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Answer the Questions from any one Option.
OPTION - A
{ Communication Electronics)
Paper  PEHY RIS G016
Fall Mark 00
Time  Thaee hours
OPTION B
( Digital Signal Processing )
Paper PHY RIEE 6026
Full Marks - 60
Tine @ Three hours
OPTION-C
{ Advanced Mathematical Physics-II}
Paper : PHY-RE-6036
Full Marks : 80
Time : Three hours
OPTION-D
( Astronomy and Astrophysics )}
Paper : PHY-RE-6046
Full Marks : 80
Time : Three hours
OPTION -E
{ Classical Dynamics)
Paper : PHY-RE-6056
Full Marks : 80
Time : Three hours
The figures in the margin indicate
full marks for the questions.
Viaeer either in English or in Assamese.
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OPTION - A
{ Communication Electronics)

Paper : PHY-RE-60106

Answer the following : (any seven}) |x7=7

SoR TEE T 4l ¢ (e Aebt)

(@)

(b)

What do you mean by
electromagnetic wave ?

fagiepadly waesl W & ¢

When amplitude modulation is said to
be 100% ?

100% R W @fom @[l g+ @[ = 2

What is demodulation ?

faoem 2ferast & ¢

Write the full form of PSK.
PSK-A 2l Hoofefre: fe2lf 2

What 15 known as the transmitter-
reccver combination in the Satellite ?

Jlav LA (S Wi AEE WIFOET &
el el w2

FSem OJCHCS|VIN RE 1/2/3/4/5/G 0 2

(9)

(h)

()

0)

Write the full form of GPS.
GPS-1 wILth! Fe=sjeftam fovat |

What changes in frequency
modulation ?

FTHE TS [ o a1 7 ¢

What do you mean by
multiplexing ?

MESeEe IFE & g e

What 15 the difference between GSM
and CDMA ?

GSM ®li% CDMA ¥ W59 IRy & ¢

What is a repeater ?
faif=iore fe =3 2

Answer any four of the following : 2x4=8

o [ BifSeIe Tes o g

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

/e o119 [ 7 T SRR TN TMY @R
&5 =) st ¢
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(b)

(c)

(g)

What do you mean by base band
signal ? Explain.

o i3 (base-band) S M & gl v
< 4 |

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

e [UGes B ¢ o Ghi I Ba
SRR

What'is channel capacity ?

(o7 dieet el 6 e

Define signal 1o noise ratio.

Tetee il (signal (o noisc) SGANSS
e fvl |

Write about the Geo-Stationary
Satellite.

v iEfer Bolam Raw |

What is modulation index of an FM
carrier having a carrier swing 100 kHz
and a modulating signal of 5 kHz ?

Fol1eE et (FM) IEF TR T I J9

f3fa a1 AT I @EW (carrier swing)
100 kHz 91 %] &9 5 kHz|
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(h) Give the idea about GSM.

GSM-3 [ srem |

Answer any three of the following :

5x3=15

ook [z fofabiq Ted o ¢

(a)

(b)

{c)

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

A R NiE & ge v fgwR sl
CistiTals AER Swiae a |

Write about the advantages and
disadvantages of amplitude
modulation.

Rwid e R o= sPikaR Raca

What is the power developed by an
amplitude modulated wave in a load of
1002 when the peak voltage of the
carrier is 100 Volts and the
modulation factor is 0.4 ?

1000 O T& Rwr FTe o 7% @i
wel [ T gfon s w9l Y [{ex
100 ©F6 =< 54 WG 0.4 9
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(d)  What do you mean by MODEKEM ? What
is 1ts function 2
WG (MODEM) feitel F1 oot v 509/
&2

(e}

(g}

(h)

Writp short note on Amplitude Shift
Keying (ASK).

aufuhTs 7 (@ (ASK) I 53 (Gl foral |

Whgt is Frequency modulation ? Find
an expression for frequency
modulation index.

FOIE T [ 2 T ol WG9 A
) Fefr w1 |

What is the basic difference between
analog communication and digital
communication ?  Mention  the
advantages of digital communication.

@ (analog) ENCANR S SIS
(digital) AT IJFR TESIfE &
Q@IE @R ARAPTeE B 9 |

Give the basic concept of mobile
communication.

