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WEST BENGAL STATE UNIVERSITY
B.Sc. General Part-I Examination, 2020

PHYSICS
PAPER-PHSG-I
Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks. aNfes FF T0E TN Q"Y/VW fac e
Candidates should answer in their own words AT [NCST ©IRNF TR T AT AT M
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

Question No. 1 is compulsory. Answer any two other questions from the rest.
SR &t ITOITES | O e S (AF @-FI 76 &tiF Ted Fac0 [

1. Answer any ten questions from the following: 3x10 =130

=i @-Pie 75 etea Ted wis:

(3) Show that the vector field F = 2xyi + (x> +2yz) ]+ (0 + 1)13 is conservative.
@A @, F =2xpi + (x> +2yz) ) + (> + 1)k (53 cFald WFH|

(b) Find the angle between the vectors A=3i +2j—6k and B=4i —3j+3k.
A=3i+2]—6k € B=4i —3]+3k (o33 46 WS (el fefar T

(c) State the principle of equipartition of energy.

e Ifeie |ifel [igo FeE

(d) State perpendicular axis theorem in relation with moment of inertia of a rigid
body.

@I SO GICAINT IR T SEpmed i fs i e

(e) What is a geostationary satellite? What is its utility?
G-I Toialg F 9 @ SISl i ¢

(f) What do you mean by the terminal velocity of a falling object? Write Stokes’ law.
AoHle TG 2SS (@51 00 F @I 9 CHIFH-9F 3@ =TeLh|

(g) For a uniform electric field E= (3f +5} +21€) N/C, calculate the electric flux
through a surface area of 10 m” lying in the x-y plane.

a6 AN SfTHT E = (31 +5 + 2k ) N/C-a3 & x-y O 10 m’ o craweew
fooq e ofbeg ey s

(h) Define surface tension. What is its dimension?

[PBICR TG WIS | @7 Tl I 9
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(i) Show that the angular momentum of a particle is conserved in motion under a
central force.

@S @, (F@a! IR SR 9 oRe FAR (FIloF SAcT9! 7T A |

(j) Draw the temperature-entropy (T-S) diagram for a Carnot cycle. What is S.I. unit
of entropy?

I 5ea TReel-@=E ™ (T-S) 1T St @HEH-3 @oeNE @ i 9

(k) Mention the principal difference between thermal conductivity and thermal
diffusivity.
il #ifRIfZeE @ Wivt AviToR N 27 AL o

() State Stefan’s law of black body radiation. Define all the symbols that you use.
What is the dimension of the Stefan’s constant?

FqEd [ieed wale FHre-g7 @b [ige s@ @R b 959 s @l
RGO I POFI & gl F 9

(m) Determine the time period of a simple harmonic oscillator described by the
equation 3 f +12x =0, where f is the acceleration and x is the displacement of
the oscillator from the mean position.

3/ +12x=0 TN N FE 5 AT e @eTwd AR 6 s @i 1
26 G99 @R x T8 WKW (A (IETCR el |

(n) Consider two simple harmonic motions represented by the equations
x=asin(at) and y=bsin(«t+ 7). What will be the trajectory in the x-y plane
when these two are superposed on each other?

x=asin(ar) R y=bsin(ar+ ) FNFa aq [oere 7o wwe mesfs [wa
I QR ARSI T x-y OCF T offoiaf (3 23 2

(o) State Norton’s theorem for a two terminal linear network with necessary circuit
diagram.

72 efeye @I @RST @HeaF-93 &) e e 77 woa-97 T [ige
N

2. (3) Show that the vector A = 17/ r* is irrotational as well as solenoidal, where 7 is the
position vector.

@8 @, (939 A =7/r> =g (irrotational ) € FETCIE, @AW 7 251 B (34

(b) Define escape velocity. Find the expression for escape velocity of a body
projected from the surface of the earth.

f&caer ket w1 A @ SR @I T8 Jiecaer e R s

(c) Ifthe shear modulus 7 = 8x10'' N/m” and the Young’s modulus ¥ = 8x10'' N/m’
for iron, calculate its Poisson’s ratio.

@R T @liF 1 = 8x10' N/m’® @ T2% @i® ¥ = 8x10'' N/m” 2051 @ (ARt
S e el
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3. (a)

(b)

(©)

4. (a)

(b)

(©)

5. (a)

(b)

(©)

6. (a)

1088

A particle moves under a force given by F =-VV(r), where 7 is the position
vector of the particle. Show that the total energy of the particle is conserved.

GF% FN F =-VV(r) 7 Lol offoe @A 7 26 IR ST (9341 (TS
@, 1o b *f& =< )

Two rigid bodies A and B of moments of inertia /5 and Iy respectively, (I > I),
have equal angular momenta. Which one will have greater kinetic energy?

T (Filae @ {2 70 1538 A € B-a3 ©wel @i IAF [, and I, (I > Ip) |
@07 afeife @ 23 9

Derive an expression for excess pressure inside a curved liquid film.

@I ST @6 9 [Rifee Srerec wfefie vicel e [ st

Calculate the amount of work done during a reversible adiabatic compression of
an ideal gas.

vl NI 2RSS Faol?l FRIFIH( PO “ifamer fefy s

Establish C, —C,, =R for one mole of an ideal gas, where the symbols carry
usual meaning.

GF (e S SER & C, — C, = R %10 2lfovl @l @A fozwafe apfers =il
R A
Write down Van der Waals equation of state for » moles of a real gas.

n NS AVI STIHT & Ofie GIF ST SE-ANSa4 @

Find the expression for the velocity of transverse wave in a stretched string in
terms of tension in the string and its mass per unit length.

@ DI 1 O (F@ OIEE O 8 (o7 @FF (I S@A AR TgelE
S (JCore AR el e

Calculate the kinetic and potential energy of a particle executing a simple
harmonic motion. Hence, show that the total energy remains constant.

e (ITaifere berie (IC TR sifexife ¢ ffexifes M seat aeiv @ @ @,
aF (G W& & |

Calculate the velocity of sound in a gas in which superposition of two sound
waves of wavelengths 50 cm and 50.5 cm can produce 6 beats per second.

T AT 50 em 8 50.5 cm S [i¥E ¥fo =% warE Seifivierr w@ s
6-T Tl Tesim e i *iewa ol el et

State Gauss’ theorem of electrostatics. Apply Gauss’ theorem to find the electric
intensity at an external point due to an infinite charged cylinder.

o ofbred T S1%w-9a Tl Rge Tl | MTH-aF Totaivy 2iciel I ST (e
@36 WS @ AR @I [{vee ofeerwiaa @ier el @i
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(b)

(©)
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The e.m.f. in a thermocouple, one junction of which is kept at 0°C, is given by

E =bt+ct®, where ¢ is the temperature of the other junction, and b and ¢ are
constants. Find the neutral temperature, the Peltier and Thomson coefficients.

G SN TGS SfUHIFTF @ £ = bt +ct”, (@A OPRLAT 45 &€ 0°C-a A
R, B A THS! £, b 8 ¢ T &) @R T, (2R0AR € T @R
foefe s

State Kirchoff’s laws of network analysis. Which one of these laws corresponds
to conservation of electrical charge?

FHEAT RN &) FiTr-a7 qef Rge sl « 2 F@efem g @b it
SR TR HCx IRAo7)el 9

N.B.: Students have to complete submission of their Answer Scripts through E-mail / Whatsapp
to their own respective colleges on the same day / date of examination within 1 hour after end of
exam. University / College authorities will not be held responsible for wrong submission (at in
proper address). Students are strongly advised not to submit multiple copies of the same answer
script.
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