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Elasticity

1. The bulk modulus of a liquid is 10 23 10 Nm . The pressure required to reduce the volume of liquid by 2% is

:

fdlh nzo dk vk;ru xq.kkad 10 23 10 Nm  gSA nzo ds vk;ru dks 2% de (laihfMr) djus ds fy, vko’;d nkc dk

eku gksxk :

(1) 8 23 10 Nm (2) 8 29 10 Nm (3) 8 26 10 Nm (4) 8 212 10 Nm

Question ID: 101601

Ans. Official Answer NTA (3)

Sol.
V

P 13
V


 

P = –(3 × 1010) (– .02)

P = 6 × 108

Magnetic Field & Force

2. Given below are two statements: One is labelled as Assertion (A) and the other is labelled as

Reason (R).

Assertion(A): In an uniform magnetic field, speed and energy remains the same for a moving charged

particle.

Reason (R): Moving charged particle experiences magnetic force perpendicular to its direction of motion.

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

(2) Both (A) and (R) are true but (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, gS% buesa ls igys dks vfHkdFku (A) }kjk fu:fir fd;k x;k gS ,oa nwljs dks dkj.k (R) }kjk

fu:fir fd;k x;k gSA

vfHkdFku(A): fdlh ,dleku pqEcdh; {ks=k esa xfreku vkosf'kr d.k dh pky ,oa ÅtkZ vifjofrZr jgrh gSA

dkj.k (R): xfeeku vkosf'kr d.k] viuh xfr dh yEcor~ fn'kk esa pqEcdh; cy dk vuqHko djrk gSA

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

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

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

(4) (A) vlR; gS] fdUnq (R) lR; gSA
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Question ID:101602

Ans. Official Answer NTA (1)

Sol. Magnetic force =  q V B

This force is always perpendicular to velocity of particle, hence if cannot change magnitude of velocity.

Therefore, we can say that speed & kinetic energy remain constant.

Current Electricity

3. Two identical cells each of emf 1.5V are connected in parallel across a parallel combination of two resistors

each of resistance 20 . A voltmeter connected in the circuit measures 1.2V. The internal resistance of each

cell is :

izR;sd 1.5V fo|qr okgd cy okys nks ,dleku lSy] ik'oZØe esa tqM+s gSa] ftUgsa ik'oZØe esa tqM+s nks 20  ds ,dleku

izfrjks/kksa ds la;kstu ds fljksa ds lkFk tksM+k x;k gSA ifjiFk esa tqM+s foHkoekih dk eki 1.2V  gSA izR;sd lSy ds vkUrfjd

izfrjks/k dk eku fdruk gS:

(1) 2.5 (2) 4 (3) 5 (4) 10

Question ID: 101603

Ans. Official Answer NTA (3)

Sol.

V

20

20

1.5V

r
r

1.5V

eq

1.5 1.5

r r 1.5V
1 1

r r


  



Equivalent circuit :
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V

1.5V
r

2
BA

BA

BA

10

Voltmeter reading = V
AB

 = 1.2 = i × 10

1.5
1.2 10

r
10

2

 



40 + 2r = 50

r = 5

Units & Dimensions

4. Identify the pair of physical quantities which have different dimensions:

(1) Wave number and Rydberg’s constant

(2) Stress and Coefficient of elasticity

(3) Coercivity and Magnetisation

(4) Specific heat capacity and Latent heat

HkkSfrd jkf'k;ksa dk ,slk ;qXe Kkr dhft,] ftudh foek,sa vleku gSaA

(1) rjax la[;k ¼osc uEcj&xeu lfn'k dk ifjek.k½ ,oa jsMcxZ fLFkjkad

(2) izfrcy ,oa izR;kLFkrk xq.kkad

(3) fuxzkghrk ¼dkWjflfoVh½ ,oa pqEcdRo

(4) fof'k"V Å"ek /kkfjrk ,oa xqIr Å"ek

Question ID: 101604

Ans. Official Answer NTA (4)

Sol. (A) Wave number = [R] = L–1

Rydberg's constant = [R] = L–1

(B) Stress = [] = ML–1 T–2

Coefficient of elasticity = [Y] = ML–1 T–2

(C) Coercivity = [H
C
] = AL–1

Magnetisation = [M] = AL–1

(D) Specific heat capacity = [s] = L2T–2 K–1
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Latent heat = [L] = L2T–2

