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Answer all the questions from Selected Optlon.
OPTION—A '

PHY-G-DSE-T-01
(Electricity and Magnetlsm)

GROUP-A
1.  Answer any five qUCStIOI'lS' _ 2x5= 10
a) Find the angle betWeen the Vectors e ( 2y )
o J .

and B=i - j _ |

| b)' _State and expla}n Gauss's divergeﬁgé
c) Check whether the vector f_ b S

- represents & CONSCMVative fiejq ¢\ o T Zk
d). What doyoH meal by. ®quipotentig

e) Explain why two electnc 1
intersect each Other') |

the'Orem

L Surfacey - .
esaf f()I'Ces do ng S
| ot

{Tury ové',;j, ‘




g)

h)

P AT
Define paramagnetlc diamagnetic,

ferromagnetlc matemals 3
Define the Poynting's vector. Write dowg ‘

physical mgmﬁcance. | 2
Explain the importance of dielectric materid

in capacitors.
GROUP-B

/ t ; =10
Answer any two questions: - 5x2

2

a)

b)

Write down Gauss's theorem. of electrostatics.

Derive Coulomb's law from it. : 2+3
Derive the e‘kpression of the torque experienced
by a magnetic dipole kept perpendicular to an
electric ﬁeld B Write down the physical
significance of VB 0. | 4+1
Write Biot-Savart's law. Apply this law to find

the magnetic field at a perpendicular distance r

from above the Centre of a circular loop

- carrying current J. 243

What do you mean by source field and sink

field? Find out the equivalent resistance value

between pomts A and B in the ﬁgure below:




GrROUPC 107435

Answer any two questions: e fin® edd
. | - ! at ]
| w. De at 15
3. ‘a) State and prove Lerlzsla larﬂin'ate 7 Whe".
S
Why are transforrnﬂr 9

motional e.m.f.? Deﬁ

mutual inductance. v, w
Ma well S ?quatlon ’  T

edVVnh

nC el . 2+2+2,%2+"‘

b)  Write down four
explaining each term wrlt
of continuity. Write down the L
velocity of light in free spa e (¢ ) in terms Of Po L ‘

and €. With the help of suita

the electromagnetic I nature of light. o
¢gn, E 4+1+1+1+3rf[;&ﬂj

- What do you mean by hyste1e31s and hysterems : s

loss? What kind of matenals will you suggest'_ S
for the electromagnet and permanent magnet? £

State and explain Ammre s-circuital law. erte
~a short note on Poyntmg s theorem.
1+1+1+1+2+4 : T

. »d) ~ Define magnetic Susceptlblllty and permieah %
Find the relatlonshlp betWeen A a 111ty 'i |
Bohr magneion ang ﬁnd out ts value. StDef‘me. i
ate and F %

prove Lenz's law. Derwe the
Value Qf V
N r.

526/Phs.(N.S)




~ (Compu
{.  Answer any ﬁve of the following questlons:_

a)

b)

(@]
~"

EPCUIPr— ST S

OPTION-B
| pEY.G-DSET-0L
tatidhal Physics Skills)
GROUP-A R

21%x5=10

Define an_algorithm and give one example of
its use in computational physics.

What is a flowchart, and list two key advantages

of using it?

What is the significance of the R_ETURN
statement in FORTRAN‘7

- State "any. two differences between algorlthms
- and ﬂowcharts -,

Name two L1nux commands used for managmg
files and d1rector1es

Write the formula for convertmg Cartesian

| COOI‘dlnates to spherlcal polar coordmates

Mentio |
n ALy, two types of control statements in

FORTRAN

Wh
L tuaat.is the purpose of the DIMENSION
St statement 1n FQRTRAN‘?




