548/Phs SKBU/UG/5th Sem/Phs/RT1&2/20

U.G. 5th Semester Examination - 2020

PHYSICS
Course Code : BPHSDSRT1 & 2 (DSE 1 & 2)

Full Marks : 40

The figures in the right-hand margin indicate marks.

Time : 2 Hours

Candidates are required to give their answers in their
own words as far as practicable.

This question papers contains both DSE 1 & 2.
Students are thereby instructed to answer DSE paper
out of these two (DSE 1 & DSE 2) as he/she opted for.

g3 eisigioee &t (DSE) e4isig itz (DSE 1 @3k DSE 2) |
2Ia /AR N (e 2o OlAl (@ G2 763 N O
i emislaitoa Tea T |

Course Title : Classical Dynamics
Course Code : BPHSDSRT 1 (DSE 1)
1. Answer any ten questions: 1x10=10
fAsfeiee @ wift doae Ted mie ¢

a)  State the principle of conservation of linear

momentum.
AR SRR AT oo @1 |

b)  Which force is used to accelerate a charged

particle?

TifEe TN GRS Face F 961 d@e T 2

[Turn Over]

d)

g)

h)

548/Phs.

Write down the total force on a moving
charged particle under both electric and

magnetic field.

©fe 8 G159 sifoRe] b Sifee T Tofg
@ I FG F@ O AR @72 |

What is a non-holonomic constraint?
T2 AR 2

What do you mean by Lagrangian of a system?
(I - sifeR wiee [ @i
What do you mean by cyclic coordinate?
3fe == (cyclic coordinate) S & (IR 2
Write down Hamilton's equation of motion.

B o AN @2 |

Under which condition Hamiltonian becomes

the total energy of the system?

“f&q A = 2

When a space-time interval is called time-
like?

e G BI-IeT (space-time) SRF (interval)
-(F AM-AY (time-like) &1 72
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i)

k)

)

548/Phs.

What is stream-lined motion of a fluid?
@ 2T GAEe §ife w@ce [ @Rie

Write down the expression of total energy of

a relativistic particle.
(I T-oifos i il (i *ifea AR (=12 |

Write down the Lorentz transformation

formula of a 4-vector.

4-CSFAT HAAG-MATT
transformation) J@ufel (¢ |

(Lorentz

What is the relation between equilibrium and

potential energy of an object?

&W Iwa fieq #ife at Rfoxfe-3 Aty ok
-7 (equilibrium) & o 2

What is the maximum limiting velocity of a

relativistic particle or wave?

(I SIRSRNET ol A SACHA (@O A& AWZ T
FO?
What is represented by a point in a Minkowski

space?

Reei% @b @i [y & o s
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2. Answer any five questions: 2x5=10

fasfafie @@ v amiw T wie ¢

a)

b)

d)

548/Phs.

Calculate the approximate reduced mass of

electron (m ) in Hydrogen atom. Take mass

of proton as m, =2000m, .

BIGICE 2Re SERGA-AF Z-9F (reduced
mass) (39 I9| 403 I8 (T, (A6 ©F

m, =2000m, |
Show that space-time interval is Lorentz
invariant.

@8 @ BF-Jle1 SqH* (space-time interval)
GF0 FEG FF |

What is the significance of Reynold's number
of a fluid?

@IEEE AT Wl {2

State the equation of continuity of an ideal
fluid.

e QiR wIfkfemeld (continuity) Al
14 |

Show that angular momentum of a particle

under central force is conserved.

@MAS @ (R IECHE (Pl TG (10 SA@EE
T &5 A |
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g)

h)

State mathematically Navier-Stokes equation

explaining the terms.
@RRE-EEI e aifdfes @b @2 |

What do you mean by normal frequency of

vibration of a coupled system?

G35 Ye F¥ae EE (coupled system)
e F=211F (normal frequency) I&TCe [ (@RI 2
Draw a space-time diagram of the motion of
a particle, whose velocity v < ¢, in Minkowski

space using lightcone.

ETF*F (lightcone) IR IF(H G0 I,
A @9 v<c, siforid B B0a (space-time
diagram) (w418 |

3. Answer any two questions: 5x2=10

fasfeiie @I 7fo evas Teq vie ¢

a)

548/Phs.

Write down the Lagrangian of a particle under
central force field. Derive the expression of
total energy of a particle under central force.
Hence, show that part which represents
effective potential. 1+3+1

@R IACH SN i I8 sialife-H @12 |
€3 A (I *fea AR @@ F91 92 AifEsE-
(© 47 Feq #f&- (effective potential) Bfe
9|
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b)

548/Phs.

