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West Bengal State University MAlt
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B.A./B.Sc./B.Com. (Honours, Major, General) Examinations, 2015 ~ 0.t.:

. PART-I ~t-l;7 ~- ~PHYSICS- General c; ~*

Paper- I ~ L\~

Duration: 3 Hours Full Marks: 100

Thefiqures in the margin indicate Jull marks.

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

a} - " " "If the 'vector A=31-5}+5k - "" "and - B=51-}+ pk are mutually

perpendicular to each other. what will be the value of p ?

- "" " " " "b) A force F=( -31 + } + 5k) acts through a point ( 71 + 3) + k). Find

"the torque of the given force with respect to point 1O}.

- """ "" "~<MU~ F=( -31 + l + 5k) ~<MU~ ( 71 + 3) + k )-~~ ~~ Nrn fu;m
" '~I 10} ~~~~~~R'ffi~1

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

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

~<MUf.t@i; cml;!;~~ 10 ern ~<l'~ <l'WI1~20 cm; m ~ ~~ CD1~ ~

~R'ffi~I«()f'8m~~~~p = 9 gm/ee)1
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h)
-5 ·3

The density of hydrogen at N.T.P. is 8·91 x 10 gm/cm. Calculate

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

PHSG(GEN)-O 1 2

d) Explain the principle of conservation of angular momentum .

•

e) What Is Reynolds number? What is its Importance?

f) What Is angle of contact? On what factor does it depend?

g) Write the principle of equlpartition of energy.

~'1 Dt9f '{3~~ *"Ql§1CiSiC~~~ 8·91 x 10-5 gm/cm 3 I <!l~ \51'

'6l~CiSi~ '6l~ ~ ~o;f~"f f.l~~ I

I) State Carnot's theorem.

j) State Wlen's displacement law. Why Is It called displacement law?

k) What are the conditions for interference of sound?

1) What Is forced Vibration? Illustrate with example.
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m) Define Thcvenin theorem.

n) The area of plates of a parallel plate capacitor is 90 cm 2 and the

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

capacitor in farad.

<!l~ ~ma1 ~ ~ <!l~ ~ C'Il>\!l<PC'j 90 ern 2<!l~~ ~ ~ <n~~

2·5 mm I ~ ~ "<l':rfmi5 <!l~ R-rn ~ I

he

0) For a uniformly charged solid sphere plot the electriC field intensity

versus distance from the centre.

<!l~ >pl~\5rc<1 ~ ~ C~ 0l'QI ~~ ~ ~?I ~QJ C<1iCfC~

~~CC1~~~~1

Group-A

Answer any three questions. 3 x 10 = 30

2. a)
_ A A A

If A = iyz + j xz + k xy. then show that the vector is both solenoid and

irrotational. 5

~_ A A A .

<ll"f A= iyz + j xz +kxy~, ~ c<T ~ <!l~~ >jMo:jc~\5 <!l~~ ~9 I

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

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

~ ?11~ ~'1 ~ f.$ ~ ? ~ c<T, ~ ?I1~?I 0l'QI ~ .

~ (q'ifJ ~9jffi <1f\5'!l ~
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3. a) What do you mean by gradient of a scalar field?

b) Ifv=wx - I -r , prove w = 2curl v. where w is a constant vector.

w x r~, ~ ~'1 ~, w

~I

c) 2 2A particle moves along the curve x=2t . y=t -4t, z=3t-5. where t i

the time. Find the components of velocity and acceleration at time t =
1\ 1\ 1\

in the direction 1-3J+2k.

I.!l~ ~'1l c<r <Rl"9j~ '5Ij\;Jl"~ <l'l"@\51 ~ x = 2t2. Y = t2 -4t. z = 3t -5, c<r~ t ~
1\ 1\ II

~I 1-3J+2k ~~~~~t;1'{3 ~~'B1~9jl~ t = I ~~~~I

perpendicular to its plane: I ~

4. a) What is radius of gyration ? Find the radius of gyration of a urufon

solid disc of radius r with axis passing through its centre ar

~~ ~~ ~ ~ ? r <l"Wl1~~ I.!l~ ~ C'i1lC1~ ~ '5IN;ii\ 'lI151

'5I~Jf'1~ I.!l<l"\I.!l~C~t!tMO\f~ \5f'll' ~~ t>l~f\?JfG~ ~~ ~~ ~~ ~ I

b) State the parallel and perpendicular axis theorem.

c) A couple of 108 dyne-ern is applied to a flywheel of mass 10 kg a

radius of gyration 0·5 ern. Find the resulting angular acceleration.