ClIEe CASCRIeR FiaRe gi=e) et
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Answer any three of the following :

10x3=30

o[ Rzl folanT ves 9 ¢
(a) With the help of a block diagram of an

(b)

(©

3 Sem- 6/CBCS P RE 1/2/3/4/3/G 7

electronic  communication  system
describe the working of the main
elements. 2+8=10
7 fge w12TS ESpAE TR I <5
&1 Tetiee] (B B 30

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

Ror wowe IEm WaR ke o 9
TRl AG A ere [ T
R ST B i el 2 AT
o ¢

Define phase modulation and phase
modulation index. Find an expression

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

Wi e SR Wl P Wal pircaii il
BiBpELEE (Sinusoidal) SR TS =il
e T o9oE dow IR Bieed |
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(d) Write short notes on pulse width

modulation (PWM) and pulse position (h) Draw a block diagram of a

modulation (PPM}. 5+5=10 superheterodyne receiver ? Explain
shortly the function of each block.

ANTRY T ((PWM)) TS ™0 SIEH 3+7=10

(PPM) ¥ 5% (OR BHRCZBIETSE 4IeE T 70 g A 2 WR
S5l g9 S 50 I 4|

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

THALT SIS IR T S TR 3
| T A (uplink) o1& WF A0
(downlink) f& 2

{/ Compare the TDMA, CDMA and FDMA

technology.
TDMA, CDMA 1@ FDMA  &gf&< &l
& |

(g) What do you mean by time division
multiplexing (TDM) ? Draw the simple
block diagram of a TDM system and
explain each block. 3+7=10

Bizw [Efewm WFScasd: (TDM) i &
IS 7 (TDM) 26T GO ieFe 5 foa =i
2fe g Fefelt ot |

3 (Sem-6/CBCS) PHY RE 1/2/3/4/5/G 8
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OPTION-B
{ Digital Signal Processing )
Paper : PHY-RE-6026

1. Give short answer of the following
questions ( any seven): 1x7=7
{a) 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
is true or false.
“The frequency response of LTI system
is periodic function of with period of
2.

() The wunit impulse response is
state response.
( Fill in the blank)

3 (Sem-6/CBCS] PHY RE 1/2/3j4/5/G 10

{9)

e

Auto co-relation exhibits in which
symmetry ?

For what purpose Z-transformation can
be used ?

(i  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=18

fa} Define even signal with an example.

(b} What is convolution sum ?

(c/ What do you mean by LTI system ?

(d) Discuss about the linearity of discrete
time Fourier transformation.

(e} How does circular convolution is
different from linear convolution ?

{f) Mention fwo commonly used
Z-transformation pair.

{g) Define linear phase filter.

} (Sem - 6/CBCS) PRY RE 1/2/3/45/G 11 Contd.




(h) What is IR digital filter, describe with
block diagram ?

Answer any three of the following questions :

5x3=15

{a} Discuss about commutative property
and distributive property of linear tume
invariant system.

(b} Discuss the basic operations of input
sequence with schematic diagraml.

(c) Show that the DTFTof x=1,-a<n<x
is given by xle™)=> . 215 (w+2 k).

(d) LetX (efw) denote the DTFT of a comnplex
sequence x{nl. Express the DTET of

Re{x[n]}in terms of X(eﬂ”).

(e} For the sequence x[n]=(-06 )"« ]
determine ROC of the z-transformation.

() Establish the relationship between DFT
and Fourier series.

(g) Mention the use of Twiddle factor.

Describe ‘the cyclic property of Twiddle
factor for an 8-point DFT and draw the

diagram.

3 (Sem-6/CBOSI Y RE 1/2j314/35/G 12

(h) Differentiate FIR and IIR filters. Which
one is better for discrete time signal and
why ?

Answer the following questions {any three):
10x3=30
(i}  Define energy and power signals. Find

out whether the following signals are
energy signals or power signals.

n 4+3+3
1
— | u\n

@ (3] ut)

(b) @illzishn-(zi2)]

i) The impulse response of two LTI systems
are h,(n) and h,(n). Find out their
resultant impulse response if the two
systems are connected in 5+5

{a) Parallel connection

(b} Cascade connection.

