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Research Entrance Test-2017

No. of Questions : 50
oAl it HEdm : 50

Time : 2 Hours Full Marks : 200
w0g ; 2 g2 qurfE : 200

Note: (1)

(2]

(3)

This Question Booklet contains 40 Multiple Choice Questions
followed by 10 Short Answer Questions.
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Artempt as many MCQs as you can. Each MCQ carries 3
(Three! marks. 1 (One) mark will be deducted for each incorrect
answer. Zero mark will be awarded for each unattempted
guestion. If more than one alternative answers of MCQs secrm
1 he approximate to the correct answer, choose the closest one
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Answer only 5 Short Answer Questions Each question carries
16 (Sixteen) marks and should be answered in 150-200 words.
Blank 5 (Five) pages attached with this booklet shall only be
used for the purpose. Answer each question on separale page,
after writing Question No.
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1. Booklungs are found in
(1] Amoeba (2) Polystomella

3] Euglypha (4] Arachnids

2. 5ilk is obtained from :

(1} Adult moth (2] Caterpillar stage
i3] lgg (4] Cocoon

S, Mearugenic heart is found in

cijp Hhoman beings (2] Rat

{31 Rahbit (4] Invertebrates
4, f;_:}Jf}Jh‘-_':-iiH 15 also known as

(1}  Pineal (2] Praitary

4 Thyrod (4] Hypothalamus

5. ~mplest and smallest form of amino acid s

(1] Glveine (2) Proline

(A} fwsing (4) Argenine
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10.

PCOS is related to :
(1) Ovary

(3) Testes

Seminogelin is secreted by :

(1) Epididymis

(3] Thecal cells

First cleavage in frog is :
(1} Horizontal

(3] Equatorial

(2)
(4)

(2)
(4)

(2)

(4)

881/Physics

Uterus

Oviduct

Seminal Vesicle

Oviduct

Meridional

Latitudinal

Which of the following is nuclear receptor ?

(1) AR

(3) IR

Cryptorchidism is related to :

(1) Testes

(3] Ovary

(2)

(4)

(2]

(4)

GPCR

MT1

Thyroid

Pancreas

P.T.O.
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Multiple choice Questions

11. The peak of Maxwell-Boltzmann distribution for velocity shifts towards

a higher value of velocity :

(1} At higher temperature along with decrease in height.
(2] At higher temperature along with increase in height,
(3) At lower temperature along with decrease i height,

(4] At lower temperature along with increase in height.

12. For a Bose gas, which of the following statements about 1ts chemical
potential 1t 1s necessarily correct ?
[t w=4
2 nzo0

(Al No restriction on

(4] w<e,. where g, 1s the minimum encrgy of the system.

13. Which one of the following functions y= {{x), can not be fitted with

experimental data using linear least square fit method ?

p aI
(1) y=a,+ax+ax’ (2] y= au+:;"g

(3] v =sin (ax) 4] y=x"

Where a , a and a, are constants.
0 1 ’
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14.

15.

16.

Photosynthesis mvolves :

(1) Co,, N, and carbohydrates to produce oxygen and energy.
(2) Co,, H,o and energy to produce carbohydrates and oxygen.
(3) Co, N, and H,o to produce urea and oxygen.

(4) Co,, Carbohydrates and energy to produce oxygen and H,0.

At the transition temperature of a first order phasc transition fur a

system :
1]  The specific heat diverges and the entropy remains the same.
(2) The specific heat diverges and the entropy has tinite discontinuity.

(3) The specific heat remains tinite and the entropy has tinite

discontinuity.

(4] The specific heat has finite discontinuity and the entropy diverges.

The central force Which causes a mass to move in a spiral orbit given
by y=7y,e", k is constant, varies as :
1y o 2) v

3] v+ (@) v

P.T.O,
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17. The vector potential which does not produce a uniform magnetic field,

2B\ is
i {0, BZ, -RBY) (2) (0, -B,Z, B,Y)
(3) (0, -2B,Z, O (4] (O, O, 2B,Y)

. 'w ] ( HE: 3 i L
18. The Lagrangian of a system is given by Lk"-{}*rﬁf:m!' +170 +—

i 2 1 Jor
Which of the following is not correct ?
(1] agpf o 18 constant of motion
2b 0 1s evehe coordinate

i3} Total linear momentum is conserved

(4]  Total energv is conserved

19. The eground state wave function for the 1-d system described by the
potential V(x) = 0 for | < x <L,

= ; clasewhere g

X AL
(1) A cos =3 (2) A sin T
X X
(3) Asin 5 (4) Acos 3~
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20.

21.

22.

In a 1-d SHO problem the particle is found in the state W (x) = x. The

probability of finding the particle in the ground state 18 :

]
[1] 0 [2] {gﬁ}' :
1 !
[ 311 ;"T:' b {4] '\,.'EITCI.J

Where SHO corresponds to Simple Harmonic Oscillater.

Consider the Scatterings of two electrons in the spin triplet state. If
tkr

: 5 (104 , 3
the scattered wave function 1s given by L"'m”“ Ve T'Lﬂ-.d’“}w—nWhtw
.

; % - i . o . . i
v is the wave function for incident particles. The — for this scaltering

d2?
is given by @
(1) |e(o.6) (2) |r(0.6)«f{n-0m+d)
3) ]1‘[e,¢)—1‘{n-u__x+¢}]’ (4) |f(B.6)+f(n—8n o)

Which one of the following nuclear reactions is possible ?
(1] "N.2"C,+B +v, (2} N,-"C 4P

(3) "N, =2"C P v, () “N-oUC B Y,

9 P.T.O.
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23. Which one of the followings processes is allowed by strong interactions ?