IOkg~~~0·5cm~~~~~I.!l~U'~~~ 108 dyne-cm~mmt;1

~ ~~'\ffi ~ ~'1 ~~ ~ I

ISUB.-B.Sc.(GEN)-PHSG-2110 I



narrow tube. 6

5 PHSG(GEN)-O1

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. 3

~~'S"{:!'8~Wn~~c~~~C~~~~~~1

~<PfflC'lflCi<I>~9ff '8 \5l~ ~ I $I1't ~ ~ ~ ~Vf"{:! ~ ~ ~ ?

5. a) Show that for a conservative for.ce-field work done is independent of path

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

~ c<J, ~<Pffl'1~ffi<1ajC'lf'CJl~is'MJ ~ ~~~ \5~ ~"{:! ~ on I\5IBro ~

or, C"$ ~ '1~~ ~ I

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

exhaust gas Vre1 with respect to the rocket. 5

~ ~C<r>ct;~~ ~<I'l'f uo' ~ 'S"{:! MO ~<I~~c<r>ct;~~9f'C"ll' f.l~ ~
\5ffC~ ~<I''l'f Vre1 ~, t ~ 9f'i:~ ~C<1lt;tt~ ~'>1~<r>~C~ ~~fajt \59f9ff'M

~I

6. a) Deduce expression for the rate of steady flow of viscous ltqutd through a

b) A plate of metal. 100 sq.cm in area. rests on a layer of castor oil 2mm

thick. whose coefftcient of viscosity is 15·5 pOise.' Calculate the

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

3 100 sq.cm C'lf'Jl<Paj~m ~<Pffl C~ 15·5 poise >1lct\!)t~ ~ ~ ~

2mm ~ ~<Pffl '&@"{:! '8~ m~ ~I C~ 3 cm/sec c<fC'l'f~ ~ c<J

\5l1~fiI<r><rcG'!"{:!~ ~ ~ ~ f.l~~ I
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• 7. a) 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

~ ~ ~ c<m:~ ? $l1'i ~ 81,~ \5lR,Ci ~m~'i ~ 'G ~

~~~~ <!l<rfG~~ ~ I

b) 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

<!l~ ~ ~'it ~ ~~J<flro'?l ~ 0·2 mm <!l~ <flTII <!l<rfG \S1CiMO\fC\5 9@'i\5

~ ~I <!l~ ~ ~ ~ '5!9fD1J ~ \51 fr!~ ~I ~ m ~ ~
7.2 dynes / em I

c) Define surface tension. What Is its dimension? 1 + 1

Group-B.

Answer any two questions. 2 x 10 = 20

8. a) What do you mean by root mean square velocity of gas molecules? Draw

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

'>tJPI'5!~ "f'I 'if\!? q'i[ c<!'i'f ~ ~ ~ ? ~~ c<!'i'f ~ CC1~ ~

~I

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

distribution of velocities.

N-~~~ '5!~ ~ ~~ '/fRfCq'i'f ~ ~ C'<fC<fi~ q'i[ ffi'i'f'?! q~ 'i'f"R

~I
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c) Obtain expressions for y for monatorruc and diatomic gases. 4

9. State first law of thermodynamics.a) 2

b) What do you mean by isothermal process and adiabatic process? I + I

c} Describe the operation of Car not engine with an ideal gas as working

substance with reference to P-V diagram and hence deduce an

expression for its efficiency. 4 + 2

~~ ~ ~ 'i1W! ~ m P-V ~~ ~ <£l~ ~~~ ~ <!~

~ <£l<!~<£l~~ ~llt'11 <!J~ ~ I

1'0. a) What is absolute thermodynamical scale of temperature ( Prove that the

scale of a perfect gas thermometer agrees with the absolute

thermodynamical scale. 2 + 4

\5l9f'ijR>f<lI'fJP"l~~\5l~ ~"1l ~ -r-~ f<f> ~ ? mTt"f ~ c<r, \5l9f'iiR>f<lI'fJt~

~ ~ \G ~ 'i1W! ~ ~~ ~ firr:c1'<Jhr I

b) What are emissive power and absorptive power of a black body? 2

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

~-~1'11St1lJ1~ ~ C~ H\Yf;(fl~ .:n~~<fl~C~ ~ ~ ~ I
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I 1. a) Write down the Fourier equation for one dimensional flow of heat
•

explaining different terms. Obtain its solutions for the following

boundary conditions:

(1) At x = 0 e = e, e 0

(ii) At x = 00, 8 = 0e

(Hi) At x = I, e = ee m

where 8
0

Is the temperature of source In excess of surrounding and

8
m

is the room temperature.

~ ~m <fJI~ ~ \5tt~ ~~ C>il'-c;n ~~~ ~<rS)jtRl<rS ~'1fG M~ I

