PHSG(GEN)-01

West Bengal State University m
B.A./B.Sc./B.Com. (Honours, Major, General) Examinations, 2015 {3
PART-I | <
PHYSICS- General ' =
Paper-1I et
Duration : 3 Hours . Full Marks : 100

The figures in the margin indicate full marks.

2y SRS AR e |

i L Answer any ten questions from the following : 10x 2 =20
. -1 weif eesw ew fm ¢
et A A A S A A A
a) If the ‘'vector A=3i-5j+5k and B=5i-j+pk are mutually
perpendicular to each other, what will be the value of p ?
e A A A s A A A
p-93 NN IS (A A=3i-5j+5k 938 B=5i- j+ pk (I 4L ATI(F1 T2d &
[ ?

-y A A A A A A
b) A force F=(-3i+ j+ 5k) acts through a point ( 7i + 3j + k). Find

A
the torque of the given force with respect to point 10 .
%

ol T F=(-30+ 9+ 5k ) @ W (71 + 33+ k)-a3 s faea fe
A | 10} ™2 ANATE 2w A0 5F Refg T |

c) Find the moment of inertia of a solid cylinder of length 10 cm and radius

r = 20 cm about the axis of the cylinder (Given its density p = 9 gm/cc).

@ A5 GIted i 10 cm @32 AP 20 cm; T STF AATE GIEHA Te)
e fFefy a3 | (el itz Gfba S99 p = 9 gm/cc )|
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d)

€)

g

h)

i)

J)

k)

1)

Explain the principle of conservation of angular momentum.
@ ©AT91-97 FRTH TS AT T+ |

What is Reynolds number ? What is its importance ?
@eR 93 W2 & 2 97 srg S 2

What is angle of contact ? On what factor does it depénd <
m{aplel B A0 2 (Pl (P [ATa Boi7 afb WS adfler

Write the principle of equipartition of energy.

“fgq wfasiea Fifel g |

-

The density of hydrogen at N.T.P. is 8:91 x 107° gm/cm3. Calculate

r.m.s. velocity for an oxygen molecule under the same conditions.

oS B9l 6 SPNIgE ZRGEER WY 8:91 x 1070 gm/em > | 9P W
fSiem i9a 1% 35 (91 e 73 |

State Carnot's theorem.

FiCfa Soiofiy fage e |

State Wien's displacement law. Why is it called displacement law ?
S el 7@l By | afbce 72t 3@ qera v 2

What are the conditions for interference of sound ?

st Fyfopicas *eaf & & 2

What is forced vibration ? lllustrate with example.

ﬂa'wwmam ? TWIZASHZ AN %A |
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Define Thevenin theorem.

(cofan Toisivy e s |-

The area of plates of a parallel plate capacitor is 90 em? and the

distance between the plates is 2:5 mm. Calculate the capacitance of the

capacitor in farad.

93l G Al A 9IB AT CHATHA 90 cm 29I A qHA AIGH
2'5 mm | 4IA3HA 4G FIAMG G3(E W7 T2+ |

For a uniformly charged solid sphere plot the electric field intensity

versus distance from the centre.

b FATSI(A W@ﬁmﬁmam m—@emmmmamﬂmcw
TG P E (F1AHaa TTE (A |

Group-A
faeiat -3

Answer any three questions. 3% 10:=30

A-i fon o aras Oed faw

>l A A
If A=iyz + jxz +kxy, then show that the vector is both solenoid and

irrotational. < 5
— A A A
M A=iyz + jxz +kxy T, (AN (T (S 992 A AleWT© €3 g |

What are Galilean transformation equations ? Show that under Galilean

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

anfafere worga ANaae Iece & @RE 2 (W @@, Sinfafere welE@a cF e @
IWA i) weifFafee A |
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3.

a)

b)

c)

a)

b)

c)

What do you mean by gradient of a scalar field ?

(FAR CFaA (AT 9e10e & @i 2

—

— — — 1 — =
If v=wx r, provew = Ecurl v, where w is a constant vector.

W D = w x r T, GIEE AN IE, w = —Zl—curITJ @AAE w  GIo
(S |

A particle moves along the curve x=2t2, y=t2—4t. z=3t-5, where t i
the time. Find the components of velocity and acceleration at time t =

A A A
in the direction i-3j+2k.

36 I (T AT AL OG0 © T x=2t2, y=t2 -4t, z=3t-5, AUE ¢
K2R &
AN (-3 j+2k NS P oifSrast @ gaaa Sone ¢ = 1 7w [efm a1 |

What is radius of gyration ? Find the radius of gyration of a unifor
solid disc of radius r with axis passing through its centre ar

perpendicular to its plane: 14

s@eifea PTE FCE ACa 2 r APNE RS @G 3w (ot srofon wera wifesgel
GfOFIE 932 97 (FHRIYNT S AATE brefeina sapsifon e fFefa a2 |

State the parallel and perpendicular axis theorem.
AR SF G3% 7 % Cofofly Ao 3+ |

A couple of 108 dyne-cm is applied to a flywheel of mass 10 kg 2

radius of gyration 0-5 cm. Find the resulting angular acceleration.

