

C = 25 µF and R = 100 . The phase difference () between the applied voltage and resultant current will be:

,d T;koØh; oksYVst V(t) = 210 sin 3000 t volt dks ,d Js.khc) LCR ifjiFk esa vkjksfir fd;k tkrk gS] ftlesa

L = 10 mH, C = 25 µF ,oa R = 100 gSA vkjksfir oksYVst ,oa ifj.kkeh /kkjk ds e/; dyk&vUrj () dk eku gksxk:

(1) tan–1(0.17)

(2) tan–1(9.46)

(3) tan–1(0.30)

(4) tan–1(13.33)

Question ID:1642

Ans. Official Answer NTA (1)

Sol. X
L
 = 3000 × 10× 10–3 = 30 

X
C
 = 40/3 

X
L
 – X

C
 = 50/3 

L CX X 1
tan

R 6


     = tan–1(0.17)
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Electromagnetic Waves

13. The electromagnetic waves travel in a medium at a speed of 2.0 × 108 m/s. The relative permeability of the

medium is 1.0. The relative permittivity of the medium will be:

,d oS|qrpqEcdh; rjax fdlh ek/;e esa 2.0 × 108 m/s dh pky ls pyrh gSA ;fn ek/;e dh vkisf{kd pqEcd'khyrk 1.0 gS] rks

ek/;e dh vkisf{kd fo|qr'khyrk gksxh:

(1) 2.25

(2) 4.25

(3) 6.28

(4) 8.25

Question ID:1643

Ans. Official Answer NTA (1)

Sol. 2

1
µ

v
  and 0 0 2

1
µ

c
 

 µ
r
µ

0
 

r


0 2

1

v


 (µ
r
µ

0
 2 2

1 1

c v
 

 µ
r


r


2
1

v

 
  
 

 1 × 
r

2
3

2

 
  
 

 
r

9
2.25

4
 

Wave Optics

14. The interference pattern is obtained with coherent light sources of intensity ratio 4:1. And the ratio 
max min

max min

I I

I I





is 
5

x
. Then, the value of x will be equal to:

dksbZ O;frdj.k izk:i (iSVuZ), nks dyk lac) izdk'k L=ksrksa }kjk izkIr fd;k x;k gS] izdk'k L=ksrksa dh rhozrkvksa dk vuqikr

4:1 gSA rFkk vuqikr 
max min

max min

I I

I I



   dk eku 
5

x
 gSA x dk eku fuEu ds cjkcj gksxk:

(1) 3
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(2) 4

(3) 2

(4) 1

Question ID:1644

Ans. Official Answer NTA (2)

Sol.
1

2

I 4

I 1
  I

1
 = 4I

2  
2

maxI IP 4I 9I 

 
2

minI I 4I I  

max min

max min

I I

I I



  = 
9I I 10 5

9I I 8 4


 



  x = 4

Wave Optics

15. A light whose electric field vectors are completely removed by using a good polaroid, allowed to incident on

the surface of the prism at Brewster’s angle. Choose the most suitable option for the phenomenon related to

the prism.

,d izdk'k ftlds fo|qr vo;o dks fdlh vPNs iksysjkWbM ds }kjk iw.kZr% gVk fn;k x;k gS] bl izdk'k dks fdlh fizTe

ds i`"B ij czqLVj dks.k ij vkifrr fd;k tkrk gSA fizTe ls lEcaf/kr ?kVuk ds fy, lokZf/kd mi;qdr fodYi pqfu,A

(1) Reflected and refracted rays will be perpendicular to each other

ijkofrZr ,oa viofrZr fdj.ksa ,d&nwljs ds yEcor~ gksxhA

(2) Wave will propagate along the surface of prism

fizTe ds i`"B ds lkFk&lkFk] rjax fuxZr gksxhA

(3) No refraction, and there will be total reflection of light

viorZu ugha gksxk] izdk'k iw.kZr% ijkofrZr gks tk,xkA

(4) No refraction, and there will be total transmission of light

ijkorZu ugha gksxk] izdk'k iw.kZr% fuxZr gks tk,xkA

Question ID:1645

Ans. Official Answer NTA (4)

Sol. When electric field vector is completely removed and incident on Brewster’s angle then only refraction takes

place.
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Dual Nature of Radiation & Matter

 16. A proton, a neutron, an electron and an -particle have same energy. If 
p
, 

n
, 

e
 and 

a

are the de-Broglie’s wavelengths of proton, neutron, electron and a particle respectively, then choose the

correct relation from the following:

,d izksVkWu] ,d U;wVªkWu] ,d bysDVªkWu ,oa ,d -d.k dh ÅtkZ,sa leku gSaA 
p
, 

n
, 

e
 ,oa 

a

Øe'k% izksVªkWu] U;wVªku] bysDVªku ,oa -d.k dh Mh-czkWXyh rjaxnS/;Z gSaA rks fuEu esa ls lgh fodYi Kkr dhft,:

(1) 
p
 = 

n 
> 

e
 > 

a

(2) 
a
 < 

n 
< 

p
 < 

e

(3) 
e
 < 

p 
= 

n
 > 

a

(4) 
e
 = 

p 
= 

n
 = 

a

Question ID:1646

Ans. Official Answer NTA (2)

Sol.
2p

E
2m



p 2me 

and 
h h

p 2me
  

1

m
 

as m
e
 < m

p
 < m

n
 < m

a

So 
a
 < 

n 
< 

p
 < 

e

Nuclear Physics

17. Which of the following figure represents the variation of n

0

R

R

 
 
 

l  with l
n
A(if R = Radius of a nucleus and A =

its mass number)

fuEu esa ls dkSulk fp=] l
n
A ds  lkFk n

0

R

R

 
 
 

l  ds ifjorZuksa dks fu:fir djrk gSA

(;fn R = ukfHkd dh f=T;k] A = bldh nzO;eku la[;k)
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(1) 

(2) 

(3) 

(4) 

Question ID:1647

Ans. Official Answer NTA (2)

Sol. As R = R
0
e–t

and A = +R
0
e–t

So 
0 0

R A

R R

  
 
 

0 0

R 1
n n(A) n

R R

   
     

   
l l l
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 y = X+ C Straight line graph

Semiconductors

18. Identify the logic operation performed by the given circuit:

fn;s x, ifjiFk ds fy;s ykWftd vkWijs'ku dks igpkfu,%

(1) AND gate

(2) OR gate

(3) NOR gate

(4) NAND gate

Question ID:1648

Ans. Official Answer NTA (1)

Sol. Given circuit

X A, Z B 

Y A B 
= A.B

AND GATE

X

Z

A B X Z Y

0 0 1 1 0

0 1 1 0 0

1 0 0 1 0
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1 1 0 0 1

Communication Systems

19. Match List-I with List-II

List-I List-II

A. Facsimile I. Static Document Image

B. Guided media Channel II. Local Broadcast Radio

C. Frequency Modulation III. Rectangular wave

D. Digital Signal IV. Optical Fiber

Choose the correct answer from the following options:

lwph-I dk lwph-II ls feyku djks &

lwph-I lwph-II

A. QSDl e'khy I. LFkSfrd nLrkost izfrfcEc

B. funsZf'kr ehfM;k pSuy II. LFkkuh; jsfM;ks izlkj.k

C. vko`fÙk ekaMqyu III. vk;rkdkj rjax

D. fMftVy flXuy IV. vkWfIVdy Qkbcy (izdk'kh; rUrq dsoy)

fuEufyf[kr fodYiksa esa ls lgh mRrj pqusa:

(1) A-IV, B-III, C-II, D-I

(2) A-I, B-IV, C-II, D-III

(3) A-IV, B-II, C-III, D-I

(4) A-I, B-II, C-III, D-IV

Question ID:1649

Ans. Official Answer NTA (2)

Sol.

Current Electricity

20. If n represents the actual number of deflections in a converted galvanometer of resistance G and shunt resistance

S. Then the total current I when its figure of merit is K will be:

izfrjks/kdrk G ,oa ik'oZ izfrjks/k S okys ,d :ikUrfjr /kkjkekih esa fo{ksi dh okLrfod la[;k n }kjk fu:fir gSA tc

bldk fQxj vkWQ esfjV K gS] rks dqy /kkjk I dk eku gksxk:
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(1)  
KS

S G

(2) 
 G S

nKS



(3)  
nKS

G S

(4) 
 nK G S

S



Question ID:1650

Ans. Official Answer NTA (4)

Sol. Figure of merit = 
I



G
IA

Ig RG

I –IA g Rs

 G g A g sR I I I R 

 I
A
 = I

g
G

s

R
1

R

 
 

 

A g

S G
I I

S

 
  

 

Also I
g
 = nk

So A

nk(G S)
I

S




Measurements & Errors

21. For z = a2x3y½, where ‘a’ is a constant. If percentage error in measurement of ‘x’ and ‘y’ are 4% and 12%,

respectively, then the percentage error for ‘z’ will be __________%.

