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| West Bengal State University
B.A./B.Sc./B.Com. ( Honours, Major, General ) Examinations, 2012

PART -1

PHYSICS - General

4 Paper -1

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.
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1. Answer any ten questions : : 10x2 =20
A (P wA oiran Ted e ¢
. a) What are the dimensions of a and b in the gas equation (P + Vajj (V-b)=RT?

. (P+;a§](v—b)=RT—Wﬂawasﬂ%wzqaeb@am@ﬁs?

b) Find the value of ‘¢’ which will make following three vectors co-planar :
A=3i+2j+k, B=3i+4j+5k C=i+j-pk
‘P’ Q3 I I 2 FRfERS [t (987 avein 2@ 2
A=3i+2j+k, B=3i+4j+5k C=i+j-pk

c) A thin uniform rod of mass M and length [ has moment of inertia I = M

2
3
about an axis passing through one end of the rod and perpendicular to its

3 length. Find its radius of gyration.

QT 7F TN WSl O M @32 0y [ -a7 @b Al @ (ede 0 STHeIE WAHS W

ANOCF Q9 SO IS 1:%1\4121«1@5@. e Refg % |




d)

g)

h)

j)

k)

)
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What is neutral surface in the case of bending of beam ?
e Ao ewca [ wel Ierre o @iEe 2

If the earth suddenly contracts to half of its present radius. what would be the

length of a day ?
SrePaeeE MEhe T F4fRA APNE WEF 2@ 1T T B 9T 2 ?

What is meant by Doppler effect ?

W f@g 9e1ce & @@ 2

What are beats ?
w9 o 2

What is critical velocity in the case of fluid ? On what factors does it depend ?

@Wmﬂ%@ﬂ%vﬁwmﬁm@‘ma%ﬁﬁwo

Define Thevenin theorem.

/TS~ Toio Rg© S |

Find the number of degrees of freedom of a rigid diatomic molecule.

@=of5 yp fa-ommIe S Ao Ae ey o |

What is solar constant ?

cliagss @ 2

Find the ratio of c2, , ¢ of gas at 200 K and 800 K where ¢, , ¢ is root mean
square velocity of gas molecules.

@ e r.m.s 6@ ¢, ., s TET, @ SN 200K € 800K SO 2, ) o 47 WO
PORW@ ?

What is the difference between ‘Phon’ and ‘Bel’ ?

T 8 (@@ - a7 W& o< o 2

What in the unit of capacitance in SI system ?

Sl Yoo e @ & 2

Determine the time period of simple harmonic motion given by the equation

3 f+ 12 x = 0, where f is the acceleration and x is the displacement.

@fb el (erefs T TR 3 £+ 12 x = 0 Cifon o {fFeE Fefy a1 @I f= 999
QR I = x |
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Answer any three questions : 3 x10=230

@ @ foalb o Teq e ¢

5 a) Obtain a unit vector which is perpendicular to the surface given by
x2y + 2xz = 4 at the point (2, - 2, 3) on the surface. . 3
X2y + 2xz = 4 @7 (2, - 2, 3) "o Wzl Wss (@87 ey 3o a1 @ wIfbr Tom
oY |
b) vShOW that A= (4xy - z°)i + 2 x? j -3 x 2%k is an irrotational vector. 2

oIS T X, A=(dxy-2°)i +2x2 - 3xz2k @ WG (o34
xy P ok

c) What are Galilean transformation equations ? Show that under Galilean

l transformation, the length of an object remains unchanged. 1+4

sifeifere e sfea q@10e & @RI 2 (I @, miferfere FomEe oFta (@ I3
Toifaafes A |

2 3. a) Derive equation of motion of a rocket. A S

JCFCHA ST AN (I G |

b) Show that for a conservative force-field work done is independent of path of

motion. Also show that total energy is conserved. 3+Q

G (@, @3 MR IR Gy P sifeein Toi T T A1 W ¢ (@,
I =fie Tafwe A |

r 4. a) Define Young’s modulus (Y), Bulk modulus (K), Poisson’s ratio (o) for a

— homogeneous isotropic solid medium. :

r Also prove that, Y= 3K (1 - 20). et %1+ 3
Qf> NG AW BT IT 7L @ONF (Y) AR [P @NF (K), AT SAS (0)-99

i’% e fu | o9 A (@, Y = 3K (1 - 20).

