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West Bengal State University
B.A./B.Sc./B.Com. (Honours, Major, General) Examinations, 2013
Part - 1

PHYSICS — GENERAL
Paper - I '

Duration : 3 Hours ] [ Maximum Marks : 10(

Candidates are required to give their answers in their own words as far as practicable.

The figures in the margin indicate full marks.
TG JAPTER fACera S1Fw (o AN |
Ay RAR fTER @ |

Question No. 1 is compulsory.

> T AT G WREYS |
Answer any ten questions': 10x 2 =2
A I Wi eivas Oas fus ¢
a) Find the dimension of coefficient of viscosity.
Agoreas Wl fRefa e |
b) For the given conservative force-field 7 (r)= - r% ?. where k is a constant

find the potential. ~ i
oG AR TR [ (r) = -r—k,z P9 CWE, QA k 93 439, [Req oy 32 |

c) Find the escape velocity of an object of mass 10 kg on the surface of th
earth. Given the radius of the earth = 6400 km ( assume g = 10 m/s ?2).

ARA +F SRfFs @B 10 [Frenm Swa I AT @5 (@ FFH | AHE AE @
*ffea Ied = 6400 B 1 (@8 g=10f/2)
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d) Show that theoretically ¢ ( Poisson's ratio ) lies between - 1 to 0-5.

AR (@, SIfEFSIR o ( ATAEI SFANS ) — 1 (AF 0-5 93 W& AF |

e) Show that, for one mole of ideal gas the kinetic energy E = % RT, where

symbols have their usual meanings.

M (T, 9 (e S ST e sifexife E=§RT,@W%§@%%%@@@ |

f) Is it possible for a Carnot engine to have 100% efficiency ? Explain.
I gt wwel & 100% 267 7S 2 A1 IFA |

g State Norton's theorem.
Ao Sotoarf Riqe T |

h) Write down the differential equation for forced vibration. Explain the terms in

the equation.

A TR SR HNPAN o137 | AR ol R s |
i) What is the ‘neutral surface’ of a bent beam ?

@3fb AP FreR AT wer’ Ferre & @ 7

i A particle in S.H.M. has amplitude 10 cm, time period 1-5 s. Find the time

required by the particle to traverse a distance 5V3 cm from its equilibrium

; position.

e resifea=em @3B I RS 10 cm 9L GEwFE 1.5 s | AWNIKEA (U@
: 5 V3 cm 3% oy 370e 07 IS 335 #ANI 2

k) What do you mean by the terms ‘Surface tension’ and ‘Surface energy’ ?

OO 8 & IS I @I ?

et
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) If A=x2 y? - 2xz} + 2yzKk, then find curl curl A.
=) g -
WM A =x2yl -2xz) + 2yzR 0, 91%& curlcurl A R 3% |

m) If 7\) =1+ 2_]"\ + 4k and ﬁ =27 - 9 + 3Kk . calculate their scalar prod

Find the component of B along A

Ife X:’i\+21"\+4kéﬁ'{ §=2?—f+3£@,wﬁ_§?‘imm@w
T | A e B2 Befioe] 3© 2

n) Define entropy.
G Gf*a ge fua |
o) The area of plates of a parallel plate capacitor is 90 cm 2 and the dista

between the plates is 2-5 mm. Calculate the capacitance of the capacito

farad.

G0 FAATAET 210 QAP 96 TSI FAFE 90 cm 2 932 A 164 4N 2.5 m
qi730a I TG 9IS ey I3 |

GROUP - A
et -=
Answer any three questions. 3 x 10 =

@ @i foa aena Twx fim |

> 3 a) Using dimensional analysis, find the time period of a simple pendulum.
TG Reere 3727 @ G3f e (IeTa Affaaere Fefy e |

_)
b} Calculate V . r—% :

V.[;’;Jﬂﬁwn
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c)

b)

c)

b)

c)

The acceleration of a particle at any time t 2 0 is given by

.—)
& - qd—'t’— = 15 cos 3t { - 10 sin 3t §* + 20t K

If the velocity —13) and displacement T are zero at t = O, find _v) and —r? at any
time. 3
(P T2 |99 @ (A W ¢ 2 0 (O a9e iR,

> _dv

QHHE = 15cos3tf—1051n3t_j"\+20tk

T t=0 (o oR AMERT D @R IR T X T OR @ @I FNEI G v 93% 7
A 3z |

Define conservative force field. 2
A EICHCER ATH A |
Show that, force field given by,
A A
7 = — ix+ jy is conservative. -
P (X, BTG IATHA [ = - fx+ Jy 2o A |

Find the moment of inertia of a solid sphere of mass M and radius r about any
diameter. Hence find its radius of gyration. 3+2

