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WEST BENGAL STATE UNIVERSITY
B.Sc. General PART-I Examinations, 2017

PHYSICS-GENERAL

PAPER-PHSG-1
\ Time Allotted: 3 Hours Full Marks: 100
The figures in the margin indicate full marks. 1S T TeE TN 2T e P
Candidates should answer in their own words A fAred ORI I TET NN W
and adhere to the word limit as practicable. Tes P

All symbols are usual significance.

Question No. 1 is compulsory

3 T2 &THE Tee WS

i. Answer any ten questions from the following: 2x10=20

e @-@= ™ ara Ted wis:

\ (2) Calculate Vr where 7 =ix + jy+ kz .
Vr - @3 4 e 31 @A F=fx+}'y+l€z l
(b) What do you mean by a solenoidal vector field? Give one example.
HferEeE (539 (e 9IS [ @I 2 96 Trizge wie |

(c) State the theorem of parallel axes in the case of moment of inertia of a rigid
body.

R TUIES TTJ-SINF FFE AN S S [Rge Feat|
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(d) No work is done in moving an object from one point to another on the
surface of a spherical shell. — Explain.

@3 I RETRR SAfRfEe ¥ [/ I 9ok e @it I8 e @
FOPICLR T X7 | - YA FCA

(e) Show that the magnitude of the potential energy is twice that of the kinetic
energy of an artificial satellite orbiting the earth.

ot (@ 7fRA vl emfrime ool Flaw Tolarr Ffoxfe oF fexfes
R v

(f) A solid rod and a hollow tube of same material are taken. If their diameter
and length are equal, which one has greater torsional rigidity?

38 419 ¢ 0 e G Fiol T e T Ui IR I @R WG
A T, FI0A 75! @ 2

(g) What is Jurin’s law? What are its limitations?
GfRitR @b el | @2 e Aot @l

(h) What do you understand by the statement: The coefficient of viscosity of a
liquid is 1 poise?

(@I SIETR ATOF | TS IS fF @I 9

(i) Show graphically the Maxwell’s velocity distribution for two different
temperatures T; and T, (T; > T>).

WIS FAITNN @ICA FER S efer @of 3B &3S 4ft fon otomat T, @
T, (T; > T) — 99 &) CHARFOIE (eAN€ |

(j) State Kirchhoff’s law in connection with radiation emiﬁed by a body.
I T Rtz s Rt o fige st

(k) What is entropy? What is its SI unit?
GG f 2 @3- ST 9FFH @l |

() Establish the differential equation of a progressive wave.
oS SRS FNael 2Bt It

(b
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(m) Show that in a stretched wire the velocity of longitudinal waves is always
greater than the velocity of transverse wave.

rdre @ @36 BN A1 O S S @9 i [ warm siferas wirerm
SITEGT

(n) State the Gauss’s law in a dielectric medium. Write down its differential
form

ARG FeT TG AR Toiwf [ige It | @2 I w=7ee i @t
(o) Find the torque applied on an electric dipole placed in an electric field.

S SRfEe ofbe-faraws T 7o 5 eye za fada <t |

Group-A
-+
Answer any three questions from the following 10x3 =30
fawferRe c-cetet foafb eve Ten e
2. (a) If the diagonals of a parallelogram are represented by the vectors 3

3+ ]+ 2k and i - 37+ 4k , what is the area of the parallelogram?

T TSR 4 T AT 37 + J+2k @R 7 3] + 4k afoq cvawa fRefn
I ‘

(b) Prove that V.V x A=0, where 4 is any vector. 3
AT A V. Vx 4 =0, FRA 4 @A @I (37 |
B .- B e e 4
If v=wxF, show that w=5va,where w1is a constant vector.
V=wxF A, A @ w:%ﬁxv,mw GFH $73 (934 |
Turn Over
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3. (a)

(b)

4. (a)

(b)

5. (a)

(b)

(c)

1088

The three adjacent sides of a parallelopiped are represented by three
vectors3i +4j+5k, 2i —4j+6k and i —2j+3k. Find the volume of the
parallelopiped. What is the physical significance of your result?

a3 SmeRw o AARS ' TNFH 37 +47+5k, 20 -4j+6k X
i —2] + 3k | SRR WS e It (org Teraw sy Rrse Fwt

What do you mean by moment of inertia? Derive the formula for the
moment of inertia of a uniform solid sphere (i) about its diameter and
(1i) about its tangent.