l b) Derive the gravitational potential at a point outside the solid sphere. 4

E fICB CoeTers & Afd (i Revce wRIei Rea fiefy o9 |
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Establish Poiseuille’s equation for flow of a liquid through horizontal capillary
tube. 5
e (@R TER W@ TR SqETa 2[R 9IS Poiseuille’s dNwaet oifes awe |

Establish a relation between torque and angular acceleration of a rotating rigid
body. 3
Qb ARG Yp Y9 56 @ (Ffore g 354F Refzy et |

A couple of 108 dyne-cm is applied to a fly-wheel of mass 10 kg and radius of
gyration 0-5S m. Find the resulting angular acceleration. 2
10 kg O®S @98 0-5m bersifon qPd-3e @b F12-23¢1 108 dyne-cm %94 24Y& X1
(PIfere paer el e |

Derive an expression for the excess pressure inside a curved liquid film. 4

IEAE NOBAE AfOAE b q*me [ s+ |

A drop of water of radius 1mm is sprayed into a million drops, all of the same
size. Find the energy expended in doing so. Surface tension . of
water = 72 dyne/cm. . 3
1 mm TP G SRV (58 FE AN APE =T [Y0e Ois 391 267 | A0S F©
“fe Tfe z&1 ¢ siew W = 72 dyne/cm.

Describe how the co-efficient of viscosity may be determined for a liquid by
Stokes method. : - 3
GO 2iafore e SER Aves oy a1 1, 3901 39 |

There is a minute circular hole at the bottom of small hollow vessel. The vessel
has to be immersed in water to a depth of 40 cm before any water penetrates
inside. Find the radius of hole if the surface tension and density of water be
73 dyne/cm and 1 g/cc respectively. 6
9ol (25 F1ofl oitaq et s pu (o e Wiz | A SET 40 cm (ERIE]
T TEl G (OO S 9 | fRufba amnd ey s af Sitera ojgh @ Wy U@
73 ©IR=/GiN @ 1 /i =w |

Derive Jurin’s law. 4

GifeT S@fl SHmA e |

>
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Answer any two questions : 2x10 =20
@ @] WY 27 $ed e |

Starting from the expression of pressure exerted by an ideal gas show that it

can also be written as P = nkgT, where symbols have their usual meaning. 4
a6 S SHIEE B AN (A §F @ (I (@ Q@ P = nkpT ORS @R (09
AN, @ el apfre @z |

Obtain an expression for most probable speed of ideal gas molecules.

Gfb Sl ST SR o ARy sfer@eer qifEmeE Fofy e |

State principle of equipartition of energy. 2

=feg smiiees Ao e % |

Write down the Fourier equation for one-dimensional flow of heat explaining
different terms. Obtain its solution for the following boundary conditions :

i) At x=0,0,=60,

ii) At x=,9,=0

i) Atx=10,=60,. °

where 0 is the temperature of source in excess of surroundings and 0,, is the

room temperature. 2% + &
fafen orafer i @ ovm e@ERe cvia FRAE gewies e o1

fysfeifis M *Se ey @ ST Fefy e ¢

i) x=0 (90,=8,

ii) x=0(®0,=0

iii) X=1096,=0,

QR 0, RET T 2AfRNTCfa i wfofe womiar @ag 0, 26T &9 Ol |

Plot 6, us x. 2—%

0, -9 M x -aF @TAHa TET A |
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What do you mean by state function ? Give an example. 27

TR HEFS 600 I @IRE 2 Q30 Swizge = |

Obtain an equation for adiabatic transformation of an ideal gas. From there

find a relation between temperature and volume. 4+1

Q3% A M FFoe ARTEET TNFET (@9 T4 | G (ATE GoNE 8 Ao
N TN (A9 e | :

