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West Bengal State University
B.A./B.Sc./B.Com ( Honours, Major, General ) Examinations, 2014

PART -1

PHYSICS — GENERAL
Paper - I

Duration : 3 Hours | [ Full Marks : 100

Candidates are required to give their answers in their own words as far as practicable.
The figures in the margin indicate full marks.

Answer of Question No. 1 is compulsory.

S FL ACHF TG R |

1.  Answer any ten of the following questions : . 10 x 2 =20

A @ Ao g Teg fuw s

a) State Gauss’ Divergence theorem.
MEET CIRGRAE] T g = |
b) Find the value of x for which the vectors
- A K- DO — B A A
A=i+xj+k and B= 3i-2j-2k are mutually perpendicular.
e A A A = A A A
x-AF (P N &) (09T A=i+xj+k 93 B = 3i-2j-2k “AE

wfees 2@ ?




c)

d)

g)

h)
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The position vector at any time ( on the XY plane ) for a body having mass m

P . A A
is given by r = acosoti + bsinot j. Prove that the force acting on the

body acts towards the origin.

@ OF AT m OE@F Qb IFT T (9B (XY O ) 2
= A A

r=acosoti+bsinotj | N 4 (T 3YHA @A fawriier 7o et |

What is ‘angle of contact’ ?

“wu{TpIel FEICO < @R 2

Calculate the excess pressure in a spherical soap bubble of diameter 1 inch

blown with a soap solution of surface tension 25 dynes/cm.
1 3f%e e @I IR TR MR (SO e 519 {41 1 W ST

913317{ = 25 dyne/cm.

What is meant by Doppler effect ?

woeTa fem gerce fF @R 2

Mention at least two defects of ideal gas equation.

e ST ANPAEE TS (6 @ o3 T e |

- > A
If vector A has constant magnitude, then show that A . - 0=

S ->
- —
I A (OFTEI T $IF 7 OR@ WU I A.d—:‘zo.

Determine the dimension of the coefficient of thermal conductivity.

w9l cifgafzeEa Tra [Raee s
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1) Find the ratio of C g.m.s. of gas at 200 K and 800 K where Cr.m.s. is root
mean square velocity of gas molecules.
@M MCE r.m.s. Mo@A €, T, @ MEW 200 K 938 800 K THoW

2

Co . ~99 TS T W ?

k) State the differen_ce between Joule effect and Peltier effect.
o fem @ corfbae faamm snefs s 2

)  Find the minimum velocity of projection for a body to escape from the earth’s
gravitational field, if the acceleration due to earth’s gravity g = 980 cm /sec2
and the radius o.f spherical earth r= 64 x 108 cm. ( Neglect air resistance ).
sfedn wfeefn cva (I TE 200 QI IFE TS IS (@0 TLOFAT FA© 2@,
Al F@ | "
( wfeeaer TR T9 g = 980 cm/sec?, *fe@7 IAPNE r = 6.4 x 108cm , IFF
e SerwAE )

m) . Compare the slopes of adiabatic and isothermal curves of ideal gas.
e ST (@ Faolsl @38 TR FTeferm Jfen S oot %4 |

n) How will be the change in frequency of a sonometer wire when its tension is
increased four times and the length is reduced to half ?
@b AR O 5 51 @9l I FIT @3 ) ST FAT A0S 6 o1
W ?

o) Write down Kirchhoff’s laws for an electrical network.

R

@b ofve 6T &= FTa Fae P |




b)

c)

a)

b)
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Group - A
ot - =

Answer any three questions. 3x10=30

@ @ Toao ara Tex fuv |

Obtain a unit vector which is perpendicular to the surface given by

x2y + 2xz = 4 at the point (2, - 2, 3) on the surface. : 5

x2y + 2xz = 4 A (2, -2, 3 ) fqre @3l aee (o3 ey T9a T @ wifbe
o SfeeTd |

- >
r.ds

Show that = 3V, where V is the volume enclosed by the closed

0“8

surface S. 3

- -
CW"JWC“I.§ r.ds = 3V, @E V TE 3o S Iz A |
s

a b s

Prove by vector methbd that for a triangle - = = — ‘where
sin A sin B sin
the symbols have their usual meaning. : 4
(O3 Eere (R (¥ @ fagres Fa B2 ,b = £ @ el
sin A sin B sin C
fere AT |
State theorem of perpendicular axes for moment of inertia. 2

ST AN FTH WHHR-AF Totofr e 3|

Find moment of inertia of a solid circular cylinder about an axis passing
through its centre of gravity and perpendicular to its length. 4
SR W 6 Gifta e Sforsei@ saPIa SeRd MNeE @ b oTeed
oYy SN e e |
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c)

4 a)
b)
< a)
b)