Y NS 0 [ @I 7 @3 W A0 GNeeaa (i) T AT, (i) =onfe
AICATH GG QNS (W7 Il

Find the gravitational field and potential due to a thin spherical shell at a
point (i) outside, (ii) inside the shell.

a&fS Tl (MR (1) AF, (i) oo ke @it [Rre ey ke 8
e A s

Determine the distance of geostationary satellite from the earth’s surface.
Given mean radius of the earth = 6400 km and g = 9.8 m/s”.

*HRAoY (AT g1 Tolarzd wag ey e went s, RAT o1g JeId =
6400 km @R g = 9.8 m/s’ |

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

FAe @ PO ARRE WAooy e e € FNT IR FANGey aR
ATOTHR P (P SF |

Show that for a homogeneous isotropic medium Y = 2n(1+ o), where letters
have their usual meaning.

I TG 2 & wAe @ Y =2n(1+ o), @A bwef owma fHex
SRR |

If n=8x10" N/m”> and ¥ =20x10" N/m” for iron, calculate Poisson’s
ratio. '
@R n=8x10"" N/m*> @R Y =20x10" N/m’> @ W=7 Soire fofa
T :

4
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6. (a) Derive an expression for the height ‘4’ through which a liquid of surface

tension 7 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 *PoRRMNE @l ©3e » AP < (P e 4’ ThHo! Seaze F0 4 @7

& (PRl (AT AT 2

(b) What will happen if the leﬁgth of the capillary tube is smaller than ‘4’?

I (FfT 70T MG A’ G (AF FA A OLA F TR 9

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

M AT T O T T T T T N A - ([ 2

7. (a) How does a body attain terminal velocity in falling through a viscous liquid?

O b I¥ Y O 2I6Cd 7Y fFe aAis @5t ote 231 9

(b) Derive Stokes’ formula for the velocity of a small sphere falling through a

viscous medium using the method of dimensions. With the help of Stokes’
formula, find the terminal velocity of a spherical body.

A TG 9T (G (NN IET S &) GHIRFER TG Tt #wfore eifost
FCAN | CHIREHR I (F G0 I IE &y Sy (oo e faefa s

(¢) Two drops of water of same size are falling through air with terminal

1088

velocities 1 m/s. If the two drops combine to form a single drop, what would
be the new terminal velocity?

a8 IR 1o T AR 31 faed 1 my/s &8 @t e ootz 3 o)t 3@
2 @36 RMCo “ifRee 2 o1 T (@ ioiha &€ @51 3 A ¢

4+2

2+3
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(t Group-B

feet-2

Answer any two questions from the following

fwfeie -t 76 evea T we

8. (a) Write down the Maxwell’s law of speed distribution of molecular velocities
for a gaseous system in equilibrium. Define speed distribution function.

IR A SRES (Al AT FER S@fera @b T WIRer=a b
(TN (RORD ST TR WIS |

(b) Obtain the expressions of most probable velocity and average velocity.
A TSI (@ 6 SRR A=A e et

9. (a) Show that for an adiabatic change in a perfect gas p¥’” = constant, where
the letters have their usual meaning.

FEo!9 2SR & & F@ pV 7 = constant |

(b) A gas occupying 1 litre at 80 cm pressure is expanded adiabatically to 1190
cc. If pressure falls to 60 cm in the process, deduce the value of y.

G5 ST 80 cm B STSH 1 litre | FHSIAT &FACER T 60 cm BITat 1190
cc SRS AR | S7EHE y e

(c) Calculate the amount of work done during an adiabatic process.

FOI HEOTe FOFIR A el w1

(d) Three moles of hydrogen at N.T.P. are allowed to expand adiabatically so
that the temperature falls to 263 K. Calculate the work done. (y = 1.4)

N.T.P. (¢ foaae A@Ew MH FFONT AR Fe SN I
263 K| 210 #famet g st (y = 1.4)
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10.(a) Taking an ideal gas as working substance, describe with the help of p-V 6+2
diagram the working of a Carnot engine. Find out an expression for its
efficiency.

Qe e TomE IR 399 @ @ It e rfeed
fBaRzaNs 3 T 2 g wrer e AT s

(b) If there is no wastage of energy in the Camot engine, then why is the 2
efficiency less than 100%?