Write down the Lorentz transformation
formula of relativistic proper velocity 4-
vector. Hence, obtain the expressions of
momentum 4-vector. Show that the temporal
component of 4-momentum is related to the
total energy of the particle. 1+2+2

a$© (proper) (9 4-(SF(AT IHAG-MATES
(Lorentz transformation) J@wfel @141 el
AR ©A19 4-(SFAefe @@ 9| W I[@|T
AR 4-(SFT-9F AN TARPE A OF *feq
5 >iF 2

In the Poiseuille experiment the following
observations were made. Volume of water
collected in 5 minutes=40 c.c.; Head of
water=0.4 m; length of capillary
tube=0.602m; Radius of capillary
tube=0.52x10" m. Calculate the coefficient

of viscosity of water. 5

o

(AE e (Poiseuille) #IF#ia fawfafys
FfEFIelE (AF e AWl edF (@9 F9
5 fifet-q M9E® GER BTeI=40 c.c.; @R
THel=0.4 m; FHF T MH=0.602 m; FHF
TEE GPUNE=0.52x10 m|
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4.  Answer any one question:

10x1=10

fasfafie @@ e @ ar Ted nie ¢

a)

b)

548/Phs.

i)

iii)

Show that a charged particle moves in a

straight line in a constant electric field.

WMANe @ ©fbe CFq sifeRlie] (@ oNifze i
ifooIe AT |

Show that the motion of a charged
particle in constant magnetic field is

spiral.

@mAe @ GIFF CFea SAfeAle @ Sifee
R aifesie ofBitTl (spiral) |

Derive the expression of cyclotron

frequency. 3+5+2
ARG FIED AR @ 4

Show that, for small oscillations, any
potential function V(r) around an
equilibrium position r, can be
approximated as a harmonic oscillator.
Hint: Taylor expand the potential around

I"O.

(AS @ FH FAEE G, A [ A
ACATF @ &N @A Bioxife V(r)-&
AT (M RRewife sl v a1l TR |
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548/Phs.

NG & V(r)-(F 1,49 AMCACE Taylor
TP P |

What do you mean by conservative force

field? Show that if a particle moves in a

force field F=f(r)#, then it is a

conservative force field. 5+(2+3)

TF WCHG 0O [ @R @Ae @
F=f(r)F «afb ska® woioee |

Derive the Hamilton's equations of

motion of a particle in a potential
1 .
V(x) :Ekxz. Show that the motion is

simple harmonic.

o 1
SACESICEINEIC V(x):Ekxz RGECIES

FIGER Som AN @@ 591 (e
@ «fo e @iesife |

A 1 m long rod is moving along its length
with a velocity 0.6c. Calculate its length
as it appears to an observer moving with
the rod itself.

G 1 m W9 7@ 0.6¢ (@0l sifeRieT | €3
wed A ANEcs! sifedie @ ifea i
@3 N(ST (M) 9 (A2
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548/Phs.

iii) In the laboratory, the life-time of a
particle moving with speed 2x10% m/s
is found to be 2x107 s. Calculate the
proper life-time of the particle.

(3+2)+2+3

SN 2x10° m/s (el ofedle (i
AR O 2x107 s 20T €T AP© AR}
(proper life-time) ¥© 2(J°?
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Course Title : Astronomy & Astrophysics
Course Code : BPHSDSRT 2 (DSE 2)

1. Answer any ten questions: I1x10=10

@I i A Ted 7l ¢

a)

b)

g)

548/Phs.

Name some of the ancient Greek

astronomers.
IEIC 2B e @pifelioma T @2

What are the units used for measuring

distances in astronomy?

erifeielE Jame w@red el & e

Why reflecting telescopes are better than

refracting telescopes?
e ozreTss oIl el FHRICTR BIRCS I (el 2

What is the average mass of the sun?

Sun-43 ¢ ©g 9! ?

What is a nebula?

Nebula &2

What are two types of planets in solar system?
CTIREAICe Y-4=EE 9% & 2

What are solar flares?

o e e
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h)

i)

k)

D

548/Phs.

What is Inter Stellar Medium?
sEElafes g e

What is H-R diagrams?

H-R diagram ¢

What is blue shift of spectral lines?
adfife] i et el e

What are the modes of energy transport?
*fe ZHeEa ™ & &2

Which is the nearest galaxy beyond Milky
Way?