10 kg T3 0-5 cm beif® 1d Y@ < #1222 102 dyne-cm % 2
(A Beon (FIfle gael el e |
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d) Two spheres of same mass and same external radius are externally
exactly similar in appearance. One of them is hollow and the other is
solid. Indicate how they can be differentiated, assuming the standard

formula. D

O3 wa ¢ APy b (e Sigfe AB@ (AE @Are ReE 9hE T |
@3 (oM el ¢ SR A | e sas AR PO e *mie 1 ;A 2

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

of motion. Also show that total energy is conserved. 3+2

AN, 95 FIH] ECHCIA Ty PO MG ToF ST IR 71 | S (I
@, (6 e cafrs A |

b) Derive an expression for the speed of a rocket after a time t with initial
mass MO and initial velocity ug, and having a relative velocity of the

exhaust gas V_, with respect to the rocket. 5

l

@ araea AfEs siferan UG Afes o1 M@y AHA AATE Fsfe mea
s ﬂ%czmvrel (e, t AT AT P60 NSO ANFAIR A Tof oA

P |
6. a) Deduce expression for the rate of steady flow of viscous liquid through a
narrow tube. s 6
) 136 LT 4 AR e @At PR S 9 e S e e e |
b) A plate of metal, 100 sq.cm in area, rests on a layer of castor oil 2mm

thick, whose coefficient of viscosity is 15-5 poise. Calculate the

i horizontal force required to move the plate with the speed of 3 cm/sec. 4

100 sq.cm CFaTaEHe @3 (26 155 poise AweOE & @G (O
" 2mm 7F 930 FEI 827 A 2| OO 3. cm/sec [ Sl FACS @
SIS AT ATATH 23 O 3 e 3586 |
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{7 a)
b)
c)
8 a)
b)

What do you mean by shear ? Show that a shear is equivalent to an
elongation strain and an equal compression strain at right angle to each

other. 1+4

T FEI0e [ @IaE 2 o F (@, SARiEs sfess e reriad [pfe ¢ 1w
v [igfo @afs g fagfon sget |

One thousand droplets of water each of diameter 0-2 mm combine to
form a single drop. Calculate the loss of energy in this process. Assume

the surface tension of water to be 72 dynes/cm. 3

93 ZEAD SEd AR ATSTFHA A 0-2 mm IFd F(A 9B TARCS 7S
a1 26| 3 Afear aeh WfE SenT @ ©f Ff e @@ W9 SR Oe
72 dynes/cm |

Define surface tension. What is its dimension ? ; 1+1
VIR i<l it | @7 @l & 2
: Group-B
faetet -
Answer any two questions. 2% 10=20

- g 20a Ted e g

What do you mean by root mean square velocity of gas molecules ? Draw

the graph of the Maxwell's velocity distribution. 2 +1

ST 9 & G 9 (A9 &0 fF (@RI ? HSER (@91 ID3 @l wwz
IEA |

Calculate r.m.s. velocity of N number of molecules from Maxwell's law of

']

distribution of velocities. . {

N-RUF S9d (LA IFETACEI ARG I Hd (ACE MG 9] (A0 Ife o1
% | :
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b)

c)
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Obtain expressions for y for monatomic and diatomic gases. 4
G 9B 2/AMYR 942 G G2- 2[NS AN (@ y-3 Qe [efa s |

State first law of thermodynamics. 2
wiifeRma a2 e [ige @ |

What do you mean by isothermal process and adiabatic process? 1 + 1
A 2@ 3R Faele eifE e [ @EE 2

Describe the operation of Carnot engine with an ideal gas as working
substance with reference to P-V diagram and hence deduce an

expression for its efficiency. 4+ 2

Frfge Ig Sl A 4@ R p-v @fstas g sl sl dfgea o 3
TN G2 O WO FIfIE TITAN I |

What is absolute thermodynamical scale of temperature ? Prove that the
scale of a perfect gas thermometer agrees with the absolute

thermodynamical scale. 2+4

AN SIVTHLERIS SIoNaid 2/a% (Fe I610@ [ (@R 2 209 I8 (F, Sroafefva
AN (FE @ S| S (TS AT A e Ty |

What are emissive power and absorptive power of a black body ? 2
(T I RRFae 0! 93 (e HIOR < |

Derive Newton's law of cooling from Stefan-Boltzmann law. 2

o RIS 3@ (A RE6a NS Faeid @ 2Afod! 33 |
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115

a)

b)

c)

Write down the Fourier equation for one dimensional flow of heat
explaining different terms. Obtain its solutions for the following

boundary conditions :

(i) At x =0, ()e=60
(ii)) At x=ox, ()P=O

(i) At x=[, 6 =6
e m

where 00 is the temperature of source in excess of surrounding and

Om is the room temperature. 2+5

Rfon AmaRice 1T I OAR 2A0Ed CRea FRaRE geufes sead &1 |
R T =06a W A Tt e e ¢

(i) X =009, Oe=()0
(i) x=0(9, ()e=0
() x=1 09,0 =6

@A 6, A SO AP e wfefae wma @3 0 e WA
Sl |

Plot. 6 vs x.
e

x 93 ALY 0 a7 @B SEw I |

What is thermal diffusivity or thermometric conductivity ?

