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Electrostatics

1. In finding the electric field using Gauss law the formula enc

0

q
| E |

| A |




 is applicable. In the formula is

permittivity of free space, A is the area of Gaussian surface and qenc is charge enclosed by the Gussian surface.

This equation can be used in which of the following situation ?

xkWl ds fu;e dk iz;ksx dj fo|qr {ks=k eku enc

0
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| A |

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
 ls fn;k tkrk gSA ;gka ij fuokZr dh fo|qr~'khyrk gS] A  xkWl lrg dk {ks=kQy

gS vkSj qenc xkWl lrg }kjk f?kjk gqvk vkos'k gSA bl lehdj.k dk iz;ksx fuEu esa ls fdl ifjfLFkfr esa fd;k tk ldrk gS \

(1) Only when | E


| = constant on the surface.

(2*) Only when the Gaussian surface is an equipotential surface and | E


| is constant on the surface.

(3) Only when the Gaussian surface is an equipotential surface.

(4) For any choice of Gaussian surface.

(1) dsoy rc gh tc | E


| dk eku bl lrg ij vpj gksA

(2) dsoy rc gh tc xkWl lrg lefoHko lrg gks vkSj | E


| dk eku bl lrg ij vpj gksA

(3) dsoy rc gh tc xkWl lrg lefoHko lrg gksA

(4) fdlh Hkh xkWl lrg ds fy;sA

Question ID : 4050361481

Option 1 ID : 4050365417

Option 2 ID : 4050365416

Option 3 ID : 4050365415

Option 4 ID : 4050365414

Sol.

KTG & Thermodynamics

2. The plot that depicts the behavior of the mean free time (time between two successive collisions) for the

molecules of an ideal gas, as a functin of temperature (T), qualitatively, is : (Graphs are schematic and not

drawn to scale)

uhps fn;s fp=kksa esa ls dkSulk fp=k vkn'kZ xSl ds v.kqvksa dk vkSlr eqDr dky (nks mÙkjksÙkj VDdjksa ds chp dk le;) dk rkieku (T) ds lkFk

fopj.k fn[kkrk gS \ (js[kkfp=k lkadsfrd gS)
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Question ID : 4050361477

Option 1 ID : 4050365399

Option 2 ID : 4050365400

Option 3 ID : 4050365398

Option 4 ID : 4050365401

Sol.

Fluid Mechanics

3. Consider a solid sphere of radius R and mass density 
2

0 2

r
(r) 1

R

 
    

 
, 0 < r R. The minimum density of

a liquid in which it will float is :

,d Bksl xksys dh f=kT;k R gS vkSj bldk ?kuRo 
2
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R
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    

 
, 0 < r R gSA ftl nzo esa ;g Iyou (rSj) dj lds ml nzo dk

U;wure ?kuRo gksxk :
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Question ID : 4050361474

Option 1 ID : 4050365388

Option 2 ID : 4050365389

Option 3 ID : 4050365386

Option 4 ID : 4050365387

Sol.

Units & Dimensions

4. The dimension of stopping potential V0 in photoelectric effect in units of Planck's constant 'h', speed of light 'c'

and Gravitational constant 'G' and ampere A is :

izdk'k fo|qr izHkko esa fujks/kh foHko V0 dh foek,a Iykad fLFkjkad 'h' izdk'k dh xfr 'c' vkSj xq#Rokd"kZ.k fLFkjkad 'G' rFkk ,Eih;j A eas fuEu esa

ls fdlls O;Dr gksxk ?

(1) h2/3 c5/3 G1/3 A–1 (2) h2 G3/2 c1/3 A–1 (3) h1/3 G5/3 c1/3 A–1 (4) h–2/3 c–1/3 G4/3 A–1
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Ans. Bonus

Question ID : 4050361469

Option 1 ID : 4050365368

Option 2 ID : 4050365366

Option 3 ID : 4050365367

Option 4 ID : 4050365369

Sol.