M S 8 r JFNHA 93 NG (M (I JITR ANATE SO0 IS (I3 IF | (AW
(ATF G beraifea ey [efa e |

Find out the gravitational field intensity due to a thin spherical shell of mass M
and radius a ( having uniform density ) at a point outside the shell. 4

M ©3 € g JPMER G AT (AT (e (4@ 64, (nesioa oo wy 71w )
CHTA (DA AREA P! 93fo R w2l oFa ke siom1 39 |

Find an expression for radial acceleration of a particle moving in a plane. 3
e SfTS (I I8F WA TACHR Al Refa e |

Show that a shear is equivalent to. a compression and an equal extension at

right angles to each other. 3
M (T, (I IEF P Ol 897 Aifis wfery fice frarfie swm e emet @

FIIHA-9F FAIGe) |




b)

c)

o
B

b)

c)

d)

b)
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Derive Poiseuille’s Equation for stremline flow of a liquid through a nar

tube.

(I 37 7CeTa N4 A GATCa 2R T ARG A9 Refa 32 |
State Stokes' law and give its mathematical form.

R @i [Rge % v @3 Mafes oS fegm |

Calculate the difference between the pressure inside and outside of a spheri
soap bubble of diameter 1 inch. Given surface tension of soap solution

25 dynes per cm.

93 1 3f% TR ARIER I TSP @ AR TIA TG BT AL W] I3 | ¢
TR, AW TET 2P0 25 Bz /G |

State Stokes' theorem on viscous force.

AHSI-ACER CHLI FoIR-a3 Boiomfb Rge % |

_..)
Prove, E = —rLz is an irrotational vector.

S

o I, B = ;% G orgef (o34 |

If ¢ =x2yz+ 4xz2, find Vq) at (1, -2, -1).

afa ¢=x2yz+4x22§‘§l,?§f€ﬁ(l. -2, -1) ﬁW?t}W?

What do you mean by geostationary satellite ?
ST Soierg FECS I @IRE ?

Prove that, Y=2n(1 + o), where Y is Young's modulus, n is rigidity modul
and o is Poisson’s ratio of material.

4N FFA, Y =2n(1+0), FAE Y T 31 S, n Z& {5 SIF 6 ¢ T TAMIT
AT SATS | .

What do you mean by streamline flow of a liquid ? What is Reynold's number
How is it related to streamline flow ? 2+24

GAEA YA AR 60O B @R ? (@FFC9 A F) ? @t FreR YAnaL &43nza A
3@ ? ;
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8 a)
b)
c)

9 a)
b)

c)

GROUP - B
et -
Answer any two questions. 2x 10 =20

A I o e Tea e |

Define degrees of freedom of a particle. Obtain expression for y for a

monatomic gas. 1+3

9=l @ MO N IATS F) @R AN IF | 9T GFANGI MR CFCI 13
aiferre fAefa 394 | '

Starting from the first law of thermodynamics, show that

U
c (_) . 3
¥ Ler T
oS g 7a (UWF @I @
oU
v (%)
v-X1aT |,

A certain mole of gas at N.T.P. is expanded to three times of its original

volume, under adiabatic conditions. Calculate the final temperature and

pressure if y for the gas is 1.40. 3

ol 5171 @ SIS, TCHS (el TPIT FFON i O e foren 1% 3fa
251 | S OioIal @ IR et I3, T MR y ™ 1:40 |

Find the efficiency of a Carnot engine. ' 4

PG 2Rz wwel [T 394 |

An inventor claims to have developed an engine working between 600 K and
300 K, capable of having efficiency 52%. Comment on his claim. 4

e SiREES wE 396 @, (1 93 2fgF 00T ICACR (T1 600 K € 300 K-93 A F1&
FACS A G A 750! 52% | O Wif 70T TIY I |

Write down van der Waals equatidn of state for n-moles of a real gas. Explain

the terms in the equation. 2

n-GIE AW MICR CHCE SJF O e Al figm | fewer [fen v i
A |

i1




10..: 8
b)
c)
1L al
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Define emissive power and absorptive power of a body.
@ I [fFad wwet e e e ikw | |

State Wien's displacement law.

fora /a9 3@ Ryge o84 |

Write down the first law of thermodynamics. Using this law, establish t
following relation :

ormeve[r (). (),

where the symbols have their usual significance. 24

sivsfeRm e @i F13m | 92 @ (I FxfaRe FTwadat afss sz

crmcy+[o+(%),] (%),

@A el o AR asfere sy IREe s |

Thicknesses of two slabs are d ; and d , and their cond_uctivitles ( therma

are respectively k, and k, . If 8, and 6 , represent their outer surfa

temperatures when they are in contact and subjected to heat flow, then shu

that the temperature of the contact is
k k
1 2
P s e

i TR QY IVUFW d | 9R d o, GR G O AR IWFW k| GR ky 1@
AYE I3 IR 1Y A SIe121R b1 29 | 3w 20w 4t oo Sl 6, @R 0, !

