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West Bengal State University
B.A./B.Sc./B.Com. (Honours, Major, General) Examinations, 2015

PART-II

PHYSICS- General
Paper-II

Duration : 3 Hours Full Marks: 100

Theflgures In the margin Indicate full marks.

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

a) What do you mean by coherent sources?

b) Why is central fringe of Newton's ring dark?

c) Write the -differences between Fresnel and Fraunhofer types of

diffraction.

d) On what factors does the dispersive power of a grating depend?

e) What is time dilation?

f) Wrrte the expression of a.c. sinusoidal voltage of r.m.s. value 230 V and

frequency 50 Hz .

230 V ~~~ ~ ~ I.!l~~50 Hz ~ ~ C"51McolSf'!l ~ mfiCI ~~ I
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g) Covert into binary: 23.

h) Define retentivity and coercivtty of magnetic material.

i) Write down Einstein's photoelectric equation and explain the symbols.

j) State Heisenberg's uncertainty principle.

k) What is mass defect?

1) Write down the time independent Schrodinger equation for a particle
subject to potential V. in one dimension.In

"Imr ~9f'lfi -£l<fS~nfJl<fS C*~'>ffil" ~~ M~, <T~ -£l<l$ <fS'\t Vin ~"1~~ ~~

NG!~I

~~ NANDgate m OR gate ~ ~ I

m) Draw OR gate using NANDgates only.

n) Find ou t X and Y in the following :

6 ·13
3 Li + On ---- 1H + X

4Be9 + 2He4 ---- 6d2 +Y

0) Explain the working principle of LED.
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2

Group-A

Answer anyone question. lxlO=lO

2. a) State Fermat's principle.

b) Prove the laws of refraction from Fermat's principle. 3

.. <m!fu~ C~ ~'rn ~ ~'l ~ I

c) Establish the Newton's equation for conjugate foci. 3

~ ~~~ ~ H\s&C~~~'tfU~~~ I

d) Define angular dispersion and dispersive power of a prism. 2

Si91Cll~~~'l'(3 ~'1~~~~~1

3. a) What is spherical aberration ? What are the ways to remove this? 2 + 2

b) The distance between object and screen is d. The distance between the

two .postttons of a convex lens for which images are produced is x. Show

that the ratio of th~ size of the images in two ·cases is (~:: r 4

~ '(3 ~ m;~~ d ~ -£l<f~-£l~ m;~~ ~ CPrJ! ~ ~ '5I<1~t~ ~

~ ~ ~ m;~~ x ~ ~'l ~ ~ -£l~"@:.~ ~N>f.qC"ii~~~ \5f.i9fli3

(d+x)2 ~ I
d-x

c) Find the expression of deviation of a ray of light through a thin prism. 2
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Group-B

Answer any two questions. 2 x 10 = 20

4. a) Find the conditions for constructive and destructive interference due to a

thin film for reflected light. Why is extended light source needed? 4 + I

9fI\5C11~ ~f0~fd1~ 15I1Ci;"f1<P~fiC®<llf0l51C~~'iS!i'U 'il~~l[C1<P 18 ~\~ <lJf0l)lC~~

~~~ ~cfu ~ I ~ 15I1<:C11<P@~~ ~Cm~~~l ~ ~ ~~ I

b) A mica sheet of thickness 12 x 10 -7 m is placed in the path of an

interfering wave so that the central bright fringe is shifted equal to width

of a bright fringe. Calculate the refractive index of mica. Wavelength of

monochromatic light source is 6 x 10-7in. 3

6 x 10 -7 m ~~5rtqC(fJ~ ~~<l'1T~ ~ <lJ1f0l)l~ ~ ~ ~ ~ I Uj~
7 -<lJf0l)l~ ~ 9fC~ 12 x 10- m ~ Uj<l$ 9fI\5C11~ ~ ~~ ~ ~

9ffGfG I!l<l$ ~ ~ ~ ~ ~ <1m I ~ ~f0>1~l~ ~cfu ~ I

c) Is law of conservation of energy violated in destructive interference ?

Explain.

5. Show that the radii of dark rings of Newton's ring experiment area)
proportional to the square root of integer numbers.

(}f~ ~ ~\ ~ ~<rr~ ~\~~ <lJl>11t1 151~ "\~Jl>1~C~ <l~
~~I

b) How can the central spot be bright?

~~~~~9fl@?
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c) Newton's ring is obtained by the reflected ray~ from the liquid placed
between the plano-convex lens of radius of curvature 90 cm and a plane
glass plate. The diameter of third bright ring is 2 mm. Find the refractive
index of the liquid. The wavelength of light used is 5890A. 4

90 ern ~-~~ I!I~ >1~"'bCil1t'$1~ I!I<I~1!I<fl~ ~ <!ilD C~ ~~ ~

~~ ~N>~~"'b~ ~ ~ ~~ ()Nf ~ I ~ ~ Bhnr~<IWf 2 mm
~,~~N>>1~Iq;~~~I<IJ~~~~5890A I

a) IExplain with diagram the method of diffraction due to double slit for a
monochromatic light. 4