Kinematics

5. A projectile is projected with velocity of 25 m/s at an angle  with the horizontal. After t seconds its inclination

with horizontal becomes zero. If R represents horizontal range of the projectile, the value of will be: [use g =

10 m/s2]

{kSfrt ry ls  dks.k ij] 25 m/s ds osx ls ,d iz{ksi iz{ksfir fd;k tkrk gSA t le; i'pkr~ bldk vkur dks.k {kSfrt

ry ls 'kwU; gks tkrk gSA ;fn r; dh xbZ {kSfrt iz{ksI; nwjh R gS] rks dk eku gksxk: [ekuk g = 10 m/s2]

(1) 

2
11 5t

sin
2 4R

  
 
 

(2) 
1

2

1 4R
sin

2 5t
  
 
 

(3) 

2
1 4t

tan
5R

  
 
 

(4)  
1

2

R
cot

20t
  
 
 

Question ID:101605

Ans. Official Answer NTA (4)

Sol.

25m/s

t = 0 ‘2t’

‘t’

By

A C
R

x

A to B : v
y
 = u

y
 + a

y
t

O = 25 sin – gt

sin = 
10t 2t

25 5


A to C : R = 25 cos × 2t

cos = 
R

50t

cos R 5

sin 50t 2t


 



cot = 2

R

20t

1

2

R
cot

20t
  

   
 

Friction

6. A block of mass 10kg starts sliding on a surface with an initial velocity of 9.8ms–1. The coefficient of friction

between the surface and block is 0.5. The distance covered by the block before coming to rest is: [use g =
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9.8ms–2]

,d 10kg nzO;eku dk xqVdk fdlh ry ij 9.8ms–1 ds izkjfEHkd osx ls fQlyuk izkjeHk djrk gSA ;fn ry ,oa xqVds

ds chp ?k"kZ.k xq.kkad 0.5 gSA rks :dus ls igys xqVds }kjk r; dh xbZ nwjh gksxh: [fn;k gS g = 9.8ms–2]

(1) 4.9 m (2) 9.8 m (3) 12.5 m (4) 19.6 m

Question ID:101606

Ans. Official Answer NTA (2)

Sol.

V = 0

xmg

10kg
fk

9.8 m/s

N

N = mg = 10 × g

Kinetic friction = f
k
 = n = 0.5 × 10g

f
k
 = ma

0.5 × 10 × g = 10 × a

a = 0.5 g

V2 = u2 + 2as

O = (9.8)2 – 2 × (0.5g)x

x = 
 

2
9.8

9.8m
2 0.5 9.8


 

Circular Motion

7. A boy ties a stone of mass 100g to the end of a 2m long string and whirls it around in a horizontal plane. The

string can withstand the maximum tension of 80N. If the maximum speed with which the stone can revolve is

K
rev. / min


. The value of K is :

(Assume the string is massless and unstretchable)

,d yM+ds us ,d 2 m yEch jLlh ds fljs ij ,d 100 gm nzO;eku dk iRFkj cka/kk gqvk gS] ,oa mls og ,d {kSfrt ry

esa ?kqekrk gSA jLlh 80N dh vf/kdre rU;rk >sy ldrh gSA ;fn iRFkj 
K

rev. / min


 dh vf/kdre pky rd ?kqek;k

tk ldrk gS] rks K dk eku Kkr dhft,A

(ekuk] jLlh Hkkjghu ,oa vizR;kLFk gSA)

(1) 400 (2) 300 (3) 600 (4) 800

Question ID:101607
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Ans. Official Answer NTA (3)

Sol.



T sin

L sin

T cos
T = 80

L = 2m

.1 × g = 1

T sin = mw2 L sin

max
max

T 80 radW 20
smL .1 2

  


20
2 rw / min

1
60



600
rw. / min K 600  



Electrostatics

8. A vertical electric field of magnitude 4.9 × 105 N/C just prevents a water droplet of mass 0.1 g from falling. The

value of charge on the droplet will be:

(Given g = 9.8 m/s2)

4.9 × 105 N/C ds ifjek.k okyk Å/okZ/kj oS|qr {ks=k] 0.1 g nzO;eku dh ikuh dh ,d cwan dks fxjus ls jksdus ds fy, i;kZIr

gSA cwan ds Åij mifLFkr vkos'k dk eku gksxk :

(fn;k gS] g = 9.8 m/s2)

(1) 1.6 × 10–9 C (2) 2.0 × 10–9 C (3) 3.2 × 10–9 C (4) 0.5 × 10–9 C

Question ID:101608

Ans. Official Answer NTA (2)
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Sol.

