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A

3. Which is not true for reactions by the S,2 mechanism ?
(1) proceeds through a backside attack and results in inversion

{2) tends to proceed with weak nucleophiles solvents like CH,0H,
H,0, CH,CH_OH.
(3) rate of reaction proceeds from primary (fastest) > secondary >>

tertiary (slowest)

{4}  occurs in one step

2. Which is the main product of the following reaction ?

H

"N Nacy MeOH,

IRAVAN @ /M
~

(3] MQQ/\/\C, @) XN

3. Which of the following conditions is necessary for a reaction to be

spontaneous ?

(1) a8,,>0 @) aS,,>0

|ur

(3} AS,,* A Ssys >0 (4) AS,_, * ASs},s <0

4, Dead organs cre generally stored in formalin, Formalin is :
(1) aqueous formaldehyde (2) aqueous ferrous sulphate

(3) aqueous formic acid (4) aqueous ferric alum
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5.

10.

Regarding “carbon credits”, which one of the {ollowing statement i
not correct : :

(1} The carbon credit system was ratified in conjunction with the
Kyoto Protocol.

(2) Carbon credits are awarded to countires or groups that have
reduced greenhouse gases below their emission quota.

(3) The goal of the carbon credit system is to limit the increase ol
carbon dioxide emission.

(4) Carbon credits are traded at a price fixed from time to time by
the United Nations Environment Progrmme.

Ball bearings are used in bicycles, cars, etc., because :

(I) theactual area of contact between the wheel and axle is increased.

(2) the effective area of contact between the wheel and axie is
increased

{3) the effective area of contact between the wheel and axle is
reduced

(4) the actual area of contact between the wheel and axie is reduced.

During respiration, energy is released. It is stored in the form of :
(L} ADP (2) ATP (3) NADP (4) APP

Which of the following is known as Royal disease :

(1) Sickle cell anemia (2) Haemophilia

(3) Alzheimers disease - (4} Colour blindness

The xylem in plants is responsible for :

(1) transport of water (2} transport of food

(3) transport of oxygen (4) transport of amino acids

Two wires, of the same material, have their lenghts in the ratio 1:2
and their diameters in the ratio 2:1. If both are stretched se i

; ! _ _ parateiy
1;3; t::qual weights, the ratio of increase in their lengths, L, L, wouid
(1) 12 (2) 2:1 (3) 1:8 (4) 81

5

P.T.C.
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1%,

12.

i4.

15.

The displacement current arises due to :
(1) Positive charge only (2} Negative charge only
(3) Time varying magnetic field (4) Time varying electic field

The electric field in an electromagnetic wave is given by :
: X
E=SOsmm(t——JN/C
C

The energy contained in g cylinder of cross - section 10cm? and
length 50 cm along x — axis is :

(1) 4.5x1012J (2) 5.5x10-12J
(3) 4.5x10%J (4) 5.5%x10%J

VH /'é has the dimension of :

(1) Resistance (2) Capacitance
(3) Inductance {4) Speed

How many generalized / quasi-generalized coordinates are required
to describe the motion of solid sphere rolling with out slipping on an
inclined plane ?

(1) 2 (2) 3 (3 4 (4) 5

For what values of o and f} do equations Q = q* Cos [}p , P=q“Sindp
represent a canonical transformation ?

1
v‘) a=1, B=1 | (2) U“:E:B:l

A

1
(3) (1:2.B=—12“ (4) (1='2',B=2
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16.

17.

18.

19,

20.

A system is governed by the hamiltonian :

H= % (px - .<3Ly)2 - % (py - t:rx)2 where a and b are constraint and p,,
p, are momenta conjugate to x and y respectively. For what values of
a and b will the quantities (p_- 3y) and (p, + 2x) be conserved ?

(1) a=3,b=-2 (2) a=-3,b=2

(3) a=3,b= 2 4 a=-2,b=3

Which of the following functions of complex variable z = x + iy is analytic?

(1) |zj (2) Rez
(3) logz (4} z?!

d
Given the velocity v=—= = 32t - 2, and the initial position of the

dt
body as s (1/2) = 4, What will be the body position at time t ?
(1) s=16t24+2t+1 2) s=16t2-2t+1
3) s=16t2-2t-1 4) s=-16t2-2t+1

The purpose of offset nulling is to :

(1) reduce the gain

(2) equalize the input signal

(3) make zero the output error voltage
(4) none of these

A certain common emitter amplifier has a voltage gain of 100. If the
emitter by pass capacitor is removed then :

(1} ‘the circuit will become unstable
(2} the voltage gain will decrease
(3) the voltage gain will increase

(4) the Q-point will shift

P.T.O.
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21,

22.

23.

24'

25.

26.

If the base emitter junction of a transister is open, the collectcr voltag:
18

(1) Vee (2} 10V

(3) floating (4) 102V
An LED :

{1) emits light when reverse biased
{2) senses light when reverse biased
(3} emits light when forward biased
{4) acts as a variable resistance

The partition function of N- oscillator system is :

(1) (pro)™ 2) (Bro)
(3] N{pio) (4) %‘3

Magnetization scales in the Bragg-William’s approximation or Bethe
Peierls approximation of Ising model scales as :

(1) |T-Te)? 2) |T-Te|v2
3) |T-Tel! (4) |"l"-T(:|-2

Which particle will exert maximum force at T = OK
(1} Photon (2) Electron
(3) Boson (4) Higgs particle

In zinc crystallites in hep structure, it r is the radius of zinc atom.
The ¢ parameter of the unit cell is .

