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Instructions for Candidates

|. Write your Roll Mo, an the top immediately on receipt
of this quesiion paper.

2. Question 1 is Compulsary,

3, Attempl any four questions from question Mumbers
26,

4. All gquestions corry equal marks.

. (&) By calculating the Wronskian of the functions x.
x*and x* check whether the functions are lincarly
dependent ar indep:ndi:nt.

(b} Find the coordinates P(1.2) with reference o the
new mxcs; when the axes &re rotated by 30% in
anticlockwise direction,
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(c) Find the unit mngent vector to any point on the
curve

X = (41) vy = (4-3), 7 = (20-68) >0

(d) Show that if dx, v, 2] is any solution of Lapluce

equation V3 @ = 0, then T is a vector which is
both solenatdal and irrolational,

(&) Show th!tﬁﬁﬂ}.ﬁ-ﬁ\-’ where ¥ is the volume
enclosed by surface §,

(F) The probability distribution funétion is defined by

b 1 2 3 4 5 6
PEXY k 3k 5 Tk 9K Ik 13k

Find P} <X <6), (R

(%)

(a) Salve by Method of Variation of Parameters:
iy Fdxd — w= 2] +eN) ()

(b) Consider an LCH circuit, governed by the
differentinl equation

1 B ih 1
&lde A7 dlidt + = 1= - dE(tdr

It is connected in series wnd has R = 10 ohms,
C = 107 farad, L =1/2 henry and an applied
voltage E = 12V, Agsuming no imitig] current
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and no initial charge at 1= 0 when the voltage is
lirst applied, find the subsequent current for the
prablem, (6)

(e} Salve the differential equation -
wf dhwidx® — Ix dyfdx + 2y = ¥ log x (6}

3. (i) Solve by Method of Undetermined CocfTicients:
dyrds? + 10 dyidx + 25y = |4 ¢ ()

(i) Show that following equation is inexaet equation
and solve it ;

Lyt 2yddx & (Xy7+ 29" —dx)dy = 0 {6)

tiif) Solve the following differential equation:
dyldz + yix = y? {6}

4. {i} Show that

Vrm=Findir where f*(r) = di{r) /dr
where F=xi+yf +zk. {6)

{111 Show that
na=-{y’msx+z”]f+f2¥ldﬂx-.4]j +(3 a2+ K

is & conservative force field and then evaluate
ﬂ’.?r' over any contour C from (0, 1,-1) 1o
{n/2, -1, 2). (6]

¢ pr10.
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(i)

5 (i
(1)

6. {1
(i)
{iii)

Prove

Tx@rd)=-VAVT.A) (6)

Verify Divergence Theorem for
F=(iv ] =@k

taken over the cobe 0 € xo v, 25 1. (%)

Verify Green' theorem in the plane for

§(3 x:-By!) dx + (4y -6 xy) dy

over € which is boundary of the region defined
by y=vx, y=x". (%)
Show that scalar product of 1wo vectors is
invariant under rotation of axes. {4)
Find an expression for the mean and variance of

Poisson distribution. (8)

Evaluate ﬂ][h +y)d V where V is the closed

region bounded by the eylinder z = 4 = x? and
the planes x=0, y=0, y=2 and z=0. {6}

{500)
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I

Do any Tive of the following -

{#) Determine whether the following
Co-plinar ;
A= 1437-2¢
B= 3144744
€= —914 257 2%
th) For uny veetor 4 show that

.'-—-= E
A A“ where A

(e} IF position vector is # =xi+y]+2F. then

the value of F(inr).

5=3)

i5 the magnitude of veelor

find

three vectors are

4370 3

() If U and WV are differentizble scalar fumetions,

prove that §¢ x W is solenvidal.

{e} Find the angle between surfaces x* + y2 4 2 = 8

and z=x* + 3y - 3 al (2,-1,2),

—

(f) Evaluate [ F.dr.

where F = iz

x14y3

and & is the circle x? + y? = 1 traversed

counterclockwise,
oy " 4
(BHE= E-Hz sinc

Is the piven equation homogenecus? Solve this

equation.

P.T.OL
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() Solve the differential equation :

(1439 4y + 2y = 4

(7)

(400)
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Linigue Paper Code - 42721101
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lnstructions for Candidates

[, Write your Roll No. on the top immediately on receipt
of this question paper,

2,  Attempt any five questions in all.
i, Question No, 1 is compulsory.

4. Attempt four guesiions from the rest of the paper.

1. -Altempt all:

(a) What is "Newilonian principle of relativity'?
Illustrate with an example,

(b} Show ¥ I.Fl=ﬂ, if £ is a conservative force.

P.T.G.
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(¢} Show that when a particle is under the action of
a central force, torgue is zero.

{d) What is a compound pendulum? How does it differ
from a simple pendulom.

{e) Explain why an electron cannot be acceleraled to
a velocity greater than the velocity of light in free
spnce. {5%3=15)

{a) Explain briefly the physical gignificance of gradient,
divergence and curl.
(b) Find Vo if-g=In |r), where r= xt+ v+ + 2k,
(c) Solve
; ay
£~§+4¥+5ynu. y=2and E'Eﬁ when x=t}
(344+8=15)

{a)] Show that a conservative force can be expressed

as P=_ grod U, where U is the potential cnergy.

{h) Suppose three masses of 2 kg, 3 ke and 4 kg are
maving with velocities & =4 2¢+ 38, 55 = 4340
and 7 =3t—2r+28 respectively, in a laboratory
system of reference. Caluclate the velocity of the
centre of masa of the system.

4811 3

(¢} What is eolligion? Show that in perfectly inelastic
collision in the laboratory system there is always
a loss of kinetic energy. [5+d4+H=13)

4, (a) Illustrate with examples the principle of

conservation of angular momentum.

(h] Deduce an expression for the mament of inertia
of a rectangular bar abouwt an axis perpendicular
to the length of the bar and passing through one
of its sides.

() A solid sphere tolis down an inclined plane with
an peceleration of 3,5 mis® Calculste the
inclination of the plane. Also calculate the
acceleration of a hollow sphere rolling down the
same in¢lined plane. (3+7+5=13)

5. {(a) (i) What is the meaning of a geostationary
satellite and explain why is it a special case

of geosynchronous satellite’.

{ii) Describe motion of o satellite around the earth
in a eircular orbit,
(b} Obtain differentinl equation of motion of a damped

harmonic oscillator.

BiTQ;
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(c) A body of mass 2 kg attached to a spring exccules
simple harmonic motion with a time period 2.4
sec. When the mass of the body is incressed to §
kg and set to make simple harmonie motion,
calculate the time period of oscillations,

{(T+4+4=15)

6. (a) Write-a short note on Loreniz transformations for
coordinates.