(1) Establish the relationship between the
Discrete Time Fourier Transform (DTFT)
and Z-transform. Find out the DTFT of
the following sequences. 5+5

—_ anu(_n_l)

fiv] Write short notes on the following systems .
fa) Zero Phase Filter

D OCCBOSH P RE 1/2/3/45/G 13 Contd.
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(v)

(vi)

(vii)

(viii)

(b) Simple FIR Digital Filter 5+5

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

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

Write fwo advantages and disadvantages
of digital filter over analog filter. Explain
the design of IR filter using
approximation of derivatives. 4+6

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

3 Sem-6/CBCS| PHY RE 1/2/3/4/5/G 14

OPTION-C

(Advanced Mathematical Physics—II}

Paper : PHY-RE-6036

Answer the following questions/choose the

correct answer from the given options :

{any ten)

1x10=10

woTe frml et Tea fam/ eve R
Mos Tex ffa <=1 ¢ (R w2hl) "

() For a particle moving on a sphere, the

(b)

Pem 6fCRCS) P RE 1/ 2344/5/G 15

number of degrees of freedom is

CIFRT goite IR R sl Qi
IO’ W 77

i 3
i) 6
(i) 2
fivl 1

er.nch of the following relation for
Poisson’s brackets is correct ?

S /N AR WEERS ! s St o

) [a+y, Bl=[a p+y]
() [a,pr]=arp]

(fontd.




(c}

(d)

i) ot q,]=g§

1

(iv) [a,ﬂ+7]=[a,ﬁ]+[a,7]

Lagrange bracket for {qh p, }q, p for

i=j is

e <5 g, p, @ p (¥ =) 1
PG

i 2

i) ©O

fii) -1

fiv) 1

Wwnte True or False
ey 91 Swvey o ¢

For Poisson distribution,
mean = standard deviation

%QWWW=WW
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(e)

(g)

()

Fill in the blank :
AT S8 S = ¢

When p=q, binomial distribution will
be .

What is the order of the identity
element of a group ?

Bl W e GREER CTERS e 2

The order of w in the multiplicative
group G:{l,w,wz} , where w is the
cube root of unity, is

aql@e T G={l,w,w?} © w-I GTEARS
(AT wTA T GFF & ) 29

©H 1

(i) -3

(uij) 3

fiv) -1

Which of the following relations is not
an equivalent relation on set 2 ?

weTe WE (FEE TEE AR® z 4 89F9
TTee HATE TR 2
(i) xRy < x=Y

Ve it BOSEPIR RE I,’Q,‘SM{E)/G 17 Contd.




() I Ais a certain event, then P(A) = ?

i) xRy o x<y T A @5t [i*ee oAt 2, (S0% P(A) = ?
(i) xRy < (x+y) is an even integer (k) If A and B are mutually exclusive
(x+y) <5 I GG A events then P (AN B)= ?

A A GF B Vo ARG 9OA T (98 P

(iv] xRy <« (x-y) is an even integer. _ 5
(x—y) <5 TN S A ANB)=:

() For f:B-A to be a mapping, f (1) Define independent event.

must be Fog WoAIT e T

What are generalized co-ordinates ?

£ B A W NN 20, T £ m)
i TS BEER & 2

() one-on to (n) Define Center of a group.
—one on

Hq GBI (FWI FeE iRl
(iiy many-one into

{o) Hamilton’s equations are —-
@GR AAFRAER T —

() q,=06H/dp, p, =0H/[dq,

(iii) one-one into

fiv) one-many onto

() TS (i) q =-0H[dp, p =0H]daq,
i) Sl SR
(ii) (i) g, =08H/op,, p,=-06H]éq,
(i) AT GE

(w) q, =¢6H/dq,, p, =-0H [ dp,
fv) GFES TORWE
e RSN RE 12345/G 19 Contd.
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2. Answer any five of the following gquestions :
2x5=10

oo eRERE e Hehia Tl fra ¢

{a) Define a group. When a group is said
to be Abelian ?

e e Frdl | RY <o (SR IR
R =E 2

(b) Define a  homomorphism and
isomorphism from a group to another
group.
a5 Y o S BT IR TS SR
el TIees el

(c) Whatisa bionomial distribution ? Give
an example.

Tyor 2550 5 2 BT Turzsd frald

(d) Explain in brief variational principle in
Calculus.

