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

PART- II

PHYSICS - GENERAL
Paper - II

Duration: 3 Hours 1 [ Full Marks: 100

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

The figures in the margin indicate full marks.

~ <i~ ~ ~ CG'T~ <n~~ I

~ ~~~~~'1~ ~I

Answer any ten questions : 10 x 2 = 20

a) The angle of a thin prism is 60°. The angle of minimum deviation for green light
is 30°. Find the refractive index of the prism material for green colour.

~~ ~ ~ ~Gj 60° I ~ \5IW·"'I.~ ~ ~ ~lfGC<75IGj30° I ~ <R~ ~ ~

~~ ~fG"1~I~ ~ ~I

b) Why monochromatic light commg from two different sources do not form
interference pattern ?

c) Spectrometer always uses Ramsden's eyepiece. Why?

d) Distinguish between Fresnel and Fraunhoffer class of diffraction.

, e) Calculate the polarizing angle for light travelling from water of refractive index
1'33 to glass of refractive index 1·53.

~I
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f) What is wattless current?

g) Define the coefficient of self-inductance of a coil. What is its SI unit?

h) What is eddy current?" How is eddy current loss minimized in a transformer

i) Draw a circuit of OR gate using NANDg':lte.

NANDC~ >j1~ICl;J1OR C~ ~ ~ ~ I

j) How is depletion region formed in"a p-n junction diode?

k) Why is a series LCR circuit called 'acceptor circuit' ?

1) A nucleus emits an a -particle followed by two"p -particles. Show that the
nucleus is an isotope of the initial one.

\£l~ H\BGr~I>j 2f~ \£l~ a -~~ R~~ ~ \£l<f~ \£l~ 9@ ~ P-~qr R~~"~ I ~

~ H\BGr~I>jf& 2fT~ H\BGr~IC>1~ \£l~ ~1~C>1lt'Gl9fI

m) Write down the postulates of Einstein's special theory of Relativity.

n) What are the differences between visible light and X-rays?

,
0) An electron is accelerated through a potential difference V. Find out it

Broglie wavelength.
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Answer any one question. 1 x 10 = 10

a) State Fermat's principle and establish Snell's law of refraction of light for plain

surface from it. 2 + 4

b) A thin prism of angle 6° is made of crown glass. The refractive indices for the

material in case of red and blue colours are 1·517 and 1·523 respectively. Find

out the angular dispersion and dispersive power of the prism. 4

~I

a) Describe the construction of a Ramsden eyepiece. Draw the necessary diagram

of the trajectory of light ray through it. Which type of eyepiece is preferred in an

optical instrument - a Ramsden or a Hugens' eyepiece? Why? 2 + 2 + 2

b) Two convex lenses of same material of focal lengths 30 em and 10 em are

co-axially combined. Find out the distances between them to get minimum

spherical and chromatic aberration of the combination. Comment on your

result. 3 + 1

,
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Group - B

~~-~
Answer any two questions. 2 x 10 =

4. Show that in interference phenomenon energy is neither created nor destroy

but is conserved.

a)

b) Explain how rings are formed in a Newton's ring experiment.

c) Why are the Newton's rings circular ?

d) In a Newton's ring experiment, the diameter of 15th ring was found to

0·59Q em and that of the 5th ring was 0·336 em. If the radius of curvature of 1

Plano-convex lens is 100 em, calculate the wavelength of light used.

~-~~ fu~~ 15th fu~~~~<uPf 0·590 em ~<f~ 5th fu~-~~<uPf 0·336 err

5. a) Compare the grating spectrum and prism spectrum.

b) Deduce an expression for resolving power of a plane diffraction grating.

c) A narrow single slit having illuminated by a monochromatic light of waveleru

5890A forms the first order dark diffraction fringe at a separation of 2 mm fn

the central maxima. The screen is placed at a distance of 40 cm from the s

Find the slit width.

