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WEST BENGAL STATE UNIVERSITY
B.Sc. General Part-I Examination, 2021

PHYSICS
PAPER: PHSG-I
Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks. aNfes FF T0Z TN Q"Y/VW fac e
Candidates should answer in their own words AJITAN e CIRNT TR ST ANNT I
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

Question No. 1 is compulsory

S ATHE Ted wEfRE

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

e @-@ieE 5T arta Sed nies

(a) Mention two importances of dimensional equation.

gt AR 70 @ S @1

(b) If 4 has constant magnitude, show that 4 % =0.
t

(39 4 -7 W &5 L TS @, Z-%:o |

(c) What is neutral surface in case of bending of beam?
A THCTR (0T oo oot 5 ¢

(d) Write down the statement of Stoke’s law along with its mathematical form.
sfafes wR FBIw i R I

(e) Mention two factors on which the value of angle of contact depends.
IR ToRt 2ok RS 1it Fied Sraed F6lN

(f) State Kepler’s laws of planetary motion.
ai7q0sf 9fq (0T FEER @ @l

(g) What is Reynold’s number?
@ WY 9

(h) What is meant by reversible process in thermodynamics?
Osfew SeEaay afe oo F @RI 9

(1) State Wien’s displacement law.
SNER FRePaft [Rge Tl

(j) What is solar constant?

G4 &3 5 9
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(k)

M

(m)

(n)

(0)

2. (a)

(b)

(c)

3. (a)

(b)

4. (a)

1088

Define Doppler effect in sound.

*(HF G e kel e

What is the difference between ‘Phon’ and ‘Bel’?
T OR @V -97 A1 [ 9

State Norton’s theorem.

o Torsiws Rge wat

What is Seebeck effect?

A femal o 9

State Kirchhoff’s laws in network analysis.

e IR I Iqe Kge @i

GROUP-A
e+

Answer any one question from the following

Fefite @-@ie 95 dmie Teg wie

Using dimensional analysis, find the time period of a simple pendulum.
R sl <RI 0 G T (TR #HRslat oy s

The acceleration of a particle at any time ¢ >0 is given by,

i =?:= 15cos3t7 —10sin3¢ ] + 20tk

If the velocity v and displacement 7 are zero at =0, find v and 7 at any time.
(P TG Q9 @ (RICA AT £ >0 (© &nE (R,

c7=%=15cos3tf—10sin3tj+20tl€ T =0 (o OF AMO@ v @R 7l 7 ¥
o, O (T (@I AN & § @R 7 {6 S

Define conservative force field.
IRTH FEICHCEF W[ S |

If the curl of a force field vanishes everywhere show that the work done is
independent of the choice of path. Also show that the total mechanical energy is
conserved.

@3 T KT FIEE TG 7 A @S @ oI 2 ToR e 7w
iR (e @ (Wb e *Ife Fafwre &1

Find the transverse and radial component of acceleration of a particle moving
under planer motion.

Te(E SR (@I TN Gaced fode @2 ST Totiest el e

Show that shear is equivalent to a compression and an equal extension at right
angles to each other.

MG (@ (I TG PO O TR Alifzis wfwery e feamier i e eige
8 ICFIBCAF Qe |

10x1 =10
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(b) Prove that Y =2n(1+ o), where the symbols carry their usual meanings. 4
@Ae @, Y =2n(1+0), @I bzef Sama Auke o 727 Facz!
(c) Find the moment of inertia of a uniform rod of length L and mass M about an axis 2

passing through one of its end and perpendicular to its length.

L iR @3 @ wesd ©F M| @ wed @3 @lited Wy e weed teda wew
SfeeTq S Foes weiba TooEs @6y sl

5. (a) What do you mean by streamline flow of a liquid? Define viscosity and 2+1+1
coefficient of viscosity.

SR ARANCEY 2112 FeT00 F QIR 2 Aol QR AFOIFT IR\ 7ie |

(b) State Bernoulli’s theorem. 2
fcefiata T Rgo e
(c) Water is flowing through a horizontal tube with nonuniform cross-section. If the 4

velocity of waterflow is 0.35 mS™' the pressure is 10> mt Hg column find the
pressure at the point where velocity of waterflow is 0.65 mS™' assuming a
streamline flow.