~~ ~ ~ 1!I<fl<I'ff~ ~ 'i~ ~~ ~ ~~ ~ <m~
~I

b) A point object is placed in front of a zone plate on its axis. First two
bright images are obtained on the other side at distances 24 cm and 4

em respectively. Wavelength of light incident is 5895· A. Find (1) object
distance from the zone plate. (it) radius of first zone and (Hi) primary
focal length of the zone plate. 4

I!I~ m;a, ~¢jC<fS~~~ ~ ~~ 1!I<fiffl~ ~~ ~il1C<fS~'51~ 9fW( 24 em
I!I<I~ 4 em ~ ~~ ~ ~ ~ ~m Ct;fG'fI ~~ ~ ~0r<fJ
5895 A ~, (i) ~¢j <l'~ CQfC<fl<I~Mi\f<?:l1f.~, (it) ~~ ~1:a'l~ <IW!t~ I!I<I'~.

(11i) ~a, ~¢jC<fS~~~ ~ ~ ~'ffi ~ I

c) Wavelength of the incident light is 5000 A. If number of lines per cm in
the grating is 3048. then find the maximum possible order that can be
seen.

'5Il~ ~ "'b~!lt'N~ 5000 A I!I<I~ C~~-I!I C>1R1f1iT;IC~~~ ~~~ 3048 ~

'>1<I1f~~ ~ ()Nf ~ ~ f.:t'ffi~ I

7. a) Explain Brewster's law.

b) Ho~ does Nicol prism act as an analyser ?
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c) What is quarter wave plate ? The optical axis of a quartz plate is parallel
to its plane. A plane polarized light is incident on the plate normally.
Find the minimum thickness of the plate such that ordinary and
extraordinary rays will rejoin to produce plane polarized light again. ,

!.I. =1·5442. ~t =1,5533 and A=5 x 1O-7m. 2 + 3o e
m~ C~ f<j; ? lfl~ C<!lI~fGiSiC~ I5Il@11<!l~ ~ ~ >1~1@11@1~Ilfl~
~ >1~~f\W5~.!i' C~"@~ a,~'61C~ \511~~ I C~ ~ ~I:f~~

"Il~'1 '8 ~~'1 ~ ~~ ">1Vl ~ \5I1<mf lfl~ ~ >1~~f\b'b~ ~
~9fmI ?

!.I. =1·5442, !.I. =1'5533'lfl<r~ A= 5 x 1O-7~1o e
Group-C
~~-~

Answer any two questions.
c<I-~WU~~~ I

2 x 10 = 20

PHSG(GEN}-02 6

8. a) What is magnetic shell? Show that magnetic moment of a magnetic shell
is equal to the product of area of the shell and the strength of the shell ?

2+2

9f1'b-~ f<j; ? ~ c<l9fl'b-~ ~ ~ ~ t:11'J1qia, '8 ~ ~
~I

b) Magnetic moment of a magnetised steel wire of length l is M. What will be
the magnetic moment if the wire is turned to a shape of half circle?%o 2