{b}) What was the purpose of Michelson-Morley
experiment? How did Einstein explain the negative
results of this experiment.

(¢} What do you understand by length contraction
and time dilation? The mean life of © meson is
2 x 107* sec, Calculate the mean life of a © meson
moving with a velocity of 0.8 c. {35+7=15)

7. (a) Find expressions for the energy and momentum of
o particle measured in a moving reference frame
on the basis of Lorentz. trensformation.

(b} Electrons from a two million-volt electron gun
emerge ‘with speeds which are about 98 percent
of the speed of light in free space. Prove that (o
o stationary observer in the laboratory, these
gfectrons appedr 1o have 3 mass which s five
times their resl mass. (1H+5=15)

(200}
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Al Questions carry equal marks,

3. Q. No, 118 compulsory.

4.  Answer any four of the remaining five questions,
5. Use of non-programmable scientific caleulators are

allowed,

= Attempt all parts of this guestion,

(iy A hlock of mass 2 kg is placed on a frictionless
platform and the coefficient of static friction

P
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(i) Muons are unstable particles that
decay into an electron and m m rf
ibﬂmﬂﬂnfmﬂmﬂwtmﬂ;ﬂ&%ﬁ&
number al time ismwh -mwm
T = 2.2ps is the mean Hfctin -ﬂ-'ﬁ "*'

ifa mﬂhnﬁmmmmﬂw ﬂﬁﬁ-
what is the observed mean lifuﬂm?‘w
fraction of mucns remain after the bunch hus

travelled o distance of 10.0 km? (6}

e [ — i dokis il &
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1. Write your Roll No. on the top immedintely. o receipt

of this gquestion paper.
2. Anempt foor questions in. all.
3. ANl questions carry equal marks.
4, Question Mo, 1 B compulsory,

5. Non-programmable calculator is allowed

1. Attempt all :

(33}

{a) If position vector is F=xi+¥[+2k, then find

the value of Fllnr).

PTG,
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5. {a) Deduce the differentinl equation of a damped
harmonic oscillator, Obtain a solution and discuss
in detml the case of under damping. (7

{b) Centre of mass is at A (2,2,2) when system
consists of particles of masses 2.4 and 5 kg If
the cenire of mass shift 1o B (4.4,4) on removing
Skg. what was 1ts position? {5)

(c) A particle is moving in one-dimensiona] with x(i}=A
cogmt + B sin @1, Show that motion 1= somple
harmonic. (%)

| Symbols:
C: speed of light.

o nngu]u: freguency |
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' of motion of 4 damped.

ubjected to a damping force

il i mmuﬁfﬂa zgi_m‘lj".

d, show that motion
atory. with its amplitnde

iy

Relaxation time,
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(b} Shaw that the standing wive fix, 1) = Asinikx)
cosikut) satisfies the wave equation and express

i as the sum of a wave travelling to left and a

wave travelling to the right. 15

S e [ . - seite. ik s s e il i
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Instructions Tor Candidates

L. Write your Roll No. on the 1op immediately on receipt

ol this guestion paper.
2. Attempt any five questions in all
d. Question Nao.l 5 compiilsory.

4. All guestions carry equal marks.

I. -Attempt any five parts (all paris carry equal marks):
(5z3=13)

(a) Represent (<36),, in signed magnitude and 1'y
complement representation hmited (o B-bis [

P.T.0.
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(b} Describe the working of a decude counter{MOD-
[0y with a suttable diagram? [7)

{(n) Draw the sircuit diasgram of 533 timer 1C 1n
Astable configuration and hence explainils waorking
i terms of the charging and discharging of its
liming capacitor by drawing the relevanl wave

diagrams. (8}

(B} Write an assembly language programme o divide

T hexadecimal pambers. (7}

iw) Draw the logle pin oul diagram of BORS
MICTOprocessor wherein all the different signals
are depicted and clnssified in different groups.

(8}

{h) What are flags? Describe various flags (in detail)

for 80&5 microprocessar. (n

(500)
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Write vour Roll No. on the top immedistely on receipt

of this gqoestion paper.
Question no. 1 1% compulsory,
Attempt any five questions including Question no. 1.

All gquestions carry equal marks.

Use of non-programmable scientific calculators is
allowed.

Attempt all parts. Each part carries equal marks.,

(a} Explain the comcept af temperature using the

zeroth law of thermodynamics.

e e
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(b} Calenlate the change in entropy when 1 mole of
an ideal gas expands isothermally to three tmes
its original volume.

(e} Caleulate the most probable velocity of o
Maxwellian gas molecule of mass 5.3 = 102 kg
ut 300K

(dy Determine the wavelength corresponding to the
maximum emisgivity of a hlack body at a
temperature T equal to 3 K and 5000 K. In what
spectral region will the wavelengths be found?

i1z

2, (a) Using the first law of thermodynamics, prove that,
{i} For one mole of an ideal gas, C, - C =R

(i} If Eg wnd E, are adiabatic and isothermal
elasticity respectively, then

EJE, = CJC, =y (4,4)
(b} 1 mole of a perfect gas initially at 27°C is

compressed adiabatically such that its pressure
becomes L0 times ite initial value. Caleulnte,

(1} Its tempersture after compression
(it} Work done during the process

Given: ¥y = 1.4 (43

1769 3

3. (#) What are Kelvin-Planck statement and Clagsios
statement of second law of thermodynamics? Show
that both the statements dare equivalent, Henoe
derive the mathematical expression of second law
of thermodynamics in terms of entropy. (8}

(b} The efficiency of Carnot's engme is /5. By
decreasing the temperature of the sink by 50K
while keeping the source at the same temperature,
it wncreases o | /3. Find the temperatures of the
gource and the sink. [4)

4. (o) Deline the Four thermodynamic potentisis?
Deduce Maxwell s thermodynumic relations using
fundamental equations of thermodynamie potentials.

()
(b} Prove the following, (symbols have their usual
meaning)

), =V =" (37, ®

5. (a) Define mean free path & of the molecules of a
gas, It d 15 the diameter of cach molecule and n
is the no. of malecules per unit volume, derive
expression for A assuming that all the moleoules
except the one under consideration are at rest,

[E1]

P.T.O.
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(b} Write the expression for the coeflficient of viscasily
n of an ideal gas in terms of mean free path.
How does it vary with absolute temperature of
the gas? (4}

{a) Describe the spectral distribution of the black body
radiation. How doeés Planck™s radistion law lead
to Rayleigh’s radiation law? [T}

{b) Determine the temperature and the power radiated
from 1 em* of stellar surface of the sun with A_
= 5100 A considering the stellar surface to be a
blackbody. (3

[a) What are the salient features of Maxwell
Boltzmann statistics”? Deseribe qualitatively how
these features are different from Bose-Einsiein
and Fermi Dirae stalistics. (8

(b} Cnlculate and show the number of ways of
prranging four Bosons in seven different states.