Geometrical Optics

5. The magnifying power of a telescope with tube length 60 cm is 5. What is the focal length of its eye piece ?

;fn ,d VsyhLdksi dh V~;wc dh yEckbZ 60 cm gS vkSj bldk vko/kZu 5 gks rks blds usf=kdk dh Qksdl nwjh gS %

(1*) 10 cm (2) 40 cm (3) 20 cm (4) 30 cm

Question ID : 4050361484

Option 1 ID : 4050365426

Option 2 ID : 4050365429

Option 3 ID : 4050365427

Option 4 ID : 4050365428

Sol.

COM, Momentum & Collision

6. The coordinates of centre of mass of a uniform flag shaped lamina (thin flat palte) of mass 4 kg. (The coordinates

of the same are shown in (figure) are :

fp=k esa fn[kk;s x;s >.Ms ds vkdkj ds 4 kg nzO;eku okys ,d lery ,dleku IysV ds lagfr dsUnz ds funZs'kd fcUnq gksaxs %

(0,3) (2,3)

(2,2)
(1,2)

(1,0)(0,0)

(1) (1.25 m, 1.50 m) (2*) (0.75 m, 1.75 m) (3) (0.75 m, 0.75 m) (4) (1 m, 1.75 m)

Question ID : 4050361471

Option 1 ID : 4050365377

Option 2 ID : 4050365375

Option 3 ID : 4050365376

Option 4 ID : 4050365376
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Sol.

Gravitation

7. Consider two solid spheres of radii R1 = 1m, R2 = 2m and masses M1 and M2, respectively. The gravitational

field due to sphere  and  are shown. The value of 1

2

M

M
 is :

nks Bksl xksys ftudh f=kT;k,a R1 = 1m, R2 = 2m gS vkSj ftuds nzO;eku M1 rFkk M2 gS] laKku esa ysaA xksys  rFkk  }kjk tfur

xq#Rokd"kZ.k {ks=k fp=k esa fn[kk;s x;s gSaA rc 1

2

M

M
 dk eku gS :
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Question ID : 4050361473

Option 1 ID : 4050365383

Option 2 ID : 4050365382

Option 3 ID : 4050365385

Option 4 ID : 4050365384

Sol.

Geometrical Optics

8. The critical angle of a mediun for a specific wavelength, if the medium has relative permittivity 3 and relative

permeability 
4

3
 for this wavelength, will be :

,d ek/;e dh] ,d fo'ks"k rjaxnS/;Z d fy;s lkis{k fo|qr'khyrk 3 gS vkSj lkis{k pqEcd'khyrk 
4

3
 gSA bl rjaxnS/;Z ds fy;s ek/;e ds Økafrd

dks.k dk eku gS %

(1) 45º (2) 15º (3) 60º (4*) 30º

Question ID : 4050361483

Option 1 ID : 4050365423
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Option 2 ID : 4050365425

Option 3 ID : 4050365424

Option 4 ID : 4050365422

Sol.

Semiconductors

9. Boolean relation at the output stage-Y for the following circuit is :

uhps fn;s x;s ifjiFk ds fuxZr Y ds fy;s cwfy;u lEcU/k gksxk %

5 V

A

B

Output -Y

+ 5 V

(1) A . B (2) A + B (3) A B (4*) A . B

A. 2

Question ID : 4050361487

Option 1 ID : 4050365439

Option 2 ID : 4050365438

Option 3 ID : 4050365440

Option 4 ID : 4050365441

Sol.