~~~iSMJ<.!l~~~~~~~

(1)

(H) x=oo(\5 8 =0, e

(Hi) x=1 (\5 e = 8, e m

Ql"~ 8
0

~ @~~ 9f@~ ~ 'blR>M'& \51~ ~<l~ 8m ~ ~~

~~I

b) Plot. 8e vs x.

c) What is thermal dtffu stvtty or thermometric conductivity?
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Group-C
f<1~t~- ~

Answer anyone question.
c<I-C~C.ftI!l~ ~~~ ~ Wi I

i v to s ro

12. a) Write down the differential equation of a damped oscillation and explain

its different terms. 3

b) Find the resultant motion of two perpendicular simple harmonic motions

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

~ ~ '{3~ ~ I!l<l~ ~~~ 'lfC~ ~'f OU~ 1ffl ~ ()f!C'f~

'm:~11xt19f1~ b ~G'j, \5~ ~ 'iffG frr~9f'f ~ I

c) The amplitude of a given SHM is 2 ern. Determine the time period of

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

~'5f 12 em/see ~ I

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

string. 5

b) What is beat? 2
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• c) Two wires of steel of same length are stretched on a sonometer. The

tensions in the first and second wires are Bkg-wt. and 2kg-wt

respectively. Find the ratio of the fundamental notes emitted by the twr

wires when the diameter of cross-section of the first wire is half that 01

the second.

~~\tc'4J~ ~ffl ~~ \5Bt <!l~ >jC"'ll~rc~~ '{3~ ~ ~I ~~ '{3 ~ ~

~ ~ <J~ Bkg-wt '{3 2kg-wt I ~ ~~ ~~ ~~Ct1(UT~ <fW1 ~ ~

~~Ct1(Cq~ ~ \511~ ~ ~ \5Bt "'iJGC~ R%5 ~~ ~ ~~ R4

~I

Group-D

Answer any two questions. 2x 10=2

14. a) State Gauss' theorem in electrostatics. A sphere of radius 3 em has
point charge q = 7·6 ~C located at its centre. Find out the electric flu

8 85 lO-12C2N-1-2through the surface of the sphere. (EO =' x m ) 2 +

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

charged wire at some point outside the wire.

~~ ~9f9fTIfJ ~'i1 ~ <!l~-m ~ ~ ~ ~~ • ~ ~

~~~ ~ R'ffi ~ I
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c) A positive charge is transferred from one point to another point on an

equipotential surface. Find out the work done. 2

~<r~CG'Rl <!l~ ~"i C~C<r ~o1J <!l<!>~~ <!l<f>"ffl~<f> '!iTl~;j"C-<1l f.mJ <rf'{3~ ISr"'"i!J

<f'!i<fil<f ~'fiJ ~~ I

15. a) 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

~c<r~ "1.~~f<r'f5 <!>~~ <!l<f~<!lfG~G11'i'1 ~ <!l~ ~~'GC>Grr{~ ~ ~

'i'IJ1C'j\5T~-<!l~ ~~ fi1U! ~~~ mJll mm ~C'jf @9f9fl1'M ~ I

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

of the circuit shown in the following figure. 3

f.ffi ~ m, C~ ~9f~ ~cm'i'f ~, 12 Q ~~~ ~~ NG! ~ ~

~ 'i'I'f.'lf~1

..
30

60 • 120

..
40

36 V -.:

c) Eqntvalent capacitance of two capacitors connected in parallel is 24 Ill"

and when connected in series is 6 !AI". Ftnd out the values of

capacitances of the capacitors. 2

1fG ~ ~ ~(~1n! <!l<f~ ~~ ~ ~ ~ ~ ~ <!~

24 Ill" <!l<f~6 ~IF'I ~ ~ ~~ ~'fiJ ~~ I
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16. a) Show that when two conductors charged to different potentials joined

electrically. there is a loss of energy. 4

~~~ <t>~Flc<l, ~~ IlJG ~~ ~r<! \5.11&~9ff~r<I1~C<:fj9fm~ ~~ I<lBff'L~<T>m~, 15~

X"jfu:~ \51 ~ ~ I

b) Illustrate the law of intermediate metal and the law of intermediate

temperature in connection with thermoelectricity.

c) Define thermoelectric power, neutral temperature and temperature of

inversion of a thermocouple.
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