7o sifdes sRaSTTE Tt Bt #41|

fe) Mention the use of Legendre
transformation equation for a function
of two variables with example.

FoIEE ATTEE AT THIRR BTSSR
2 |

3 [Sem- 6/CBCS| PHY RE 12/3(4/5/G 20

(g)

(h)

If Gis a group, then prove that
G 5t 7RY LA, 49 T

(@b)* =b'a' Va,b,eG

Explain in brief what do you mean by

geodesic on sphere.

iR eviee gRgen o Iewa [ IEE
Fraeia T T

What do you mean by continuous and

discrete random variable ?

wfifen i R Ao oo T & o 2

Answer any four of the following

guestions : 5x4=20

5o SR el BIfaE el

" {a)

State and prove Baye’s theorem of
probability.

AEfEoR (430d T T R e U

D GO PHY RE12315/G 0 21 Contd.




(b)

()

Show that if fis a function of y' alone,

2

then the extremals of _[f (x.y,y’)dx

X1

are straight lines.

TR £ (TG y ' T T W, (0% HA 9

x2

[£(ey,y) dx SoTAR RN O |

X1 .

The Lagrangian of a particle of mass m

moving in a plane is given by

L =%m (%2 +32)+ a(xy+yx)

Find out canonical momenta and the

Hamiltonian. 3+2=5

SrETE G2 m S99 T GBIF T AT
EG)
1 2 -2
L:—é—m(x +y2)+ a(xy+yx)
izl
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(d)

(e)

If a random variable X has a Poisson
distribution such that
P(X=2)=P(X=3), find P(X=4).

[ Given e>=0.0498]

T 56 X q A@ M@ SR6 ITHS
P(X =2)=P(X =3), (T3 P(X =4) I3
e |

[l =it e2 =0.0498]

Define binary operation on a set. When
a binary operation is said to be
commutative ? Let * be a Dbinary
operation on N defined by a* b = ab+be,
find 4*3 and 3% 4. 2+1+1+1=5

e wfEFae e B | B tre el ol
FaREEE 297 N AR AT * 6] (59
sfeFg w® FeE TE ax b = ab+bt (ST
q%3 W@ 3% 4 T W A F1

Coen BTN WOTRBNIG 23 Contd.



m.

(g)

(h)

3 [Sem-6/CBCS| P RE 1/2/3/4/3/G 24

Define a cyclic group. Prove that every
cyclic group is Abelian. Show that the
multiplicative group {1,-1, i—i} is
cyclic, write the generators of this group.

) 1+2+1+1=5

STy eed e B | e 3l (@ AU
sfern wew wrEfeTEE | e B9 (3
{1,-1,1,~i} SIS 3¢T0H! biea | €% T
(G i

Define Bernoulli trials. For a
binomial distribution (X) given that
mean = 8, variance = 4, find

pr(0<x<1), Pr{X=2).

qiefer wfeeramR e B | f@e 35
(X) ¥ (wa, (@ R AT = 8 %

Ry = 4, (90 Pr(0<X <1) 9%
Pr( X >2) I Sl

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
ol T (3 G TS W0l TATIT (T (X
SO @Bl TeRA | Ol TR A
(redl (@ 75! Boikee fEw o1 T
23 |

1+2+2=5

Contd.

Answer any four of the following

(questions :

10x4=40

oe(d HEERE R bifesie e e e

()

(h)

(1

()

(it)
(iii)

(iv)

(1)
(1)

ey FR RL 23] G 25

Derive Euler-Lagrange’s equation
of motion. 6

SEEE-ETIAE oifeq I eae Bleredl |

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

A F4 |

Explain Hamilton’s principle.

Define Canonical pair of variables.

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

Determine the Hamultonian of a
free particle in spherical co-

ordinate system. 3+2+2+3=10
@5 e IR F4 |
Afew o seIE e ol

Contd.



(c)

(@)

(iii) S 4 Pl qEEE F19Te I m BN
crgs AR TeE AR ol

(iv) CAFTRE FARTS T& siief O GO
i e Rwie $0 1

Define equivalent relation. Give an
example. Show that the relation

R={(a,b Jla,beA, a- b= positive even
integer } where
A= {x|x is odd positive integer } is not

an equivalent relation. 1+1+8=10

WWﬂi@%ﬂil&ﬁiWﬁﬁma
(rqedl (3 R={(a,b)[a,beA,a—b:
oS o Tde TR } ATHOL TS

A = {x|x B TP AT LS R L
Frgely w9l |

Define Gaussian distribution.

