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1. Two projectiles are thrown with same initial velocity making an angle of 45° and 30° with the horizontal

respectively. The ratio of their respective ranges will be :

nks iz{ksI; leku izkjfEHkd osx ls] {kSfrt ls Øe'k% 45° vkSj 30° ds dks.k ij iz{ksfir fd, x,A muds }kjk r; fd;s x;s ijklksa

dk vuqikr gksxk:

(1) 3 : 2

(2) 2 :1

(3) 2 : 3

(4) 3 : 2

Question ID:1449631

Ans. Official Answer NTA (3)

Sol.

2. In a Vernier Calipers, 10 divisions of Vernier scale is equal to the 9 divisions of main scale. When both

jaws of Vernier calipers touch each other, the zero of the Vernier scale is shifted to the left of zero of the

main scale and 4th Vernier scale division exactly coincides with the main scale reading. One main scale

division is equal to 1 mm. While measuring diameter of a spherical body, the body is held between two

jaws. It is now observed that zero of the Vernier scale lies between 30 and 31 divisions of main scale

reading and 6th Vernier scale division exactly coincides with the main scale reading. The diameter of

the spherical body will be :

,d ofuZ;j dSyhilZ esa] ofuZ;j iSekus ds 10 foHkktu, eq[; iSekus ds 9 foHkktuksa ds cjkcj gSA tc ofuZ;j dSyhilZ ds nksuksa tcM+s

,d&nwljs dks Li'kZ djrs gSa] rks ofuZ;j iSekus dk 'kwU;] eq[; iSekus ds 'kwU; ds ck;sa foLFkkfir gks tkrk gS vkSj ofuZ;j iSekus dk

pkSFkk foHkktu eq[; iSekus ds ikB ds ,dne laikrh gksrk gSA eq[; iSekus dk ,d foHkktu 1 mm ds cjkcj gSA fdlh xksyh;

fi.M dk O;kl ekirs le; fi.M dks nksuksa tcM+ksa ds chp esa j[kk tkrk gSA vc ;g ik;k x;k fd ouhZ;j iSekus dk 'kwU;kad] eq[;

iSekus ds 30 osa ,oa 31 os foHkktuksa ds e/; izkIr gksrk gS ,oa ofuZ;j iSekus dk NVk (6th) foHkktu] eq[; iSekus ds ikB ds ,dne

laikrh gSA xksyh; fi.M dk O;kl gksxk:

(1) 3.02 cm

(2) 3.06 cm

(3) 3.10 cm

(4) 3.20 cm

Question ID:1449632

Ans. Official Answer NTA (3)
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Sol.

3. A ball of mass 0.15 kg hits the wall with its initial speed of 12ms–1 and bounces back without changing

its initial speed. If the force applied by the wall on the ball during the contact is 100 N, calculate the

time duration of the contact of ball with the wall.

,d 0.15 kg nzO;eku dh xsan 12ms–1 dh izkjfEHkd pky ls ,d nhokj ls Vdjkrh gS vkSj viuh izkjfEHkd pky cnysa fcuk ihNs

okil mNyrh gSA ;fn lEidZ ds nkSjku] nhokj }kjk xsan ij yxk;k x;k cy 100 N gSA xsan ,oa nhokj ds lEidZ dk le;

ifjdfyr djksA

(1) 0.018 s

(2) 0.036 s

(3) 0.009 s

(4) 0.072 s

.

Question ID:1449633

Ans. Official Answer NTA (2)

Sol.

4. A body of mass 8 kg and another of mass 2 kg are moving with equal kinetic energy. The ratio of their

respective momenta will be :

,d 8 kg nzO;eku dh ,oa nwljh 2 kg nzO;eku dh oLrq,sa] leku xfrt ÅtkZ ls py jgh gSA muds laosxksa dk vuqikr gksxk:

(1) 1 : 1

(2) 2 : 1

(3) 1 : 4

(4) 4 : 1

Question ID:1449634

Ans. Official Answer NTA (2)

Sol.