GROUP-B

2. Answer any tw estions: -
Fany two of (he followmg e 5><2’10

_deﬁned algorithr?-

a)  Write the |
pro aWC
perties: of o S oots of 2

Draw a flowchart to calcula

quadratic equation,

a DO-WHILEM

b)  Explain the basic structure of

loop in FORTRAN with an exmple
¢) Differentiate between internal and external
Linux commands. Wri
creating and deletmg directories.

d) Describe how control statements (selectlon

te Linux commands for i

~ repetition, and Jumplng) work in FORTRAN e

with one example each.
 GROUP-C |
3.. Answer any two of the folloWing'qﬁestions:
| | o 10x2=20
a) . Develop an algorithm and flowchart to calculate -
the sum and product of a finite series. Explain.

the process of using Linux commands t
compile and execute a FORTRAN p copr 0
am.,

b)  WriteaFORTRAN program to calcuilate the sin g |
e

of an angle USING 1s Taylor series ex a .
Explain the 3r1thmetlc telational, 5 nsion,
an

operators_ used in FORTRAN lOglcal_ -

526/Phs.(N.S) (5
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c¢) Describethe steps to write and run a F ORTRAY
program on a Linux system. Develop g
algorithm to plot the trajectory of a projectils

thrown at an angle with the horizontal.

) Explain the usage and examples of FORTRAY

functions and subroutines, including the CAJ]
and RETURN statements




. PHY.G.psE-T-0 &
| chanics)
(Thermal Physics seagistics! *
GROUP-A
1. Answer . . questions:
' hen an ideal

a)  Calculate the change of entropy W
gas undergoes arl 1sothermal expansmn or
compression? i ; |

b)  What do you mean by\.‘f'dégree's of freédom ofa
dynamical system? " - ok

c) _What is irreversible process‘? lee an example o

d) - State Carnot's theorem | ' '

e) ~What do you mean by transport phenomena of =
ideal gasses?

f)  y for diatomic and ﬁSlyatomic gases is 1 4 i i
1.33 respectlvely Flnd the degrees of frec dom' -
of the gas molecules‘7

me :

g) What do yoil i by phase space of a single

particle? A
meant b h : 3

h) ~ What is y p ase tr‘clrlsltlon? Write doWn
Clausius C1aPeYTOn equation's equati L
explain the symbolrs_“_,_\‘, lon» and i i

526/Phs.(N.S) (T)
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4 . adiabatical‘l}l;f{\om @, V) to ., V,). What i
b the change.‘-?sfv;;»‘l ntemal energys Combining firgt
and second 189 Of thermodynamicg qoq o

C heats f()r

. followingil"_ftéli?tlon betw%n Specifi
52 Rk any SubStaﬂCC |

1 “ T v ), \ar p #3
b) Draw the fefﬁperature- entropy diagram of
| Carnot cycleand derive the efficiency of Carnot
z cycle from 1t | =y 243

¢) Whatare degrees of freedom? Show for an ideal

gas Eﬂ= 1+£, f 1s the number of degrees of

vV

freedom per m01ecu1e of a perfect gas. What is
the average tf;_rrlslational‘ kinetic energy of |
mole of ag a300c 21
i L d) Define emiggicis

i o w5, o .
e oy et p T P

SlVepower and absorbative power
1, e e of a bddy? Wht1s Newton's law of cooling’

e

Show that NeWton's Law of cooling follows
trom Stefan‘Boltzmann Law? 5247

8)




o —C
GROUP ns:

. questio
3. Answer any two of the follovVIng q 10x2/20
' cieﬂt? S
a)  What is Joule- ThomSOn eogt + gas the joule

for one mole of van der " |
X 2“,b)-VWﬁ“
Thomson coefficient 4= C RT

heating and colling

is inversion curve? ShOW
tween

be
region inside that curve?’ DlStlngUISh
:n Joule-Thompson expansion

cooling happened
1+4+1+1+3

and adiabatic expansion?

b)  Show that for one mo;lé'of van der'Waals : gaS

R
dO=C,dI + dv
T

Show that for Gibb"_s' free energy G entfopy]

G
S=—| —
%),

Two bodies of equal mass m and heat cafiberty C' .
respectively are at absolute temperature T y &
an

T Calculate the change of entropy wh
n

are kept in thermal contact, they

526/Phs.(N.S) | (9)

5424350 5



¢)

d)

oA et ST A s AT ST
AN ek G

- e Maxwelpg oo oo
Write dowit 8 Speed distributjon 0

the gas ! dplm.ally for (w,
different tcnapumtlml and T, (7 -

nolecules? Show iy

15). Finyg
it schd ol gas nmlcullcw I)mcusx aboy

viscosity 91 gasses and dl“usmn of passes,

2424343
Derive the Plum,l\ § distribution formula for
black body radiation? A body is at roon
temperature (' = 20°C). At what wavelength
does it emit_'\“the maximum thermal radiation?
What statistié‘sdoes the photon gas obey? Show
that for plibt()11 gas the density of states is
proportional:td E?, when it is enclosed in 4
three-dimené’ilonari box. How does density of
states change with the energy £ in case of two-

and one-dlmensmnal cases? 4+2+1+3



_~i)

ii)
i)

iv)