If X follows Gaussian distribution with
mean = u and s.d. =g, then find the
median and mode of Gaussian
distribution. 24+8=10
ST 2R el @) A e v X
@ oS R 35 <ol W 57 A AY = S
S FREEH = o (S0 IBACBR NL S% TLTP

Sifas =i |
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(¢} (i) Prove that E(X2)2 {E(X)} where
X is a random variable. 3

TG Tore X4 AW 2 T @
E(x*)z {EX)Y

(i) The distribution of a random
variable X is given by

Qo e X F IBAH] 0TS TrEd
LG

X . -3 -2 -1 0 1 2 3
PX=2) + % ¥ € 0 2C 2C K

Find (Tfeed)
faj C
(b) E(X)

c) P(X=<-2)

(d) P(X=22) 1+2+2+2=7

(/) Define permutation in group theory.
I'ind out the product of permutations
piven below @

Lo e npsIG 27 Contd.



{9)

1 2 3 a ¢ b w
= q =
P a b c)’ kI m)
Write the identity permutation for p.

Prove that product of two
permutations is not commutative.

1+2+2+5=10
saifes ReeR e i were

RprmBE s SRed

1 2 3 a ¢ b
p:(a b c) Tk I om

p B Raesrs Reppid! o) & 21 @
w5l R #@ees] R w2 |

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 using X as
independent variable. 1+1+8=10

agron 3ol eifod R e S BrE |
woTe e O AT IR Peen ofifd e
R Ul FRENEA TPigE I, 2GS X ¢
wo |

x|a|s(6|8|9]|11
vl2{3|4al6|5}8
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() Define

Poisson bracket of two
variables. Show that Poisson brackets
are anti-symmetric.

Prove that if o, B are two constants of

motion, their Poisson bracket is

likewise an integral of motion.
2+2+6=10

B! HEIRIRE 15 qEm ke 1 ryedl ¢
25 TN S |

=N 11 (T W o, B IR i &1 =, (5%
former s qFIe ST 4] |

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

& o6 AeTE fBsiw 3%, “I IBR FE
bieel ¢ oRie IR STeikel T WS JREN
OrEd TN 9 WS q@ 2 I[ 5r R
NfaTRere 11 (i) G99 (i) 7RIT “NK0e ANEE
Hyifae! Tleres |

oo el T RE 1/2/34/5/G 29 Contd.



g) (i} “Do the integers with respect to
multiplicative binary operation OPTION -D
form a group ?
{ Astronomy and Astrophysics)

i) Under what conditions binormial
Paper : PHY-RE-6046

distribution tends to normal

P,
distribution Answer any ten questions from the

(iii) Show that H is a constant of lollowing : 1x10=10
motion if Lagrangian L is not an R .
explicit function of time. e BT e T e
5+2+3=10 (1) Define one light year
() TG WAREAT @i (7o aAfem AT SCEARRET Aest |
FAATE TR 910 FE @S 2 IfF . : :
- (b) Write the relation between radiant
(g flux and luminosity.
(i) & 5 RATE G-=m 357 A 3% ‘@GS TR Wi GRABT TeE TeeE!
JIT BICA 2 et |
(iii)  (FYST (T I TG L FTTR 78 o () What is quasar ?

a2 (o3 H fes 435 73|
‘e oo

{{} Where does the star formation take
place in our galaxy ?

R SRFETTS 999 A 6 W 2

{r]  Mcntion one example of Nebulae.

e gFNT @by Twmeel T |
3 Sem-6/CBCS) PHY RE 1/2/3/4/5/G 30
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{9)

(h)

)

0

(k)

()

What is ‘Chandrashekhar Limit’ ?
S AN o2

What is the shape of Kuiper beit ?
PEAR (TTF AFO (FEFA 7

Name the dark central region of

a developed sunspot.

CTIRTaTSE New o qg A ol

Ih which part of the spectrum, the limb
darkening effect of photosphere is more
prominent ?

