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Instructians for the Candidates

Write your Rol! Number in the space provided on 1he op of this page.

2. This paper consists of fifey (58) multiple choice type of guestions AN questions are compulsory.

3. Al the commencement of exammauon, the question booklel will be given 10 vou. In the first 5 minutes, you ar requested to open
the booklet and compulsority examine it as below :

{9 To have access to the Question Booklet, tear off the paper seal un the edge of this cover page. Do not accept a booklet
without sticker seal and do not accept an open booklet. )

(i) Tally the number of pages and number of questions in the booklet with the information printed vn the cover page. Faully
booklets due to pages/questions missing or duplicate or not in serial order or any other discrepancy should be got replaced
immediately by a correct booklet from the invigilator within the period of 5 minutes, Afierwards, neither the Question
Booklet will be replaced nor any exira time will be given,

(ri}y  After this verification is over. the Test Booklet Number should be entered on the OMR Answer Sheet and the OMR Answer
Sheet Number should be entered on this Test Booklet.

4. Each itemn has four alternative responses marked (A (B), tC) and (D). You have to darken the ovel as indicated below on the comect
response agminst each item.

Example : @ . @ @ where {B) 15 the correct response.

5. Your responses 1o the iterns are to be indicated on the OMR Answer Sheet under Paper - [l only. If you mark your FESponse at any
place other than in the oval in the OMR Answer Sheet, it will not he evaluated.

6. Read instructions given inside carefuily.

7. Rough Work is to be done in the end of this booklet.

8. IF you write your Name, Roll Numbcer, Phone Number or put any mark on any pert of the OMR Answer Sheet, except for the space
allotted for the relevant entries, which may disclose your identity. or use ubusive language or employ any other unfair means, such
as change of response by scratching or using white fluid, you will sender yourself liable to disqualification.

9. You have to return the original OMR Answer Sheet to the invigilator at the end of the examination compulsorily and must not CarTy
it with you outside the Examination Hall. You are however. allowed to carry original question booklet and duglicate copy of OMR
Answer Sheet on conclusion of ¢xamination,

10, Use only Blue/Black Ball point pen.

11, Use of any calculator or log 1able etc.. is prohibited.

12 There shall be no nepative marking.

13 In case of any discrepancy in the Enghsh and Gujarati versions of questions. English version will be taken as final.
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PHYSICAL SCIENCES

PAPER-II

Note : This paper contains FIFTY (50) multiple-choice/Assertion and Reasoning
matching questions, each question carrying TWO (2) marks. Attempt All

guestions.

1. flx) =1 for0 <cx<m

0 for-n<x <0

when flx) is represented by corresponding Fourier series, then the value of

the Fourier series at x = 0 is :

1
(A) 2 (B) 0O
RS
(8 1 | D) NG
2. If A= —%f +4y is a unit vector, then the value of ‘W’ can be :
2 —2J2
(A) 3 B) 3
8 +4
(C) 9 D) 3

o. 7 2, 2, L2
3. What is the value of IH V - F dxdydz over the region x° + y“ + 2“ < 16,

where :
Ez(x2 + y2 +z2)(xf+yj+z§)
(A) 4n (B) ﬁ
5
(C) Zero D) %46
Phy. Sci.-II | 5
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4. If a coin is tossed 5 times in succession, the probability of getting at least

one head is :

1 5
(A) a2 (B) 39
1 31
(C) 3 (D) 32
5. Hermite functions are useful in the study of :

(A) Electrostatic problem solving multipolar charge distribution
(B) Hydrogen atom in quantum mechanics

(C) Linear Harmonic Oscillator in quantum mechanics

(D) Periodic potential problem in crystallinity of solids

6. Two circular discs D and D, of same thickness and same mass have different
densities, p; and p, with p; > po. They are rotated around an axis passing
through centre and L to the disks :

(A) They have same moment of inertia
(B) Moment of inertia of D; > Moment of inertia of D,

(C) Moment of inertia of D; < Moment of inertia of D,

b1

Py

7. In the theory of small oscillations, generally the dependency of potential energy

{D) Moment of inertia of D,/Moment of inertia of D, =

on the displacement of particle from equilibrium position is :
(A) Linear (B) Quadratic

(C) Cubical (D) Inverse square
Phy. Sci.-II 6



10.

11.