q

qE

mg

qE = mg
q × 4.9 × 105 = (.1 × 10–3) × 9.8
q = 2 × 10–9 C

Work, Power & Energy

9. A particle experiences a variable force  2ˆ ˆF 4xi 3y j 


 in a  horizontal x-y plane. Assume distance in meters

and force is newton. If the particle moves from point (1, 2) to point (2, 3) in the x-y plane, then Kinetic Energy

changes by :

,d {kSfrt x-y ry esa] dksbZ d.k  2ˆ ˆF 4xi 3y j 


 eku dk ,d ifjorZu'khy cy vuqHko djrk gSA ekuk nwjh ehVj esa

,oa cy U;wVu esa fy, x, gSaA ;fn d.k fcUnq (1, 2) ls fcUnq (2, 3) ij x-y ry esa foLFkkfir gksrk gS] rks xfrt ÅtkZ esa

gq, ifjorZu dk eku gksxk:

(1) 50.0 J (2) 12.5 J (3)25.0 J (4) 0 J

Question ID:101609

Ans. Official Answer NTA (3)

Sol. W = K

2 3

x x y y

1 2

f d f d k   

2 3
2

x x

1 2

4 d 3y dy k   

   
2 32 3

1 2
2 x y k  

 2 3 19 k   

k = 25 J

Gravitation

10. The approximate height from the surface of earth at which the weight of the body becomes 1/3 of its weight on

the surface of earth is:

[Radius of earth R = 6400 km and 3 1.732 ]
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/kjkry ls og Å¡pkbZ yxHkx fdruh gksxh] tgk¡ ij bldk Hkkj] /kjkry ij blds Hkkj dk ,d frgkbZ gks tkrk gS:

[i`Foh dh f=kT;k R = 6400 km] 3 1.732 ]

(1) 3840 km (2) 4685 km (3) 2133 km (4) 4267 km

Question ID:101610

Ans. Official Answer NTA (2)

Sol. Weight = mg

2

g
g '

h
1

R


 
 

 

2

g g

3 h
1

R


 
 

 

h
1 3

R
 

h
0.732

R


h = 0.732 × 6400 km
h = 4684.8 km  4685 km

Alternating Current

11. A resistance of 40  is connected to a source of alternating current rated 220 V, 50 Hz. Find the time taken by

the current to change from its maximum value to the rms value:

220 V ,oa 50 Hz vko`fÙk ds ,d izR;korhZ /kkjk L=kksr ls ,d 40  dk izfrjks/k tksM+k tkrk gSA /kkjk ds vius vf/kdre

eku ls blds rms eku rd ifjofrZr gksus esa yxk le; Kkr dhft,A

(1) 2.5 ms (2) 1.25 ms (3) 2.5 s (4) 0.25 s

Question ID:101611

Ans. Official Answer NTA (1)

Sol. If maximum current = I
0

then, RMS value = 
0I

2

Equation : I = I
0
 sin(wt + )

Using phasor method similar to SHM :
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B

A I0

4


0I
2

Time taken to go from A to B = f = 2.5ms
4w 4 2 g 4 100

  
  

   

Waves on String

12. The equations of two waves are given by :

1

2

y 5sin 2 (x vt) cm

y 3sin 2 (x vt 1.5) cm

  

   

These waves are simultaneously passing through a string. The amplitude of the resulting wave is:

nks rjaxsa ds lehdj.k fuEuor fn;s x;s gSa:

1

2

y 5sin 2 (x vt) cm

y 3sin 2 (x vt 1.5) cm

  

   

;s nksuksa rjaxsa ,d gh le; esa lkFk&lkFk ,d jLlh esa py jgh gSaA ifj.kkeh rjax ds vk;ke dk eku gksxk:

(1) 2 cm (2) 4 cm (3) 5.8 cm (4) 8 cm

Question ID:101612

Ans. Official Answer NTA (1)

Sol. y
1
 = 5sin(2x – 2 vt) cm

y
2
 = 3sin(2x – 2 vt + 3) cm

Amplitude of resulting wave = A =  2 2
1 2 1 2A A 2A A cos  
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              A =  2 2S 3 2 5 3cos 3   

              A = 2

Electromagnetic Waves

13. A plane electromagnetic wave travels in a medium of relative permeability 1.61 and relative permittivity 6.44.

If magnitude of magnetic intensity is 4.5 × 10–2 Am–1 at a point, what will be the approximate magnitude of

electric field intensity at the point ?