5. Two uniformly charged spherical conductors A and B of radii 5 mm and 10 mm are separated by a

distance of 2 cm. If the spheres are connected by a conducting wire, then in equilibrium condition, the

ratio of the magnitudes of the electric fields at the surface of the sphere A and B will be :

,d leku :i ls vkosf'kr 5 mm vkSj 10 mm f=T;kvksa okys nks xksyh; pkyd A vkSj B, ,d-nwljs ls 2 cm dh nwjh ij j[ksa

gSaA ;fn nksuksa xksyh; fi.Mksa dks ,d pkyd rkj ls tksM fn;k tkrk gS] rks lkE;koLFkk esa xksyh; fi.M A vkSj B ds i`"Bksa ij

mifLFkr fo|qr {ks=ksa ds ifjek.kksa dk vuqikr gksxk:
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(1) 1 : 2

(2) 2 : 1

(3) 1 : 1

(4) 1 : 4

Question ID:1449635

Ans. Official Answer NTA (2)

Sol.

6. The oscillating magnetic field in a plane electromagnetic wave is given by

6 85 10 sin1000 (5 4 10 )yB x t T     .

The amplitude of electric field will be :

,d lery oS|qr pqEcdh; rjax esa lekfgr nksyuhÑr pqEcdh; {ks=

6 85 10 sin1000 (5 4 10 )yB x t T      }kjk fu:fir gSA

fo|qr {ks= dk vk;ke gksxk:

(1) 2 115 10 Vm

(2) 6 15 10 Vm 

(3) 12 116 10 Vm

(4) 12 14 10 Vm

Question ID:1449636

Ans. Official Answer NTA (4)

Sol.

7. Light travels in two media M
1
 and M

2
 with speeds 1.5 × 108 ms–1 and 2.0 × 108 ms–1 respectively. The

critical angle between them is :

izdk'k nks ek/;eksa M
1
 vkSj M

2
 esa Øe'k% 1.5 × 108 ms–1 vkSj 2.0 × 108 ms–1 dh pkyksa ls pyrk gSA nksuksa ds chp dk ØkfUrd

dks.k gksxk:

(1) 
1 3

tan
7


    

(2) 
1 2

tan
3

     

(3) 
1 3

cos
4
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(4) 
1 2

sin
3

     

Question ID:1449637

Ans. Official Answer NTA (1)

Sol.

8. A body is projected vertically upwards from the surface of earth with a velocity equal to one third of

escape velocity. The maximum height attained by the body will be :

(Take radius of earth = 6400 km and g = 10 ms–2)

,d fi.M /kjkry ls Åij dh rjQ Å/oZ esa mlds iyk;u osx ds ,d frgkbZ osx ls iz{ksfir fd;k tkrk gSA fi.M }kjk izkIr dh

xbZ vf/kdre Å¡pkbZ gksxh:

(ekuk i`Foh dh f=T;k = 6400 km and g = 10 ms–2)

(1) 800 km

(2) 1600 km

(3) 2133 km

(4) 4800 km

Question ID:1449638

Ans. Official Answer NTA (1)

Sol.

9. The maximum and minimum voltage of an amplitude modulated signal are 60 V and 20 V respectively.

The percentage modulation index will be :

fdlh vk;ke ekaMqfyr flXuy ds vf/kdre ,oa U;wure oksYVst dk eku Øe'k% 60 V ,oa 20 V gSA bldk izfr'kr ekaMqyu

lwpdkad gksxk:

(1) 0.5%

(2) 50%

(3) 2%

(4) 30%

Question ID:1449639

Ans. Official Answer NTA (2)

Sol.
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10. A nucleus of mass M at rest splits into two parts having masses 
`

3

M
 and 

2 `
( ` )

3

M
M M . The ratio of de

Broglie wavelength of two parts will be :

M nzO;eku dk ,d ukfHkd fLFkj voLFkk esa] 
`

3

M
 vkSj 

2 `
( ` )

3

M
M M  nzO;ekuksa ds nks Hkkxksa esa foHkkftr gksrk gSA nksuksa Hkkxksa

ds Mh&czkWXyh rjaxnS/;ksZ dk vuqikr gksxk:

(1) 1 : 2

(2) 2 : 1

(3) 1 : 1

(4) 2 : 3

Question ID:1449640

Ans. Official Answer NTA (3)

Sol.

