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OPTION -A
('Communication Electronics) -
Paper : PHY-RE-6016

1.. Answer the following : (any seven) 1x7=7
- oo T Yl 3 8 (R Srett)

(@) What do you mean by
electromagnetic wave ?

TR oAt WA & 2

(b) When amplitude modulation is said to
- be 100% ?

100% R w7 el carat B ot = 2

A}

(c/ What is demodulation ?

- oo eferee & ¢

(d) - Write the full form of PSK.
PSK-3 W1 S7jefts frar o

(e) What is known as the transmitter-
receiver combination in the Satellite ?

T Tl (2 W i swRRTE
e et
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() Write the full form of GPS.
GPS-3 9! F5ef( forall |

(g)  What changes’in frequéncy
modulation ?

M@W—%ﬁﬁa‘?wiﬂ ?

(h) What do you mean by
multiplexing ?

‘ srﬁm%l@{%lmﬁiim

(i) What is the difference between GSM
- and CDMA ?

GSM ®¥» CDMA 3 ISR I[4N & 2

() What is a repeater ?

"R 2

2. Answer any four of the following : 2x4=8
woR Rz bIforT Tes 4 ¢

. (@) What is carrier wave ? Why frequency
of the carrier wave is always more ?

A 919l & 2 A% TR IS TMIT @R
0 | el 2
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(b)

(c)

(d)

(e)

(9)

What _do ‘you: mean by base band
signal ? Explain.

ofl A3 (base-band) A WA F 3=t ¢
3 |

What is diode detector ? Draw a circuit
diagram of a diede detector.,

s RBE B 7 o R €N Ba
I | | |

What is channel capacity ?
(BT AR Pl 58
Deﬁne signal to noise ratio.

HES TRNe (signal to noise) Sty
kel a3 | : ’

Write about the Geo-Stationary
Satellite. |

ST Tolae [aw e

What is ‘modulation index of an FM

- carrier having a carrier swing 100 kHz

and a modulating signal of 5 kHz ?

FAFIE I (FM) 1T ©12491K I idt T
Ffa = I" A @EW (carrier swing)
100 kHz 9F I8t e 5 kHz|
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(h) Give the idea about GSM.
GSM-3 Rax sre |

3. Answer any three of the following :
' ‘ 5x3=15

v Rt oo ves w1 ¢

(a) What do you mean by communication
systems ? Give some typical example
of communication systems.

QM I WA & ot 2 Rogaw
CRSICA AR T

(b} Write about the advantages and
disadvantages of amplitude °
modulation.

R T Ry o SPIRaR REc B

(c) What is the power developed by an
amplitude modulated wave in a load: of
1002 when the peaik voltage of the
carrier is 100 Volts and the

modulation factor is 0.4 ?
1000 ©R & KPR Fhte wxors R
o] [T T o T TR M R
100 ©'%6 % F&9 Tt 0.4 2
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(d) What do you mean by MODEM ? What '
is its function ?

m(MODEM)q%m%w %n’wm
=T

(e) Write short note on Amphtude Shift
Keying (ASK)

TTRETS B i (ASK)awm%m |

() What is Frequency modulation ? Find |
an expression for frequency
modulation index. '

FAE T [ 2 I oW T oo
A Wefa =

() What is the basic difference between
analog. communication and digital
communication ?  Mention the

advantages of digital communication..

S@e  (analog)  GEiNGEN i I
(digital) cINTSt IR sy oo
KPR QNG Rt Sz <

(h) Give the basic concept of mobile
commumcatlon

(IRIZE AN MR el g |
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4. Answer any three of the following :

. 10x3=30
‘-cwﬁmmf-‘-ﬁmww~ ’

(a) Wlth the help of a block diagram of an
electronic = communication system
describe the working of the main
elements. 2+8 10

7% [B0R TRITS ERGNE (I g GOIR
T Tl (RN PR el 0L

(b) Define modulating index for amplitude-
modulated waves ? Draw the waveform
of an AM carrier modulated by a single
frequency modulating signal. What are
side frequencies. - 3+5+2=10

RER TR o TER R fal ¢ @
TR A S IS KON TR
wﬁawﬁawﬁsm ? onwfmmt@:
&2

(c) Define phase modulation and phé.se
modulation index. Find an expression

for phase modulated carrier with
sinusoidal modulation. 2+2+6=10

e e O W e WER Res e
BRmeCee (Sinusoidal) RS TS, Wl
Thie AT ST g AR Tfereat |

3 (Sem-6/CBC) PHY RE 1/2/3045/G 7 Contd.



