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WEST BENGAL STATE UNIVERSITY
B.Sc. General Part-I Examination, 2019

PHYSICS
PAPER-PHSG-1
Time Allotted: 3 Hours Full Marks: 100
The figures in the margin indicate Sfull martks, &N T Ty T A A e
Candidates should answer in their own words eI Fice ©IAIF T4 oG9 1A TR
and adhere to the word limit as practicable. a7 71

All symbols are of usual significance.

Question Ne. 1 is compulsory

S R ETHE Ted wifire

L Answer any fen questions from the following; 2x10=20
RS - i e Ter wa:
() What s the difference between polar vector and an axial vector?

CPHETIR (ST 3R SPRIT (O30T T ~M1e o 0
(b) Show that V2" = n(n+1)r"2, for (r0).
@A V4" =n(n+1)r"2, (r+0) &

(c) Between a solid sphere and a hollow sphere with the same mass and external
diameter, which one possess greater moment of inertia?

A ©F € IO R G 30 oo @3 @3l Fhoil iR W, IR T
Al 37EA ¢

(d) Show that no work is done by a particle traversing a cyclic path in a conservative
force field.

(TG (3 ORISR =1 5T& TR 351 65 FORE ANl 7y 27
(e) What is universal gravitational constant?
TG TR T (S I @R 9
(f) What do you undeistand by streamline and turbulent motion?
HRIT @ 753 f o100 ) @I 2
(¢) Show that theoretically o (Poisson’s ratio) lies between —1 to 0.5.
(48 @ IfGFIR, ¢ (T SA) ~1 (A0S 0.5 93 &) ACE |

(h) Explain angle of contact. Does it vary with the angle of inclination of the solid to
the liquid surface?

=i @3 PRI G| T 99 AR IR Wed Tefg =i T 5 e

FEd?
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(i) With the help of a labeled diagram explain Galilean transformation equations.
@foTa R MeNfere Fotiwa FRaR T FCA
(j) Compare the velocities of longitudinal and transverse waves in a stretched string,
g ot w2y e @ ey R (0o G IR
(k) Draw the pressure-volume (P-V) diagram of a Carnot cycle.
BT G Siot & TR (P-V) (e o Al
(I) What is the difference between a stationary and progressive wave?
FTOTR S BT Ay 3
(m) Define thermoelectric power and Thomson coefficient of a thermocouple.
SIAYAR OI9OTTR 0! @ AT @eliTE @ WS |
(n) State Norton’s theorem.

T Bototw e

(0) Write down the van-der Waals equation of state for » moles of a real gas. Under
what conditions a real gas behaves like an ideal gas?

n (T G MG (LY ©Ji ©R @Tem TRl @0l @I O A9 71 9fo

e SR TS WIB=e 7 9
GROUP-A
frote-=
Answer any three questions from the following 10x3 =30
forfefe -t fomfe ervata Saq we
3
2. (a) Find the dimension of g and b in the gas equation (P+ Va—z) (V-b)=RT.

SIS AR (P+%) (V -b)=RT -(Sa a& b -3 W f{efy 33

(b) Obtain a unit vector perpendicular to the surface given by x*y+2xz=4 at the 3
point (2, —2, 3) on the surface.

@ O TNF xy + 20z = 4 T, @ OER B9 (2, -2, 3) R e Bofg
wfeers 4% (o34 T S ,

= 4
(c) If v=wxr, show that w= —l-V x v, where w is a constant vector,

._.l\)

V=wx7 YA, MW@ w==Vx7y ,TAE w 90 &35 (534

N

3. (a) Calculate the moment of inertia of a thin uniform rectangular lamina about an 4
axis passing through its centre of mass and parallel to one of its sides.

aﬁmewwmﬁmmmmmﬁ QR TN I
SR ST AT @ AR SGEINE @ |

1088 2



B.Sc./Part-l/Gen./Physics/PHSG-1/2019

(b) Calculate the moment of inertia of a solid circular cylinder of radius 20 cm and
length 10 cm about its own axis. Density of its material is 9 gm/c.c.

