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West Bengal State University
B.A./B.Sc./B.Com. ( Honours, Major, General) Examinations, 2012

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.

~ <T~ ~ ~ CC1~ ~~~I~~~~~~'~~I
,

Answer any ten questions : 10 x 2 = 20

a) Find out the critical angle between two media if III and 112 be the refractive

indices of rarer and denser medium respectively.

~ IS C'f'il ~~ 2jM>1~I~ <T~ III IS 112 ~ ~ ~~ ~ c<IST~ Rcfu ~ I

b) W~at will be the nature and focal length of alens of power + 2D ?

\£l~ ~ ~ + 2D ~ ~ ~ IS C~I~I>1 ~ ~ ?

c) A soap bubble in light produces colour while a glass slab does not. Explain.

>11<llt"'l~~ ~~ ~ ~ ~ ~ ~;n I -m~ ~ I

d) What is double refraction ?

N-~~~?
e) Compare between Raman scattering and Compton scattering.

~~~IS~~GBf~~1

f) A square with 54 em arm in x-y plane moves along x-axis with 0·8 c velocity.
What is the percentage change of area ?

\£l~ 54 em <l1'<.Plfim <r~ x-y \5CC'f ~ I ~ x-~ ~ 0·8 c Qft~ ~ ~

'<lo;(C,*(;ijJ~C"4'l£l~tC1~~ ~ ~ ~ ?

g) In AC circuit, if i = 50 sin (400 tit ), find rms value of current & frequency.

<l\fH1(;\5 ~ 2j<lI~~I\!l1 ~co$ i = 50 sin (400 rrt) ~, 2j<l1~~1\!l1~ rms'~ IS ~
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h) Convert into binary: - 27

~ ~~~ ~~ ~ : - 27

i) How does the depletion layer form in P-N junction diode?

P-N 'Sf~XR \SIC~It\5 ~ Rg~ \5f::j3C'f~ ~ ?

j) Draw the circuit of a two-input ANDgate using diodes.

~ ~9JY Rfim ANDC~ ~ ~ tvmr ~ ~ I

k) What is Compton effect?

~~~<fCC1?

1) State Heisenberg Uncertainty Principle.

Q>I~Ci8T~<lIC~ \5IH"b~N51 ~ ~ ~ I

m) What is Lorentz-Fitgerald length contraction?

~e.~-N;~Ci8T~Ic\s ~ ~~~ ~ <fCC1?

n) What is artificial transmutation? Give example.

~ C~¢jl~~ ~ <wf ? ~~ ffll
0) What are the eigenfunctions and the eigenvalues? Giveexample.

~~ \5fC~ '8 ~~ ~ ~ <fCC1? ~~ ffll
Group - A

f<r:5r~-~
Answer anyone question.

c<l~'~~~~ffll

1 x 10 =

2. a) Establish laws of reflection from plane surface from Farmat's Principle.•
~1~C'G~ ~ C~ )j~\5CC'j \5I1CC'jl~~f\5<i>¢jC~~ ~ ~ ~ I