(d) Write short notes on pulse width _
modulation (PWM) and pulse position -

‘modulation (PPM). | 5+5=10
AR T (PWM)) &R o SR e
- (PPM) 3 55 Gt fvat |

(e) Describe the main components of the
satellite communication. What are
uplink and downlink ? 8+2=10

TR QNS A Tl STl 301
TN B @@t (uplink) @R Ry ENEID]
(downlink) & ¢ '

" () Compare the TDMA, CDMA and FDMA
technology.

TDMA, CDMA S+ FDMA  eRjfés i
Sl .

(g) What do you mean by time division
multiplexing (TDM) ? Draw the simple
block diagram of a TP system and

explain each block. 3+7=10

O fOfSwm WfBrarefie (TDM) Wi\ @
S8 *(TDM) 2R B et 35 fog i
AT 357 3K =
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(h) Draw a block diagram of a
superheterodyne receiver ? Explain
shortly the function of each block.

‘ 3+7=10
PARTBIRITIE 2I%s T 3¢ Ba ot 2 2N
2IfSUSt 3R PG ST e 4

9 | Contd.

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/G



OPTION-B
~ ( Digital Signal Procéssing )
Paper :-PHY-RE-6026
1. Give short answer of the following
questions ( any seven ): 1x7=7

(@) Mention whether the following statement
. is true or false. “All sinusoidal discrete
time signals are periodic signals.”

(b) What do you mean by discrete
convolution ?

(c) Write down the expression for Discrete
Time Fourier Transform (DTFT) of a
discrete time sequence x(n).

(d) = Why Fourier Transform of a discrete time
signal is known as signal spectrum ?

(e) Mention whether the following statement B
is true or false.

“ The frequency response of LTI system

is periodic function of ¢ with period of
2r”.

(/ The unit impulse response is -

state resporise.
| ( Fill in the blank)
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OB f
T ie—————

——

(9)

N3

G

~Auto co_-relation exhibits in which

symmetry ?

For what purpose Z-transformation can .
be used ?

For the two polynomials P(z) and D(z),
at what condition P(z)/ D(z) will be called
a proper function ?

What is twiddle factor ?

- 2. Briefly answer the following questions :

( any four) : 2x4=§

"

| @)
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Deﬂné even signal with an example.
What 1S convolution sum ?
Wha‘t do you mean by LTI system ?

Discuss about the linearity of discrete
time Fourier transformation.

How does circular convolution is

different from linear convolution ?

‘Mention two commonly used.

Z-transformation pair.

Define linear phase filter.

. Contd.



(h) What is IIR digital filter, describe with

J
block diagram ? |

3. Answer any three of the following questions :
5x3=15

(a) Discuss about commutative property
and distributive property of linear time
invariant system.

(b) Discuss the basic operations of input
sequence with schematic diagram. - ‘

(¢) Show that the DTFT of x= 1, - a<n<a
is given by X(ef‘”) = 278(0+27k).

(d) Let X (ef“’) denote the DTFT of a complex
sequence x[n]. Express the DTFT of
Re{x[n]}in terms of X(eﬁ“).

(¢) For the sequence x[n]:(— 06 )" u [n],
determine ROC of the z-transformation.

(f/ Establish the relationship between DFT
and Fourier serjes.

(9) Mention the yse of Twiddle factor-
Describe ‘the cyclic property of Twiddle

factor for an 8-point DFT and draw the
diagram.
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(h) Differentiate FIR and IIR filters. Which
one is better for dlscrete time signal and

why ?