The unit of Hamiltonian is the unit of :
(A) Angular momentum (B) Planck’s constant
(C) Force (D) Torque

A pendulum bob of mass ‘m’ is held taut in a horizontal position and then

released. What is the tension in the string when both of reaches its lowest

position :
(A) \[ﬁ mg (B) 3 mg
(C) 2 mg (D) mg

Reduced mass of a two body system depends on :

{A) Position of the centre of mass ﬁ

. - = o
(B) Relative coordinate r = A Y

(C) On both R and r
(D) Neither on R nor on r

Electric field variation for a uniformly charged sphere of radius R with constant

charge density .p :
A 1 )
(A) varies as - for r < R (B) varies as r for r < R

(C) is zero for r < R (D) is constant for r < R
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12. Which of the following is false ?
(A) An electron moving from point A to B in a straight line at uniform
speed radiates
(B) Proton moving in linear accelerator radiates
(C) Proton moving in a circular orbit at constant speed radiates
(D) Electron while moving through a potential difference of 2500 volts in
a straight line radiates
13.  Which of the following equations relating to electric field E and magnetic

—)
field B rules out the possibility of an isolated magnetic monopoles :

- - - =
(A) V-B=0 B) V-E=0
- - - o —
(©) wm% D) VxB=yp,J

14. A battery of EMF £ and internal resistance ‘r is connected to variable load
resistance R. Power delivered to load resistance ‘R’ is maximised by varing

‘R’, the battery looses the energy at the rate of :

(A) E2/4r (B) ER
2
(C) E29r D) %

15. A charged capacitor ‘C’ is connected in series with an inductor ‘L’. When the
displacement current is zero, the energy of LC circuit is :
(A) stored entirely in its electric field
(B) distributed equally among its electric and magnetic fields
(C) radiated out of the circuit
(D) stored entirely in its magnetic field
Phy. Sci.-II 8



16.

17.

18.

19.

20.

The uncertainty relation applies to :

(A} X and Py only

(B) Any pair of dynamical variables

(C} A pair of dynamical variables which do not commute
(D) A pair of dynamical variables which commute

Zero point energy of a three-dimensional harmonic oscillator in quantum

mechanics is

10

(A) Zero (B) ?
h 3

(C) — D) ho
W 2

The magnitude of orbital angular momentum with quantum number 7’ is :

(A) In B) Ji{l+1)n

© I{l+1)n @ L+ ) (1- %)

The dimension of wave function y in three-dimensional space is :
(A) L7372 B) L3

(C) dimensionless (D) L3

The degeneracy of a level with principal quantum number 7', in a Hydrogen

atom is :
(A) n? (B) 2n?
(C) n ™ Jn
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2l.  Which of the following is not an example of second order phase

transition ?

(A) Liquid He! to liquid Hell

(B) Ferromagnetic to paramagnetic phase transition

(C) Ice converts into water

(D} Superconducting state to normal state transition at T,

22.  In a Brownian motion, if D’ is diffusivity of Brownian particles and ¢ is diffusion

time, then, the dimension of (Df) is -

(a) MOL210 (B) MOLlT!

(c)y MOL-21! (D) MOL-210
23.  Superfluidity is a phenomenon connected to :

(A) Pauli’s exclusion principle

(B) Bose Einstein condensation

(C) Debye’s theory of specific heat

(D) Heisenberg’s uncertainty principle

24.  The partition function of a single gas molecule is Zy. The partition function

of ‘N’ such non-interacting identical gas molcules is :

(A) NZ, B) z¥
ZN
(C) ﬁo—, D) ZyInN
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25.

26.

27.

28.

The ratio of Cp/Cy for diatomic molecular gas :

(A) 1is always 5/3

(B) increases continuously with increase in temperature
(C) changes in steps at particular values of temperature
(D) decreases continuously with increase in témperature

What should be the minimum number of bits required to convert analog
voltage having full range 0 to 2 volts to be converted to digital with a

resolution of 4 mV ?
(A 9 (B) 500
(C) 8 (D) 256

In 8085 the number of maximum input and output devices that can be

connected is :

(A) 64 (B) 512

(C) 2586 (D) 65536

For high efficiency optoelectronic devices the preferred semiconductor is :
(A) Direct and narrow band gap

(B) Indirect and narrow band gap

(C) Direct and wide band gap

(D} Indirect and wide band gap
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29.  The following circuit is known as :