lehdj.k z = a2x3y½  tgk¡ ‘a’ ,d fLFkjkad gSA ;fn ‘x’ ,oa ‘y’ dks ekius esa gqbZ izfr'kr =qfV Øe'k% 4% ,oa 12%, gS, rks

‘z’ esa fufgr izfr'kr =qfV__________% gksxhA

Question ID:1651

Ans. Official Answer NTA (18)
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Sol. Given: z = a2x3y½

 
dz 2da 3dx 1 dy

z a x 2 y
  

= 2(0) + 3[4] + ½ (12)
= 12 + 6

= 18%

Circular Motion

22. A curved in a level road has a radius 75 m. The maximum speed of a car turning this curved road can be 30 m/

s without skidding. If radius of curved road is changed to 48 m and the coefficient of friction between the tyres

and the road remains same, then maximum allowed speed would be_________ m/s.

,d lery lM+d ds fdlh oØ dh f=T;k 75 m gSA bl oØ ij fcuk fQlys ?kwerh gqbZ dkj dh vf/kdre pky 30 m/

s gks ldrh gSA ;fn ifg;ksa ,oa lM+d ds chp dk ?k"kZ.k fLFkjkad leku jgrk gS fdUrq oØ dh f=T;k cnydj 48 m dj

nh tkrh gS] rks fcuk fQlys dkj dks ?kweus ds fy, dkj dh vf/kdre pky _________ m/s gks ldrh gSA

Question ID:1652

Ans. Official Answer NTA (24)

Sol.

For safely turn

2 2

max

mv mv
f µmg

R R
   

2v µRg 

So 
maxv µRg

So 
1 1

2 2

v R

v R


30 75 5

v 48 4
  

v = 24 m/sec.

Newton's Laws of Motion

23. A block of mass 200 g is kept stationary on a smooth inclined plane by applying a minimum horizontal force

F xN  as shown in figure.

fdlh fpdus vkur ry ij] ,d 200 g nzO;eku ds xqVds dks ,d U;wure {kSfrt cy F vkjksfir djds fLFkj voLFkk esa
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j[kk x;k gSA (fp= esa n'kkZ;s vuqlkj)A F dk U;wure eku ;fn xN  gS rks] x = ______________ gksxkA

The value of x = ____________.

Question ID:1653

Ans. Official Answer NTA (12)

Sol.

60º

mg sin
F sin60

m N
60º

F cos60

F

For block in eq.
F cos 60º = mg sin60º

1 3
F mg

2 2
  

F 3 mg

1
F 3 10

5
  

F 12N
 x =12

Rotation

24. Moment of Inertia (M.I.) of four bodies having same mass ‘M’ and radius ‘2R’ are as follows:

I
1
 = M.I. of solid sphere about its diameter

I
2
 = M.I. of solid cylinder about its axis

I
3
 = M.I. of solid circular disc about its diameter

I
4
 = M.I. of thin circular ring about its diameter
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If 2(I
2 
+ I

3
) + I

4
 = x.I

1
 then the value of x will be____________.

leku nzO;eku 'M' ,oa f=T;k ‘2R’ okys pkj fi.Mksa dk tMRok?kw.kZ bl izdkj gS:

I
1
 = O;kl ds ifjr% Bksl xksys dk tM+Ro vk?kw.kZ

I
2
 = v{k ds ifjr% Bksl csyu dk tM+Ro vk?kw.kZ

I
3
 = O;kl ds ifjr% Bksl o`Ùkkdkj fMLd dks tM+Ro vk?kw.kZ

I
4
 = O;kl ds ifjr% irys o`Ùkkdkj NYys dk tM+Ro vk?kw.kZ

;fn 2(I
2 
+ I

3
) + I

4
 = x.I

1
 gS] rks x dk eku ____________ gksxkA

Question ID:1654

Ans. Official Answer NTA (5)

Sol. I
1
 = 

2 22 8
M(2R) MR

5 5


I
2
 = 

2 21
M(2R) 2MR

2


I
3
 = 

2
2M(2R)

MR
4



I
4
 = 

2
2M(2R)

2MR
2



2(I
2
 + I

3
) + I

4
 = x.I

1

 8 = x × 
8

5

x = 5

Gravitation

25. Two satellites S
1
 and S

2
 are revolving in circular orbits around a planet with radius R

1
 = 3200 km and R

2
 = 800

km respectively. The ratio of speed of satellite S
1
 to the speed of satellite S

2
 in their respective orbits would be

1/x where x =

nks mixzg S
1
 ,oa S

2
 fdlh xzg ds pkjksa vksj o`Ùkh; d{kkvksa esa ?kwe jgs gSaA mudh d{kkvksa dh f=T;k,sa Øe'k%