ST SPECORITE NS A6 FCeT W e el 2[ifRe 2| (I [RMre @[ieed @l
0.35 mS™" @R BI% 1072 mt AW VS 7N 2@ @ [WLo @[zd @ 0.65 mS ™
CTRICA Bi7l T ¢ 403 I8 &eer eIR(G AIRiead|

6. (a) Derive equation of motion of a rocket. 4
AFH-GF SR FAF ([ AN
(b) Calculate the velocity with which a body is to be projected from the surface of 3

earth so that it will never return.
AR 7P AT 9T TV F @05 BCHA FAE FI NG (@ WA

(c) A sphere of water of radius 1 m.m. is sprayed into a million drops, all of the same 3
size. Find the energy expended in doing so. (Given surface tension of water
=72 dynes/cm.)
1 mm. JPIET @3 TERME 2 T AN ANFIE 7 7% [9re st Fat 29
320S T *If& IS 2o 9 (T %P6 = 72 dynes/cm.) |

7. (a) Derive an expression for the height ‘4’ through which a liquid of surface tension 4+2
T will rise in a capillary tube of radius ». Explain clearly from where the energy
comes when the liquid rises against gravity in the capillary tube.

T 2o (2 a3 oot » T @ &R w1 <’ Twel W@z FAE A 9
iR [T st wfeaa e oae1t [e Thel JEeee & ey “fe

(PRI (/S 2 2

(b) What will happen if the length of the capillary tube is smaller than ‘4’? 2
Tt (R T Gk 9T (A I T OIRE F 2@ 2

(c) Explain why a liquid is either raised or depressed in a capillary tube. 2

(RIT T W O T T 87O Nl T D A - (& 9
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GROUP-B
etal-2

Answer any one question from the following

Fefite @-@ie 96 dmie Teg wie

8. (a) Write down the Maxwell’s law of speed distribution of molecular velocities for a

gaseous system in equilibrium. Define speed distribution function.

SN AT SRES (FICA WA B ST (@R W MIHSRCETE I
@R (RO SRR TR WS |

(b) Obtain the expressions of most probable velocity and average velocity.

I TSR @918 i AifRe e st

9. (a) Obtain expression for ¥ for a monatomic gas.

G35 GF 2T MR CF@ -9 Afrsen 3 Fet

(b) Deduce ideal gas laws from kinetic theory.

ooy (T ol AR Faefl efon s

(c) Thickness of two slabs are d, and d, and their thermal conductivities are

respectively &, and k,. If 6, and 6, represent their outer surface temperatures
when they are in contact and subjected to heat flow, then show that the

)9 +( )9 |

temperature of the contact is, 8 = A k
N2
d, a’2
1 T (@ NG d, 9R d, IR Ond SloeifRiRez £ 9% k, 90 RIS
TR Ol W el Sivieaie bleTel 2 I 18R 7 oK Tl 4, @R 6, =,

(e (@ e

kk2
a’d2

O ANl S, YISO Ofal 6

10.(a) Establish, C, —C,, = R, where the symbols are of usual meanings.

C,—C, = R 7T afedl I, @A ASFeE 2bfre =k

(b) Deduce critical constants in terms of Van der Waals constant.

OO ST &P AT FRFD PIPYC A ({7 AN

(c) At 300 K and 100 atmospheric pressure, the density of an ideal gas is 80 kg/m’.

11.(a) What is absolute thermodynamical scale of temperature? Prove that the scale of

1088

(1) Find the r.m.s. velocity of the gas molecules and
(i1) the molecular mass of gas.
Given R, =8.31J/mole K.
300 K St7isiat @3:100 IR Bicet o Sl shice <erg 80 kg/m’ |
() @ MR TF =, @9 sifocast fefy et
(i) =neifRe ©7 fefa S e =iz R, =8.31 J/mole K

perfect gas thermometer agrees with the absolute thermodynamical scale.