l ~ lfl~ ~ ~ ~~ ~ ~ M I \!)1~roC<!l~ \51~ <RI
~~~~~?

c) In a place a bar magnet complet~s 10 oscillations in 90 sec. In this place
B = 200 tesla. In another place B = 250 tesla, then find the time period of
oscillation. for that place. 3

lfl~ .~-~ ~ ~ 90 ~ 10fU~ ~ ~ I ~ ~ B-.Jl~ ~ 200

~ I \51~ ~ B-lfl~ ~ 250 ~ ~ ~ ~ ~~ C'11a'H<!lI'1~ ~ ?

d) Define intensity of magnetisation.

l? ~<!lC"'1'!l~S'bl'!l ~~iMf ~
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39. Show that electrostatic field is conservative.

~ ~ fii~m.~~ ~~ffi I

b) Calculate the potential energy of an electric dipole of dipole moment
p placed in a uniform electric field E. 3

~ m.~~E-~ ~~ P ~ ~ ~ I.£l~ ~~-NC~~~ ~~ ~~
~I

a)

,
c) Find the expression of loss of energy due to sharing of charges between

two conductors of capacitances CI and C2 kept at potential VI and V2
respectively (VI > V2)· 4

CI ~<'l~C2~ ~ ~ 9jffi<ll~~ ~ ~~ ~ ~ ~ ~~~
" . mfil~aotl ~~ ~ I 9@~ ~ ~ <1~ VI~<'l~V2' ~~ VI > V2 I

10. State the Gauss's theorem.a)

b) Applying Gauss's theorem find the intensity due to a uniformly charged
thin spherical shell for -

.~ ~9f9fl"iJ mm'if ~ ~~~lC<l ~ ~ C~ C~ ~ ~~ ~~
~<1~-

(1) the point is outside the shell

~C~~

(11) the point is inside the shell.

~C~~~I

c) Spherical conductor of radius 5 em is charged at a potential 300 volts .
.Considering. it is placed in air. calculate the effective outward force for
the charge per unit area.

(Given: EO.B·B5 xlO-12 ) 3

5cm<'lwm~~~~C~300volt~~~~ IC~

~ ~~ ~ m ~ iSM} ~ ~~ ~ I!I~ ~~Caot ~ ~~ ~
. ~cfu~1
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11. a) Establish the equation of continuity of charges.

1!iIl~ l:lt?lI<11~<P\!)Bl~'1 ~ ~ I

State Kirchhoff's' laws.

2
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d) What type of magnetic materials should be chosen for constructing an
electromagnet? 2

~~-~ ~ iSM} ~ ~ ~ 9f11IQ[~ ~ ~ ?

b) 2

c) A cube of six planes is constructed with twelve wires of resistance r Q

each. Current enters from one corner of the cube and exits from
diagonally opposite corner point. Find the total resistance between these
two corners. 4

~ r Q @IT;~ <1TI:~ ~ fill! -!l<fifU ~ ~ ~ ~ ~ ~ ~ ~ I

~ -!l~ C<1S1'1fill! ~ ~ ~ {3 ~ ~~ ~~ ~~ C<1S1'1fill! ~~ ~ I
-!l~ ~ c<m~ ~tU ~ cm~~c:fu~ I

d) The e.m.f. of a thermocouple with Junction temperatures O'C and tOCis

given by E = 15·8t - 0'03 t2"" volt. Find (t) Neutral temperature,
(It) Temperature of inversion, (nt) Peltier coefficient, 2

~ ~9f1i~ <rM ~~vn'lI~~C~?1 ~ O'C I.!l~~ rc, '!)R¥bf:)1il'\<q)~ ~'1

E = I5·8t - 0·03 t2"" volt ~ (1) ~~ ~~~, (11)~~~ ~,
(ili) C~ ~~ ~c:fu~ I

Group-D

Rst'S\-'Cl
Answer anyone question.

c<I-c<fIWIl ~ ~ m~~
1 x 10 = 10

12. a) Derive the relation between a and f3 for a transistor.

-!l<fifU !iHl@dG1C?l~ a -!l~~ ~--!l~ ~tU ~ ~~ ~ I

2

b) For a common base transistor connection the value' of current
amplification factor is 0·88. If emitter current is 1 mA, then find the
value of base current. 3

~ !il~1@i>Gt'C$l$l ~~'1 ~ ~ ~ m~ ~~ ~ 0·88 I ~ ~~

~~ 1 mA ~,~~~~~~c:fu~ I
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c) Write down De Morgan's laws. 2
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c) Explain with circuit diagram the working principle of bridge rectifier.

~ fbJllq;"P1~I!l~ ~ 1!l~~<!lI~c<fl~ ~~~ ~ ~ I

5

13. a) Do the following binary addition and subtraction: 2+2

(i) 11 1 + 111 + 111

(ii) 11010-1101

b) Show that NANDgate is a universal gate.

~ QJ, NANDC,* I!l~ ~ C'* I

4

(

Group-E

~~-~

b) Establish the relation of variation of mass with velocity.

~'i81 ~~ ~~ 9@~ ~tfit~fC'f1~~ ~ I

5

Answer any two questions.

QJ-~~~~~I

2 x 10 = 20

14. a) Show that kinetic energy of a particle is c2 times of increase of mass of
the particle. Here c is the velocity of light in vacuum. 3

~~ QJ, ~ <fi'tRl' ~ <fi~ ~ ~ c2 'O~ I I!l~ c ~ ~
~~I

c) A man standing on moon observes that two air crafts moving with
veloctties O·gc and 0'8c towards him in opposite direction. What will be
the relative velocity between them if it is measured by the man standing
on one of the air crafts ? 2

D&~ ~ I!l<fi~ ~ ~ f<f~ ~ C~ ose I!l~O 0'8e ffi~ ~
~ 15[~ ~ ~ I ~~<!lI"Wf.l ~ QJ ~ I!l~ ~ 9j~C<1,*<!l~ ~

~~ ~~ ~9f <fi~ ~ ~ 9(l'8m <liC<1 ?
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15. a) Write down the properties of cathode rays.

b) "' ..Explain the 'origin of spectral series of hydrogen spectrum in the light of

Bohr's theory.

c) The wavelength of first line of Balmer series of hydrogen spectrum is

6563A. Find the wavelength of first line of Lyman series of this

spectrum ..

~Sl#1Ci$lri ~~ ~ ~~' ~~ ~~ \!)~'t'Eq'4j 6563A \11 -!l~ ~~ ~

O!t~ ~~ ~~. \!)~!lf'E'fc\ilj~~ f.f'fil ~ I

a) I'

What are continuous X-ray spectra and characteristic X-ray spectra?

2+2

b) Explain Moseley's law according to Bohr's theory:

c) -1Velocity of an electron is obtained 100 m see with an accuracy

of 0·005%. Find the maximum range in which the position of electron

can be calculated. Mass of electron = g. 1 x 10-3 kg. 3

0'005% ~'ll'l\!)1~ -!l~ ~(ft1<p~C~~ ~~ 9f1\8m C'iM 100 m sec -1 I ~ ~

~ ~~ ~ ~Ci;'(<p~c~~~ f.f'fil ~ <lie<!? ~Ci;'(<P!lC~~:\5~ = g. 1 x' 10-3 kg.
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