(Given: Permeability of free space µ
0
 = 4 × 10–7 NA–2, speed of light in vacuum c = 3 × 108 ms–1)

,d lery oS|qr pqEcdh; rjax fdlh ek/;e esa py jgh gS] bl ek/;e dh vkisf{kd pqEcd'khyrk 1.61 ,oa vkisf{kd

fo|qr'khyrk 6.44 gSA ;fn fdlh fcUnq ij] pqEcdh; {ks=k dh rhozrk dk ifjek.k 4.5 × 10–2 Am–1 gS] rks ml fcUnq ij

fo|qr {ks=k dh rhozrk dk ifjek.k yxHkx D;k gksxk?

(fn;k x;k gS: eqDr LFkku dh ikjxE;rk µ
0
 = 4 × 10–7 NA–2, fuokZr esa izdk'k dh xfr c = 3 × 108 ms–1)

(1) 16.96 Vm–1 (2) 2.25 × 10–2 Vm–1 (3) 8.48 Vm–1 (4) 6.75 × 106 Vm–1

Question ID:101613

Ans. Official Answer NTA (3)

Sol.
E

v
B


0 r r r

E C

H E


  

r
0

r

E C H
E


  

= 3 × 108 × 4 × 10–7 × 4.5 × 10–2 × 
1.61

6.44

5.4
2


  = 2.7 × 3.14 = 8.478 V V8.48

m m


Atomic Structure

14. Choose the correct option from the following options given below:

uhps fn, x, fodYiksa esa ls lgh fodYi pqusaA

(1) In the ground state of Rutherford’s model electrons are in stable equilibrium. While in Thomson’s model

electrons always experience a net-force

jnjQksMZ ekWMy esa] ewy voLFkk esa] bysDVªkWu fLFkj lkE;koLFkk esa gksrk gSA tcfd FkkWelu ekWMy esa] bySDVªkWu lnSo ,d

ifj.kkeh cy dk vuqHko djrk gSA
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(2) An atom has a nearly continuous mass distribution in a Rutherford’s model but has a highly non-uniform

mass distribution in Thomson’s model

jnjQksMZ ekWMy esa] fdlh ijek.kq esa nzO;eku forj.k yxHkx larr gksrk gS] tcfd FkkWelu ekWMy esa nzO;eku forj.k cgqr

gh T;knk vfu;fer gksrk gSA

(3) A classical atom based on Rutherford’s model is doomed to collapse

jnjQksMZ ekWMy ds vuqlkj] laLFkkfir ¼Dykfldy&'kkL=kh;½ ijek.kq varr% lekIr gks tkrk gSA

(4) The positively charged part of the atom possesses most of the mass in Rutherford’s model but not in

Thomson’s model

jnjQksMZ ekWMy esa] ijek.kq dk /ku vkosf'kr Hkkx gh eq[;r% nzO;eku dks fufgr j[krk gS] tcfd FkkWelu ekWMy esa ,slk ugha

gksrkA

Question ID:101614

Ans. Official Answer NTA (3)

Sol. (A) Incorrect. In Rutherford modelelectrons experience a net force which provides centripetal acceleration to

the electron.

(B) Incorrect. In Rutherford model mass is highly non-uniformly distributed & in thomson model mass distribution

is nearly uniform.

(C) Correct. In Rutherford model electron is accelerated, so if should smf electromagnetic radiation, there by

losing energy continuously and eventually collapsing into nucleus.

(D) Incorrect. In both models positively charged park possrsses most of the mass.

Nuclear Physics

15. Nucleus A is having mass number 220 and its binding energy per nucleon is 5.6 MeV. It splits in two fragments

‘B’ and ‘C’ of mass numbers 105 and 115. The binding energy of nucleons in ‘B’ and ‘C’ is 6.4 MeV per

nucleon. The energy Q released per fission will be:

ukfHkd A ftldh nzO;eku la[;k 220 ,oa ca/ku ÅtkZ izfr U;wfDyvkWu (ukHkdh; d.k) 5.6 MeV gS] ;g 105 ,oa  115

nzO;eku la[;k okys nks Hkkxksa ‘B’ ,oa ‘C’ esa VwVrk gSA ‘B’ ,oa ‘C’ esa ukHkdh; d.kksa dh ca/ku ÅtkZ 6.4 MeV izfr ukHkdh;

d.k gSA izfr fo[k.Mu eqDr gqbZ ÅtkZ Q dk eku gksxk:

(1) 0.8 MeV (2) 275 MeV (3) 220 MeV (4) 176 MeV

Question ID:101615

Ans. Official Answer NTA (4)

Sol.  = BE
P
 – BE

R

 = (220 × 6.4 – 220 × 5.6) MeV
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 = 220 × 0.8 MeV

 = 176 MeV

Communication Systems

16. A baseband signal of 3.5 MHz frequency is modulated with a carrier signal of 3.5 GHz frequency using

amplitude modulation method. What should be the minimum size of antenna required to transmit the

modulated signal ?

vk;ke ekaMqyu izfØ;k dk iz;ksx djds ,d 3.5 MHz vko`fÙk ds ,d ekMqyd flXuy dks 3.5 GHz vko`fÙk ds ,d okgd

flXuy ds lkFk ekaMqfyr fd;k tkrk gSA ekMqfyr flXuy dks izsf"kr (VªkUlfeV) djus ds fy, ,safVuk dk fdruk U;wure

lkbt (Å¡pkbZ) vko';d gS ?

(1) 42.8 m (2) 42.8 mm (3) 21.4 mm (4) 21.4 m

Question ID:101616

Ans. Official Answer NTA (3)

Sol. Wavelength of carrier signal = 
8

9

C 3 10 3
85.71mm

f 3.5 10 35


    



Minimum size of antenna = 21.4mm
4




KTG & Thermodynamics

17. A Carnot engine whose heat sinks at 27ºC, has an efficiency of 25%. By how many degrees should the

temperature of the source be changed to increase the efficiency by 100% of the original efficiency ?

,d dkuksZV batu dh n{krk 25% (izfr'kr) gS] ftldk Å"ek vfHkxe (flad) 27ºC rkieku ij dk;Zjr gSA okLrfod

n{krk ds 100%  ds cjkcj] batu dh n{krk c<+kus ds fy, L=kksr dk rkieku fdrus fMxzh c<+kuk iMs+xk?

(1) Increases by 18º C (2) Increases by 200º C

(3) Increases by 120º C (4) Increases by 73º C

Question ID:101617

Ans. Official Answer NTA (2)

Sol. 25% efficiency 
1

4
 

H

1 300
1

4 T
   

T
H
 = 400 K

Increasing the efficiency by 100%  double if 1
H

1 300
1

2 T
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1
HT 600K

HT 200K   or 200°C

Capacitance

18. A parallel plate capacitor is formed by two plates each of area 30 cm2 separated by 1 mm. A material of

dielectric strength 3.6 × 107 Vm–1 is filled between the plates. If the maximum charge that can be stored on the

capacitor without causing any dielectric breakdown is 7 × 10–6 C, the value of dielectric constant of the

material is:

[Use 
9 2 –2

0

1
9 10 Nm C

4
 

 ]

,d lekukUrj ifêdk la/kkfj=k nks ifê;ksa ls feykdj cuk;k x;k gS] ftlesa izR;sd iêh dk {ks=kQy 30 cm2 gS ,oa muds

chp dh nwjh 1 mm gSA ifê;ksa ds chp esa 3.6 × 107 Vm–1 dh ijkoS|qr {kerk (LVªSUFk) okyk ,d inkFkZ Hkjk tkrk gSA

;fn ijkoS|qr inkFkZ dk Hkatu gq, fcuk] la/kkfj=k }kjk 7 × 10–6 C dk vf/kdre vkos'k lajf{kr fd;k tk ldrk gS, rks

inkFkZ ds ijkoS|qrkad dk eku gksxk:

[ekuk% 
9 2 –2

0

1
9 10 Nm C

4
 

 ]

(1) 1.66 (2) 1.75 (3) 2.25 (4) 2.33

Question ID:101618

Ans. Official Answer NTA (4)

Sol. Dielectric strength = E
max

 = 
max

0

E

E k

max
max

0

Q
E

AE k


3.6 × 107 = 
6

9

4

7 10
4 9 10

30 10 k






  

 

28 9
K 2.33

30 3.6


 



Magnetic Field & Force

19. The magnetic field at the centre of a circular coil of radius r, due to current I flowing through it, is B. The

magnetic field at a point along the axis at a distance r/2 from the centre is:

,d r f=kT;k dh o`Ùkkdkj dqaMyh ftlesa I /kkjk izokfgr gks jgh gS] ds dsUnz ij pqEcdh; {ks=k dk eku B gSA dq.Myh ds

v{k ds vuqfn'k dsUnz ls r/2 dh nwjh ij fLFkr ,d fcUnq ij pqEcdh; {ks=k dk eku gksxk:
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(1) B/2 (2) 2B (3) 