4. Answer the following questions (any three)
10x3=30

- (i) Define energy and power signals. Find
out whether the followihg signals are
_energy signals or power signals.

n T 4+3+3
(@) [%J u(n)

(b)  eilla3In+(2)]

(i) Theimpulse response of two LTI systems
are h/(n) and h,(n). Find out their

‘ resultant 1mpulse response, if the two
systems are connected in S+5

(a) " Parallel connection
(b) Cascade connection.
(iii) Establish the relationship between the

Discrete Time Fourier Transform (DTFT)
and Z-transform. Find out the DTFT of

the following sequences. 5+5
—aru(-n-1)
(iv) Write short notes on the following systems :
(a) Zero Phase Filter
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(b) Simple FIR Digital Filter ~ 5+5

(v) - Establish the relationship between the
. Discrete Fourier Transform (DFT) and
Ztransform. Find out the four-point DFT

of x(n) = {1, -1, 2, -2} directly. 5+5 .

(vi) Explain how IDFT can be determined
using the FFT technique. Brieﬂy explain
the advantage of FFT over direct
computation of DFT. What is the |
meaning of Radix-2 FFT ? 4+4+2

(vii) Write two advantages and disadvantages
of digital filter over analog filter. Explain
the design of IIR filter wusing
approximation of derivatives. 4+6

(viii) What do you mean by Transfer Function
of a LTI system ? Establish the
relationship between the Transfer
Function and the Difference Equation of
an nth order LTI system. Find out the

difference equation of the following LTI
system. 2+5+3
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OPTION-C
( Adr)anéed Mathematical Physics-ITI)
Paper : PHY-RE-6036

1. Answer the following questions/choose the
correct answer from the given options :
(any ten) - 1x10=10 -

oot faml mﬁﬁmﬁm/m—ﬁww@ GEil
AfoT Tex FdT 7 3 (R w2by)

(a) For a particle.moving on a sphere, the
number of degrees of freedom is

)\ GESIRCLE G S vmafaﬁm znza

Fifiol Tl 7

@ .3

(i) 6

(i) 2
Ly 1

(b) Which of the following relation for
Poisson’s brackets is correct ?

o35 IR AR [FRFERS @G w5 51‘51 ?
() [a+y, B]=[eB+r]
() [a,Br]=larp]
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ba
op;

i) [a q:)=

(iv) [a,,B+7].= [@, 8]+, 7]

() Lagrange bracket for {q,-, pj}q, p for
i=j is

M 3T (g, p; g, p [T f=j ] 3R
LRI
.v(i)‘- 2

(i) 0

i) -1

(iv) 1

(d)~ Write True or False :
TS T e

For Poisson distribution,
mean = standard deviation
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() Fill in the blank :

AR SR Jf =M s

When p=q, binomial distribution will
be

@R p=gq, T%"W By ————— =

() What is the order -of the 1dent1ty
_element of .a group ?

<t 7R Fawors CTFR T e 2

~ (g) The order of w in the multiplicative
| group -G:{l,w,wz} , where w is the
cube root of unity, is

ST Y G={L,w,w?} © w-3 GIART
(TS WA W G T ) 23 |
) 1 B

i) -3

(iii) 3

(iv) -1

(h) Which of the following relations is not -
an equivalent relation on set z?

ore il PR FE MY z I 6o©
TG HIF 2 -
(i) xRy & x=Y
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iy, xRy < x<y

(i) xRy < (x+y) ‘i_s an even integer
(x+y) 9B T SRS TR

(iv) xRy < (x-y) is an even integer.
(x—y) <B o oA FHLA

i) For f':B- A to be a mapping, 'f.
must be

fl:BsaA Wﬂﬂfmmwﬁa
AR |

() one-one onto

(i) .many-one into

(i) one-one into

(iv) one-maﬁ§ onto

() = wrsw

(ii)  OADL. SIEE

(if}) AT o

(iv) ST SR
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() HAisa certain event, then P(A) =
W A @bt RS o =, (9% P(A) =

() If A and B are mutually exclusive
events then P (ANB="?

ﬂﬁAmB@tW‘aﬁmaﬂmP
(ANB="7?