10 cm A @ 20 om LR @F RS eI Gited e S TS TIE) T
et S Bomie e 9 gmic.c |

() Show that 4 =(4xy-2z%)7 +2x2} -3x:%F is an irrotational vector.

(NS @, A=(4xy - 2)7 + 222 - 3% 3 S (o341

4. (a) Finq the radial and cross-radial acceleration of a particle moving under planar
motion.

Wﬂ%ﬁammme%wqwﬂmﬁfﬁmn
(b) Establish a relation between torque and angular acceleration of a rotating body.

3 ARG v w5 @ (R R 7o et vz
(¢) What do you mean by radius of gyration?
SEIER PN TS i o

5. (a) Show that a shear is equivalent to an extensio

n and an equal compression at right
angles to each other and each is half of sheari

ng angle.
mm,mwmﬁwmmwmmmmm
T (IR T |

(b) If n=8x10" N/m?, ¥ = 20x10"" N/m? for iron, calculate Poisson’s ratio.

@R 7=8x10"" N/m?, ¥ = 20x 10" N/im? et stapim wipsire ek 31

(c) 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.

e TG @ R WA TG #TT T GO Sl TS alfent s
COIRETR I (0 43 (I I3 &) 2@ oot At e

4
6. (a) Show that the torque per unit twist of a wire of radius R and length / is ’”;f

where # is the rigidity modulous of the material of the wire.
| TR a3 oiEE I R* @3 TARIR Yyl @ o’ T (e (F effe a5

R4
5T I I 2
' 2

(b) Define surface tension and surface energy.

O ¢ of e e we)

(c) Show that the surface energy per unit area is numerically equal to the surface
tension of that liquid.

e Q@ , ST ffS 9% CRATIET 2 T TR 411G ©ITa ST S[BOITeTa Tt |

7. (a) Define central force and mention its characteristics.
(@R I RGNS G ¢ (g e Srer el

1088 3

2+3

1+3

Turn Over



B.Sc./Part-1/Gen./Physics/PHSG-1/2019

(b) Find the mass of the sun if the average distance between the earth and the sun is
1.49x10° km. Given G = 6.67x107"" ST unit.

TRA 8 R M6 @Y 1.49%10° km T A ©a Fefy I e W
G=6.67x10"" Sl €33

() Find the time period of a satellite moving in a circular orbit around earth at a
height / from the surface of the earth. Consider the radius of the earth to be R.

R BT TerPR T N ql Botarg <R Seifiere rE b THOW
RS T Tetaafla o fRef acan W w1 ofRAW IR

GROUP-B
fror-2

Answer any two questions from the following
frwferiie - 56 evie ea we
8. (a) Write down two reasons for deviation of real gas from ideal behaviour.
IR ST WD S o1t (T Fom 27 45 et Srgrd et

(b) State and explain Maxwell’s velocity distribution law. Draw the graph of
velocity distribution.
TR ot 357 @ e 3w gt 3 ot I5eR ERbal s
I

(c) The degrees of freedom of each molecule of an ideal gas is x. Show that

2 C
y=1+=; where y=—LZ.
x .

a

435 T 2o SR TATOR T’ T (RS y=1+3|m=my=c_!’ |
X "

9. (a) Define entropy. What is its physical significance? Prove that entropy remains
constant in reversible process.

GG @ w1 T3A (o0 Sleod fF 9 oW I (@ 4T Serualy iRy qwait
&3 APT |

(b) Describe the operation of Carnot engine with an ideal gas as working substance
with reference to a P — V diagram and deduce an expression for its efficiency.

F1ae 38 S A 47 e P — VS5 Ry @@ I ZfeiT a3 3t
@ 3wl g 3t

10.(a) State Newton’s law of cooling. Deduce it from Stefan Boltzman'’s law.