11. An ice cube of dimensions 60 cm × 50 cm × 20 cm is placed in an insulation box of wall thickness 1 cm.

The box keeping the ice cube at 0°C of temperature is brought to a room of temperature 40°C. The rate

of melting of ice is approximately :

(Latent heat of fusion of ice is 3.4 × 105 J kg–1 and thermal conducting of insulation wall is 0.05

Wm–1 °C–1)

60 cm × 50 cm × 20 cm foekvksa okyk ,d cQZ dk ?kukdkj VqdMk] 1 cm eksVkbZ dh nhokjksa okys ,d dqpkyd fMCcs esa j[kk

gSA fMCcs us cQZ dks 0°C rkieku ij j[kk gqvk gS] ftldks dejs ds rkieku 40°C ij yk;k tkrk gSA cQZ ds fi?kyus dh nj

dk lfudV eku gksxk (cQZ ds fo?kVu dh xqIr Å"ek 3.4 × 105 J kg–1 gS] vkSj dqpkyd nhokj dh Å"eh; pkydrk

0.05 Wm–1 °C–1) gS

(1) 61 × 10–3 kg s–1

(2) 61 × 10–5 kg s–1

(3) 208 kg s–1

(4) 30 × 10–5 kg s–1

Question ID:1449641

Ans. Official Answer NTA (2)

Sol.
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12. A gas has n degrees of freedom. The ratio of specific heat of gas at constant volume to the specific heat

of gas at constant pressure will be :

,d xSl dh Lora=rk dh lhek (fMxzh vkWQ ÝhMe)  n gSA xSl dh fLFkj vk;ru ij fof'k"V Å"ek ,oa xSl dh fLFkj nkc ij fof'k"V

Å"ek dk vuqikr gksxk:

(1) 
2

n

n

(2) 
2n

n



(3) 
2 2

n

n

(4) 
2

n

n

Question ID:1449642

Ans. Official Answer NTA (1)

Sol.

13. A transverse wave is represented by 2sin( )  y t kx cm. The value of wavelength (in cm) for which the

wave velocity becomes equal to the maximum particle velocity, will be :

,d vuqizLFk rjax lehdj.k 2sin( )  y t kx cm }kjk iznf'kZr gSA ml rjaxnS/;Z dk eku (cm esa) Kkr dhft,] ftl ij rjax

osx] d.k ds vf/kdre osx ds cjkcj gksxk:

(1) 4

(2) 2

(3) 

(4) 2

Question ID:1449643

Ans. Official Answer NTA (1)

Sol.
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14. A battery of 6V is connected to the circuit as shown below. The current I drawn from the battery is :

,d 6V okyk fo|qr L=ksr (cSVªh) fp= esa n'kkZ;s vuqlkj ifjiFk esa tqM+k gSA cSVªh }kjk izlkfjr /kkjk I dk eku gS:

6VI

3 3

5

6 6

2

(1) 1A

(2) 2A

(3) 
6

11
A

(4) 
4

3
A

Question ID:1449644

Ans. Official Answer NTA (1)

Sol.

15. A source of potential difference V is connected to the combination of two identical capacitors as shown

in the figure. When key ‘K’ is closed, the total energy stored across the combination is E
1
. Now key ‘K’

is opened and dielectric of dielectric constant 5 is introduced between the plates of the capacitors. The

total energy stored across the combination is now E
2
. The ratio E

1
/E

2
 will be :

,d V foHkokUrj dk fo|qr L=ksr] nks ,dleku la/kkfj=ksa ds la;kstu ds lkFk n'kkZ;s fp=kuqlkj tksMk tkrk gSA tc dqath ‘K’

can gksrh gS] rks la;kstu }kjk dqy lafpr ÅtkZ E
1 
gSA vc dqath ‘K’ [kksy nh xbZ gS] ,oa la/kkfj=ksa dh ifV~V;ksa ds chp] 5

ijkoS|qrkad okyk ijkoS|qr inkFkZ Hkjk x;k gSA vc la;kstu }kjk dqy lafpr ÅtkZ E
2 
gSA vuqikr E

1
/E

2
 gksxk:

V C C

K

(1) 
1

10

(2)  
2

5
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(3) 
5

13

(4) 
5

26

Question ID:1449645

Ans. Official Answer NTA (3)

Sol.