R
1
 = 3200 km ,oa R

2
 = 800 km gSaA mixzg S

1
 dh viuh d{kk esa pky dk mixzg S

2
 dh viuh d{kk esa pky ls vuqikr

1/x gS] tgk¡ x = ________________ gksxkA

Question ID:1655

Ans. Official Answer NTA (2)

Sol.
GM

V
R


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So 
1 2

2 1

V R

V R


 
1

2

V 800 1 1

V 3200 2 x
  

x = 2

KTG & Thermodynamics

26. When a gas filled in a closed vessel is heated by raising the temperature by 1ºC, its pressure increases by 0.4%.

The initial temperature of the gas is_____________K.

tc ,d can crZu esa Hkjh xSl dks Åf"er djds dk rkieku 1ºC c<k;k tkrk gS] rks blds nkc esa 0.4% dh o`f) gks tkrh

gSA xSl dk izkjfEHkd rkieku _____________K gksxkA

Question ID:1656

Ans. Official Answer NTA (250)

Sol. For closed vessel – Volume is constant so

P
const

T


dp dT

p T


0.4 1

100 T


 T = 250 K

Electrostatics

27. 27 identical drops are charged at 22V each. They combine to form a bigger drop. the potential of the bigger

drop will be______________V.

,dleku izdkj dh 27 cwanks esa izR;sd dks 22V ls vkosf'kr fd;k tkrk gSA lkjh cw¡ns feydj ,d cMh cw¡n cukrh gSA cMh

cw¡n ij foHko dk eku ______________V gksxkA

Question ID:1657

Ans. Official Answer NTA (198)

Sol. For a single drop Also radius of bigger drop

kQ
22

r
 3 34 4

R 27 r
3 3
   

(r-radial of single drop)  R = 3r

Potential of bigger drop = 
k(27Q) 27kQ

R 3r

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kQ
9 9 22

r
   

= 198 V

Current Electricity

28. The length of a given cylindrical wire is increased to double of its original length. The percentage increase in the

resistance of the wire will be ___________________%

,d fn, gq, csyukdkj rkj dh yEckbZ dks c<kdj] bldh okLrfod yEckbZ dk nksxquk dj fn;k x;k gSA rkj ds

izfrjks/k esa gqbZ izfr'kr o`f)] ___________________% gksxhA

Question ID:1658

Ans. Official Answer NTA (300)

Sol. AL = constant

If length is double then area is halved

0

L
R

A


   and 

(2L)
R

A / 2




L
R 4

A




0R 4R

% increament = 
0 0

0

4R R
100%

R




= 300%

Alternating Current

29. In a series LCR circuit, the inductance, capacitance and resistacne are L = 100mH, C = 100µF and R = 10 

respectively. They are connected to an AC source of voltage 220V and frequency of 50Hz. The approximate

value of current in the circuit will be ____A.

,d Js.khc) LCR ifjiFk esa] izsj.k] /kkfjrk ,oa izfrjks/k ds eku Øe'k% L = 100 mH, C = 100 µF ,oa R = 10 gSA os

,d 220 V ds izR;korhZ /kkjk (AC) L=ksr] ftldh vko`fÙk 50 Hz gS ls fp=kuqlkj tksM+s tkrs gSaA ifjiFk esa izokfgr /kkjk

dk eku yxHkx ______________A gksxkA
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Question ID:1659

Ans. Official Answer NTA (22)

Sol. c 6

1 1
X

C 2 50 100 10
 
   

       here 2 = 
1

LC

3
LX L 2 50 100 10             So X

L
 = X

C

R = 10 

Z 2 2
L eR (X X )  

Z 210  = 10  &  
220

I
Z

 22A

Semiconductors

30. In an experiment of CE configuration of n-p-n transistor, the transfer characteristics are observed as given in

figure.

n-p-n VªkfUtLVj ds mHk;fu"B mRltZd vfHkfoU;kl ds ,d iz;ksx esa] izkIr vraj.k vfHky{k.k fuEu fp= esa iznf'kZr gSaA

If the input resistance is 200  and output resistance is 60 , the voltage gain in this experiment will

be___________.

;fn fuos'kh izfrjks/k 200  ,oa fuxZr izfrjks/k 60 gSA rks bl iz;ksx esa oksYVst yfC) (xsu) dk eku ___________

gksxkA

Question ID:1660

Ans. Official Answer NTA (15)

Sol. Voltage gain C 0

B i

I R

I R


= 15