Draw the T-S diagram of a Carnot cycle. 2

G FICN 567 T-S TRIANG TEFT F |

Give the physical significance of entropy. 1
QRGN (OIS wley fue |
Define emissive and absorptive powers. 242

fafeae @ag IEs FNo Feww W |

State Newton’s law of cooling. Obtain it from Stefan’s law. 1+3

e Metreea fafb 3o w9+ | BITIER @ (e afb &7 39|

A black body at temperature 1646 K has wavelength corresponding to
maximum emission (A,,) equal to 1-78 micron. Find the temperature of moon

(assumed to be a black body) if A, for moon is 14 micron. b
@3 FB IF 1646 K SN@ 1.78 NIGFEHI OF% (1) iz [kieae wa00 @ | orze
bITTR Il (I I ((R 7 b @3 % 7)) I SIoHE A, 9% NN RF 14 VB |

Group - C
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Answer any one questions : 1'x 10 =10

@ @IE @36 207 Teg e |

A wooden cylinder of mass M and cross-sectional area A is floating in
equilibrium vertically on a liquid of density p. If the cylinder is depressed

slightly and is then released, show that the cylinder undergoes a SHM with

time period [ T =2 .= j : S
\ PAg
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M o1 G A orezn (B @3l 31009 @18 p 993e @3l SReiR Tof MET SPiy
creb TN Gt (@@ e (m @ @Gt e @eefere e 3@ TR SRR

o

In air; the frequency of sound wave is 256 Hz, amplitude 5 mm and velocit

330 m/s. If density of air is 1-:29 kg/m3, calculate the intensity of sound wave.

Y VW eI A% 256 Hz, [REQ 5 mm, *&#F @ 330 m/s | I T
99 = 1.29 kg/m3 2T OIZCE, *ESAGE OIg0] ey 526 |

What do you mean by sharpness of resonance ?

AAIE SO 709 P @I 2

Find an expression for the velocity of transverse waves in a stretched string. !

Gofb BN 91 I 2R P S Sforars Ffaiba e el awe |

Calculate the velocity of sound in a gas in which two waves of wavelengths

50 cm and 50-5 cm can produce 6 beats per sec.

50 cm @38 50-5 cm ARG Yo o5 (P ST @ifs Cers 6 T Faeroia g s
& SCT *THA (@9 TS 2 ?

What is the absolute intensity of a 60 dB sound ? Take the standard intensity
as 10712 W/m?2, ; <
60 dB R *t2ra 539 Sgel 336 ? 4@ [{F ewie $igel = 10-12 W/m?2 |

Group - D
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Answer any two questions : 2 x10=2C

- (T (I 76 2eaw Teg e

Apply Gauss’ law to obtain electric field due to a uniformly charged infinite

cylinder at a point outside. .

MECH @ IR IE @3 IR e SN [ge @@ (Biferema) agew 9ol
fere ofvecwa a<en (@9 A |
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Obtain an expression for electric field at a point (r,0) in free space due to an

electric dipole. _ 5

<l ofve e Sy *) WA (r,0) o ofversa ETd AFHET (@9 FE |

n

Find an expression for capacitance of a cylindrical capacitor.

QT @I G AP AT (I P |

For the following circuit obtain Vth & Rth :

)]

frafEe 9719 G Vth 8 Rth (39 ¥4 3

5<2 4L L

P fon y Ry

Write a short note on Seebeck effect. 4

S e Borw 9ol Mg B 13|

For a thermocouple, the junctions of which are at temperatures 0°C & t°C. The
Seebeck e.m.f. is E = 16t -0-04 2 uV. Calculate neutral temperature, inversion
temperature and thermoelectric power at inversion temperature. 2+2+2
a3l ORI AITET wfbq ©e@ 0°C @8 °C @x GO NEe STLHETE <1

E = 16t -0:04 2 pV O Cers OoN@l, TeEwN oWl 8 TeEN OPN@

Ooreive FAo! (19 I |