(£}
Valuez of Consianis:
Boltzmann's constant, k = 1.38 = -2k
Universal pas constant, B = E31 Imal 'K
Wien's constant, b = 2898 = 107 mK
(2000)
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=

Answer any Four questions in all.
3. Question No. 1 is compulsory.
4.  All questions carry equal marks.

5. Use of non-programmable caleulators 15 allowed.

. Auempt all of the following : (543=13)

ia} What are coherent sources? What are the methods
ia obtain coherent sources?

P.T.0,
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L

(b} Sinte and explain Siokes' trestment of phase

change on rellection.

(e} Give three ndvantages of electron microseopy over

optical microscopy.

{d) What s the radius of the Grst half period zone in
i zone plate behaving ke a convex leas of foeal
leneth 50 em for a light of wavelength 5000 A"

(e} The threshold freguency for photoelectric emission
in ‘& certain metal s 1.4 x 10' H2, Find the
miuximum energy of the photoglectrins when Iight
af frequency 2 = 10" Hz is incident on the metal
surface,

(o) What do vou understand by wave-particle duality?
Explain o fundamental experiment used to explain

the wave nature of a particle. (1

(b) A light heam of wavelength 4000 A falls on a
melallic surface wsed in on experiment to study
the photoelectric effect. If the stopping voliage is
1.5 ¥V, calculote :

(i} the work function of the surface.

1612 3

(i) the maximum wavelength of light that will

cause photoelectric emission. (5%

{2} What are the conditions for oblaining sustained
mterference? Find the conditions for bright and
dark fringes formed due (o interference,
Graphically show and explain the intensity
distribution of the interference pattern. {1

{h) Newlon's rings formed by a monochromatic light
between a flat glass plate and o convex lens are
viewed normally. Calculate the order of the dark
ring which will have double the diameter of that
of the 40th dark ring. (5)

(a) Expluin the theory of Fresnel’s half-period zone.
Discuss the Fresnel’s diffraction ot a straight edge

with the help of half-period zones. {100

{b} Monochromatic light of wavelength 7.14 = 10°°
cm falls normally on a grating consisting of paralle]
wires equidistant [rom one ancther, The first-order
spectrum i3 observed af 307 from the zero position,

Find the value of the grating constant. (5}

P:T.0,
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I. Attempt any five questions: (553 = |5}

{a) Determine if the followimg functions are odd, even
ar neither of them:

o I
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(b)Y Prove that even function has no sine terms in its

(i1 = 5] f—-m<x<g
T I Fourier expansion. (5}
i) flx)=x if0<x<2r
3. Find the Fourier scrics expansion of the function:
£x) 1=-x ¥ D<x<d f)=x —rexer
Wie
{iti) =6 if 4<x<h 1o =
Hénee, prove that 1+ -4 —+. = —_
928 8
{b] Given [f{x+2x)=f(x} and fix) = |z], (12, 3)

~F5xsa Plot fix) in the interval {37, 37)

4, Using Frobening Method, solve the following

f * differential equation:
* S
{¢) Evaluate: I-r e ilx
n XY+ axy + (x4 2y =0 (15)

() 1 T(1/2) = x| find the value of [(~1/2).
5. (&) The generating function of Lependre polynomials

(¢} Find the value of P (-1} 15 given by

(=2xt+ " = 31 B,

2. (@) Given, fx)=m—x, D<i<r. (7, 3 mrd
Find Fourier sine scrics and hence show that Using this generating function, find
P, B(x), P, £z Bilx). (8)
1 "
o o i e — s Ty = —
| b i x g c

P.TQ,



4352 4 .

(b} Prove that:

|
2 = =
:in. WA In+ IE'“'“ i
6. (a) Prove that:
|
[, (@), (B) = Lz e, i
il -

where J (@) = J, (b} = 0
(b} Show that:

Jy Ax) = Jiﬂhx {3)
Trx

7. Determine the solution of one-dimensional wave
equation (15}
ﬂ:” = E'l 'E'IH
ot axt "
ander the boundary conditions a(D, ) =u(l,1)=0

o=x=l, =0

and initial conditions

(x. 0) [ DEx=<if2
I =%
. |7 == fizexsl
nnd ﬂ“—l =0

LA
0 (500)
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b (a) If Fourier transform of f(x) is given by

3l Fy

(e Plot the function and find its Fourier 1rnsform
R B ©

S asiCH

% {a) Using mﬁdﬂﬂwﬂﬂﬁﬂfmm“

(6)
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Instructions for Candidates

Write wour Roll No. on the op immediately on receipt
of this question paper,

Attempt five Questions {n-all
Quostion Mo, 1 is compulsory.

Answer any four of the rempoining six.

(0] Prove thot efficiency of a reversible engine s
always mpgher than elfheorency of an irreversible
engine working between same limats of

temperatures of source ond sink.

P.T:0.
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(b} A cyclic heal engine does 30 KJ of work per
eycle. Il efficiency of engine is 75%, what will be
the heat rejected per cyele?

() Using Maxwells thermodynamic relation, caleulate

(M—UJ for a van der Waals gns.
vy

(d}) On the basis of third law of thermodynamics prove
the unattninability of absolule zero.

(e} Caleulate relative magnitude of average speed, rooi
mean square speed and most probable speed. How
do these speeds vary with temperatire?

{35=15)

2. a) Using first law show that for a paseous system,
the ratio of adiabatic elasticlly to isothermal
elasticity is equal to the ratio of two heat
capacities,

ib) Caleulite work done during adiabatic process.

(e) Apply Zeroth’s law of thermodynamics 1o thermal
systems to arrive at the conclusion that at
equilibriom  the systems .are at the same
lemperature, i35

4406 3

1

(a) Whit do you understand by thermodynamic scale
of temperattire? Define absolute zero temperature,

(b} Prove that thermodynamic scale of temperature is
equivalent to perlect gas scale,

(] Prove thot if Clausius siatement is not true, the
same holds for Kelvin-Flanck stntement.
{7.3.5)

() Obtuin the Clausius inequality snd discuss its
significance.

(b} Usmng the TS diagram derive the expression for
efficiency of & Carnot cvele.