16. Two concentric circular loops of radii r
1
 = 30 cm and r

2
 = 50 cm are placed in X–Y plane as shown in the

figure. A current I = 7A is flowing through them in the direction as shown in figure. The net magnetic

moment of this system of two circular loops is approximately :

r
1
 = 30 cm vkSj r

2
 = 50 cm f=T;kvksa okys nks o`Ùkkdkj ledsUnzh NYys] X–Y ry esa fp= esa n'kkZ;s vuqlkj j[ks gSaA ,d

I = 7A dh /kkjk muesa fp= esa n'kkZ;s vuqlkj cg jgh gSA bu nks o`Ùkkdkj NYys ds fudk; ds ifj.kkeh pqEcdh; vk?kw.kZ dk lfudV

eku gksxk:

r 1

r 2

I
I

(1) 
27 ˆ

2
k Am

(2) 
27 ˆ

2
 k Am

(3) 2ˆ7k Am

(4) 2ˆ7 k Am

Question ID:1449646

Ans. Official Answer NTA (2)

Sol.

17. A velocity selector consists of electric field ˆ

E Ek  and magnetic field ˆ


B Bj with B = 12 mT. The

value of E required for an electron of energy 728 eV moving along the positive x-axis to pass undeflected
is :
(Given, mass of electron = 9.1 × 10–31 kg)

,d osx p;u ;qfä (osx oj.kdkjh) dk fo|qr {ks=  ˆE Ek


 ,oa pqEcdh; {ks= ˆB Bj


 gS] tgk¡ B = 12 mT gSA

728 eV ÅtkZ okyk ,d bySDVªkWu] tks fd /kukRed x-v{k ds vuqfn'k py jgk gS] dks fcuk fo{ksfir gq, xqtkjus ds fy, vko';d
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E dk eku gksxk:

(fn;k gS] bySDVªku dk nzO;eku = 9.1 × 10–31 kg)

(1) 192 kVm–1

(2) 192 mVm–1

(3) 9600 kVm–1

(4) 16 kVm–1

Question ID:1449647

Ans. Official Answer NTA (1)

Sol.

18. Two masses M
1
 and M

2
 are tied together at the two ends of a light inextensible string that passes over a

frictionless pulley.When the mass M
2
 is twice that of M

1
, the acceleration of the system is a

1
. When the

mass M
2
 is thrice that of M

1
, the acceleration of the system is a

2
.The ratio  

1

2

a

a  will be :

nks nzO;ekuksa M
1
 ,oa M

2
 ,d gYdh (Hkkjghu) vizR;kLFk jLlh ds nksuksa fljksa ij ca/ks gS] tks fd ,d ?k"kZ.kjfgr f?kjuh ds Åij ls

xqtj jgh gSA tc nzO;eku M
2
, M

1 
dk nksxquk gksrk gS, rks fudk; dk Roj.k a

1 
gSA tc nzO;eku M

2
, M

1
  ds rhu xqus ds cjkcj

gksrk gS rks fudk; dk Roj.k a
2
 gks tkrk gSA vuqikr 

1

2

a

a  gksxk:

M 1

M 2

(1) 
1

3

(2) 
2

3

(3) 
3

2

(4) 
1

2
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Question ID:1449648

Ans. Official Answer NTA (2)

Sol.

19. Mass numbers of two nuclei are in the ratio of 4 : 3. Their nuclear densities will be in the ratio of

nks ukfHkdksa dh nzO;eku la[;kvksa dk vuqikr 4 : 3 gSA muds ukfHkdh; ?kuRoksa dk vuqikr gksxk:

(1) 4 : 3

(2) 

1

33

4

 
 
 

(3) 1 : 1

(4) 

1

34

3

 
 
 

Question ID:1449649

Ans. Official Answer NTA (3)

Sol.

20. The area of cross section of the rope used to lift a load by a crane is 2.5 × 10–4 m2. The maximum lifting

capacity of the crane is 10 metric tons. To increase the lifting capacity of the crane to 25 metric tons, the

required area of cross section of the rope should be :

(take g = 10 ms–2)

Øsu ls Hkkj mBkus ds fy, mi;ksx dh tkus okyh jLlh dh vuqizLFk dkV dk {ks=Qy 2.5 × 10–4 m2  gSA Øsu dh Hkkj mBkus

dh vf/kdre {kerk 10 fefVªd Vu gSA Øsu dh Hkkj mBkus dh {kerk dks 25 fefVªd Vu rd c<kus ds fy, vko';d jLlh dh

vuqizLFk dkV dk {ks=Qy gksuk pkfg,:

(ekuk xq:Roh; Roj.k g = 10 ms–2)

(1) 6.25 × 10–4 m2

(2) 10 × 10–4 m2

(3) 1 × 10–4 m2

(4) 1.67 × 10–4 m2

Question ID:1449650

Ans. Official Answer NTA (1)

Sol.
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21. If  ˆˆ ˆ2 3  

A i j k m and  ˆˆ ˆ2 2  


B i j k  m. The magnitude of component of vector 


A  along vector B



will be _______m.

;fn  ˆˆ ˆ2 3  A i j k


m vkSj  ˆˆ ˆ2 2  B i j k


 m gSaA lfn'k A


 dk lfn'k B


 ds vuqfn'k ?kVd dk ifjek.k _______m

gksxkA

Question ID:1449651

Ans. Official Answer NTA (2)

Sol.

22. The radius of gyration of a cylindrical rod about an axis of rotation perpendicular to its length and

passing through the center wi l l  be _____________m.

Given, the length of the rod is 10 3  m.

viuh yEckbZ ds yEcor~ ,oa e/; ls xqtjus okys ?kw.kZu v{k ds ifjr% ?kw.kZu djrh gqb ,d csyukdkj NM ds ?kw.kZu dh f=T;k

_____________m gksxhA

fn;k gS, NM+ dh yEckbZ 10 3  m gS

Question ID:1449652

Ans. Official Answer NTA (5)

Sol.

23. In the given figure, the face AC of the equilateral prism is immersed in a liquid of refractive index ‘n’.

For incident angle 60° at the side AC, the refracteel light beam just grazes along face AC. The refractive

index of the liquid 
4


x

n . The value of x is ____________.

(Given refractive index of glass = 1.5)

fn, gq, fp= esa] fdlh leckgq fizTe dk AC i`"B (ry), ,d ‘n’ viorZukad okys nzo esa Mwck gSaA ;fn izdk'k fdj.k iqat Hkqtk

AC ij 60° ds vkiru dks.k ls vkifrr gksrh gS] rks viofrZr izdk'k iq¡t AC ry ds lkFk&lkFk ikfjr gks tkrk gSA nzo dk

viorZukad 
4


x

n  gSA rks x dk eku ____________ gSA

(fn;k gS] fxykl (Glass) dk viorZukad = 1.5)
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60°

glass
B

A

C

liquid
n



Question ID:1449653

Ans. Official Answer NTA (27)

Sol.

24. Two lighter nuclei combine to form a comparatively heavier nucleus by the relation given below :

2 2 4
1 1 2

 X X Y

The binding energies per nucleon for 
2
1

X and 
4
2

Y  are 1.1 MeV and 7.6 MeV respectively. The energygy

released in this process is ________MeV.

uhps fn, gq, lehdj.k ds vuqlkj] ,d vis{kkÑr Hkkjh ukfHkd cukus ds fy, nks gYds ukfHkd la;qDr gksrs gS]

2 2 4
1 1 2

 X X Y

2
1

X  vkSj 
4
2

Y  ds fy, ca/ku ÅtkZ izfr ukfHkdh; d.k (U;wfDyvkWu) Øe'k% 1.1 MeV vkSj 7.6 MeV gSA bl izØe esa eqDr gqbZ

ÅtkZ  ________MeV gSA

Question ID:1449654

Ans. Official Answer NTA (26)

Sol.

25. A uniform heavy rod of mass 20 kg, cross sectional area 0.4 m2 and length 20 m is hanging from a fixed

support. Neglecting the lateral contraction, the elongation in the rod due to its own weight is x × 10–9 m.

The value of x is _________.

(Given young modulus Y = 2 × 1011 Nm–2 and g = 10 ms–2)

,d 20 kg nzO;eku] 0.4 m2 vuqizLFk dkV {ks=Qy ,oa 20 m yEckbZ dh ,dleku Hkkjh NM fdlh fLFkj vk/kkj ls yVd jgh

gSA ik'oZ ladqpu (ysVjy dkWuVªsDlu) dks ux.; ekuus ij] vius Hkkj ds dkj.k NM dk izlkj x × 10–9 m gksrk gSA x dk eku
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_________ gSA

(fn;k gS, ;a= izR;kLFkrk xq.kkad Y = 2 × 1011 Nm–2 ,oa g = 10 ms–2)

Question ID:1449655

Ans. Official Answer NTA (25)

Sol.