FER (0 SRS T TEEee &Y Tdiae
ARG @R "8 2

Write the basic difference between
asteroid and meteoroids.

s/l S THIfFte WIeE S Sl B

What does “f/number” represent in a
telescope ?

wSArT TS /R @ 5 @ 2

What 1s Zenith point ?
‘i T B e
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(n) How many constellations are there in
the celestial sphere ?

R G R I DA S R QIR (o3

() On what date does summer soltice
starts ?

5 Wil (el e WINE =W ¢

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

uNE FeETmeT TREIeE @RS S
Glier GRD 2

v Answer any five questions [rom the

following : 2x5=10
woid iz sishy e Tes i ¢

(@) The apparent magnitude of full moon
is —=12.5 and that of Venus is —4.00.
Which one is brigter and how much ?
oo i WTAT AT T ~12.5 i
_4.00 @G &R TgEl o e Ty 2

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

1mm ©3% 704 SREES Toad TR
Tleredt |
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(c)

(d)

(q)

What is right ascension and declination
of the point at Vernal Equinox ?

&= ¢
When the time is 9h 40m 20s in Green-

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

afoa fTsre Wy 9 T 40 G 20
oS, «AqEeE AR 15 ¥% 47 [HG
32 (ES, SAEtE wfkwied Biered |

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

Temeny aws dfeldT edwms MHirme
AR (FEE OIS T 2

Find the solar constant if temperature
of the sun is 60C0K.

T T SN 6000K T, GTR &< S
iereq |

Obtain Julian Date for 15 August,

1947,
1047 58 15 9% ot glermie e i

et |
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() What is 21cm radiation and how does
it originate ?

21 (z Ty Rfewel & oie: 2R Tesife (FmeT

zx?
Answer any four questions from the
following : 5x4=20
werq [ Sifsr eie ek T ¢
() Explain why life of a massive star is
shorter.
sigq el GBIR SHEIReE §ib [ R #41

{h) Define apparent  and absolute
magnitude of a star and establish a
rclationship between them.
wal B SPNS TR S W e T =S
4% WHIY WS HIHIE T |

(¢) Explain trigonometric parallax method
of distance measurement.

Gy FEed SRR 99 IIGARIDIGIEY
CATAETS AGToCs! IR T4 |

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

Iz EES (e AAES ¥ ORI [SRESERE
44 28 7 i 9
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(e} The luminosity of a star of apparent

(g)

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.

wI#iS A9 +3.0 2 A <O qREBH 7
(M,=+5.00) S 100 @d @ =% T-
i @ 0".051 ORI ToRFE @9
Tfeveat | 7 SR =Y 9T FFT IS o
T, SR TR @9l [ w4 |

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

Gl peifeTel R o9 Weg weR iR
AT 2 7

State advantages and disadvantages of
reflecting and refracting telescopes.

Ao W= afevmm qadred T2q AE =k
TRy AYE I 40|
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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
kilometer.

S (5BICRR (ATEER 0".785 1 TR Y
A5, SRR, "remes s, e
iz T hivRe o T4 |

Answer any four questions from the

lollowing -

10x4=40

il Figaiz BifaeT oa Ted faat )

(«4)

(h)

{t}

oIl R L35G 3T

Draw a neat diagram of Hubble space
tclescope and explain its working
principle.

gg s R off ofteR oa o
] % TR PGS G

Draw Hertzsprung-Russel diagram

and explain classification of stars.
5+5=10

sielios|-AEE Hael S T SR TN
= e REey [ 41

Write an essay on the evolution of
stars.

i TG €vTe @dn I
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{d) Draw a schematic diagram showing

(e)

the variation of density 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

THFrERT o[ SEE IR R IRNesH

| SRS T S TSR AR (reaig afb

g o 4t | R AmeER R saepTR
7efet <1 |

Draw a celestial sphere. Explain the
terms echptic, North and South

horizon, Celestial
latitude, longitude,
declination, right ascension and hour
angle and show their position in the

Cetestial  pole,
equator, the

celestial sphere.

e «ft B s 31 | 7= 2 7,
Tt AOEERl (W, WY Areieiee
o, g, wrerige, s, @ifnes), i
GIEA, SR S W[99 K
Y AT FHEIE F Wy 11|
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()

()

()

(1)