Magnetic Field & Force

10. Proton with kinetic energy of 1 MeV moves from south to north. It gets an acceleration of 1012 m/s2 by an

applied magnetic field (west to east). The value of magnetic field : (Rest mass of proton is 1.6 × 10–27 kg)

1 MeV xfrt ÅtkZ okyk ,d izksVkWu nf{k.k ls mÙkj dh vksj py jgk gSA if'pe ls iwoZ dh vksj fn'kk ds ,d pqEcdh; {ks=k ls bl ij

1012 m/s2 dk Roj.k iSnk gksrk gSA pqEcdh; {ks=k dk ifjek.k gksxk % (izksVkWu dk fojke nzO;eku 1.6 × 10–27 kg)

(1) 7.1 mT (2) 0.071 mT (3*) 0.71 mT (4) 71 mT

Question ID : 4050361480

Option 1 ID : 4050365411

Option 2 ID : 4050365413

Option 3 ID : 4050365412

Option 4 ID : 4050365410

Sol.
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Fluid Mechanics

11. A leak proof cylinder of lenght 1 m, made of a metal which has very low coefficient of expansion is floating

vertically in water at 0ºC such that its height above the water surface is 20 cm. When the temperature of water

is increased to 4ºC, the height of the cylinder above the water surface becomes 21 cm. The density of water at

T = 4ºC, relative to the density at T = 0ºC is close to :

,d yhd izwQ 1 m yEck csyukdkj crZu ,d ,slh /kkrq dk cuk gqvk gS ftldk izlkj xq.kkad ux.; gSA ;g lh/kk gksdj 0ºC rkieku ds ikuh

esa rSj jgk gS vkSj bldh yEckbZ dk 20 cm Hkkx ikuh ds ckgj gSA tc ikuh dk rkieku 4ºC rd c<+k fn;k tkrk gS rks blds ckgj jgus okys Hkkx

dh yEckbZ 21 cm gks tkrh gSA rc 0ºC ds lkis{k 4ºC ij ikuh dk ?kuRo fuEu esa ls fdlds fudV gS \

(1) 1.26 (2*) 1.01 (3) 1.04 (4) 1.03

Question ID : 4050361475

Option 1 ID : 4050365392

Option 2 ID : 4050365391

Option 3 ID : 4050365390

Option 4 ID : 4050365393

Sol.

Dual Nature of Radiation & Matter

12. When photon of energy 4.0 eV strikes the surface of a metal A, the ejected photoelectrons have maximum

kinetic energy TA eV and de-Broglie wavelength A. The maximum kinetic energy of photoelectrons liberated

from another metal B by photon of energy 4.50 eV is TB = (TA – 1.5) eV. If the de-Broglie wavelength of these

photoelectrons B = 2A , then the work function of metal B is :

tc 4.0 eV ÅtkZ ds QksVkWu /kkrq A dh lrg ij iM+rs gS] rks blls mRlftZr bySDVªkWuksa dh vf/kdre xfrt ÅtkZ TA eV rFkk Mh-

czksXyh rjaxnS/;Z A gSA ,d nwljh /kkrq B ij 4.50 eV ÅtkZ ds QksVkWuksa ds iM+us ij mRlftZr bySDVªkWuksa dh vf/kdre xfrt ÅtkZ

TB = (TA – 1.5) eV gSA /kkrq budk Mh&czksXyh rjaxnS/;Z B = 2A  gS] rks /kkrq B ds dk;Z Qyu dk eku gS %

(1) 3 eV (2*) 4 eV (3) 2 eV (4) 1.5 eV

Question ID : 4050361485

Option 1 ID : 4050365432

Option 2 ID : 4050365431

Option 3 ID : 4050365433

Option 4 ID : 4050365430

Sol.

Electromagnetic Induction

13. At time t = 0 magnetic field of 1000 Gauss is passing perpendicularly through the area defined by the closed

loop shown in the figure. If the magnetic field reduces linearly to 500 Gauss, in the next 5 s, then induced EMF

in the loop is :
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le; t = 0 ij fp=k esa fn[kk;s x;s ,d iw.kZ ywi ls gksdj 1000 xkWl eku dk pqEcdh; {ks=k blds yEcor~ fudyrk gSA ;fn vxys 5 s esa

pqEcdh; {ks=k dk eku js[kh; :i ls ?kVdj 500 xkWl gks tkrk gS] rks ywi esa mRizsfjr fo|qr&okgd cy dk eku gksxk %

16 cm

4 cm 2cm

(1*) 56 V (2) 48 V (3) 36 V (4) 28 V

Question ID : 4050361482

Option 1 ID : 4050365421

Option 2 ID : 4050365420

Option 3 ID : 4050365419

Option 4 ID : 4050365418

Sol.