26. The typical transfer characteristics of a transistor in CE configuration is shown in figure. A load resistor

of k2   is connected in the collector branch of the circuit used. The input resistance of the transistor is

k0.50  . The voltage gain of the transistor is ________.

,d VªkfUtLVj ds mHk;fu"B mRltZd vfHkfoU;kl (CE) esa] izk:i varj.k vfHky{k.k fp= esa iznf'kZr gSA ,d k2   dk yksM

izfrjks/k] ifjiFk dh laxzkgd 'kk[kk ds lkFk yxk;k x;k gSA VªkfUtLVj dk fuos'kh izfrjks/k (input resistance) k0.50   gSA

VªkfUtLVj dh oksYVrk yfC) (oksYVst xsu) gS ________ A
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Question ID:1449656

Ans. Official Answer NTA (200)

Sol.

27. Three point charges of magnitude  C C5 , 0.16 and C0.3 are located at the vertices A, B, C of a right

angled triangle whose sides are AB = 3 cm, BC = 3 2  cm and CA = 3 cm and point A is right angle
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corner. Charge at point A experiences ___________N of electrostatic force due to the other two charges.

 C C5 , 0.16  vkSj C0.3  ifjek.k ds rhu fcUnq vkos'k] ,d ledks.k f=Hkqt ds dksuksa A, B, C ij Øe'k% j[ksa gS] ftldh

Hkqtk,sa AB = 3 cm, BC = 3 2  cm vkSj CA = 3 cm gS] ,oa A  fcUnq mlds ledks.k okys dksus ij gSA fcUnq A ij j[kk vkos'k]

ckdh nks vkos'kksa ds dkj.k ___________N ds fLFkj oS|qr cy dk vuqHko djrk gSA

Question ID:1449657

Ans. Official Answer NTA (17)

Sol.

28. In a coil of resistance 8  , the magnetic flux due to an external magnetic field varies with time as

    t22
9

3
. The value of total heat produced in the coil, till the flux becomes zero, will be_______J.

,d 8   izfrjks/k dh dqaMyh esa, ckgj ls vkjksfir pqEcdh; {ks= dh otg ls] pqEcdh; ¶yDl le; ds lkFk ifjofrZr gks jgk gS]

tks fd lehdj.k  t22
9

3
    ls fu:fir gSA ¶yDl ds 'kwU; gksus rd] dqaMyh esa mRiUu dqy Å"ek dk eku_______J

gksxkA

Question ID:1449658

Ans. Official Answer NTA (2)

Sol.

29. A potentiometer wire of length 300 cm is connected in series with a resistance 780   and a standard

cell of emf 4V. A constant current flows through potentiometer wire. The length of the null point for cell
of emf 20 mV is found to be 60 cm. The resistance of the potentiometer wire is ________ .

,d 300 cm yEckbZ dk foHkoekih dk rkj] Js.kh Øe esa 780   ds izfrjks/k ,oa 4V fo|qr okgd cy (emf) okys ekud lSy

ls tksMk tkrk gSA foHkoekih ds rkj esa ,d fLFkj /kkjk cgrh gSA 20 mV  emf okys lSy ds fy,] 'kwU; fcUnq 60 cm dh yEckbZ

ij feyrk gSA foHkoekih ds rkj dk izfrjks/k ________  gSA

Question ID:1449659

Ans. Official Answer NTA (20)

Sol.

30. As per given figures, two springs of spring constants k and 2k are connected to mass m. If the period of

oscillation in figure (a) is 3s, then the period of oscillation in figure (b) will be x ss. The value of x is

______.

fn, x, fp=kuqlkj] k vkSj 2k fLizax fLFkjkad okyh nks fLaizxsa nzO;eku m ls tqMh gSaA ;fn fp= (a) esa nksyu dky 3s gS, rks fp=

(b) esa nksyu dky x s gksxkA tgk¡ x dk eku __________ gSA

Question ID:1449660

Ans. Official Answer NTA (2)

Sol.