What is equivalent lens? Find the equivalent focal length of two lenses of for
lengths it and 12 placed in contact. . 4 + ( 2 +

~~~<fCC1? II ~<f0 f2 ~~~~~C'f'U ~~~~R

b)

~I

3. a) Show that in a Huygen's eye-piece for minimum chromatic aberration, t

equivalent focal length of the eye-piece is ~ times the focal length of the <:

lens.

~ c<l~ <f~9RfC~ Wff $~ \5IN:,C~C\£l~ '¥IT ~ ~ ~ ~ Ql'T<

~~ ~~~I
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b) An achromatic converging combination of focal length 30 em is constructed with
two lenses. If the dispersive power of one lens is twice the other, find the focal
length of the two lenses.

~ ~ >11:(lC~1 30 ern '¥IT G~1<!51>1~ ~c:f ~~>11ffi ~ ~ ~ ~ I ~ c.!l'<!Sft

~ ~'l ~ '&~ N~'l~ ~ ~ ~ G~1<!51>1~ Rc;fu ~ I

c) A simple lens cannot be achromatic. Explain.

c.!l'<!Sftc.!l"<!5<!5~ ~~ ~ ~ 9fTBI' rn I <m~ ~ I

Group - B

~'5f - ~

5+3+2

Answer any two questions.

QT~~~~NrrI

a) Derive the expression for the intensity of light at a point due to superposition of
waves coming from two light sources.

2 x 10 = 20

~ ~lCC11<!5~e.~ C~ ~~ ~~m ~9ffu~ <RC1' ~ ~ \!iIltC11~ ~ ~~Wll

~e.9f1'M~1

b) In Young's experiment for interference of light, the slits, being 0·2 em apart, are
o

illuminated by yellow light ( f... = 5896A ). Calculate the width of the fringe
produced on a screen placed 1 m from the plane of the slits.

~ltC1l~ <llMt>l~ ~ ~~-c.!l~ ~ ~ @~ ~~ 0·2 em I ~ ~ '\5I'RC1rn

o
( f... = 5896 A ) ~ltC11f<p\b ~ ~ \bC1 G~ 1 m ~ ~~ 9f£mr ~e.9ijf ~ ~ ~

~I

c) What is Zone Plate?

~-SC1~ f<l5 ?

d) 4+2+2+2

a)

What is absent spectra or missing order in a grating?

CmG-~-c.!l \511~ ~c:frfc1'&~ CJ..~~ ~ <w1 ?

Obtain the expression for the intensity distribution In the Fraunhoffer
diffraction pattern produced by a single slit.

c.!l"<!5<!5@~ lij@l Fraunhoffer '&~ G1:Sl\bl~ ~ Rc;fu ~ 1

b) How will you determine the wavelength of a monochromatic light by a plane
transmission grating? 5 + 5

~ '&~ CmG-~~ >11:(IC~1 ~ c.!l<!S<fqr\5IltC11~ ~5Wk~ Rcofu ~ w..r ? .

a) What is optical activity? Define specific rotation for solids and solution.

~ltC1l<!5 >1M>~J\bl ~ f<p-~ ~ ? ~ '8 ~'l @~C!'J~ ~ ~~ \5IF<l~t'i~ ~~wrNrr I
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b) What are the quarter-wave plate and half-wave plate?

AA~c~'$ ~c~f<l5?

( 2 +'2 + 2 ) + ( 2 + 2

7. Prove that an infinitesimally thin film appears dark in light.
~q ~ \5IR;'1'lt'J ~ \5Iltil1lC\5 \5I~<PI?l ~ I

What is Polaroid ?
. C9l1il11?1C!-l\5f<l5 ? .

c) What are the similarities and dissimilarities between zone plate and conve:
lens? 4 + 2 + '

a)

b)

~9fT\5 '$ ~ ~ ~ ~. '$ ~ \5ITCC115"'n~ I

Group - C

~'5f - '5f

8. a)

Answer any two questions.

~~~~~~I

State Ampere's circuital law. Using the law calculate the magnetic field due to ;
current carrying endless solenoid (toroid).

~~ ~q ~9f~ ~ ~ I ~~ ~9f9fNf mmSf ~ ~ >jfd1~(31C\5'

2 x 10 = 21

(G?lC!-lt\5?1)~ ~ frrr;ffi ~ I

b) A rectangular wire loop of 20 em x 10 em carries SA current. A magnetic field0

strength 0'2 T acting parallel to the longer arm of the loop. Calculate (i)the fore:
on the loop and (ii)the torque on the loop.

20 em x 10 em >j1~Ci8T?I~~ ~q c-r9f SA~e,2f<l~ ~ ~ I 0·2 T ~ ~<t$~

~ 'J:C9f?I"~ ~ >j~I{3?1ltil1 ~ ~ I 'J:C9@ '$9@ (i)~ <rC1~<r~ (ii) ~ frr~ ~ I

c) What is the co-efficient of self inductance? What is its unit?
(1+3)+(1+3)+(1+1

9. What is the meaning of hysteresis in ferromagnetics ?
\5I!-lCxb1~<p9f"ffi~ ~Cs'{;t?lf31>j ~ f<l5 ~ ?

b) A magnetic field of 20 emu produces a flux of 2400 emu m a bar of iron 0
cross-section 0·2 cm2• Calculate the permeability and susceptibility of iron.

~~ 20 e~u ~ ~ 0'2 cm2 ~ ~ ~ ~~ 2400 emu ~ ~ ~

a)

c) Calculate the coefficient of self-inductance in a circular coil.

~<l$C"'11il11<PI?l~e, "f~~ ~ ~~ ~ ~ I
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d) Show that the energy stored in the magnetic field of an inductive circuit is ~ Li2
2

where i is the current and L is the coefficient of inductance. 2 + 3 + 3 -+ 2

a) Derive an expression for the instantaneous value of current in an AC circuit
containing a resistance R and a capacitor C in series when a sinusoidal emf
E = Eo sin rot is applied.

c<1SR <1~(;\!5 ~ C '8 <3I1:!" R ~9t ~~ ~ ~, ~ ~ "N?ttlC1<1S~

E = Eo sin cor 2fCm~ <ISm~ ~ 2F<lI~~II£lI~~~IC11 R~~.I
b) What is the impedance in the above circuit? Draw impedance triangle in this

case.