" 2[%] 2 r(%}m ) zr[g]m () r[gJ“
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27. A superconducting material when placed in a magnatic field will :

28.

29.

30.

31.

(1} attract the magnatic field towards its centre

(2) repel ali the magnatic lines of force passing through it

(3) attract the magnatic field but transfer it into a concentrated zone
(4) not influence the magnatic field

If “3* is a reciprocal lattice parameter and ; b and ¢ are real lattice

parameters, then 2 is equal to :

| bx¢é Cxa
0 75 @ 3 bxz

axb &xb
() a.bxé ) a.bxé

How many atoms are there in the unit cell of diamond ?

(1 2 2} 4 3) 6 4) 8

A particle in one dimension moves under the influence of a potential
Vix} = ax®, where a is real constant. The quantized energy level En

depends on n as :
(1) E, an¥? (2) E an?

(3] E_ o n¥2 (4} E o n?

The de-Broglic wavelength of a particle at room temperature (27°C) is
200 nm. At what temperature it will be 100 nm :

(1) 54°C (2) 108°C  (3) 327 @) 927°%

P.T.0.
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32.

33.

34.

385.

36.

If W,y denotes the eigenfunctions of the Hamiltonian with potential

V = V(1) then the expectation value of the operator L% +L2y in the

1
state W= 5 [3‘9211 + Ygp0 - V15 ‘sz] is

39., 26
}\, Fnhut 1
(1) 95 (2) 251
24 _,
(3) ;5“1 {4) o2

The binding energy per neucleon is maximum for the nucleus :
208

(1) “Fe (2) Pb
16

(3) *He 4 O
The quark structure of 4++ particle is :

(1) UUU (2) SSS
(3) UCT (4) UUd

Identify the reaction which has the same transition probability as

T+ po>NT+D

f1) nx*en-s=xa+n (2) nm+p->n+n

3] = +n-on +n 4 ®+pont+n

Positronium is an atom obtained by replacing proton by e’ in the H-
atom. The binding energy of positronium atom is :

(1} 136ev (2) ©6.8ev
(3) 27.2ev (4) S4.6ev

10
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37.

38,

39.

Assuming the L-S coupling scheme is valid the number of permitted
transitions from 2p;,, — 2s, 2 due to a weak magnatic field will be :

(1) 2 (2) 4 (3) 6 (4) 8

In Stern-Gerlach experiment atomic beam of Pb atoms in 3P, state is
passed through the nonuniform magnatic field. How many traces do
you observe on the screen ?

(1) 0 ) 1 ) 2 (4) 3

The half width of the gain profile of a He-Ne laser material is
2x10° nm. The length of the cavity is 30 cm. Assuming that the
longitudinal modes falling within the half widht of gain profile are

able to compensate losses at laser wavelength 6328A%, the number
of longitudinal modes present in the output beam are :

(1) 1 (2) 2 (3 3 (4) 4

A2 m W laser beam (4, = 6 x 10-5 cm) is focused by the eye of focal

length f = 2.5 cm. If the pupil diameter is 2 mm, the intensity on
retina will approximately be :

(1) 3 x10°W/m? (2) 3 x10°W/m?
(3) 3x10°W/m? (4) 3% 107 W/m

11
P.T.0.
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Short Answer Questions

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

01.

021

03.

04.

05.

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

z-1
Evaluate LW d2, where cis |z—i] =2

Find the fourier transform of the Gaussian function g-ox‘

A spherically symmetric charge distribution is given by

20

1 r
ol l——! for O0<r<
i i‘?a[\ a‘?J or 0<r<a

for r>a

Where p denotes charge density. Calculate the electric field intensity
E and potential V hoth inside and outside the charge distribution.

A particle of mass : : i in th tential V :——1~ax2+—b}{4
pa.rtst, ¢ of muass m 18 movIRg in ¢ petentia {x] 2 4 ’

a and b arc positive constants. Calculate the frequency of small
oscillation about a stable equillibrium

Show that the entropy of a system in the grand canonical ensambie

can be written as

= - KZ et Py
r.$
where __explaN, - BE,)
#> ) expl-aN, - BE,)

r.s

Symbols have their usual meaning

12
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06.

07.

08.

09,

10‘

The Hamiltonian for a spin 1/2 particle in rest is given by
H=ac, +bo,. a and b are constants and o, and o, are Pauli
Matrices. Calculate the eigen function and eigen values of H.

Discuss the frequency response of an OP-AMP.

Calculate threshold kinetic energy of a proton which hits another
proton at rest to produce anti - proton through the process

PTPo>p+p+P+P+ PpP+p.

Derive Thomson equation for the scattering of X-ray beam by a single
electron.

Discuss the splitting of sodium D, line [2P1 /2= %, /2) when the

emitting Na- atom is placed in magnatic field weaker than the internal
magnatic field.

300
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