OPTION-D -
PHY.G_psp.1-01
(Wave and Optics)

GROUP-A

| Ry =1'0 |
Answer any five € Questions: | 2%5

1 4
Coefficient of viscosity of glycerine is 8.
poise” ~Expla1n ‘

Is light Cnergy destroyed in. the region Of

destructlve 1nterference? Why are coherent

sources necessary © for interference

‘€Xperiments?

‘Calculate the fringe- w1dth of mterference

‘pattern produced in Young S double slit
| expemment with the slits 1073

-apart. Wavelength of hght is 5893A.

m on a screen lm

What is the dlfference between Fresnel Class
" and Fraunhofer class of Diffraction?




owing with 5

vii) Wat rlSﬂdiameter ; “Peed of SOCm/Sthrough
a pipe o ¢ e flow g Culate Reynolg
:; pumber: 18 T8 EOW stream i o Given, 1,
| centipoise
Jiti) How are’ the Slmple IIarmomc Motion ang
| clrcular motions relatedo

-GROUP-B
TR E two questlons 5x2=1

; - )  Show that the 1ntenSlty distribution for the
'l

e d1ffract1on ina.single slit is given by I = 1,508 sm2

]
Find the temperature at which the speed of souyg
In air becomes 1.5 times its value at 0°C. What
is the absolute intensity of a 60dB sound if the
standard 1ntens1ty 1810712 W /m?? .24

State and prbve Brewster’s law. For maximun
polarization of light by reflection from a plan

- dielectric, what i the angle between reflectel
-and refracte&,rayso 2

Derive P01seu111e s formula for the steady flow
el mcompresmble viscous liquid through”

hOI‘lZontal CaPlllary of uniform cross sectwﬂ5




3. Answer any tw, questions: 0 ating

i) a)

b)

i) a)

5

i) a)

526/Phs.(N.S)

tion
What is an antl’reﬂez 1+3
Discuss the theory behi?

0
Two coherent source? nd 21, Wwhat
frequency have intensity o L 20

Is the ratio of maximu '
minimum intensity 1% their !
pattern? What do you mean DY
equal width and fringes

ntenSIty to
nterference_
frmg6S Of
of equal'
343

inclination?

What is angle of contac

cohesion and adhesion affect its value?
Two drops of a liquid, each of radius 7,

coalesce to form a large drop. Derive an

expression for the rise in temperature
14242

Deduce an expression for the excess

pressure inside a soap bubble in terms of )

surface tension of the soap solution and
the radius of the bubble. -~ S

prove that the fundamental frequency of

transverse vibration of a stretched string
of length  and mass s, per unit Iength

under tension T is given by v = Tim

(13) 5

2 How do-

i r My kN e e

Wad

[ T I TR T R R



1)

a)

dlfference 0 or = o 144

Deﬁne group velocity ang Phase velog; ity

A wave group js formed .by the
SuperpOSItIOn of two waves of equal

amphtude but of shghtly d1fferen

frequen01es and wavelengths Show that i

.' ¢ be the group velocny and ¢ be the phas

velomty then, ¢, = ¢ - 7\-—- 2+
b)

What is the sharpness of resonance‘7 What

| are the effects of dampmg on sharpness
" Of I‘esonance? Distinguish betweer
; ",amplltude resonance and -velocity

r esonance . | 14+2+]



o

OPTION-E
I)IIY-G_DSE_T_OI :
. 2 a l
(Dlgltal, Analog Circujts and [nstru ent
GROUP- A

jons:
RV Answer any five of the following 4u¢5"° x5=10

Uaa/erte the differences betweel e
N-type semiconductor.

vbj/ Define avalanche breakdown-
M/ What is meant by b1asmg of a tr

ansisto_r? Why

is it necessary‘?

d)  Calculate the ripple factor (y) fo
rectifier.