{e} Calculate the total entropy change when 20 g water
gl 0°C s mixed with an equal amount of water at,
BORC, (Given : Specific heat of water = | cal g!
Ky [7.3.5)

(n] Describe how the process of -adiabatic
demagnetisation leads to cooling in paramagnetic
salt.

(b) From the TdS equations calculate the amount of
heat transferred when one male of van der Waals
gas undergoes & reversibie isothermal expuansion
from valume v, 1o v

P.T.Ou
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(e} Prove the thermodynamical equations below, using
Maxwell relations
(i) dU = (C, - pV¥u jdT + V(B p-a Tidp
(it} dH = CndT + V(] = t[rT:Idp
Here @ and [ denotes coefficient of volume

expansion and compressibility, respectively.
(7.3.3)

6. {a) What are transport phenomena? Derive an
expression for coefficient of viscosity of a gas in

terms of mean free path of its molecules.

(b} Discuss the effect of pressure and temperature
on coefficient of viscosity.

{¢) The mean free path of the molecules of a gas Is
2%10° 7 meters a1 pressure p and temperature 200
K. Calculate its value at (1) p. 400 K {ii) 2p, 200
K (i) ¥ p, 400K, [7:3:3)

7. (a) Derive and discuss the Yan der Wanls gas equation
of state of a gas. Mention its defects.

(b Show thm for a peas obeving Van der Waals'
cquation
RT PV, = 83

{c) Calculate Van der Waals® constants for dry air
psing the following data: T = 132 K, P, = 37.2
atm., and R = 82.07 cm® stm K. {7.3.5)

(700)
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1. (a) Caleulate ndiabatic lapse rate if the molecula

weight of i is 0.029 g mol and y for air i
1.4,

{b) Caleulme the eritical constants of a gas, given|
a=10%, the unit of pressure being 1 atm and

p=10". the unit of yvelume being 1g molecular

yolume at NTP.

{e) Show disgrammatically how first order phase |

transition is differcat from gpcond order phase

transition,

{d) 50 g of water at 407 C is converled into e at -
10" € at constant _'Mh:ﬂ: pressure. 1f the
“specific heat of ige #t constant pressure i3 0.5 oal
g'K, caloulate the total change in entropy of the
system. Latent heat of ice = %0 calfg.

A

1574 3

(¢} Give any two differences between reversible and
irreversible processes with one exemple for each

procesa.

(f) At what temperature will the average speed of
malecules of H, gas be four times the average
speed of O, molecules. (6x3)

{a) Show that for an adiabatic change in a perfect

1=-¥

Bas TP{ ¥ ::I = constant. {T}

() Show that for an adiabatic reversible process:

LR
TR

where €, and €, are the specific heat at constant
volume and pressure respectively, v is the specific
volume and @ is the volume coefficient of
expansion. (6)

t

P.T.Q.
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(e} Prove that adiabatic clasticity of a gas is 1 time where C,, and C, are the specific heat at canstant
the isothermal elasticity, (5) volume and pressure respectively, T is the ahsolute

temperature, f is the isothermal compressibility,
3. (u) Give Kelvin-Planck and Clausius statements for a is the coefficient of volume expansion and v

second law: of thermodynamics. Show that bath the specific valume. {5}
the statements are equivalent to ench other. (6)

(k) Derive Clansius-Clapeyron's equation
(b) Show that the cfficiency of & Carnot engine is
dependent only on the temperatures of the source 3
and sink by explaining the various cyeles it dPAT = LIT(Y2 = Y1)
undergoes. (8) . -
. from Maxwell's the thermodymamical refations &
(e) A reversible engine converts one-fourth of heat also explain the effect of pressure on
inte work. When the tm“m of the sink ix .
reduced by 50° C, it converts one half of heat ) Boiling point of liquids and
itiput into work. Calculate the temperatures of the
T g 8 {ii) Melting point of solids )
4. (a) Starting from the Maxwell's thermodynamical (¢) Discuss in detail the concept of Clausius ineq
and hence show that the difference in en
lay, B an irreversible process is greater than

relation prove that Cp—C, = i




1574 [
5. () What do you mean by magneto-caloric cffect?
Giving a brief description of the experimental
rocedure, derive the expression for the fall in
re of the specimen. Under what
will the fall in temperature would be
)

6. (a) Derive an expression for the mean free path and
discuss its dependence on temperature and
PMBUIG (6

(b) Derive an expression for the coefficient of thermal
conductivity using kinetic theory of gases,  (9)
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16,5 x 107 Nm* mol?, b=528 x 10% m‘mal™.
(€,=36.575 JK! mol’! and R = .31 JK mol™).
(4)

Values nj'. Consinnis!

Boltzmann's constant, k= 1.38 x 10 JK Universal

gas constant, R = 831 Toot K

(1000)
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Duration; 3 Hours Maximum Marks: 73
Instruction for candidates

Attempt any five questions in all. Question No. is compulsory, All gquestions carmy equal
marks.

|. Attempt any five of the following: =Xi= 15

{a) A guantity of mir at 19 and ot atmospheric pressure is suddenly compressed to half of its
original volume. Find its final pressune.

(b} What do you mern by a thermodynamic system and themaodynamio coordinates? Give
two examples of imensive and extensive coordinates. '

(¢} Draw and explain the T-S diagram of 8 Carnat's eycle,

{d) Define mean free path of & gas molecule. How does it vary with temperature and
pressure?

() From Wein's displacement law, estimate the tempernture of thie Sun. Given ky= 4900 x
1077 em and Wein's constant = 0,292 cm K.

(1) Define phase space, What s the significance of a point in a phase space?

2 (a) Mention four stages of a Camot cycle. State and prove Carnot’s theorem.
(b} A Carnct’s engine whose vold recervodr is at 7 °C has an efficiency of 50%. It is desired 1o
increase the efficiency to 709, By how many degrees ahould the temperature of hot reservoir

be increased?
10,5

3 {a) What is entropy of a system? Give the mathematical form of the second law of
thermodynamics. Show that the entropy of a system undergoing a reversible process remains
consiant whereas it always incneases for an irreversible process.

(b) 14 kg of water at 20°C is converted into fee at 10%C ut constant pressure. Caloulate the
total change in the entropy of the system. Given: sp. hest of fee = 0.5 cal/g /K. latent heat of

ioe = 80 cal / g. l
03




4 (a) What is Joule-Thomson cffect? Show that enthalpy remains constant during the porous
plug experiment. Derive un cxpression for the Joule-Thomson coefficient? o

(b1 Using Maxwell's thermodynamic relation, derive Clausivs-Clapeyron squation for
phase transition.