SgIoel e 2
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b)
c)
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b)
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Group-C

faeie - o
Answer any one question. | ] x10=10
R-(FI @B A T e |

Write down the differential equation of a damped oscillation and explain

its different terms. ‘ 3
WS (AeTEd e TN oy @ wiliearea [fen smafd amm s

Find the resultant motion of two perpendicular simple harmonic motions

of same amplitude and frequency but differing by a phase angle 6. 5

T fAwia € A FEfafE @ag SaeeItad A AR IS 7o FA9e (reeifea

Teay vl ANLDT & TCa, OIerd aifd SifS Waneie e |

The amplitude of a given SHM is 2 cm. Determine the time period of

oscillation if the maximum velocity is 12 cm/sec. 2

@b a5 (e Afed RBI 281 2 em | IEHa Al Fdfa s 3 383 s

(@9 12 cm/sec 29 |

Obtain an expression for the velocity of transverse waves in a stretched

string. 5
@ 2ifae ©icaa ol waera sifscarsta afrs Adfa s |
What is beat ? 2

35~ & 2
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B c) Two wires of steel of same length are stretched on a sonometer. The
tensions in the first and second wires are 8kg-wt. and 2kg-wt
respectively. Find the ratio of the fundamental notes emitted by the twe

wires when the diameter of cross-section of the first wire is half that o

the second.

Aewcdia ufo Bieia win 9o FAFIRDIaa eoa epfde sz 2w ¢ 7o o
BItAd 9 IS 8kg-wt € 2kg-wt | I AN OCAF LAFRMI I BOIW O

AFRMA AN SES T OFE OF {io (AF fofe [eqaa =o410aa Sigsire e

A |
Group-D
faetet -
Answer any two questions. 2x 10=12
(- (I g5 reed Oed e ¢
14. a) State Gauss' theorem in electrostatics. A sphere of radius 3 cm has

point charge q = 7:6 uC located at its centre. Find out the electric flu

through the surface of the sphere. (EO=8 -85 x 10‘12C2N_1m_2) 2%

ferefeckmm M SoAxAmT Rige @1 3 cm IPIE G (TP
76 uC MW ( g ) ISTW | (NP SoAfaest g sfoes ofee T ww ¢

4 | (6 SICZ € ;=885 x 10°12¢2N"1m2

b) Apply Gauss' theorem to calculate the electric field due to an infini

charged wire at some point outside the wire.

MEGTA Tofol] AT @ G0 SN WA oifes oiad A @R {7
wfberwa e Ay aw |
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156. a)

b)

c)
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A positive charge is transferred from one point to another point on an

equipotential surface. Find out the work done. 2

SaeReed @ G (A oW @@ (e 9o @i saWs Wl eI oW
PO Fefa g |

State Kirchhoff's laws and applying it, obtain the expression for the
current flowing through the galvanometer of Wheatstone bridge when it

is out of balance. : 2+3

feftera spaRal fage sea 932 @fb dcaml w03 @sfb L2Hr0H Jirea SCSE wIER
ST TCITRBR -aa way firca erateza Sial o aifeistiet Soieiivn e |

Apply Thevenin's theorem to find the current through the 12 Q resistor

of the circuit shown in the following figure. 3

R amifs fora, (AcslRa Soeim e 363, 12 Q@ @ Wy M a9
T 519 T | ;

—AWWW MWW
3Q 4Q
—‘—-— L
36V = E: 6Q :EIQQ
E E

Equivalent capacitance of two capacitors connected in parallel is 24 pF
and when connected in series is 6 uF. Find out the values of

capacitances of the capacitors. ' 2

9o AR TAGAR DA @92 (@F] PRI & SER $e) 4FPY IS
24 uF 938 6 uF | 419 453 41aag el a5a |
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16. a) Show that when two ('ondil(‘tors charged to different potentials joined
electrically. there is a loss of energy. 4

el a1, 9 qfb fon faeca ifes sifaqidice “ifqaizl eiq @l e a9 23, o3

*fGq Sopy 57 |
b) [llustrate the law of intermediate metal and the law of intermediate
temperature in connection with thermoelectricity. 3

wloiefe faraa S<e] g 3@ Q4 NAS] W@ 3 FRicH 13 |

c) Define thermoelectric power, neutral temperature and temperature of

inversion of a thermocouple. 3

OIFYLNA Ol e, RACorE wloial @ S@we SieaR Aol e |
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