O A P m,aquamﬂﬂm

kl k2
e 8.+~ 18
e_(dl] : [d2) i
. k, ki
4,8
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12.

b)

c)

b)

c)

Draw Maxwell's speed distribution curve of molecules of an ideal gas at a given
temperature and indicate the most probable speed. Why does the height of the

graph decrease with increase in temperature ? 1+1+1

G20 278 ST AT BfS Io7 FFT MHeEE-93 @Afval wiga gaz sditors
AR wfea Swifae srgW Biee a4 | (@9 @Fiforar ool Swe! e ALy 257« 2

Deduce ideal gas laws from kinetic theory. 3

sifeey (AF e MeR e afos s |

Answer any one question. 1x10 =10

A @A G 2T a3 faw |

Two S.H.M.s of same frequency but different amplitudes ( having no phase
difference ) are acting at right angles. If they are superposed, what will be the

resultant pattern ? If the amplitudes are equal what will be the result ? 3 + 2

memﬁaiﬁwmﬁmmmmzﬁwmﬁﬁm(mmmw
@2 ) | o BHARvfS 3 Fa Wl et 23 2 I O [wr W 23 orREE A

A ?
A circular motion is equivalent to two S.H.M.s at right angles. Explain. 3

936 361 91fS 7S *igia eI fFariie e ;eI e | A1l T |

Define Doppler effect lﬁ sound. 2

WA CHCA GHEa fFEa g e




c)

b)

b)
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Write down the equation of a progressive wave. Explain mathematicall

formation of stationary waves by the superposition of two progressive wav

HeTSA0HA TNl Brga |1 4fb verear SeifReiren T e FeR FIAH B 7w o o
fRrere 7 (w2 |

When two organ pipes sound together then 7 beats per second from. I

ratio of the lengths is 50 : 51, find their respective frequencies.

7o Sofiq T G RiNS FA0E G 77 F9e= Besin 23 | AR+ 7iod A ©
50 : 51 Z(#, QU IAICF T fefw 39 |

Write down the differential equation of a damped oscillation and expiai

different terms.

SRS (TR S FPAef F1gm | i [ifen omafd ana a0 |

GROUP - D
et -9
Answer any two questions. 2x10

(@ I o ATe O&3 e |

Using Gauss theorem find the electric field outside and inside of a unifo:

charged spherical shell containing charge q . .

Wwwmqmmaﬁhﬁmwme%mwﬁhmmﬂﬁ
CER AR Aefa 32 |

Find the capacitance of a parallel plate capacitor assuming space between
plates is filled with a dielectric of dielectric constant ¢ o

G ANGAET A YA YIFPY Wl s | 403 7w, Wﬂm@mmvﬁﬁ@e
WWWeol
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15.

16.

a)

b)

b)

c)

State Kirchhoff's laws. Using these laws obtain the expression of the

galvanometer current in an unbalanced Wheatstone bridge. 2+4

e sl ffm | @2 Saefd 3977 3w Wit wefShire Ro0oW e MmeaemIfitE

RITAAR JG3 [efa a1 |

An electrical cell of e.m.f. 10 V and internal resistance 3Q is connected
parallelly with another cell of e.m.f. 12 V and internal resistance 2Q. This
combination is new connected parallelly with an external resistance 2Q2. Draw
the circuit and calculate the current through the external resistance and the

potential difference of both cells. 3+1

935 AT SfTwHIas I 10 V 932 SeiE9 @14 3Q | 9 93 AiHifaa ofeweme 1@
12 V 93 oRead (J14 2Q | O ANSAE A IRF 2Q (@ANGE AR {S 391 T4 |

IS oEw e Wag IRR @ Wy e e Rfa swa | T ibifde e etew

9 ?

Calculate energy loss‘ on sharing of charges between two charged bodies. 3

b ofewifds awa Ty SuW IHER 7 e wepa [Rda aw |

State the two laws of thermoelectricity. 2
Sivefbe-aa 3@ 7o Rge 334 |
What is the difference between Peltier effect and Joule effect. 2

(Ao (& e g fFar sy ke ) o




d)
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The thermo-e.m.f. of a thermocouple is e ( in LV)=16-34 t - 0-021 t2, whe
one junction of the thermocouple is at 0°C and the other junction is at t°

Determine (i) the neutral temperature and (il) Peltier coefficient at 100°C

the thermocouple.

G AT °C-a B&Y @ WoRfs 0°C-a AN g7l G wistofbe-aETNa Sitmie 2
e(pn VI ) = 1634 t - 0-021 t2 | SR (i) FA0or® O @ae (i) corw
afE 100°C-9a Refa T | ' '