() Define independent ‘eveh_t.'
Fog oag TRe i

(m) What are generalized co-ordinates ?
RS FATER & 2

‘(n) Deﬁﬁe Center of a group.
T R R A Bl

(o) | Hamilton’s equations are —
R ST T —
() ¢ =0H[dp: P 'OH/aq,
(i) -4 =-0H/op, P =0H/[0q;
i) d =0H/op,  bi=-0H/oq,
(v) ¢ =0H[éq, bi=-0H/op,

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/G 19. Coritd.



2. Answer any five of the following questions : /-

| . 2x5=107 ¢

(@) Define a group. When a group is said
to be Abelian ? o

R @ TR R e @fow e
@RI 2 -

(b) Define a homomorphism and
isomorphism from a group to another
group. ' . .
€l Y A3 S <l YA STl Wl
AT et st | '

(c) What is a bionomial distribution ? Give
an example.

T 3% & ? <ot i

(d) Explain in brief variational principle in
Calculus.

T TS RIS e N it w1

() Mention the yge of Legendre
transformation equation for a function
of two variables with example.

T AREM N AR e IR ey

IR AR 927 ThiRI e S
=
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(f I Gisa group, then prove that
G AT, e @

(ab)' =bra'Va,b,eG

(g) Explain in brief what do you mean by

geodesm on sphere.

(SR @oive JJeR A T ﬁs &
ARSI I |

(h) What do you mean by continuous and )
discrete random variable ? .

wﬁﬁﬁﬂmﬁmmwmﬁs@‘?

3. Answer any four of the following’

questions : . 5x4=20
o eI I wﬁmﬁs@a it 3 |

* (a) State and prove Baye’s theorem of
probability.

eifee @35 Bl TrEd IR AN
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(b)- Show that if f is a function of y' alone, i
2 ,’ '
then the extremals of If (x,y,y )d.x |

X1

: are’ stralght 11nes.'.'

3 f TG y' T T 2, (ST 2l T
x2

If(x y,y)dxamﬁwww

x1

(c) The Lagrangian of a particle of' mass m. |
moving in a piane is given by j

S S VPR

L=§m,(x +y )+a(xy+yx) |

- Find out canonical momenta and the |

Hamiltonian. 3+2=5 |

TOST® B4 m ©H @ GO A AN |
L=§m (22+32)+ a(xy+yx) ";

ﬁ?nl }
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(d)
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If a random variable X has a Poisson

' distfibutibn such that

P(X=2)= P(x =3), find P(X=4).

‘ [G1ven e3=0.0498]

waammwaw

- P(X=2)=P(X=3), c—mP(X 4) IS

Tersat | |
[fal iR e72=0.0498]

Define binary operation on a set. When

a . binary operation is  said to be

commutative ? Let * be a binary
operation on N defined by a* b = ab+b?,
find 4*3 and 3* 4. 2+1+1+1=5

o el vigE Bl | B 7 e Rt
FARAGE 23?2 N 7RSI ICATE * 1 (7
ofirl T K T ax b = ab+bd (0T
4%3 O 3% 4 3 W BT =

" Contd.



] " Define a cyclic group. Prove that every ‘|
" cyclic group is Abelian. Show that the
- multiplicative group {L-1i-i} is
Cyclic, write the generators of this group.
T h 1+2+1+1=5
BRI el Bl | e et 7 et
S Y GREER | e 1 oy S
{L-1,4,~i} @l swaedr sfemy | @3 sienq o

cam@%‘w%w

(9) Define Bernoulli trials. For a

binomial distribution (X) given that
mean = 8, variance = 4, find , {
Pr(0<X<1), Pr(X> 2).  1+2+2=5

AT et et Brat | fsm a0
(X) I 7T, il R T = 8 o
PR = 4, (oG Pr(0s<X<1) =i
Pr (X >2) 3 w9 Bferear|

‘(h) Prove that intersection of two
subgroups of a group is a subgroup of
the group. Give an example to show
that the union of two subgroups is not
a subgroup. 3+2=5
SR A PR 9T 51 Bopieea (il (7
MIBR @G Bopyey | 9B TR YRS
(IS @ B! Botoien Rew o 51 Topied
T | ' :
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4. - Answer any four of the followmg
‘- questions: 10x4=40

| OFE eMART frcar bif<brT Yes e

' (a) () Derive Euler—Lagrahge’s equation
' of motion. 6

W—Fﬁm@a oA e Benaa |

(i) Discuss the motion of a simple
pendulum in Lagrangian
formulation. 4

AR oFfS e G oifs
I 1 |
(b) (i) Explain Hamilton’s principle.