10,5
5 () Using Maswell's law of velocity distribution, derive expressions for
{11 avernoe speed (¥,)
(i) most probable speed (Viyy )
(iii) oot mezn square speed (Vi)
and show graphically that Vrms™ Vo™ Ve

(b} Describe . method for the experimentil verification of Maxwell's law of distribution of
velocity.

10,5
6 (a) What is & black body? What are the sulient fieatures of black body radiation?
(b Derive Planck’s formula for the spectral distribution of black body radiation.

(¢) Two stars tadiste maximum encrgy &t wavelengths 3:6%107m and 4.8<107m
respectively. What is the rutio of their temperatures’?
483

7 {a) What are Fermions? Write down the postulates of Fermi-Dirac statistics. Derive an
expression for the probability distribution of particles obeying Fermi-Diraz statistics.

(b) Three Fermions nro 1o be distributed in four non-degencrate energy levels: a, b, ¢ and
d. Calculste all possible ways of this distribution.
10.5
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Write your Roll No. on the top immediately on receipt
of this question paper.

Attempt five questions in all taking al least two
questions from each section.

All questions carry equal marks.

Section-A
(a) Prove that the set @ , of all rational numbers other
than -1 with the binary operation ® ‘defined by

a¥b=a+b+ab form a group. (3]

il 3
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(b1 IT ¥ be the set of all ordered triples of reals, with
addition and scalar multiplicstion defined as
follows -

(Xp¥ 2y )+ (Rpypa) = 3y, + 3y, %, Xy 2+ 2y)
and ox,, v, %) = (3ay, —ox;, ¢ Vo = R
then show that V iz nol a vector space. (5)

(¢} Delermine whether or nol the vector & =(2,-5.3)
belonging o the subspace of R? spanned by

oy =(1,-3.2), a; = (2,-4,1) and @, = (1,-5.7).
(5

2. (a) Verify that the vectors (1,3,2), (1.-7,-8) (2,1.-1)
of v, spuce are linearly dependent. {5}

{b) Consider T ; RY =+ R? defined by Tixyz) = (2x + Ty,
Sy — 3z, Determine whether T is-a linear transform
or tol. £5)

(e) If H is & Hormitian matrix, prove that " is a
unitary matrix {i=\lf—_|]. (5)

3. (a) Find the eigenvalues and eigenvectors of the matrix
L
A=10 3 2
002

Can A be diagonalized? IT ves, find a disgonalizing
matrix P oand verify that P diagonalizes. A (10)

4477 3
{h) Write Cayley-Hamilton theorem and verify it for
the matrix
3. —4
A= 1 5 (1.4}

4. () Solve the following system of differential equations
using matrix method

¥ ==y tAy
}'2‘ =, 31."'| = 2:"'1
subject 10 y,[0) =3, y,(0) =4 (10
. 3 =1
(b} Find e* far the matrix A =[‘1 2]. 3]
Section-B

A, (a) Obtsin an expression of pure stress tensor and
prove that it is symmetric tensor of order (rank}
lwo, {6}

{h) Show that A=BxC transforms like a tensor of
order {rank) one. (6}

{¢) Prove that &, (in Cartesian Co-ordinates) is an
isotopic tensor of order three, (3)

6, (n) Using Carfesian tensors, prove that

V-(AxBl={VxA)B-(V=B)-A (7

Bl




4477 4 '

(b) Show that u, v, (in Cartesian Co-ordinates) is o
tensor of order (rank) two. 3}

{c} By using the expression of Moment of Inertia of
an asymmetric object
= ¥ m{rey—ny),
all partieles
from a matrix of all components, What is the all
meaning of Iw':" (4.1}

7. (a) A covariant tensor has components xy, 2y - 2%, xz
in Cartesian Co-ordingtes. Find its covanant
components in cylindrical co-ordinates. {12}

(b) Determine the metric tensor in Spherical Co-
ordinates. ()]

£ (a) If Al and B are gemeral tensors, show that
ﬁE E-:‘ is mot o lepsor. (6]

{b) Show that the outer product of two contravariant
vectors A¥ and BY results in a contavariant tensor
of rank twao. (41

{¢] Show that every covariant tensor of order two
can be expressed as the sum of two tensors, one
of which i symmetric and the other skew-
SYMmMeLric. (3}

{ 1D00)
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Q1 Attempt sny five of the following. (2x3=10)
{(#) Find the ratio of frequency in the following diagrams:

w5 000

(h) How w:ﬂd (.2356 V be displayed on & 1V and 10 V ranges of & digital voltmeter
having n 4 - J:Ii.g.lt display?

(¢) Write two advantagés of electronic voltmeter over conventional voltmeter.
(d) What is the difference bétween dual beam and dual trace CRO?

() Define the resolution and sensitivity of o digital meter.

() What is the difference between a pulse and square wave generator?

ig) On what principle is Q-meter based?



Q2 {a) Explain whnt is gross, random and systematic error in measurement system. How
can these grmors be minimized? 16)

(b) Three resistors have the following ratings:
R1= 35064 2%, R2=35000= 5%, R3=1000+ 3%
Determine the magnitude and limiting error in ohms und in per cent of the resistance of

these resistances when connected in series. (4

3 (8) () Driw the block diagram of & general purpose CRO and explain briefly the
function of each block. (7)
(b) What are Lissajous figures? On what fuctor dozs its shape depend? {3)

(4 (a) What are the advaniages of using digital instruments over analog? Explain the
working principle of digital voltmeter,
(&)

(h) A D' Arsonval movement with a full scale defection current of S0pA and internal
resistance of 1 k€2 is to be converted fnto multi range voltmeter. Caleulste the value of

multiplier resistor required for voltage range of (i) (0-25)V (i) (0-100) V (4)
5 (a) Explain the working of a digiual multimeter with the heip of block diagram. (5}
(b} Fxplain with suitable example what is loading effect of an ammeter. (5]

Q6 (2) Draw the cirouit diagram of a general AC bridge and deduce the equations for its
balance, What physical quantities can be mepsurcd using the following bridges 1)
Maxwell Bridge i) Hay Bridge (i) Schering Bridge  iv) Wien-bridge.
(&)

(6) Explain the working of a |asic wmve analyser  circuit,
(4)

Z iy
(my
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1.

All parts are compulsory | (3x5=15)

(8] A metal whose work funetion is 4.2 eV iz
irradiated by radiation of 2000 A wavelength. Find

the maximum kinetic energy of emitéd electrons,

th) Estimate the minimum uncertainty in the velocity
of a proton confined in n nucleus of radioy

104 m,

(€] A wave function of a particle is given by y(x) =
Aett over the domain 0 < ¥ < = (Assume
wix) = O outside this domain.), where A and & wre
constants. Find the normalization constant A in

lerms of k.