Ao Mredaet s e 3011 i Qe 7@ (e @ @i eféwl we
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(b) Find the temperature of the surface of the earth if earth is in thermal equilibrim.n 4
with the Sun. Provided that the tem?eramre of the upper surface of the Sun is
3700°C, radius of the Sun is 7.1x10° mt and the distance between the earth and

the Sun is 1.5x10"
KRR E S TR SER———— T R
Geifeerer

* OITRRE1 T3 1 4 e s e 7.1010° me R, R & 7 e
% 1.5x10" mt |

(c) What is an idea] black body?
D e e ELACT)

(§8)

11.(a) What is thermal diffusivity?
O Gl fF o

(39 ]

S (R 50000 cm?,
=914 540 cal/gm |

GROUP-C
Tomt-at

Answer any one question from the following

ﬁw%ﬁmm-mmwﬁammme

12.(a) Two S.HM.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?

N TR (ST 7 e e e o o fer Rfea (@t =
14T (RR) | O SofR e o e wief et e 0 1 o ReR w27 oy
EIEE

10x1=10

342

(b) A circular motion is equivalent to two S.H.M.s at right angles. Explain. 3
<= 3w o1 7f5 *7o aeR fEmdie wem crrefea @y | <t wcat
(c) What is beat?
T3~ & 9

()

13.(a) Obtain an expression for the velocity of transverse waves in a stretched string.

@A 2fEe v fofe wame siferast @2 afean vﬁﬁ‘f’.«’ml

0\.
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(b) If the displacement equation of S.H.M. be x =a sin (27 +¢), then show that the
: 2
velocity (v) and acceleration (f) satisfy oV +f
<o R IR - e AR x =a sin (o1 +¢) T NS, (7 (1) @
T () FrfeRe i (A o w2’ + 12 =d’0".
(c) Define Doppler effect in sound.

WA CFTE O f&mat i Il

4
=a2£l) .

GROUP-D
fetel-g

Answer any two questions from the following
e @-coiet 717 e Tea we

14.(a) Using Gauss’s theorem in electrostatics find electric field at a point inside and
outside of a uniformly charged spherical shell containing charge Q.

g ofbe kaw AeEw Tt 927 7@ @ W RFE 3l [/ o wifke
eI footam Wk A2 Rre oftr elirters o ffa s

(b) Show that the energy stored per unit volume in an electrostatic field is

lz?,.a‘aEz.
2

A A (7, BfR (0 2if® 4T3 SRS Heeo #ifeq =/ %a,eoEz |

10

(c) State the two laws of thermoelectricity.

©refte- 47 7@ 1 e Sl

15.(a) Calculate the capacitance per unit length of a cylindrical capacitor with inner and
outer radii a and b respectively. The outer surface is grounded and the space

between the cylinders is filled up with air.

b BIeIFTo 4T s G tned 4Reeea M el ) fowta oive e <2
@R IRF I b 1 (oY DR fooram B A ait o

(b) For a thermocouple, whose junctions are at 0°C and #°C, the Seebeck e.m.f is
e=16t-0.04 uV . Calculate neutral temperature, inversion temperature and

thermoelectric power at inversion temperature.
G PR 40 R 0°C R £C M AFE TeAw Nwd et
e=16t-0.04¢* pV | O R0 S, TG olomigt Gk wiorefbe el

99

16.(a) State Kirchhoff laws in electrical network.
e 6 cFeE T @7 el @A
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() For the following circuit, obtain Vy, and Ry:

Mqﬁwm'mwkmﬁ@m:

3Q 40
AW MW

1oV — % 10Q % Ry

4BCD is a square of side x metre long and is made up of wire of resistance
r ohm / metre. Similar wires are connected across the diagonals 4C and BD.
Show that the effective resistance of the framework between the corners 4 and C

1s (Z—ﬁ)xrohm.

ABCD &3 2TFa T 26 2w o x fidr wwk 2o are @ o e tod O
@ 628/ oR | @3 @ o e it 39 4C @R BD 7@ 018 (@4 9 C &F
T G MY (2 - /2) xr 6

(©)

1088 7




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