(i) Define Canonical pair of variables.

(iii) Write down the expression for
Lagrangian function in the case of
a mass m attached to a spring
lying along x-axis.

(iv) Determine the Hamiltonian of a
free particle in spherical co-
ordinate system. 3+2+2+3=10

() o TS gt =41
(i) Fifes L0 semifE el Bl
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(0

(d)

(i) x 5w A R YORR #1576 T m SR/

CFge AMANY Feiwa A i) |
(iv) OISR TR T& MY SR GOR
. R RN Raid w1

'Define equivalent relation. Give an

example. Show that the relation
R={(a,b)|a,beA, a-b=positive even -
integer } where

A = {x|x is odd positive integer} is not

"an equivalent relation. 1+1+8=10

AN TIFI K 7 | qB1 Treaet o |
(yedt @ R={(a,b)|a,beA, a-b=

| (g PO WA TR } FIHO! TS -

A = {x|x <b! YA LT TG FRAR ),
NG A | ‘

‘Define Gaussian distribution. .
If-X follows Gaussian distribution with

mean = p and s.d. =c, then find the

median and mode of Gaussian .

distribution. 2+8=10

SR 3% ke 1t | 2 gl vore X
@ NSRRI 3% G5t MW 51 IR T = p o

NS RO = o (0% IBAHIT TG SN< ITF

Afrs =)
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\\ (e) (i}~ Prove . that E(Xz)z {E(X)} where
‘ X is a random {rariable.. 3
o= 5o1F X-3 A@ AN T @
E(x?)2{EX)} '

- @[i) The distribution of ~a random
variable X is given by

O 5o X T IO WeTo Biard
| X : -3 -2 -10 1 2 3
(G P i K K C 02 2 A
E?f " Find (Sfreai) |

(@ C

(b) E(X)

() P(X<-2)

() Define permutation in group theory.
Find out the product of permutations

given below :
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- 1 2 3 a c. b
'p__a‘bvc ’ g_ k-1l m

Write the identity permutation for p.

Prove that product of two

permutations is not commutative.
- 142+42+5=10
WIS RUPR e Rl e fm

- ROPIDR sReTe SRnear

| 1 2 3 a ¢ b
p—abc’q—‘klm'_

(9)

p PR o RUITCeT ot | e @
w0 RPR sizees gwRiAmg w2g |

. Mention the merits and demerits of
least square method.

Use the method of least squares to fit

a line to the data in the table
mentioned  below wusing X as

independent variable. 1+1+8=10
TN 35 7R Rt W SRt B 4|
OIS TG O IR IR Perow M szt
IR GO TR e w1, B X B!
ToF i |

X|13|5|6(8{9]11
YI2(3|4]|l6(|5] 8
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(h) Define Poisson bracket of two
variables. Show that Poisson brackets
are anti-symmetric.

. Prove that if a,.ﬂ.are two cbnstaﬁts of
motion, their Poisson bracket is
likewise an 1ntegra1 of .motion.

~ 2+2+6=10

'@Twﬁawwﬁaw\wﬁm e ¢
> IINNAE S |
AN = (T IM o, BHHIR SIT 437 =W, (orT
et #1ls e afew axe = 1-

i) Under what -condition Binomial
distribution tends to Poisson
distribution ? State the probability
function and application of Poisson
distribution. Find the total probability
of getting a total of 11 (i) once

(i) twice in two tosses of a pair of fair
dice. 2+4+2+2=10

& 5% AerT oM IBH, R ITAW I
BItsl ¢ o5 3BT TRl T % JR/T
T w91 @R FYe @ 2 IR By HRe
At 11 (1)&2113(11)@?"”?7"’*""'@“‘
eifie Tlenedl |
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G) (@) “Do the integers with~réspect to -
multiplicative binary operation :
form a group ?

(i) Under. what conditions binomial
distribution tends to normal
distribution ?