S ot oo AR @D
What is fusion reaction?

Fes R[ie fee

What are supergiant stars?

o7 g 52

How average binding energy per nucleon varies

with mass number?

TR AR T IFIfE afe Feigm el
L IERISSIERE
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2. Answer any five questions: 2x5=10

- oo ared Tek 1ie ¢

a)

b)

g)

h)

548/Phs.

What is latitude and longitude?
S g i 52

Why equatorial system is better than horizon

system?

Horizon system 9o equatorial system SIsTl
(e ?

What is black body approximation?

Black body approximation &2

Write down Lane-Emden equation.
Lane-Emden FF2efs (=14 |

What is Chandrasekhar limit?

PRIGRERZININE

What are population I and population II stars?
Population 1 @3 population II %q &2

Why are three o -particles needed to initiate

helium reactions?

et fRfea we wsace foxfD Siere e ares
(e ?

What is stellar nucleosynthesis?

Stellar nucleosynthesis 52
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3. Answer any two questions:

5x2=10

@I go Ao Teg mis ¢

a)

b)

548/Phs.

What is Bolometric correction related with
H-R diagram? Discuss about equatorial
system. 2+3=5

H-R diagram X@® Bolometric = 52
equatorial system G NG 34 |

What happens after all the nuclear reactions
have stopped and the stellar core consists of
iron only? Discuss briefly about supernova.
Write down mass continuity equation.
2+2+1=5

TR e efay Rign o 2@ oIt @3k vy
@RS “AfFere g [F e 2 Supernovaﬁ'@ TR
SEAG F9| Mass continuity AN &2 |

Discuss briefly about the basic structure of
Milky Way. What are dark matter and dark
energy? 3+2=5

SR o 10w AL S 4| Dark
matter 938 dark energy ¢
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4.  Answer any one question:

10x1=10

-G @B Arad Ted wie ¢

a)

548/Phs.

i)

iii)

Why do the spectra of different elements
have different sets of lines? What do
you understand by a continuous
spectrum? Under what condition do we

observe it?

fafer @i aefieics fAfer < @2t A
@ 2 Tz 3@ Te1ce & @Rie & =108
«ft “Afsefre 30

The absolute visual magnitude of a star
is 8.7 and for its temperature, the
bolometric correction is —0.5. Calculate
the absolute bolometric magnitude and

the luminosity of the star.

O3 CRE 5I BT W 8.7 @R «F
SIPIGE Gy (QICESIGE A —0.5 27 |
THER AT @EITGT Tal @R Tegerel
SJefell |

What is principle of hydrostatic
equilibrium in stellar structure?
(2+2+1)+3+2=10

T 5190 BRGPHITE ORAIGTd Aife &2
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b)

548/Phs.

What is interstellar dust? Discuss
shortly about Jeans creation? What are

Hayashi Lines?

OGO B 52 o™ tofs w skre
A F9 1| T @2 /e

Assume that the sun consists of
hydrogen and oxygen and the proportion
of these elements is such that the entire
solar material could be burned and
transformed to water vapour. Show that
the total energy available from this
process would last only for ~ 10* years
given that 10 eV is liberated in the
formation of each water molecule.
(2+2+2)+4=10

R S @ 7 QRGIE =R Sf¥ee W
0 g @ TAMLRTT SRS @S @
el TR oA 2ffSR Teii Aol Feirefe
20O A | RIS @ 98 AfGT (AF S
@16 #fe wyg ~ 10* 203 &0 25 2@
T4 10 3 s e T Je F4t 2 |

How many times would the sun have
revolved aroung the center of the galaxy

if it is rotating with a velocity of
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548/Phs.

250 km/s at a distance of 8.5 kpc from
the galactic center? Assume the age of
the sun to be 4.6x10° years. This age is
different from the age of the galaxy,

since the sun is relatively younger.

I SO BRI (e WO ZS, Al
Gt BRI (" (AP 8.5 RETARER va0g
250 ReETfEoE/ @1 (sl wIRfee 22 4@
qe AT WA 4.6x10° IZI| 93 WA
TR (T AT, @R T SATFFS
TN |

The estimated lifetime of the sun on the
main sequence is ~ 10'° years. Calculate
the main sequence lifetime of a star of
mass (1) 10M, and (i1) 0.5M,.
(3+3)+(2+2)=10

6T S A ST B ~ 1010 72 |
OB O 2w T G ol F9 T2 G
wq (i) 10M, 9 (i) 0.5M, |
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