Capacitance

14. Effective capacitance of parallel combination of two capacitors C1 and C2 is 10 F. When these capacitors

are individually connected to a voltage source of 1 V, the energy stored in the capacitor C2 is 4 times that of C1.

If these capacitors are connected in series, their effective capacitance will be :

ik'oZ laca/ku ls tqM+s nks la/kkfj=ksa C1 rFkk C2 dh izHkkoh /kkfjrk 10 F gSA tc bu la/kkfj=kksa dks vyx&vyx 1 V ds L=kksr ls tksM+k tkrk gS]

rks C2 esa lafpr ÅtkZ C1 eas lafpr ÅtkZ ds 4 xquk gksrh gSA ;fn bu la/kkfj=kksa dks Js.khc) laca/ku esa tksM+k tk;s] rks budh izHkkoh /kkfjrk gksxh %

(1) 4.2 F (2*) 1.6 F (3) 8.4 F (4) 3.2 F

A. 2

Question ID : 4050361479

Option 1 ID : 4050365407

Option 2 ID : 4050365409

Option 3 ID : 4050365406

Option 4 ID : 4050365408

Sol.

Current Electricity

15. The lenght of a potentiometer wire is 1200 cm and it carries a current of 60 mA. For a cell of emf 5 V and

internal resistance of 20 the null point on it is found to be at 1000 cm. The resistance of whole wire is :

,d iksVsfU'k;ksehVj ds rkj dh yEckbZ 1200 cm gS vkSj blesa 60 mA dh fo|qr /kkjk izokfgr gks jgh gSA ,d 5 V fo|qr&okgd cy rFkk

20 vkarfjd izfrjks/kd okys lSy ds fy;s bl ij larqyu fcUnq 1000 cm ij vkrk gSA rc iksVsfU'k;ksehVj ds rkj dk izfrjks/k gS %

(1) 120  (2) 60  (3*) 100  (4) 80 

Question ID : 4050361488

Option 1 ID : 4050365445
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Option 2 ID : 4050365442

Option 3 ID : 4050365444

Option 4 ID : 4050365443

Sol.

Rotation

16. Consider a uniform rod of mass M = 4m and lenght l pivoted about its centre. A mass m moving with velocity

v making angle 
4


   to the rod's long axis collides with end of the rod and sticks to it. The angular speed of

the rod-mass system just after the collision is :

nzO;eku M = 4m rFkk l yEckbZ dh ,dleku NM+ ds dsUnz ij /kqjkxzLr gSA v xfr ls pyrk gqvk m nzO;eku dk ,d d.k] NM+ ds yEcs v{k ls

4


   dks.k cukrk gqvk NM+ ds ,d fljs ls Vdjkrk gS vkSj blls fpid tkrk gSA NM+&d.k fudk; dh VDdj ds ckn dks.kh; xfr gksxh %

(1) 
4

7

v

l
(2) 

3

7 2

v

l
(3) 

3

7

v

l
(4*) 

3 2

7

v

l

Question ID : 4050361472

Option 1 ID : 4050365381

Option 2 ID : 4050365379

Option 3 ID : 4050365378

Option 4 ID : 4050365380

Sol.