~~ ~ ~ CQW.lS40 em ~ ~~ ~ ~ I ~ ~~ 5890A '&,:I5T~ccfl~ \!l~

~~~~~\5f~~~~~2mm~~~~1



6.

7.

8.
\
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Explain the Huygens' principle of wave propagation. Hence prove the laws of

reflection from there. 3 + 3

b) What are the differences between interference and diffraction? 2

c) What is polaroid ?

C9jIG1I~C~\S f<rs ?

2

a) How does polarized light differ from unpolarized light?

>j ~ <q R;~ \S \51>j~ <q R;\5 \511tG41~ \5<J'Te, f<rs ?

2

b) What is double refraction of light?

. \5IltG4l~ fu~~ ~f<rs ~?

2

c) State Brewster's law in polarization of light. 2

d) Refractive index of glass is 1·5. Calculate the value of polarizing angle for glass.

Also calculate the angle of refraction if light is incident at the polarizing angle on

glass. 2 + 2

Group -C

~~-~

Answer any two questions. 2 x 10 = 20

a) State Biot-Savart's law. Hence find the intensity of magnetic field at a point on

the axis of a circular current carrying coil. 1 + 4
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b) A steady current is flowing through a series circuit of R::: Ion and L :::0·1 H.
Find the time taken by the current to fall to 1 A from its maximum value of 3 A.
Calculate the rate of change of current at 1·5 A. 3 + 2

R::: IOn -s L :::0·1 H ~ ~ \!J~ ~91>1~;ql~ ;q~t\5 ~ ~C@ 2l;ql~~I\£l1 ~I

~ 3 A ~ C~ 2l;ql~~I~I<!!l ~ 1 A ~ ~ ~ ~I <r~ 2l;ql~~I~1 1·5 A, ~

2l;ql~~1~1<!!1~ ~ 9lrn;q0t"'l<!!l ~ R.:fu ~ I

9. a) An inductor of inductance L is in series with a resistance R. A cell of steady
e.m.]. E is joined to the combination. Derive an expression for the growth of
current in the circuit. Draw the curve showing the variation of current with
time. 4 + 2

\!J~ ~ L \!J<r~ \!J~ C<!!I1~R ~Gft >1~;qlC~ <fi8' I >1~;qlC~ ~ "R?E6!dl~ <rCOfE f<rtXre \!J~

~~~ c<rT~ ~ ~ I \!J~9l <1~t\5 ~~ 2l;ql~~1~1 ~ ~rtA1~Ii7jl ~ ~ I ~ ~~

~ ~~ 2l;ql~~1~1<!!19lrn;qGt"'l<!!l CC'f~ ~ ~ I

b) A circuit contains a resistance of 50 n and an inductance of 100 mH and a
battery in series. What is the time required for the current to become half of its
maximum value? 4

\!J~ ;q~t\5 50 o ~ \!J~ C<!!I1~,100 mH ~ \!J~' \5Ilt<1"l~ ~<r~ ~~~ ~ ~9T

>1~;qlC~ <fi8' I ~ ~ ~~ 2l;ql~~1~1<!!1~ mR C~ <lS\5~ ~ ?

10. a) Obtain an expression for instantaneous value of current in an a.c. circuit
containing a resistance R and a capacitance C in series, when a sinusoidal
e.m.f E::: Eo sin rot is applied to the circuit. Find the phase angle of the current

relative to the e.m.f 4 + 2

\!J~ >11~~~ "R?E6!dl~ <rCOfE::: Eosin rot \!J~ C-R ~Gft ;q~t\5 ffGTl~ ~ ~ <1~t\!l

\5l~~ 2l;ql~~1~1<!!1mfA1~li7jl ~ ~ I "R?E61i7j~ <rCOf~~ 2l;ql~~1~1<!!1~ c<l5TCOf~ ~ ?

\ b) An electric lamp which runs at 100 volt d.c. and 10 ampere current is connected
to 200 volt 50 cycles a.c. mains. Calculate the inductance of the choke to be
used in series. 4

~~ ~'l!N>~ <rrR5 100 volt d.c. >1<!!1<1<!!11t~10 ampere' ~~~ 0CC11 200 volt

50 cycles a.c. C~~"'lC>1<11N>f&t~ ~ ~ ~ <lS\5\5Ilt;q"1W$<!!ICOT<1S~Gft >1~;qlC~~ ~
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a) State Faraday's law of electromagnetic induction. A rectangular coil
measuring 10 em x 5 em has 100 turns. It is placed perpendicular. to the
magnetic field direction. The strength of the magnetic field is changed by an
amount of 0'1 tesla in 0·5 sec. Calculate the induced e.m.]. 2 + 3

~e,~ '5I1C<lc"rn ~ ~ll'(ql('\s'(q ~ ~ ~ I 10 em x 5 cm 1l19f ~ '5Il~"I<Pl'(q

<re~ 100 fG 9fT<!)~I <re~ t!l~ cbl~<P0l'CiM ~ C4*51C<l ~I ~ ffi<lC1T

0·5 sec ~ 0'1 tesla ~ ~ <re~ \5llf.m "N?t61C4<P~ R~ ~ I

b) Give a comparison between diamagnetism, paramagnetism and ferromagnetism.