(i) Show that H is a constant of
motion if Lagrangian L is not an
explicit functlon of time.

5+2+3=10

() o8 MYRAT I (7o 2
ACATE Y o157 I @ 2 e
- (T4sdt |

(i) & 5S AT Fooim a“%zt AN 3‘3&3
R BICA 2

(i) cw&&mcaaﬁémﬁﬁlesmﬁawﬁﬁﬂﬁm
TR (¥ H if%x 425 =3
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. OPTION-D
( Astronomy and. Astrophysics)
Paper : PHY-RE-6046

1. Answer any ten questions from the
following : - 1x10=10

(a) Define one light year.
GF CEIRINT el |

(b) Write the relation between radiant
~ flux and lum1n031ty

‘@RS T m‘qﬁﬁ’amﬁawﬁr
1GEM

(c) What is quasar ?

(d) Where does the star formation take
place in our galaxy ? ‘

S SRS &I B TS =
(e) Mention' one example of Nebulae.
‘GRS b1 TR T

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/G 31 Contd.



() What is ‘Chandrashekhar Limit’ ?
Bk
(99 What is the shape of Kuiper belt ?
TR @ e PG 2

(h) Name the dark centra] region of
- a developed sunspot.

mammmas’m SRAF N o

(i) . In which part of the Spectrum, the limb

darkening effect of photosphere is more
prominent ? .

T I 1S 75 ez g i
ARG @R =g » -

() Write the basic difference between
asteroid and meteorojds,

m«imwﬂ@ﬁww«’mm.

(k) What does « f/number” répresent in ‘a
telescope ?

TRIT TS “ frarqa q T 2

()  What is Zenjtp point ?’
P R & o
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(m) How rhany constellations are there in
the celestial sphere ?

| mw%w-wacnﬁm?

(n) On what date does summer soltice
starts ?

‘Wﬁ\mﬁ’mmww ?

(o) Which element occurs most
abundantly in our universe ?

N Reemies FaeTers @%%ﬂm{
Qe WG 2

2. Answer any five questions from the
following : ' - 2x5=10

el fgpizat Slivhy ek et fam o

(a) The apparent magnitude of full moon
is =12.5 and that of Venus is -4.00.
Which one is brigter and how much ?

A fow o GTFATI AANSIT FH —12.5 O
~4.00 @MU @R Tge Wi [ Tge e

(b) Calculate the frequency of the infrared
photon of wavelength 1mm.

Imm S8 mzc‘«nﬁ— ForR FHAINT
el
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() What is right ascension and declination
of the point at Vernal Equinox ? A
s 2

(d) When the time is 9h 40m 20s in Green-

wich, it is 15h 47m 32s in Guwahati.
Find longitude of Guwahati. '

afear efdepe w9 Bt 40 {NFE 20
OTFT, SAOR T 15 B 47 [EG
32 (D, SIROR Tk Shrea |

(e) How does pixel size affect the image
quality of an astronomical object ?

TemMeTE W AR v Piaprs
S (FACE Ao FF 2

() Find the solar constant if temperature
of the sun is 6000K.

M IR OIANR 6000K =W, G 4TI WA
%%@?m

_ (g9) ~Obtain Julian Date for 15 August,
1947.

1947 51 ISW%MW%—W.
Sall -

3 (Sem-6/CBCS) PHY RE 1/2/3/ I#5/G 34



(h) What is 21cm radlatlon and how does
it originate ? '

21 ¢z fis %ﬂ%%%ﬂﬁ%&ﬂ%m

F?

3. . Answer any four questlons from the
following : ' S5x4=20
oo Rzl BB 2T T ﬁin |
(a) Explain why life of a massive star is

shorter. '
514 S BIY S G w1

(b) Define apparent and  absolute
magnitude of a star and establish a
relationship between them.

oS GBI SIS TR S NS st il =
4% YOI MTR HFFH IR 4 |

(c) Explain trigonometric parallax meéthod
of distance measurement.

g ol SR IR ﬁcrmcﬁﬂa
(ATICTS SR OCe! T 7 |

(d) Why short waves are used for radio
transmission at far-off place ? Explain.