Draw the circuit diagram of a non-inverting o
amplifier using OPAMP and indicate its gain.

| What is meant by CMRR in the context of
OPAMP? What should be the value of CMRR

for an ideal OPAMP?
M Qubtract the binary number (10111 0), from
(1101011),- |
' universal Gafes - | _
By What are the Gafes and why are they

éalled so?

(15)

ra full wave .




b)

: 243

| d)  Simplify thé'truth table using K-map:

| S |lalBTcTD

i i 0. 0 0 1

5 ' 0 0 1 X

;Ij A 0Ol 1 1]o 1
0 1|1 [x .
1 _J) 0 0
Lifol|1|x

b1 {0 |1 _
il 1 1 0 3
526/Phs(N.§)

| iy’

' GROUP._p

_ LS of the fo : .
12w \/Z'/ Answer any tWo “()ng questions:

5% 2=
Draw apd.explail\] the Iy
7encr Diode. Explain pq
occurs in such diodes?

characteristics of ,
W Zener breakdown

34)
Find the relation betweep open loop gain gy
closed loop gain of a feedhack amplifier. Wrj;,
down the'Barkhausen criterig for feedbagy

amplifier t;O function as an oscillator. 34

Draw tllel'ialoclc diagram of CRQ. Explain hoy

the frequeril_fzy of an AC signal can be measure|
by CRO. |

(16)



GROUP-C
| Answer any two of the fOHOWing qu'estio[lsi 0% 2520 ¥

'Stor

] i 1
‘/3/\,6)/ What is load line and Q poiﬂt in trans

characteristicg?

\,b/ Define hybrid parameters for ’CfanSistor'

\}/ Explam the voltage divider bias cirouit
amplifier.

\/d{ Define Class A and Class B power amplifier-
2+2+4+2

for CE

4. a) Explainthe principle of operation of an OPAW

' as a differential amplifier with a clear circuit
diagram. ‘

b)  Write down the basic characteristics of an ideal

OPAMP.

c) - What do you mean by negative feedback?
5+3+2

W What is the basic difference between Analog and
' Digital circuits? ) |
)f)/ Draw circuits to show the constructlon of AND,
OR and NOT gates using any one universal gate.
vC')/" Wr1te down the truth table for the XOR gate. -
2+(2+2+2)+2

52 17
6/Phs.(N.S) | (17) ‘[Turn‘over]



e s el

TP -

6.

a)

b)

Draw the pin diagram of 1C 555. What is th
purpose for using this 1C? ¢

The current gain of a transistor in CE mode i

120. Calculate the emitter current if the
collector current is 50 mA

Egplam how a capacitor filter helps to regulate

voltage? Explain how a Zener diode can furthe

‘elﬂlé.nce' voltage regulation? .  2+3+(2+3)



OPTION-F
PHY-G-DSE-T-01
(Elements of Modern PhySiCS)

GROUP-A
1. Answer any five : stions: .
of the following qu¢ 56521 0
‘ is
a) Show that the dimension of Planck's constant 15
Equal to the dimension of angular momentutr
b) Calculate the de Broghe wavelength of 1 keV.
electron.
C) What is Compton effect? IS it. pOSSlble to
, observe Compton effect with v1s1ble li
Explain.
d) Inquantum mechanics, whatis wave packet? Can -
' it be normalised‘? ' i
~e) Normalize the wave functlon l;r(x) Ne oy ol foshe
f)  What is metastable state?
g) What is meant by mean life and half—hfe of a
rad1oact1ve substance? |
h) 1 Explain why electrons cannot res1de inside the -
nucleus. '
GROUP-B
2.  Answer any two of the, following questions:
' SX2=10
fi hase velocity and. grg 10
a) Define p up Veloclty ros
deduce the relatlon between them ;
526/Phs.(N.S) (19) 2+3

ght‘? Lt ';-:.,:;
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b)

TN

b)

4. a)

the formula 2+

d)
~ Answer any two of the following questions: ~ 10x2=20
% 3. +ha)

gtatc and cxplain Heisenberg unccrtainty
prinCiPlc- Il w(x,t) is a schrodinger Way,
function then prove that y* (x, OW(X,0) my,
n‘ccessm‘ily be real and positive. 24
ghow that the shift in wavelength of a X‘ray
photon due to scattering by a free electon
given by
h
m,C

AL =

(1-cos¢)

where the symbols have their usual meanings,
)
Write down the semi empirical mass formula,

Give explanation of the various terms used in

1

GROUP-C

- Describe Davison-Germar experiment. What s

its significance?
Derive the expression for the total energy of @
electron in the n'™ Bohr orbit and show that

. I -
E" o — (2-*-3)*-’

n

- Write down the time dependent Schroding®

W ; . . )
ave Cquation for one dimension.