3
2

B
5

 
 
 

(4) 

3
2

B
3

 
 
 

Question ID:101619

Ans. Official Answer NTA (3)

Sol.
r

C 
A

5
r

2

r
2

sin = 
2

5

B
centre

 = B = 
0i

2r



B
asic

 = B
A
 = 

3

30i 2
sin B

2r 5

  
   

 

Heat Transfer

20. Two metallic blocks M
1
 and M

2
 of same area of cross-section are connected to each other (as shown in

figure). If the thermal conductivity of M
2
 is K then the thermal conductivity of M

1
 will be:

[Assume steady state heat conduction]

leku vuqizLFk dkV {ks=kQy okys nks /kkfRod xqVds M
1
 ,oa M

2
] ,d&nwljs ls fp=kkuqlkj tqM+s gSaA ;fn M

2
 dh Å"ek

pkydrk K gS] rks M
1
 dh Å"ek pkydrk gksxh:

[ekuk ds% fLFkj voLFkk Å"ek pkyu]

(1) 10 K (2) 8 K (3) 12.5 K (4) 2 K

Question ID:101620
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Ans. Official Answer NTA (2)

Sol. At the junction : Rate of heat inflow = Rate of heat outflow

   1 2100 80 k A 80 0 K A

16cm 8cm

 


K
1
 = 8K

2
 = 8K

KTG & Thermodynamics

21. 0.056 kg of Nitrogen is enclosed in a vessel at a temperature of 127º C. The amount of heat required to double

the speed of its molecules is__________ k cal.

(Take R = 2 cal mole–1 K–1)

127º C rkieku ij] 0.056 kg ukbVªkstu xSl ,d crZu esa j[kh gSA blds v.kqvksa dh pky dks nksxquk djus ds fy,

vko';d Å"ek dh ek=kk __________ k cal. gksxhA

(;fn R = 2 cal mole–1 K–1)

Question ID:101621

Ans. Official Answer NTA (12)

Sol. T
i
 = 127ºC = 400K

speed T
To double the speed, temperature should be 4 times T = 1600K
For iso choric process,  = nC

V
T

 
f 5 56

nR T 2 1600 400
2 2 28

 
       

 

= 12000 cal = 12 kcal

Geometrical Optics

22. Two identical thin biconvex lenses of focal length 15 cm and refractive index 1.5 are in contact with each other.

The space between the lenses is filled with a liquid of refractive index 1.25. The focal length of the combination

is_________ cm.

nks ,dleku irys f}&mÙky ySal ,d&nwljs ds lEidZ esa j[ks gSa] ftudk viorZukad 1.5 ,oa Qksdl nwjh 15 cm gSA nksuksa

ySalksa ds chp dk LFkku ,d nzo ls Hkj fn;k tkrk gS] ftldk viorZukad 1.25 gSA la;kstu dh Qksdl nwjh _________

cm gksxhA

Question ID:101622

Ans. Official Answer NTA (10)
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Sol.

=
3

2

 

5

4

 

3

2

 

f1 f2 f1

1

1 1 3 1 1
1 R 15cm

f 15 2 R R

  
       

  

2

2

1 5 1 1 1 2
1 f 30cm

f 4 R R 4 15

      
           
     

eq 1 2 1

1 1 1 1 1 1 1 3

f f f f 15 30 15 30
      

f
eq

 = 10cm

Semiconductors

23. A transistor is used in common-emitter mode in an amplifier circuit. When a signal of 10 mV is added to the

base-emitter voltage, the base current changes by 10 µA and the collector current changes by 1.5 mA. The

load resistance is 5 k. The voltage gain of the transistor will be_________.

,d izo/kZd ifjiFk esa] fdlh VªkfUtLVj] dks mHk;fu"B mRltZd vfHkfoU;kl esa iz;qDr fd;k tkrk gSA tc vk/kkj mRltZd

oksYVst (foHko) esa ,d 10 mV dk flXuy yxk;k tkrk gS] rks vk/kkj /kkjk esa 10 µA dk ifjorZu ,oa laxzkgd /kkjk esa 1.5

mA dk ifjorZu vkrk gSA ;fn fuxZr (yksM) izfrjks/k 5 kgS] rks VªkfUtLVj dh oksYVst yfC/k (oksYVst xsu) gksxh_________A