5

Group - D
•

Answer anyone question. 1 x 10 = 10

a) What is depletion region of a P-N junction diode? How is this region responsible
for a diode to use as a rectifier? Draw a neat circuit diagram of bridge rectifier
using P-N junction diode. 1 + 2 + 2

P-N ~~~~ \51C~lt\5 R~"c"1~<Pl~ \5f~G'f ~ "<lWf ? t!l~ \5f~G'f ~ \5IC~l(;\5'(q t!l~

~ <l\<l~lC'(q'(q~ ~ ? P-N ~ ~ ~ ~ t!l~ ~ t!l~ ~ ~

~I

b) What is Zener breakdown ? Draw a circuit of Zener diode as voltage regulator
and explain its action. 1 + 4

~ Ci!l<P\51~"" <m<lS <f~ ? t!l~ ~ ~ ~ ~ \51C~I('\s'(q>J:~l'(qC<P'(q ~ <m~

~I

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

i) 1100 1·101 + 11101'11

ii) 1100-1011

~ M ~~~~mc<TT~ '8 Rcm~ ~ ~ : .

i) 11001'101 + 11101'11

ii) 1100-1011
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b) Sate de Morgan's theorem.

c) How is it possible to get ANDgate using a few NOR gates?

~c~~fG NOR C~ ~ ~ ~ AND C~ 9fT'{3m<!TIT ~ I

d), Explain why the base of a transistor is thin and less doped.

YI'ifut>t;IC~~ ~ \5fl;f3C1" ~ ~ '{3~ C\5Tf9ffi~ ~ ~ ?,

Group - E

~~-~
2 x 10Answer any two questions.

~c<lSR~~~~1

14. a) The length and the half-life 'of a radioactive stick, moving with respect t(

laboratory frame in a uniform velocity of 2·85 x 108 mls along its lengtl

'10 em and 10-7 sec. Calculate its actual length and half-life.

~qr~ 2·85xl08m/s c<rc~ ~ ~ ~ ~~ C'b'8t§';~ ~-S~ ~ '8

<r~ 10'cm'8 10-7 sec~9f~~I-r-S~~~'8~~~~1

b) Derive a relation for mass energy equivalence, as Einstein's special thee
relativity.

c) What do we know from results of Michelson-Marley's experiment?

)j1~C~ii1>j'i,-~ ~ ~ C~ <TST 2lG1~)j1'i ~ ?

15. What is artificial transmutation? Explain with examples.

~ C~ii1I~~ ~ <rCC1? ~~ <m~ ~ I

a)

b) When Berylium (4Be9) is bombarded with a-particle, neutron is obtained.

the equation of this process.

C<qRli¢1~I)j(4Be9 )-~ ~ ~qr ~ '\5IN1\5 ~ ~ ~qr 9fT'8m<!TIT I ~~ ~ '>1i

~~I

c) State and explain the law of radioactive disintegration.

C'&8T§';~ 9f"m~ ~I*'"'i~ ~ ~ '8 <m~ ~ I

d) Define half-life of a radioactive substance. Establish the relation be
half-life and disintegration constant of a radioactive substance.

C\58T§';~ 9f"m~ ~ f<r> ? C'b'8t§';~ 9f"m~ \5f~ '8 ~ ~ ~ ~ ~ I



16.

17.
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a) Write down the quantum numbers of the electrons In the outermost orbit of

C 40 220 a atom.

b) State Moseley's law. Explain the law from Bohr's theory. 2+2

C~ll$tCi7j~~ ~ ~ I ~ ~ C~ ~ <m~ ~ I

c) Solving Schrodinger equation show that the energy of a particle in a rectangular
infinite potential well is proportional to the square of an integer number. 4

~~~ ~~ ~f:fR ~ ~ ~ '6l1~"'1<Pl~ ~ ~9f '6l<lm C<PR"<lS9rn lCfRF 9J.~~~

<rC~~~1

Explain why the structure of a crystal can be determined by X-ray but not by
visible ray. 2 .

C<Pi7jl(J1~~ X-~ >tl~lUH ~ ~ ~ ~ ~~~ ~ '6l1Ci7jl~>tl~lCl;j1~ ~ -n ~
<m~~1

b) What is binding energy of a nucleus? Wherefrom does the energy come? 1 + 2

Hi$8r~lC>t~ <l~"ifu; ~ CWf ? \£l~lCfRF· C<l5T~C~ ~ ?

a)

c) Threshold wavelength for photoelectric emission from a metal is 380oA.

Calculate the work-function of the metal in eV. Given, h = 6·62 x10-34 joule see

and 1eV=1·6x10-19 joule. 3

~~ ~ C~ '6l1Ci7jl<P-~~ Rg~'@ ~ ~!>1'ryf'4'1 3800A I ~ ~ ~-~9f1lfi<P

eV-\£l~~~I~, h=6·62x10-34joulesec\£l~~ 1eV=1·6x10-19 joule I

d) Compare between Raman effect and Compton effect. 2

~~\£l~~~~~~1

\