SRR SI#INER 2=EeEe e & QIR 2 &8 FE @, SiehifoRwi sasEe
@ STl T AN e G T

10x1 =10

2+2

3+3

2+4
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(b) State first law of thermodynamics.
Sivfsvia el g Kge Tl
(c) Derive Newton’s law of cooling from Stefan-Boltzmann law.

o QBT 9a (A Mesea Meaeace 3a efe! Tl

GROUP-C
retat-of

Answer any one question from the following

Fefite @-@ie g5 dmie Teg wie

12.(a) Two simple harmonic motions are in phase and of same frequency, but different
amplitudes are acting at right angles. If they are superposed what will be the
resultant effect? If the amplitudes are equal what will be the result?

T @R TR g fon [ m qt we e seliE@ e 2
TR THARIANCST TCe1 1d To1 [ 2T 9 T (VR 7 T O OF F61 [ 2(J 9

(b) Write down the differential equation of a damped oscillation and explain its
different terms.

SRS (R S_Fe ANFI @Tel | B & it i st

(c) A simple harmonic motion is represented by the equation x = asin(at+¢@). Show

that the velocity v and acceleration f satisfy the relation @*v + f2 = a’w*.
@ 3eT @S x = asin(a 1+ @) FNFIE QR LFRS 205 @ale @ aifoc@at v @3
@ f, 0V + [ =d ot TN (0 5

13.(a) Mention two characteristics of longitudinal wave.
e SRR g6 (e S Sl
(b) Find the expression for velocity of transverse wave along a stretched string.

G B 41 Wita foiie waEm sife@eer aimen e =i

(c) Find the fundamental frequency of transverse vibration of a string, fixed at both
ends.

7 efe Sm 133t St foie waeE & F=iF e s

GROUP-D
feta-1

Answer any one question from the following

Fefite @-@ie g6 dmie Teg wie

14.(a) State Gauss’ theorem in electrostatics. A sphere of radius 3 cm has a point charge
q =7.6 uc located at its centre. Find out the electric flux through the surface of
the sphere. (&, =8.85x107"2C*N'm™)

o ol o™ Torimt [R3e F@ 3 cm. IPNER @I OFTE @@
7.6 pc I (g) TS| (Gl Toifaes ey wfowre oo W ey e
(£,=8.85x10"*C*N"'m™).

1088 5
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(b) Apply Gauss’ theorem to calculate the electric field due to an infinite charged
wire at some point outside the wire.

MO Tty &t S @SB AT e WNfRe ©IEd IRE @ [qee ofeerwg
2Re e s

(c) A positive charge is transferred from one point to another point on an
equipotential surface, find out the workdone.

RSO ¢F [TY (AF O ¢ [qre a3 AN IaE W e &)
Tl el

15.(a) State the two laws of thermoelectricity.
7ofbe-a9 7 4ib [ige Fel |
(b) What is the difference between Peltier effect and Joule effect?
iR fEm e o fae s side & 9

(¢) The thermo e.m.f. of a thermocouple is e (in uV) = 16.34¢—0.021¢>, when one

junction of the thermocouple is at 0°C and the other junction is at t°C, determine
(i) the neutral temperature and (ii) Peltier coefficient at 100°C of the

thermocouple.
a3 FREAFET °C @ Teg ¢ w2EG 0°C @ A 9FH @6 wivefee IT8qE
SICHIEd I e (in WV) = 16.34r—0.021% ORI (i) W=eors siomial @)

(i) CIeToRR @en® 100°C-cS ez Tt

16.(a) What is an electric dipole? Obtain an expression for electric field at a point (r, )
in free space due to an electric dipole.

i e I T 9 93 ©fe o & =7 TOeE (1, 0) e siberrg
2R e e et

(b) Three capacitors ¢, ¢, and c; are connected in series. Find their equivalent
capacitance.

€y €y, ¢; AFRCTA TR 4FF EAPTRIE TG | U7 Qo) (FFT (el Tl |

(c) State Kirchhoff’s laws.
ffrra @l @l

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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