- A A A
Show that F = i(siny+2z)+ j(xcosy-z)+k(x-y) is a conservative

- o
force. Find a scalar function ¢ such that F = V ¢. Also find work done in

moving a particle from A (0, 0, 1 ) to B (], % ok 4

= A A A
e (3, F:i(siny+z)+j(xcosy_-z)+k(x—y)ﬂi?l"ﬂ?T?I?T | TR
T ¢ (@ A QA F= Ve | @9 FNE A (0, 0, 1) R
B(l,%,l)%%%WWﬁﬁﬁWl :

What do you mean by escape velocity ? Find the expression for it. Is it same
for a small body and a large body ? Explain. 1 #5851
Yfews w=te ¢ @@ 2 a3 afEE {6 37 | I T ¢ @3l oft IR
G Yfe@e o a8 3@ 2 1R I |

“Poisson’s ratio is not an elastic modulus.” Explain the statement. Establish
the relationship between Y, K and o, where the symbols have usual meaning.

1+4
N oS FRfoRIoe GarE % 17 AR FFT | Y, K @3 6-aF W FoNE Afew
%4 | Al epfere o 7z9 F@ |

Find the expressions of potential and field at a point inside a hollow
spherical shell of mass M and radius a. 5
M ©F @3 q IPIE o G FoN IR (TP SEE (PN Reqre e «@3e
CRAARET AFEET Fefy I |

Two rotating bodies A and B of moments of inertia I A and I B respectively

(1 %> B) have equal angular momentum. Which one will have greater

kinetic energy ? 3

i ARG TG A 998 B-99 STl AN WEH [, 9k Ig(1, >15 )1 W

OIMA (@I SAE@S AN T, OW@ (FH6K ifenfE @ 3@ 2




a)

b)

b)
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A couple of 108dyne—cm is applied to a fly-wheel of mass 10 kg and radius

of gyration 0-5 m. Find the resulting angular acceleration. 2

]

e

) kg ©EE d9R 0.5 m bersifon PNd-g& @3 #1223 108 dyne-cm 7% AYG
2(a1 Seoid (Fifs ga9 [Ny o |

State and prove Bernoulli’s theorem in hydrodynamics. 2+4
Suaifsfal @IE AR Toioivg e w29 @3g eI 36 |

Find an expression for the height to which a liquid may risé in capillary
tube. : 4
93fb (M T OFe (@ Tl WI@EE FE, O AT [Nofy s |

What is critical velocity ? 2

wifes @51 o 2

N

Write two defects of Poiseuille’s equation.
FAPS T SiieaeE «o @6 Sey |
Water is escaping from a chamber through a horizontal capillary tube of
length 10 cm and: of diameter 0-4 mm, at a distance of 50 cm below the free
surface of water in the chamber. Calculate the rate at which water is
escaping if the coefficient of viscosity of water be 0-01 gm cm Ty 3
aef ST (A ST SRSEE 50 om G A 10 em Y, 0.4 mm APG
aafb wefie (e wETe W oy ot @R S | Gt i 2 el e
3fit SieTa STFwerE 28 0.01 gmem s L.

Two arms of a U-tube have diameters 10 mm and 1 mm. The tube is partially
filled with water and is held with the arms vertical. Find the difference in
the levels of water in the two limbs if the surface tension of water is
0-072 Nm ! 3
Q6 UAET ¥ 12T BT INEE 10 mm @32 1 mm | T SIRFEFSE Sy
@ TEFOIE 491 29| ST P6H 0.072 Nm 1 26 FeTd H8 AR0S G (FISER
1] [T T |
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b)

c)

L

c)

Group - B
faetet - 9

Answer any two questions. ‘ 2x10=20

T @ ¥fo oaa e i |

Establish one-dimensional Fourier equation of heat flow. 4

QFAGS O AT FawEa ANwaet 2ifed e |

State Stefan-Boltzmann law. 2
FowH-carErewF @ e 3% |

At what temperature a perfectly black body will radiate energy at the rate of
90-72 x 10* wm~2 ?

Given: 6 =567 x10"8 wm 2K~ 4. , 4
P SO Gl A FIF 90-72 x 10+ Wm 2 2 e Rfvas sa@ » orem
WNE ¢ 0=567x10"8 wm 2K 4.

Deduce the relation between Cp ; CU and R. 3

C,.,C, a% R-O3 &gy 1< ol A |

Define entropy. What is its physical significance ? Prove that entropy
remains constant in a reversible process. 5 S
QNG e U | @7 (ST Bk B 2 oI FE (W AGRES oifeFHry @Fi
A

1 mole of an ideal gas is expanded isothermally from initial volume V| to

final volume V2. Calculate the change in entropy of the gas. 3

1 mole S S MG SR T@fore, A1AF TS v, (A AT IS v,
YT AN T IET | @8 P GAGE IS B % |




10.