Question ID:101623

Ans. Official Answer NTA (750)

Sol. Current gain = Bac = 

3
C

6
B

I 1.5 10
150

I 10 10





 
 

 

Input voltage = V
i
 = rI

B

10 × 10–3 = r × 10 × 10–6

r = 1000

Voltage gain = A
V
 = 

L
ac

R 150 5000
B 750

r 1000


 

Alternating Current

24. As shown in the figure an inductor of inductance 200 mH is connected to an AC source of emf 220 V and
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frequency 50 Hz. The instantaneous voltage of the source is 0 V when the peak value of current is 
a


A. The

value of a is ____________.

tSlk fd fups fn;s x;s fp=k esa fn[kk;k x;k gSA ,d 220 V fo|qr okgd cy (emf) ,oa 50 Hz dh vko`fÙk okys izR;korhZ

/kkjk (AC) L=kksr ls ,d izsjd tksM+k tkrk gSA tc /kkjk dk f'k[kj eku 
a


A gksrk gS] rks L=kksr dk rkR{kf.kd foHko

0 V gSA tgk¡ a dk eku gksxk ____________A

Question ID:101624

Ans. Official Answer NTA (242)

Sol. If source voltage is V = C
0
 sin(wf)

then, current is I =  0

L

U
sin wt

2X


When V = 0
0

3
L

V 220 2
I

X 100 200 10
  

 

242
A



Wave Optics

25. Sodium light of wavelengths 650 nm and 655 nm is used to study diffraction at a single slit of aperture 0.5 mm.

The distance between the slit and the screen is 2.0 m. The separation between the positions of the first maxima

of diffraction pattern obtained in the two cases is __________×10–5 m.

650 nm ,oa 655 nm rjaxnS/;ksZa okyh lksfM;e ykbV dh fdj.ksa] 0.5 mm }kjd okyh ,d f>jh ds iz;ksx esa foorZu ds v/

;;u ds fy, iz;qDr dh tkrh gSaA f>jh ,oa insZ (LØhu) ds chp dh nwjh 2.0 m gSA nksuksa iz;ksxksa esa izkIr foorZu iSVuksZa (izk:iksa)

esa] izFke mfPp"Bksa ds LFkkuksa dh chp dh nwjh  __________×10–5 m gksxhA

Question ID:101625

Ans. Official Answer NTA (3)

Sol. For first maximum :

y 3
sin tan

D 2d
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3 D
y

2d




 1 2

1 2

3D
y y

2d

 
 

 9

5

3

3 2 5 10
3 10 m

2 0.5 10







 
  

 

Dual Nature of Radiation & Matter

26. When light of frequency twice the threshold frequency is incident on the metal plate, the maximum velocity of

emitted electron is v
1
. When the frequency of incident radiation is increased to five times the threshold value,

the maximum velocity of emitted electron becomes v
2
. If v

2
 = xv

1
, the value of x will be___________.

,d izdk'k ftldh vko`fÙk] nsgyht vko`fÙk ls nksxquh gS] ;g ,d /kkfRod iêh (IysV) ij fxjrk gS] ftlds mRlftZr gq,

bySDVªkWuksa dk vf/kdre osx v
1 
gSA tc vkifrr fofdj.k dh vko`fÙk c<+dj] nsgyht eku ls ik¡p xquk gks tkrh gS] rks

mRlftZr bySDVªkWuksa dk vf/kdre osx v
2 
gks tkrk gSA ;fn v

2
 = xv

1
, rks x dk eku gksxk___________A.

Question ID:101626

Ans. Official Answer NTA (2)

Sol. thh 

2
max

1
h mv

2
  

(i) 
2

th th 1

1
2h h mv

2
   

2
th 1

1
h mv

2
 

(ii) 
2

th th 2

1
5h h mv

2
   

2
th 2

1
4h mv

2
 

2 1V 2V

x = 2

Kinematics

27. From the top of a tower, a ball is thrown vertically upward which reaches the ground in 6 s. A second ball

thrown vertically downward from the same position with the same speed reaches the ground in 1.5 s. A third

ball released, from the rest from the same location, will reach the ground in __________s.