R {90 oo emRe 28 ool B IRRe
< W Y
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(e) The luminosity of a star of apparent

(9)

magnitude +3.00 is 100 times that of
the sun (M,=+5.00) and its proper
motion is 0".05. Find  tangential
velocity of the star. If the star’s
distance doubles in one million years.
Find the space velocity of the star.

=S A +3.0 2 A B FEAHH G
(M,=+5.00) ©tF 100 @4 @& == M
P @ 0".051 wAGE REw @l
SfEredl | Al SNGR T @3 FgS T mol
R, SIOR TR @9l Fefar w1 |

How does a supernova explosion lead
to the production of a neutron star ?

aﬁgwﬁma%wﬁ%@awa@
(FEE T 2

State advantages and disadvantages of
reflecting and refracting telescopes.
AT W 2ot il g AR
SE] R Fef |
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(h) The parallax of Proxima Centauri is
0".785. Find its distance in per sec,
light year, astronomical unit, mile and
lilometer.

ofFl (5BICRE (AEETH 0".785 | 2 1T9
A, DRI, ORI A7, 12
e e bEe dam 9|

4, Answer any four questions from the
following : . 10x4=40

ool [rral blfe) e Ted Wl |

(a) Draw a neat diagram of Hubble space
telescope and explain its working
principle.

e TR TR aft AR ba o
4l Slie TR SR D

(b) Draw I—Iertzsprung~Russel diagram
and explain classification of stars.
5+5=10
FioGrAla-FICEET Barsl g Fh IS 99§
@ erema Rac i =

(c) Write an essay on the evolution of

stars. ,
TAE GGG @O G4 T GE
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(d) Draw a schematic diagram showing
the variation of d¢nsity and
temperature in the layers of the Sun’s

- atmosphere starting from
photosphere. Describe all the layers of |
the sun in details. 6+4=10

- PR W wiRE IR TR qgwesR.
TIITRS TY W THoR R (eaiE «fp
foa e 91 | IR IR Rion sespg

o ' |

(e) Draw a celestial sphere. Explain the
terms ecliptic, North and South
Cetestial pole, horizon, Celestial
equator, the latitude, longitude,
declination, right ascension and hour

angle and show their position in the
celestial sphere.

AT afb o iz =1 | 3w 3 A9,
TR TSR o, e ac—maﬁl
=, fwore, Treifam, smmie, mfgwe, of
SR, SRATS BT W77 @eoie Fagg 7l
S FCOICNETFS FFENE B Wl 41|
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(9)

(h)

()

Describe Hubble's morphological
classification of galaxies. What are
the principal observable features that.
form the basis for this classification ?
What features distinguish the sub .
classes ? . 3+5+2=10

RN meﬁﬁmwﬁﬂm

T o @} @ RewEr @ Fman -
PR & 2 @R R ST
AT F(E ?

Obtain the fundamental equation of
cosmology based on  Newtonian

mechanics and discuss fundamental
weakness of this equation. 8+2=10

NI %f%iw 63 «513 AR T
CIRIZTR SIS <1 |

Establish the ponditions .of radiative
equilibrium of stars.

o1 R ATOR TEIR BeiFivH 3|

Derive the Virial theorem for an object
in orbit around a massive object.

Mention how this theorem plays a vital

role in the evolution of a star. )
' 6+4=10 -
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9B 91gE TR SIRSTIGE AT TS IR 4
95! BT AW TSR Tosimycst afsdt w101
TR FARIGNS €3 TR SRemie R
T@me =

() Write short notes on : (dny two)
- 5+5=10

5 COiet forar ¢
() SIMBAD

=M
(ii) Asteroid Belt

AT
(i) Big Bang thebry

NI O

(iv) Oort Clbud
TH PiTT
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OPTION-E _
( Classical Dynamics)
Paper : PHY-RE-6056

1. Give short answer to any ten the following
questions : 1x10=10

(a) An electron is subjected in a magﬁetié

(b)
()

(d)

(e)

i)
(9)

(h)

field of 1 Tesla.. F1nd its Larmor
frequency:

‘What is scleronomous constrain ?

What kind of system the principle of
virtual work deals with ?

Write the Lagrange’s equation of motion
for conservative systems.