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

FaeE ol TP ) Relemd [
afql a1 @@ (af Reomwms @
aREEEE B ¢ GFEIR @RBE ST
AAF FE ¢

Obtain the fundamental equation of
cosmology based on Newtonian

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

fEsm s fefes saradin (e
HNTEH Tlerea Wik ¥ W @

I RIDTE ST 4 |

Establish the conditions of radiative
equilibrium of stars.

w31 R TSR TR Begle %1 |

Derive the Virial theorem for an object
m 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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0)

31 4 9T9 SIRCTITE 4 FHALS R 4
&5 Tt @ TSREE TaAAme! afot #
AR FEEEETS G TR SRR Rac
T 4

Write short notes on : {any two)

5+5=10
5T (B frai
i) SIMBAD
fosam

(i) Asteroid Belt
DRPGR

(iii) Big Bang theory
RECIEASE]

(iv) Oort Cloud
T FIvT
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OPTION-E
{ Classical Dynamics)

Paper : PHY-RE-6056

(uive short answer to any ten the {ollowing

questions -

(i)

h
(e}

{f)
{})

()
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1x10=10

An clectron is subjected in a magnetic
ficld of 1 Tesla. Find its Larmor
hequencey.

What is scleronomous constrain ?
What kind of system the principle of
virtual work deals with ?

Wiite the Lagrange’s equation of motion
for conscrvative systems.

What is canonical or conjugate
momentium ?

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 inertial frames of
reference ?

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

(k) What do you mean by proper time ?

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

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

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

(o) Define central force.

Briefly answer any five of the following

guestions : 2x5=10

{a) Show that if the Lagrangian of a system
does not contain a coordinate g,
explicitly the conjugate momentum isa
constant of motion.

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

{¢) What is Hamilton’s principle ?
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(] What are stable and unstable
cquilibrium ?

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

(/) State the postulates of special theory of
relativity.

(4} What do you mean by laminar and
turbulent flow of fluids ?

() Draw the world line of a particle with
velocity vwhen (i) v < ¢ and (i) v > cin
two dinensional space-time diagram

Answer any four ol the following questions :
S5x4= 20

{1} Whatis virtual displacement ? State and
explain the principle of virtual work,

1 +4=5

(b} i'md the Hamiltonian and the equation

of motion of a harmonic oscillator by
tsing Hamiltonian formulation.
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(d)

{e)

{g)

()

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. 3+2=5

Deduce Lagrange’s equations of motion
for small oscillations of a system in the
neighbourhood of the stable equulibrium.

'What is Reynold’s number” On what

factors does Reynold’s number depend ?
What is its dimensional formula ?
2+2+1=5

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

What do you mean by length contraction
in special relativity ? Discuss the concept
using space-time diagram. 1+4=5

Prove that space-time interval is
invariant under Lorentz transformation
equation.

3 (Sem-6/CBCS) PHY RE 1/2j3/4/5/G 44

| Answer any four of the following questions :

(c1)

(h)

ay

oo RS N RE 1/2/345/G 45

10x4= 40

Two cqual 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 arc attached with the fixed walls.
I'ind oul the Lagrangian and the

cquations of motion of the system.
3+7=10

what 1s Hamiltonian function ? Write the
phyvsical significance of the Hamiltonian
function. Derive the Hamilton’s
cauations of motion for a system of

pothicles 1+2+7=10
Fined out the Laprange’s equations of
mobion o the lollowing systems ¢
5+5=10
() one dunensional harmonic
oscillator

(i}« body of mass m falling frecly
under gravity near the surface of
earth

Derive the Lagrange’s-equation of motion
for a conservative system. 10
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(e)

(g}

(h)

()

Discuss the vibration of linear triatomic
molecules and obtain eigenvectors for
different modes of vibrations.

Obtain the general solution for the
displacement of the n™ particle in case
of transverse oscillations of n-coupled
masses.

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+2+2=10

What do you mean by an ideal fluid’?
How is it different from a real fluid ?
Obtain the continuity equation for
steady one-dimensional flow of fluids.
2+2+6=10

Obtain Lorentz transformation equation.
Show that for classical 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 1t be found in classical relativity ?
Using the concept of four-vector, obtain
an expression for relativistic Doppler
clfect. 2+2+1+5=10
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