(d) The. wavefunction associated with a particle is
given as w{x]=J§-sin[3—F—] In region f=x <L,
and y{x) = 0 otherwise. Caleulate [he probabiliny

of finding the particle in interval %5 KEE X
3

4979 3

(e) Write salient festures of nuclesr forces,

2. () Show that the de Broghe wavelength associated
with electron which is accelerated from rest
through a potential difference V volt (nom-

rclativistic case) iy

I1.3A

i

{b) A phaton of encrgy 3 keV collides with an electron
initially at rest. |f the photon emerges at an angle
60% caleulate the angle at which the electron

recoils,

() In & typical Davisson-Germer experiment, the first
maxima in the diffruction pattern of 54 eV
electrons was observed st ¢ = 60° from an
unknown target, where ¢ is the angle between the
ncident and scattered beams. Determine the lattice

constant D' of the targer, [ {555}

PTG,
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(a) What is cnergy-tme uncertainty pringiple? Disouss
the gammi ity MICRCORE thought experiment and
explain how it validates Heibenberg's uncertainty

principle.

{B) Calculate series limit wavelengths corresponding
1o Balmer and Paschen geries of hydrogen spectrd,
(10,5}

(i) A particle of mass m 18 confined in a one

dimensional fnfinitely rigid boy having potential

v r<=ifd
vm-iu —Lfi=xalf?
o L

Find the wave functions associated with the particle

and its energy E.

{by When light of given wavelength is incident on 2
metallic surface, the siopping potential for the

photeelectrons is 3.5 % Ifa second light source

4979 5

i

whose wavelengih 18 double that of the first 15
ased, the stopping potentizl draps 1o 0.8 V.
Calenlate the work function and the cut-aff

frequency of the metal. (10,5}

{a) A particle o mass m and energy E =Yy trayelling

along x-axis has a potential barrier defined by

<
V(x}=ﬁn p<x<l
x=0

wiite Schrodinger equations and their solutions

for three regions, explain ench verm of the solutions.

(b} The transmission prabability of an electron acToss
a potentinl barrict of 10 &V i equal 1o 0.8%. 1
the width of the patential barrier 15 (0.6 nm,
caleulate the energy of incident electron using the

approximate formuli.

P.T.O.
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{c) Caleulate the de Broglie wavelength for a praton

of kinetic energy 70 MeV. (555
. {a) For following wavelunction

WX = Afsin kx + iBeos ke

where A, B, k, © #re real constanis. Calculste

probability density and probability current density.

(b} The time-independent wave function of o particle

of muss m moving in o potential V(x) = olx? is

= mer’ 2
WX} = exp/ - --EFH « i being o constant, Find

the energy of the system, (10.5)

T (a) What iy positive betn decay and negative heta

decay? Explain giving examples

4979 7

(b} One gram aof ***Ra has an activity of | curie.
From' this fact determine the half life of **Ra.
How much time will it take to decay 0.75 p of

ﬂ&Ra'_il

{e) The nucleus TiNe decays by negative beta-
emission. Determine the maximum kinetic energy

{in Joule} of the electrons emitted. Given that ;

miiaNe) = 22994466 u
m(TING) = 22089770 1. (5.5.5)
Constants :
h = 662 = 10 |5
e=3x " ms

1.6 % ]n-l'ﬂ i

i ]
]

P.T.O.
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Some useful data is given at the end.

1.  Attempt any five of the following ;

{a) How do gamma rays and peatrons interact with
maiter?

(b} Show that the nuclear density is same for all the

nucles.

P-T.0.
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(e} Calculate the w-value of the incident alpha particle
whose energy is 1 MeV of & gas filled detector
that produces 3.3 = 10* jon-pairs.

(d) Explain the terms nuclear magnetic dipole moment
and the nuclear electric gquadrupole moment,

(e} What are magic nuomhbhers? What is their
significance?

() Represent the Geiger Nuttall law graphically.
(3x5=15)

2. (a) Explain the terms: mass defect and binding energy
of the nucleus, Discuss the variation of the binding
energy with atomic mass number A with the help
of graph between binding energy per nucleon and
mass number. (1o

{b} The mass of a deuteron is 2.014103 amu, Find the
mass defect and packing feaction. (51

3. {a) Discuss the shell model of the nuclens. What are
its merits and demerits? {11}

(b} Draw schematic shell model diegram for the
following nuclel, showing the filling-up of the levels
by protons and neutrons for ;';Ca. {5

4595 3

4, (&) In terms of the parent and deupghter rest masses
and the rest masses of the §7, fi- particles.
determine the € values for fi'-decay, [-decay
and clectron capiure, (8

(b} Find the minimum kinelic energy in the laboratory
syslem, needed by an alpha particle to cause the
reaction

UN+iHe— H+'7 0, {7)

5. (o) What are the basic assumptions of Gamow's theory
of alpha decay? Represent graphically the potential
energy of an alpha particle within the nucleus and
outside the nucleus. (%)

(b} Define Q. the disintegration energy of a nuclear
reaction. Discuss the sipnificance of Q=0, Q=0
and . )= 0. (5)

{c) I the energy of the incident particle hitting a
stationary targer ig less than the threshold enérgy,
what will be the valueof the cross section of this
nuclear reaction? {2)

6. (a) How do y-rays interact with matter? Derive the
lpw of ghsorption of y-ruys in matter and define
the linear absorption co-efficient and the mass
ahsorption co-efficient of the mnttc’& (2+R)

P.T.0:
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(b) In an absorption experiment with 1.14 MeV v
radiation from '::En, it is found that 25 cm thick
sheet of aluminum reduces the beam intensity to
2%. Calculate the linear absorption co-efficient
and the mass shsorption co-efficient of aluminum
for this radiation. Density of aluminum is 2700 kg/
m. (53

7. {a) Explain the construction and working of lincar
aecelerator (LINACY. For a LINAC, obtain the
velocity of the emergent jon at n'™ tube and length

of this tube. {(5+5)

S

(b} Protons are accelerated in a drift tube portion of
# LIMAC from 0.75 MeV 1o 100 MeV and if the
length of the first tube is 3 em. Find the frequency
af applied AC voliage in MHz. (%)

Some meelul dots

| oo =931.5 MeV

Mases:

Adomic mass of pooton (i} = LAOTE2S amiu,
Atoenie masa of neutron (m,) = LODRGES amu:
Atoenic mass of Hydrogen (1H) = [ 007525 nmu
Atomic mass af Hellum ( 3He) = 4002603 amu
Abormic mass of Nitrogen (5N = 1400307 amu
Alotmic mass of Crygen (500 = 16.999) 2 amiy
Atamic mass of Calcium (500) = 490078 amu
Atomic mass of Ziac (x2n} = 45,38 ama