Fieht e @It =few7 T gae, 97 WESt 100% 97 I T (@ 9

11.(a) What do you mean by the entropy of a system? 2

CRICA FRE GG Fo1CS & et ¢

(b) Calculate the change in entropy of a system containing 1 kg ice at 0°C 2

- which melts at the same temperature. Latent heat of ice is 79.6 kcal/kg. :

0°C T 1 kg 7T & TReod we #{fFere grat qaaliR Afiada fady st | 7%
SfECa Aot 79.6 keal/kg.

(c) Prove from Kirchhoff’s law that good emitters are good absorbers. 2
37023 3@ (T 2t et (@, T Ridas Sew (e 6|

(d) State Rayleigh-Jeans energy distribution law. What is the defect of this law? 2+2

-G =& 36 50 7o I0t1 @@ paa &b F 2
Turn Over
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Answer any one question from the following

Fnfafe @-@m 36 evi Tea we

12.(a) Establish the differential equation of simple harmonic motion (S.H.M.) and
find the solution of the equation.

T (oS4 SRFE FHAFAe! 2D FCA @R & FNFAE T el Fean|

(b) A particle is subjected to two mutually perpendicular SHM’s having same
period but different amplitudes and phases. Show that the resultant motion
of the particle, in general, is elliptic. Hence discuss what would happen

when the phase difference is 7.

mmwﬁs@ﬁﬁw@wzﬁwm%aﬁwﬁmw
Tafeydt 7t s femm saca) (rile @ Fifba FalfS SR Soagese @
FRECREAS Ko NP iy 1 20E [ 23 eve

13.(a) Obtain a mathematical expression for stationary wave. Hence determine the
positions of nodes and antinodes.
Fgearad Nfafes e S It @A U oo 8 speim g srgmafa
fafa @

(b) Show that in a stationary wave, the pressure amplitude is maximum at nodal
points and minimum at anti-nodal points.

18 (¥ FTOAHA (FGa foreiw Reqre it ffaet Rem s/fers @i e
o e FTorst a3

(c) Two tuning forks produce 4 beats /sec when sounded together. One of them
is in unison with 1.2 m length of a wire and the other with 1.25 m of it.
Calculate the frequencies of the forks.

b TR G IS 2o 4 T 7=t (o 3 | 9tiR @3 1.2 m R

@R 2R 1.25 m TRUGR OIER TN FAT~AE J& 2 | et 7ioa F=oirs foefy

FEN
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Group-D
feett-9

Answer any fwo questions from the following

formfere ca-caital 716 efvia aa e

14.(a) State and prove Gauss’s theorem in electrostatics.
oz ofe iy it Soieiaf Rge Feat @ et w5zt

(b) Apply Gauss’s theorem to calculate the electric field due to an infinitely
long charged straight wire.

" o T 2@ I3 @I S WG A RS ONFR (*F @Al S
VAT SRIES [Rre ofbeeey fd wet)

(¢) Radius of the earth is 6400 km. Find its capacitance.
o3 IFIE 6400 1 93wz a3

15.(a) Obtain an expression for the galvanometer current in an unbalanced

Wheatstone bridge network of conductors. Hence find the condition of
balance.

H2fefie TR0 e I8AICe TieTeibiE Ny i aifee oforen afmEt
T et @I (A 2fShire sEr wfiee W s

(b) Explain how emf of a cell is determined using a potentiometer. Draw the
necessary circuit arrangement.

iGate it TR Feir @ @rEr ofewise 3= [ st =0
TN AT IS F S|

(c) What are the reasons for the development of thermo-emf?
O19f-SfeR e e Teoifien v Il F |

!

16.(a) State and explain Norton’s theorem for a simple two terminal network of
conductor.

@b el 12 2ifs [fFE #1712 witem g F60aa S fb @l © 1 I

1088 9

|
|
|

10x2 =20

243

3+1

Turn Over




B.Sc./Part-1/Gen./PHSG-1/2017

(b) Find the current through the load L by the application of Norton’s theorem
to the circuit shown in the following figure.

Aeoa g ewife I6Te Toa T2 2T IR (T L-97 W 2wt e
N

3Q 7Q
—— AV A

RV % 6Q2 % L=9Q

(c) State Kirchhoff’s laws for the distribution of current in a network of
conductors.

fEereal Tite Siteadsa 7+ i s Rge st

1088