,d bekjr ds f'k[kj ls] ,d ckWy (xsan) Å/okZ/kj Åij dh rjQ Qsadh tkrh gS] tks /kjkry ij 6 s ds le; esa igq¡prh gSA
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dksbZ nwljh xsan] leku LFkku ls Å/okZ/kj uhps dh rjQ leku pky ls Qsadh tkrh gS tks /kjkry ij 1.5 s ds le; esa igq¡prh

gSA ,d rhljh xsan leku LFkku ls fLFkj voLFkk ls NksM+h tkrh gS] og /kjkry ij  __________s le; esa igq¡psxhA

Question ID:101627

Ans. Official Answer NTA (3)

Sol. u

h t = 6s

Case 1

u

h t = 1.5s

Case 2

h t = ?

Case 3

u = 0

Assuming upward direction positive.

Case 1 : –h = 4 × 6 
21

g 6
2

   ....(1)

Case 2 : –h = –4 × 1.5  
21

g 1.5
2

   ....(2)

Case 3 : –h = 
21

g t
2

 ....(3)

From (1) : 4 × 6 = 
21

g 6 h
2
   ....(4)

From (2) : –4 × 1.5 =  
21

g 6 1.5 h
2
   ....(5)

   
18g h

4 5 4
1.125g h


   



–4.5g + 4h = 18g –h
h = 4.5g

Putting in (3) 
21

4.5g gt
2

   

t = 3

COM, Momentum & Collision

28. A ball of mass 100 g is dropped from a height h = 10 cm on a platform fixed at the top of a vertical spring (as

shown in figure). The ball stays on the platform and the platform is depressed by a distance h/2. The spring

constant is ___________Nm–1.

(Use g = 10 ms–2)
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,d Å/okZ/kj fLizax ds Åij yxs IysVQkeZ (r[rs) ij] h = 10 cm dh Å¡pkbZ ls] ,d 100 g nzO;eku dh xsan dks NksM+k tkrk

gS (fp= esa n'kkZ;s vuqlkj)A xsan IysVQkeZ ij :drh gS ,oa IysVQkeZ uhps dh rjQ h/2 nwjh ls foLFkkfir gks tkrk gS (nc

tkrk gS)A fLizax xq.kkad dk eku ___________Nm–1 gksxkA

(ekuk g = 10 ms–2)

Question ID:101628

Ans. Official Answer NTA (120)

Sol. Since mass of platform is not given, we will assume it to be mass less.

At equilibrium, kx = mg

h
k .1 10

2
  

2k 5 10 1  

k = 20 n/m

Current Electricity

29. In a potentiometer arrangement, a cell gives a balancing point at 75 cm length of wire. This cell is now replaced

by another cell of unknown emf. If the ratio of the emf’s of two cells respectively is 3 : 2, the difference in the

balancing length of the potentiometer wire in above two cases will be _________  cm.

,d foHkoekih ds ifjiFk esa] ,d fo|qrokgd cy (emf) okys lSy dk lUrqyu fcUnq] rkj dh 75 cm dh yEckbZ ij feyrk

gSA vc ;g lSy fdlh vU; vKkr emf okys lSy ls cny fn;k tkrk gSA ;fn nksuksa Øe'k% lSyksa ds fo|qr okgd cyksa dk

vuqikr 3 : 2 gS, rks mijksDr nksuksa iz;ksxksa esa; foHkoekih ds rkj dh lUrqyu nwfj;ksa dk vUrj _________  cm gksxkA

Question ID:101629

Ans. Official Answer NTA (25)
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Sol. E
1
 =  × 75 where  = potential gradient

E
2
 =  × L

1

2

E 75

E L


3 75
L 50cm

2 L
  

Difference in length = 25cm

Rotation

30. A metre scale is balanced on a knife edge at its centre. When two coins, each of mass 10 g are put one on the

top of the other at the 10.0 cm mark the scale is found to be balanced at 40.0 cm mark. The mass of the metre

scale is found to be x × 10–2 kg. The value of x is ________________.

fdlh pkdw dh /kkj ij] ,d ehVj iSekus dks mlds dsUnz fcUnq ij lUrqfyr fd;k x;k gSA tc] izR;sd 10 g nzO;eku ds

nks flDds ,d&nwljs ds Åij 10.0 cm ds fu'kku ij j[ks tkrs gSa] rks iSekus dks 40.0 cm ds fpUg ij j[kdj lUrqfyr

djuk iM+rk gSA ehVj iSekus dk nzO;eku x × 10–2 kg ik;k x;k gSA x dk eku gksxk ________________A

Question ID:101630

Ans. Official Answer NTA (6)

Sol. 10cm 50cm

40cm

(.02)g Mg

M = mass of metre scale

Balancing torque about knife edge : (.02) × g × 30 = Mg × 10

M = .06 = 6 × 10–2 kg