{1500)
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(e} What is space quantizatmn? Caleulate the possible
orientations of the total angular momentum veclor
} corresponding 1o {=3/2 with respect ta-2 magnetic
ficld along the z axis. (5)

Useful mtegral

+a0
] dx expl—ax®+px)= \/_i expl f° 14a)
i i

o A n!
L dx " expl-az)= e

{1700)

e
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Attempt five questions in all taking al least two
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Section-A
(a) Prove that the set @ , of all rational numbers other
than -1 with the binary operation ® ‘defined by

a¥b=a+b+ab form a group. (3]
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(b1 IT ¥ be the set of all ordered triples of reals, with
addition and scalar multiplicstion defined as
follows -

(Xp¥ 2y )+ (Rpypa) = 3y, + 3y, %, Xy 2+ 2y)
and ox,, v, %) = (3ay, —ox;, ¢ Vo = R
then show that V iz nol a vector space. (5)

(¢} Delermine whether or nol the vector & =(2,-5.3)
belonging o the subspace of R? spanned by

oy =(1,-3.2), a; = (2,-4,1) and @, = (1,-5.7).
(5

2. (a) Verify that the vectors (1,3,2), (1.-7,-8) (2,1.-1)
of v, spuce are linearly dependent. {5}

{b) Consider T ; RY =+ R? defined by Tixyz) = (2x + Ty,
Sy — 3z, Determine whether T is-a linear transform
or tol. £5)

(e) If H is & Hormitian matrix, prove that " is a
unitary matrix {i=\lf—_|]. (5)

3. (a) Find the eigenvalues and eigenvectors of the matrix
L
A=10 3 2
002

Can A be diagonalized? IT ves, find a disgonalizing
matrix P oand verify that P diagonalizes. A (10)

4477 3
{h) Write Cayley-Hamilton theorem and verify it for
the matrix
3. —4
A= 1 5 (1.4}

4. () Solve the following system of differential equations
using matrix method

¥ ==y tAy
}'2‘ =, 31."'| = 2:"'1
subject 10 y,[0) =3, y,(0) =4 (10
. 3 =1
(b} Find e* far the matrix A =[‘1 2]. 3]
Section-B

A, (a) Obtsin an expression of pure stress tensor and
prove that it is symmetric tensor of order (rank}
lwo, {6}

{h) Show that A=BxC transforms like a tensor of
order {rank) one. (6}

{¢) Prove that &, (in Cartesian Co-ordinates) is an
isotopic tensor of order three, (3)

6, (n) Using Carfesian tensors, prove that

V-(AxBl={VxA)B-(V=B)-A (7

Bl
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(b) Show that u, v, (in Cartesian Co-ordinates) is o
tensor of order (rank) two. 3}

{c} By using the expression of Moment of Inertia of
an asymmetric object
= ¥ m{rey—ny),
all partieles
from a matrix of all components, What is the all
meaning of Iw':" (4.1}

7. (a) A covariant tensor has components xy, 2y - 2%, xz
in Cartesian Co-ordingtes. Find its covanant
components in cylindrical co-ordinates. {12}

(b) Determine the metric tensor in Spherical Co-
ordinates. ()]

£ (a) If Al and B are gemeral tensors, show that
ﬁE E-:‘ is mot o lepsor. (6]

{b) Show that the outer product of two contravariant
vectors A¥ and BY results in a contavariant tensor
of rank twao. (41

{¢] Show that every covariant tensor of order two
can be expressed as the sum of two tensors, one
of which i symmetric and the other skew-
SYMmMeLric. (3}

{ 1D00)
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Q1 Attempt sny five of the following. (2x3=10)
{(#) Find the ratio of frequency in the following diagrams:

w5 000

(h) How w:ﬂd (.2356 V be displayed on & 1V and 10 V ranges of & digital voltmeter
having n 4 - J:Ii.g.lt display?

(¢) Write two advantagés of electronic voltmeter over conventional voltmeter.
(d) What is the difference bétween dual beam and dual trace CRO?

() Define the resolution and sensitivity of o digital meter.

() What is the difference between a pulse and square wave generator?

ig) On what principle is Q-meter based?



Q2 {a) Explain whnt is gross, random and systematic error in measurement system. How
can these grmors be minimized? 16)

(b) Three resistors have the following ratings:
R1= 35064 2%, R2=35000= 5%, R3=1000+ 3%
Determine the magnitude and limiting error in ohms und in per cent of the resistance of

these resistances when connected in series. (4

3 (8) () Driw the block diagram of & general purpose CRO and explain briefly the
function of each block. (7)
(b) What are Lissajous figures? On what fuctor dozs its shape depend? {3)

(4 (a) What are the advaniages of using digital instruments over analog? Explain the
working principle of digital voltmeter,
(&)

(h) A D' Arsonval movement with a full scale defection current of S0pA and internal
resistance of 1 k€2 is to be converted fnto multi range voltmeter. Caleulste the value of

multiplier resistor required for voltage range of (i) (0-25)V (i) (0-100) V (4)
5 (a) Explain the working of a digiual multimeter with the heip of block diagram. (5}
(b} Fxplain with suitable example what is loading effect of an ammeter. (5]

Q6 (2) Draw the cirouit diagram of a general AC bridge and deduce the equations for its
balance, What physical quantities can be mepsurcd using the following bridges 1)
Maxwell Bridge i) Hay Bridge (i) Schering Bridge  iv) Wien-bridge.
(&)

(6) Explain the working of a |asic wmve analyser  circuit,
(4)
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1.

All parts are compulsory | (3x5=15)

(8] A metal whose work funetion is 4.2 eV iz
irradiated by radiation of 2000 A wavelength. Find

the maximum kinetic energy of emitéd electrons,

th) Estimate the minimum uncertainty in the velocity
of a proton confined in n nucleus of radioy

104 m,

(€] A wave function of a particle is given by y(x) =
Aett over the domain 0 < ¥ < = (Assume
wix) = O outside this domain.), where A and & wre
constants. Find the normalization constant A in

lerms of k.