R
MW
C 22 kQ
e
0.01 uF b0
+
(A) Inverting Amplifier (B) Differentiator
(C) Integrator (D) Subtractor

30. What is the output when number 59 is converted to hexadecimal ?
(A) 59 (B) 3B
(C) 0101 1001 (D) 0011 1011
31. Low resistance can be measured by :
(A) Kelvin’s double bridge (B) Wein bridge
(C) De-Sauty’s bridge (D) Rayleigh's bridge

32.  Which of the following pressure gauges is used for measuring pressure in

the range of 1071 Torr ?
(A) Pirani Gauge (B) Penning Gauge

(C) McLeod Gauge (D) Hot Cathode Gauge
Phy. Sci.-IT 12



33. At low value of magnetic field the transverse magnetoresistance is :
(A) Directly proportional to the field
(B) Inversely proportional to the field
(C) Proportional to the square of the field
(D) Inversely proportional to the square of the field
34. A workshop suprintendent measures temperature of a boiler. He will use :
(A) Resistance Thermometer (B) Radiation Pyrometer
(C) Thermocouple (D) Goniometer

35. For two resistances Rl =100 £ 0.1 Q and Ry = 50 + 0.03 Q find the value

of equivalent resistance when they are connected in parallel :
(A) 50 £ 0.068 Q (BY 150 = 0.13 @
(C) 3333 =2 0017 Q (D) 33.33 = 0.068 Q
36. Laser light is not :
(A) Non-coherent - ({B) Intense

(C} Coherent (D) Unidirectional
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37. Pauli’s exclusion principle states that :
(A) Two electrons cannot have all the quantum numbers same

(B) Two electrons can have all the quantum numbers same

B

(C) AxAp=z
(D) Particles with integer and half-integer spin cannot exist in the same
state
38. The Bohr model gives the value for ionization potential of Li2* ion as :
(A) 136 eV (B) 54.4 eV
(C) 40.8 eV (D) 1224 eV
39. The normal Zeeman effect is :
(A) Not a confirmation of space quantization
(B) Observed only in atoms with an even number of electrons
(C) Observed only in atoms with an odd number of electrons
(D) A confirmation of space quantization

40. Arrange energy differences involved in electronic transitions, vibrational

transitions and rotational transitions in ascending order :
(A) Vibrational, Rotational, Electronic
(B) Rotational, Vibrational, Electronic
(C) Electronie, Vibrational, Rotational

(D) Rotational, Electronic, Vibrational
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41.

42.

45.

The number of nearest neighbours for mon-atomic F.C.C. structure is :

(A) 4 (B) 6

(C) 8 D 12

_}
Bragg’s law in terms of reciprocal lattice vector G is :

- 2 —+ -3
(A) 2K-G+K2=0 B) 2K-G+G2=0
C) G%+4K2 =0 D) 2G2 + 2K2 = 0

For a superconductor, the Meissner effect demonstrates its :

(A) Infinite resistivity (B) Infinite conductivity

(C) Perfect diamagnetism (D) Perfect ferromagnetism

The angle between {100} direction with {111} direction in a cubic lattice is :

(A) acute (B) obtuse

(C) 0°, parallel (D) 90°, perpendicular

The attractive part of the van der Waal's interaction potential varies as r"

where n 18 :
(A) 2 (B) 4
(C) -6 (D) -12
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46.

47.

48.

49,

50.

Binding energy per nucleon for the nuclei *He, 3Fe, 1°7Au and 23%U
are given as BE,, BE,, BE; and BE, respectively. Which of the following

is correct order ?

(A) BE; < BEy, < BE; < BE, (B) BE; > BE, > BE; > BE,
(C) BE, < BE; < BE; < BE, (D) BE; > BE; > BE; > BE,
The quark structure of A** is :

(A) uuu (B) udu

(C) sss (D} ddd

A thermal neutron having speed v collides with 23°U nucleus. The absorption

cross-section is proportional to :
a) vt B) v
() v1f2 (D) v-—l/2

The decay chain of the nucleus 235U involves eight a-decays and six f-decays.

The final nucleus at the end of the process will have :

(A) Z

It

82, A = 206 (B) Z = 84, A = 224

(C) Z =286, A

it

206 D) Z =176, A =200
Nuclear forces are :

(A) Spin dependent and have no non-central component
(B) Spin dependent and have a non-central component
(C} Spin independent and have no non-central component

(D) Spin independent and have a non-central component
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