KTG & Thermodynamics

17. A thermodynamic cycle xyzx is shown on a (V-T) diagram.

,d Å"ekxfrt pØ xyzx dk (V-T) xzkQ fp=k esa fn[kk;k x;k gSA

V
z

x

y

T

The (P-V) diagram that best describes this cycle is : (Diagram are schematic and hot to scale)

bl pØ dk loksZfpr (P-V) xzkQ fuEu esa ls dkSulk gS \ (fp=k lkadsfrd gSa)
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(1) 

P

z

x

y V

(2) 

P

y

x

z V

(3*) 

P

z

x y

V

(4) 

P

y

x z

V

Question ID : 4050361476

Option 1 ID : 4050365396 Option 2 ID : 4050365397

Option 3 ID : 4050365395 Option 4 ID : 4050365394

Sol.

Electrostatics

18. Three charged particles A, B and C with charges –4q, 2q and –2q are present on the circumference of a circle

of radius d. The charged particles A, C and centre O of the circle formed an equilateral triangle as shown in

figure. Electric field at O along x-direction is :

A, B rFkk C vkosf'kr d.k] ftu ij vkos'k Øe'k% –4q, 2q rFkk –2q  gS] d f=kT;k ds ,d oÙ̀k dh ifjf/k ij j[ks gq, gSA d.k A, C vkSj  oÙ̀k

dk dsUnz O ,d leckgq f=kHkqt cukrs gSaA (fp=k ns[ksa) A rc O ij x- fn'kk esa fo|qr {ks=k dk eku gS :

30º
30º

C

O
d

d150º
dB

2q

–2q

x

A
–4q

y

(1) 2
0

2 3q

d
(2) 2

0

3q

4 d
(3*) 2

0

3q

d
(4) 2

0

3 3q

4 d

Question ID : 4050361478

Option 1 ID : 4050365404
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Option 2 ID : 4050365402

Option 3 ID : 4050365405

Option 4 ID : 4050365403

Sol.

Circular Motion

19. A particle of mass m is fixed to one end of a light spring having force constant k and unstretched length l. The

other end is fixed. The system is given an angular speed about the fixed end of the spring such that it rotates

in a circle in gravity free space. Then the stretch in the spring is :

m nzO;eku dk ,d d.k cy fLFkjkad k ,oa vrkfur yEckbZ l okyh ,d gYdh dekuh ds ,d Nksj ls tqM+k gqvk gSA dekuh dk nwljk Nksj c) gSA

bl fudk; dks dks.kh; xfr nsdj dekuh ds c)Nksj ds pkjksa vksj ?kqek;k tkrk gS vkSj ;g d.k xq#Rokd"kZ.k eqDr {ks=k esa ,d oÙ̀k esa ?kweus yxrk

gSA bl fLFkfr esa dekuh esa gksus okyk f[kapko gS %

(1) 
2m

k m



 

l
(2*) 

2

2

m

k m



 

l
(3) 

2m

k m





l
(4) 

2

2

m

k m



 

l

Question ID : 4050361470

Option 1 ID : 4050365372

Option 2 ID : 4050365371

Option 3 ID : 4050365373

Option 4 ID : 4050365370

Sol.

Atomic Structure

20. The graph which depicts the results of Rutherford gold foil experiment with -particles is :

 : Scattering angle

Y : Number of scattered -particles detected

(Plots are schematic and not to scale)

uhps fn;s x;s fp=kksa esa ls dkSulk xzkQ jnjQksMZ ds Lo.kZ iUuh ij -d.kksa }kjk fd;s x;s iz;ksx ds ifjek.k dks n'kkZrk gS \ ;gka ij

 : izdh.kZu dks.k

Y : izdhf.kZr -d.kksa dh la[;k

(fp=k lkadsfrd gS)
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(1) 

 0

Y

(2) 

 0

Y

(3) 

 0

Y

(4*) 

 0

Y

Question ID : 4050361486

Option 1 ID : 4050365434

Option 2 ID : 4050365435

Option 3 ID : 4050365436

Option 4 ID : 4050365437

Sol.