526/Phs,(N.g)

(20)



b)

b)

d)

ef Wave
Solve the time independent Schfodlng one”
cquation for a particle epclosed ™ nits
dimensional rigid box of side 'L’ and 9
eigenvalues.

( ) and
CaICUIate the expectatlon values Of

+2
<P.1-> for the ground state. 2+4+(2 )i

"Explain orthogonality of wave functlorl-

. . ) r
Find the eigenfunction of the operator ;Ltﬂ fo

the eigenvalue K.
Prove that the eigenvalues of a Hermitian
operator are real.

Check whether the operator Xp, is Hermitian . -
or not. | e 24243430

Define the terms - isobar;, isotone, and mirror =

nuclei.
The half-life of a radioactive element is 3.8 days.

Calculate after how many days will only %0‘ i -

of the radioactive element sample remain
behind? '
Distinguish between nuclear fission and nycjegy

fusion.
Explain the cnergy release mechamsm s |
Nuclear ﬁssmn and fusion. 2+3+2+3

>26/Phs.(N.S) (1) : [ T urn ‘ovei‘]



a)

>

d)

g

526/Phs.(N S)

OPTION-G;
PHY-G-DSE-T.q 1
(Mechanics)
GROUP-A

Answer any five of the following questions:

2x5=|
Find the angle between the face diagonals of
cube of side 1 using vector algebra.

Show'that (3x” + ycos xX)dx + (sinx — 437 )dy = )

an exact differential equation.

-Write_ dow.n the Galilean transformatiop

equations.

A stationary body if mass 3 kg explodes into
~ three ‘equal pieces. Two of the pieces fly off at

right angle each other, one with 2j m/s and the

~ other with 3j m/s. Find the velocity of the 3rd

piece.

A partiéle at rest is acted on by a force

F =imsin2mt newton. Calculate the linear
momentLim ofithe particle after ¢ = 0.5 secs
Why astronauts feel weightlessness in an
artificial satellite?

Show that the Poission's ratio lies between - -1

and—,
e P

(22)



h)

relativity.

GROUP-B
Answer any two of the following qucstiOﬂS: : 0
- 5x2=1
. nic
Prove that total cnergy of simple hafmom
motion is constanl. A particle executes s1mp16
harmonic motion of period 12 second and
amplitude 8 m. Find the time it takes t0 ¢
m from the positive extremity of 1ts
342

a)

ravcl 3

oscillations.

dy _y+x 5

b)  Solve the equation
' dx x”

Find the expression relativistic addition of
velocity. The proper life time of a particle is
2.5%107%s. Calculate the mean life time of that

particle moving with velocity 2.4#10" cm/s.
340

Show that angular momentum is conserved

under central force field. Write the statements
| 2+3

of Kepler's law.

d)

26/Phs.(N.S) (23) . [Turn over]



GROUP-C

3, Answer any two of the following questions:

b)

| product

erte and prove work-

pr

~the force
x = d. In free space rocket

“an any

| ‘non-mertlal

10%2=20

.If42==5u2p+ .3 . '
| w~wk and B=sinui—CcoSy,

d -
d - (AB) and L (i By 1r A+ B+C
ﬁn .du(A.B) andd—u(A*B)'IfA+B +C=

prove that A% B=B+(C=C=A. Write the
geometrlcal mterpretat1on of vector Cross
5+3+2

" ,Fmd the relation between Y, K, n and o. Find the

~expre:ssmn of Torsional r1g1d1ty of a cylinder.

6+4

energy- priﬁciple and

ove. A partlcle of mass m moves with its

f Find the total work done by

Velocnty v=a
nt from x = 0 t0

s during @ displaceme
1S movmg without

rnal force. Show 'that the speed of rocket

any exte
ndent of time. 2+3+5

time t 18 indep€

What i8S inertial and

4+4+2

Find the kineti gular momentum

of a system Of
frame”

part1cles.