1"

a)

b).

c)

b)
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Deduce critical constants in terms of van der Waals constant. 3

O Tl GIETH AP AECF A6 #Ipefeq T [y a2 1

The degree of freedom of each molecule of an ideal gas is X. Show that

y=1+ %, where vy is, the ratio of Cp and Cu' 4

I e ST fels S FRNe™ Wial X 261, (I (7 y:l+§ , Ay

N €, @R C,, -7 TAS |

State and explain Maxwell’s velocity distribution law with the help of a
graph. 3
@3fs ETfbran R WHSWET (351 64 @i’ g ¢ F |

Show that, for an ideal gas, any adiabatic process obeys the law

PV =constant, where the symbols bear usual meanings. 4

(A @, S SmeTE (Fea waeet efew pyY - @39 Sl G bE | el

opfeTe Y 954 FE |

State both the Kelvin-Planck and Clausius statements for the second law of

thermodynamics. 2

wiefefmma fad sjuan (erfer-sm= @t whmeE ffs 4o g |

Describe the operation of a Carnot engine with an ideal gas as working
substance, with reference to P-V diagram. 4

TS I AW T 4@ @ P-v e foran srien a3l e Efeem eredaE

3991 FEA |
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12.

33:

a)

b)

b)

Group - C
feeta - o
Answer any one question. 1 x10=10

@ (@ @0 AT Ted fu |

Deduce Newton’s formula for the velocity of sound in air. How was the
formula modified by Laplace ? 3 +:3
el *wd sife@s A WSoEa @b Moy w1 ameEie @3 jan fee
IS FEA O HIETHAT L | :

The ratio of densities of oxygen and nitrogen is 16 : 14. At what temperature,
the velocity of sound in oxygen will be equal to its velocity in nitrogen at
14°C ? 4
SfFCE @32 AZENCGTEHD HHS S 16 : 14 | e Swer ARG TG
@91, 14°C THO FIREIE NCT ¥ QORI 2R 2

The equation of a progressive wave is y = 3 sin 600 = (t— o Wcm
32000 )

Calculate its amplitude, frequency and wave velocity. 3

@36 BeToRed NIPAY 24 y = 3 sin 600 (t-;zgajcm | @8 wed a3,

TR G98 O9% (191 [NefT T

How are stationary waves formed ? Distinguish between stationary and

progressive waves. 2+ 2

s P I8 27 2 W otm Qg beTeRH N A1 6 2

What do you mean by ‘sharpness of resonance’ ? 3

GAAITE Sl FeAe B e 2




14.

15.

a)

b)

a)

b)

87 PHSG (GEN)-01

Group - D
faet @
Answer any two questions. 2x10=20
@ @F w6 e Tog s |
What is an electric dipole ? Obtain an expression for electric field at a point
(r,0)in free space due to an electric dipole. 1+4
ofve famie 1 61 2 @l ofbe faeiwra &1 71 M ( r, 0 ) e ofverwa
AT e oy e |

State Gauss’ theorem in electrostatics. Apply it to obtain electric field due to

a uniformly charged infinite cylinder at an outside point. 1+4
fefie iwm MTER Toisi ige w1 @b e ww@ ¥l JEve wifze
3w fage @erea @ a3l e ofversa efre ey a< |

Find the capacitance of a parallel plate capacitor assuming space between
the plates is filled with a dielectric of dielectric constant &, . 5
@3 FNFAE S @I 9Py ([ IF4 | 4@ [ e qfeq e B @
srafapre e ©f it sfige e | ;

How does the resistance of a metallic conductor vary with increasing

temperature ? 2

rod SRR @4 ool fa I Fracet «iffoe 23 2

If the thermo-emf is given by e=at + bt2, where t is the temperature

difference between the two junctions of a thermocouple and a, b are

constants, find the inversion temperature and neutral temperature in terms
of a, b. 3
T Oy SfewIETE @1 e =at + bt? TW. A ¢, O (B AT SIRHEE
12T @RTH @98 q @98 b b &< TW, S@ @8 SYCIA Sear vl ¢ s
SNl @, b-9q FAATF g T |
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16, --a) Three capacitors of capacitances CI,C2 and C; are connected in series.

Find their equivalent capacitance. 3

Cy, Cy QR C, M=Ted Rt WCH?WWW I &WWW%‘@WI
b) For the following circuit obtain V,, and Ry . 5

AMG TG &) Vy, 928 Ry, ICREE T

50 40
MWW——WWW,
ol 10 Q
S a4 RL

T 10V

c) State the two laws of thermoelectricity. 2

loreive-a3 @ 1o e 3%+ |