What is canonical or-conjugate
momentum ?

Define generalized coordinates.

What do you means by dispersion:
relation ?

Draw potential energy vs displacement
curve tor stable equilibrium.
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(i) What do you mean by 1nert1al frames of
‘ reference ?

(i) Write the dimensional formula of
coefficient of viscosity for a fluid.

(k) What do you mean by proper time ?

() Whatis the angle made by the world line
of light wave with the spatial axis ?

(m) Write the Navier-Stokes equation for an
’ incompressible fluid.

) What do you mean by world point in a
Minkowski space ?

(o) Define central force.

2. Briefly answer any five of the followinvg
questions : 2x5=10

(a) Show that if the Lagrangian of g system
does not contain a coordinate a,

exphcltly the conjugate momentum is a
constant of motion.

(b) What are holonomic and non-holonomic
constraints ?

() What is Hamilton’s principle ?
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(d) What are stable and unstable
equilibrium ? ‘

(¢e) What do you understand by normal
modes of vibration ? C

(f) ~ State the postulates of special theory of
relativity.

(g)' What do you fneah by laminar and
turbulent flow of fluids ?

(h) Draw the world line of a particle with
velocity v when (i) v< ¢ and (ii) v> cin
two-dimensional space-time diagram.

3. Answer any four of the following questlons
5x4= 20

(a) What is v1rtual displacement ? State and
explain the principle of virtual work. -
1 +4=5

(b) Find the Hamiltonian and the equation |
of motion of a harmonic oscillator by
using Hamiltonian formulation.
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(¢ A charged particle is placed in a constant
uniform magnetic field. Find the
expression of the Larmor radius and
Larmor frequency. Draw and explain the -
motion of a charged particle in a cross
electric and magnetic field. A 3+2=5

~%(d) Deduce Lagrange’s equations of motion
for small oscillations of a system in the
neighbourhood of the stable equilibrium.

(¢) What is Reynold’s number” On what |
' factors does Reynold’s number depend? }
What is its dimensional formula ?

2+2+1=5

(f)  Define four-vector. Show that the scalar
product of two four-vectors is an
invariant quantity. 1+4=5

(g9 Whatdoyou mean by lehgfh contraction
in special relativity ? Discuss the concept
using space-time diagram, 1+4=5

(h) Prove that Space-time interval is

invariant under Lorentz transformation
equation.
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4. Answer any four of the following Questions :
10x4= 40

(a) Two equal masses m are connected by

springs having equal spring constant ¢

' so that the masses are free to oscillate

on a frictionless table. The ends of the

springs are attached with the fixed walls.

Find out the Lagrangian and the
equations of motion of the system. '

‘ 3+7=10

() What is Hamiltonian function ? Write the
“ physical significance of the Hamiltonian
function. Derive the Hamilton’s
equations of motion for a system of
particles. 1+2+7=10

(c) Find out.the Lagrange’s equations of

motion for the following systems :

- : 5+5=10

(i) one dimensional harmonic
oscillator

(i) a body of mass m falling freely
under gravity near the surface of

earth

(d) Derive the Lagrangé’s equation of motion
" for a conservative system. 10
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fe) Discuss the vibration of linear triatomic
- molecules and obtain eigenvectors for
different todes of vibrations.

() Obtain the general solution for the
- displacement of the n* particle in case

of transverse oscillations of n-coupled
masses.

(9) What is four-dimensional space-time ?
Using Minkowski’s Space-time diagram,
. discuss space-like, time-like and light-
like events. What is a light cone ?
2+2+2+242=10

(h) What do you mean by an ideal fluid’?
How is it different from a real fluid ?
Obtain the continuity equation for
steady one-dimensiona] flow of fluids.

2+2+6=10

(i) Obtain Lorentzvtfansformation equation. |
Show that for classica] limit when

v< < ¢, Lorentz transformation reduces
to Galilean one. 7+3=10
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() What is the difference between classical
and relativistic Doppler effect ? What do
you mean by transverse Doppler effect ?
Can it be found in classical relativity ?
Using the concept of four-vector, obtain
an expression for relativistic Doppler
effect. 2+2+1+5=10
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