(d) The. wavefunction associated with a particle is
given as w{x]=J§-sin[3—F—] In region f=x <L,
and y{x) = 0 otherwise. Caleulate [he probabiliny

of finding the particle in interval %5 KEE X
3

4979 3

(e) Write salient festures of nuclesr forces,

2. () Show that the de Broghe wavelength associated
with electron which is accelerated from rest
through a potential difference V volt (nom-

rclativistic case) iy

I1.3A

i

{b) A phaton of encrgy 3 keV collides with an electron
initially at rest. |f the photon emerges at an angle
60% caleulate the angle at which the electron

recoils,

() In & typical Davisson-Germer experiment, the first
maxima in the diffruction pattern of 54 eV
electrons was observed st ¢ = 60° from an
unknown target, where ¢ is the angle between the
ncident and scattered beams. Determine the lattice

constant D' of the targer, [ {555}

PTG,
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(a) What is cnergy-tme uncertainty pringiple? Disouss
the gammi ity MICRCORE thought experiment and
explain how it validates Heibenberg's uncertainty

principle.

{B) Calculate series limit wavelengths corresponding
1o Balmer and Paschen geries of hydrogen spectrd,
(10,5}

(i) A particle of mass m 18 confined in a one

dimensional fnfinitely rigid boy having potential

v r<=ifd
vm-iu —Lfi=xalf?
o L

Find the wave functions associated with the particle

and its energy E.

{by When light of given wavelength is incident on 2
metallic surface, the siopping potential for the

photeelectrons is 3.5 % Ifa second light source

4979 5

i

whose wavelengih 18 double that of the first 15
ased, the stopping potentizl draps 1o 0.8 V.
Calenlate the work function and the cut-aff

frequency of the metal. (10,5}

{a) A particle o mass m and energy E =Yy trayelling

along x-axis has a potential barrier defined by

<
V(x}=ﬁn p<x<l
x=0

wiite Schrodinger equations and their solutions

for three regions, explain ench verm of the solutions.

(b} The transmission prabability of an electron acToss
a potentinl barrict of 10 &V i equal 1o 0.8%. 1
the width of the patential barrier 15 (0.6 nm,
caleulate the energy of incident electron using the

approximate formuli.

P.T.O.
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{c) Caleulate the de Broglie wavelength for a praton

of kinetic energy 70 MeV. (555
. {a) For following wavelunction

WX = Afsin kx + iBeos ke

where A, B, k, © #re real constanis. Calculste

probability density and probability current density.

(b} The time-independent wave function of o particle

of muss m moving in o potential V(x) = olx? is

= mer’ 2
WX} = exp/ - --EFH « i being o constant, Find

the energy of the system, (10.5)

T (a) What iy positive betn decay and negative heta

decay? Explain giving examples

4979 7

(b} One gram aof ***Ra has an activity of | curie.
From' this fact determine the half life of **Ra.
How much time will it take to decay 0.75 p of

ﬂ&Ra'_il

{e) The nucleus TiNe decays by negative beta-
emission. Determine the maximum kinetic energy

{in Joule} of the electrons emitted. Given that ;

miiaNe) = 22994466 u
m(TING) = 22089770 1. (5.5.5)
Constants :
h = 662 = 10 |5
e=3x " ms

1.6 % ]n-l'ﬂ i

i ]
]

P.T.O.
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1.  Attempt any five of the following ;

{a) How do gamma rays and peatrons interact with
maiter?

(b} Show that the nuclear density is same for all the

nucles.
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(e} Calculate the w-value of the incident alpha particle
whose energy is 1 MeV of & gas filled detector
that produces 3.3 = 10* jon-pairs.

(d) Explain the terms nuclear magnetic dipole moment
and the nuclear electric gquadrupole moment,

(e} What are magic nuomhbhers? What is their
significance?

() Represent the Geiger Nuttall law graphically.
(3x5=15)

2. (a) Explain the terms: mass defect and binding energy
of the nucleus, Discuss the variation of the binding
energy with atomic mass number A with the help
of graph between binding energy per nucleon and
mass number. (1o

{b} The mass of a deuteron is 2.014103 amu, Find the
mass defect and packing feaction. (51

3. {a) Discuss the shell model of the nuclens. What are
its merits and demerits? {11}

(b} Draw schematic shell model diegram for the
following nuclel, showing the filling-up of the levels
by protons and neutrons for ;';Ca. {5

4595 3

4, (&) In terms of the parent and deupghter rest masses
and the rest masses of the §7, fi- particles.
determine the € values for fi'-decay, [-decay
and clectron capiure, (8

(b} Find the minimum kinelic energy in the laboratory
syslem, needed by an alpha particle to cause the
reaction

UN+iHe— H+'7 0, {7)

5. (o) What are the basic assumptions of Gamow's theory
of alpha decay? Represent graphically the potential
energy of an alpha particle within the nucleus and
outside the nucleus. (%)

(b} Define Q. the disintegration energy of a nuclear
reaction. Discuss the sipnificance of Q=0, Q=0
and . )= 0. (5)

{c) I the energy of the incident particle hitting a
stationary targer ig less than the threshold enérgy,
what will be the valueof the cross section of this
nuclear reaction? {2)

6. (a) How do y-rays interact with matter? Derive the
lpw of ghsorption of y-ruys in matter and define
the linear absorption co-efficient and the mass
ahsorption co-efficient of the mnttc’& (2+R)

P.T.0:
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(b) In an absorption experiment with 1.14 MeV v
radiation from '::En, it is found that 25 cm thick
sheet of aluminum reduces the beam intensity to
2%. Calculate the linear absorption co-efficient
and the mass shsorption co-efficient of aluminum
for this radiation. Density of aluminum is 2700 kg/
m. (53

7. {a) Explain the construction and working of lincar
aecelerator (LINACY. For a LINAC, obtain the
velocity of the emergent jon at n'™ tube and length

of this tube. {(5+5)

S

(b} Protons are accelerated in a drift tube portion of
# LIMAC from 0.75 MeV 1o 100 MeV and if the
length of the first tube is 3 em. Find the frequency
af applied AC voliage in MHz. (%)

Some meelul dots

| oo =931.5 MeV

Mases:

Adomic mass of pooton (i} = LAOTE2S amiu,
Atoenie masa of neutron (m,) = LODRGES amu:
Atoenic mass of Hydrogen (1H) = [ 007525 nmu
Atomic mass af Hellum ( 3He) = 4002603 amu
Abormic mass of Nitrogen (5N = 1400307 amu
Alotmic mass of Crygen (500 = 16.999) 2 amiy
Atamic mass of Calcium (500) = 490078 amu
Atomic mass of Ziac (x2n} = 45,38 ama

{1500)
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(e} What is space quantizatmn? Caleulate the possible
orientations of the total angular momentum veclor
} corresponding 1o {=3/2 with respect ta-2 magnetic
ficld along the z axis. (5)

Useful mtegral

+a0
] dx expl—ax®+px)= \/_i expl f° 14a)
i i

o A n!
L dx " expl-az)= e

{1700)

e