24.

25.

26.

(1) T +p-sk’+p (2) T4p=2k +2

(3) nipodiw G s

The diffusion current density in a piece of germanium having electron
concentration gradient 1.3 x 10% clectrons/m* and diffusion coefficient

of electron as 1.2x10?% m?/sec is :
(1} 1.8 x 10" Afm? (2} 2.88 A/m*

(31 1.92 x10% A/m? (4) 28.8 A/m?

The resulting change in emitter current for a change in the collector

current of 2mA with o= 0.98 is :
(1} 1.96 mA (2) 2.04 mA

(3} 2 mA (4) 0.98 mA

Totem pole output in a TTL NAND Gate is used due 1o :
(1) High impedance (2] Low output impedance

(3) Zero input impedance (4} Infinite Output impedance

10
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27. The wave vector associated with free electrons at Fermi-Surface has

magnitude :

. [ ImE, I 2mE,
|5 @l

3 (;Ef.‘ 3 ( ImE "lz :
i } . h: _} { ]’ E'-. ﬁj JI

28. If the number density of a free electron gas in three dimensions 1S

increased eight times, its Fermi temperature will :
(1) Decreases by a factor of 4 (2) Increases by a factor of 4

(3} Increases by a [actor of 8 (4) Decreases by a factot of 8

29, Atomic packing factor for fec lattice (s approximately :
(1) 34% (2) 52%

(3) 68% (4] 74%

30. For good conductors, the skin depth varies inversely with :

11 P.T.0.
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31. A monochromatic electromagnetic wave incident on an ionospheric

32.

33.

surface is :
(1) Mainly transmitted if its frequency is low

(2) Mainly reflected if its frequency is low

(3} Completely observed irrespective of its frequency

(4) Mainly rellected if its frequency is very high

Which of the following is not a magneto hydrodynamic (MHD] wave ?

(1) Sound wave (2) Light wave

{3] Magneto sonic wave (4) Alfven wave

For ionospheric plasma the critical frequency for propagation is given

by
9
W L= (2) f =100N
- fiom 200
(3] L=9%N @ TN

Where N is plasma density

12
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34. The energy density of electromagnetic wave in vacuum 1s given I

35.

36.

37.

38,

E B
B et @)
£+ B
(3) ; (4)

In HCI molecule, the energy gap between the two vibrationul levei ix

~0.36 ev. What will be its zero point energy ?

(1) O (2)
(3) 0.36ev. (4)

-"!H
The series whose n the term is — is -

L]

n
(1) Convergent (2]
(3) Oscillatory (4)

TcosO— sin0’
For ()<< the matrix L in®

(1) Has no real eigen value (2)

(3) Is skewsymmetic (4)

The residue of cot# at 2=0 is -

(1) -1 (2

(3) 1 (4)

13

Cos {]IJ :

D18 ev.

0.34 ev.

Divergent
Damped

Is symmetric

Is orthogonal

- 8Sin =

P.T.0.
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39.

40.

The intensity of an atomic spectral live will be maximum for :
(1) AL=-1 Al=0 (2) AL=+1 AJ=0
(3] AL=+1 AJ=-1 (4) AL=-1 Al=-I

The spacing between the two minors of a gas laser cavity is 10 cm.
What will be the spacing between two cousequitive longitudinal modes .

(1) 1000 MH, (2) 1500 MH,
(3) 2000 MH, (4) 2500 M,

14
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Short Answer Questions

Note: Attempt any five questions. Write answer in 150-200 words. Each

01.

02.

03.

04.

05.

06.

question carries 16 marks. Answer each question on separate page,
after writing Question Number.

A particle of mass m is free to slide on a sm oth helical wire whose
equations in cylindrical coordinates are p=a, Z=b ¢. a, b are

constants. The particle is released from restat p=a,6 =0 ,2=0. Discuss
the motion of the particle.

The partition function of a system is given by 7 o'

Where ois a constant. Calculate the internal energy, pressure and
entropy of the system.

Calculate (v,

sy, for H- atom problem. y, =y, represents ti
ground state of the system.

What 1s parity of a particle ? Discuss parity violation in the context nl
nuclear B -decay.

Compute Debye length (A, )and number of particles (N, ) in a Debue

sphere for Earth's ionosphere with plasma denisity n = 10"
KT =0.1 ev.

Prove that for electromagnetic wave, the electric field vector i, magnetic

hield vector g and propagation vector R are perpendicular to each
other.

15 P.T.O.
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Q7.

08.

09.

10,

Describe Nyquist criterion for zero inter symbol interference (ISI).
How, 181 is chminated ?

What is Raman effect ? Does the Raman shift depend on the excitation
frequency ? Compute the ratio of intansitics of stokes and
corresponding anti-stokes Raman bands.

Write down the expression for effective Mass of electron in solids.
With the help of effective mass vs wave vector curve, explain the
variation of effective mass. Explain the concept of negative effective

ITIESS.

Tualuate the following integral using Cauchy integral formula

4- 3+
[- Az -Ni#-2)

Where C is the circle {=[=3/2

16 300



RET/17/TEST-B 881/Physics

Question No. Page for Short Answer
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