INTEGER TYPE QUESTIONS

Kinematics

21. A particle is moving along the x-axis with its coordinate with time 't' given by x(t) = 10 + 8t – 3t2. Another

particle is movig along the y-axis with its coordinate as a function of time given by y(t) = 5 – 8t3. At t = 1 s, the

speed of the second particles measured in the frame of the first particle is given as v . Then v (in m/s) is___.

,d d.k x-v{k ij bl izdkj py jgk gS fd bldk le; t ds lkFk x funZs'kd dk eku x(t) = 10 + 8t – 3t2 gSA ,d nwljk d.k y-v{k ij

py jgk gS vkSj bldk y funZs'kd y(t) = 5 – 8t3 }kjk fn;k tkrk gSA ;fn t = 1 s ij igys d.k ds lkis{k nwljs d.k dh xfr v  gks] rks v

dk eku  (m/s esa) gS___A

Question ID : 4050361489

Ans. 580

Sol.

Current Electricity

22. Four resistance of 15 124and 10respectively in cyclic order to form Wheatstone's network.

The resistance that is to be connected in parallel with the resistance of 10 to balance the network is_____

15 124rFkk 10ds pkj izfrjks/kdksa dks Øec) tksM+dj ,d OghVLVksu ifjiFk cuk;k tkrk gSA bl ifjiFk dks larqyu

esa ykus ds fy;s 10 ds izfrjks/kd ij fdrus  dk ,d izfrjks/kd ik'oZ laca/ku esa tksM+k tkuk pkfg;s_____A
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Question ID : 4050361492

Ans. 10

Sol.

Sound Waves

23. A one metre long (both ends open) organ pipe is kept in a gas that has double the density of air at STP.

Assuming the speed of sound in air at STP is 300 m/s, the frequency difference between the fundamental and

second harmonic of this pipe is _______Hz.

,d ehVj yEcs o nksuksa Nksjksa ij [kqys gq, ,d vkWxZu ikbi dks ,d ,slh xSl esa j[kk x;k gS] ftldk ?kuRo ok;q ds ekud rki o nkc ij ?kuRo ls

nks xquk gSA ;g ekurs gq, fd ekud rki o nkc ij ok;q esa /ofu dh xfr 300 m/s, xSl esa j[ks ikbi dh ewy vko`fÙk vkSj f}rh; gkeksfud dh

vko`fÙk esa varj gksxk_______Hz.

Question ID : 4050361491

Ans. 106.05

Sol.

Geometrical Optics

24. A point object in air is in front of the curved surface of a plano-convex lens. The radius of curvature of the

curved surface is 30 cm and the refractive index of the lens material is 1.5, then the focal length of the lens

(in cm) is_______.

,d fcUnq ds vkdkj dh oLrq ,d lery&mÙky ySal dh mÙky lrg ds lkeus j[kk gqvk gSA mÙky lrg dh f=kT;k 30 cm gS vkSj ySal ftlls

cuk gS ml inkFkZ dk viorZukad 1.5 gSA ySal dh Qksdl nwjh dk eku cm esa fdruk gksxk_______A

Question ID : 4050361493

Ans. 60

Sol.

COM, Momentum & Collision

25. A body A, of mass m = 0.1 kg has an initial velocity of ˆ3 i  ms–1. It collides elastically with another body, B of

the same mass which has an initial velocity of ˆ5 j  ms–1. After collision, A moves with a velocity  ˆ ˆ4 i j 

v .

The energy of B after collision written as 
x

J
10

. The value of x is_____.

nzO;eku m = 0.1 kg dk ,d fi.M A dk vkjfEHkd osx ˆ3 i  ms–1 gSA ;g izR;kLFk rjhds ls leku nzO;eku ds nwljs fi.M B ls Vdjkrk gS

ftldk vkjfEHkd osx ˆ5 j  ms–1 gSA Vdjkus ds ckn] fi.M A   ˆ ˆ4 i j 

v  osx ls py jgk gS vkSj fi.M B dh ÅtkZ 

x
J

10
gSA  x dk eku

gS_____A

Question ID : 4050361490

Ans. 1