~~ <1~(;\!5 ~I:!" ~ ? ~~ ~I:!" f\£!'t'8lfG ~ ~ I

c) A source of alternating emf supplies 10 volt (r.m.s.) at f = 100 cycles/so It is

applied to a circuit containing a capacitor of capacitance 20 IlF in series with a

resistor 100 O. Calculate impedance and r.m.s. current. 4:+ ( 1 + 2 ) .+ 3

~9t >j~<1IC~~ 20 IlF ~ ~ ~ ~~~ 100 0 <3I1:!" ~ ~~ ~~ <l~('\!) ~~

~ ~ ~~'>j" ( E = 10 V (r.m.s.), f=100 cycles Zs ) ~ <ISm~ ~ ~I:!" ~~~

r.m.s.~~~1
a) In an AC circuit with L, C and R in series show that the current in the circuit

will be maximum when the frequency ro of the ac source will be co = b. 5
vLC

ca~ >j~<lIC~ ~ L, C, R ~ ~~. ac~~ ~ ~ co ~ ~~ ~

<1~(;\!5 2l<lI~~11£l1~ ~ ~ co = b~I
vLC

b) The secondary and primary coils of a transformer have coefficient of self·
inductance L1 and L2 respectively. If M be their coefficient of mutual inductance

then show, M = ~L1L2 .

~~ ~9iI~~C<1S~~ '8 C~~ cr-e3~ ~ ~~ ~~ L1 ~~~ L2 I ~ ~ ~

~~ M ~~~~ M=~L1L2 I

c) Explain why for long distance transmission AC is more advantag~ol.iS than DC.
5+3+2
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Group - D

f<r5t'5f - ~

Answer anyone question.

0l c<lSR" ~~ ~~ ~~ Nr11

1 x 10 =

12. a) Differentiate between conductor and semiconductor on the basis of forbidc

gap (give the approximate value of the gap E with proper diagram).. 9 .

~ '5f<l3~ R,N3 (;\!) ~ '8 '5f~9lRl<ll~<$l~W'ff 9ff~ ~~ I (~ <m~ ~ E -~
. 9

~·n
b) Draw the circuit diagram of common emitter mode configuration of

p-n-p transistor for output characteristics.

~~G'f R~~ ~~vn';f <lJ<l1tl~ p-n-p YH~>iJ~ ~9j? CC1~ ~ ~CW8T~~ ~

~I

. c) Find the relation between·a· and 13of a transistor .

a'8 13-~~~~~~1

Draw the realisation of a NOT gate using transistor and explain its operation.

YI~~sO{;C<$l<$l~l~lcl:JJ NOT C~ ~ ~~~ ~~ <f5Tl.f2f~ <m~ ~ I

What is the speciality of a Zener diode ?

~ \S1<3Jlt\S<$l~ f<Is ?

Write down the symbol & truth table of a NANDgate. How do you construct a
AND gate using NANDgate only? ( 2 + 2 ) + 2 + ( 2 +

NAND C~ ~ '8 ~ ~ ~ I C<tS<liij~l\£l NAND C~ ~ ~ AND C$ ~ ~

~~I

4+3

13. a)

b)

c)

Group - E

f<r5t'5f - (§

Answer any two questions.

0l c<ISFf ~ ~ ~ Nr11

2 x 10 =

14: Write down the postulates of Einstein's special theory of relativity.

\5Il~~sO{;l~C"i<$l ~ \5ITC9lM><tSGI<l11k~~~ ~~~ ~ ~ I

Deduce the -theory of velocity addition based on special theory of relativ
Hence show that velocity of light in vacuum is same for all reference frame.

~ \5ITC9lM><tSGI<lllk ~ R,N3 ~ c<r';f ~~~ ~9f~ ~ ~ I ~9 ~ ~ f.

~ 1W \5I1C<7Il<$lc<r';f ~ I

a)

b)

~==--- ----------
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c) With what velocity should a particle travel so that its total mass becomes exactly
twice its rest mass? 2 + ( 4 + 1 ) + 3

t!l~ ~~ 'ilf~'>I <f5\3 ~ \5Rf ~ m~ N~'lW ?

a) Write down Bragg's law of X-ray diffraction.

X-ray-~ .\5f~ Bragg-ers ~ ~~ I

b) What are the Stokes and anti-Stokes lines? Explain their origin.

~ ~~ '8 R~ ~ ~~ f<ts? t!l~ %~9fFG~ ~'l -m~ ~ I

c) What is Compton wavelength?

~ '&.1"'it'f'ifj ~ ~ ?

Write down Einstein's photoelectric equation.

~l~"lS{;l~C"l~ ~lCC41~\!)N?~~'lfG ~~ I

a) Write down time dependent Schrodinger wave equation for a particle moving in
one dimension.

d) 2+(2+2)+2+2

t!l~~lr\£l~ 'j~ ~~ ~ ~ ~~ Schrodinger ~ ~'lfG ~~ I

b) From Bohr's theory, obtain an expression for the energy of hydrogen atom.

Q®" ~ ~ ~l~~lC$T"l ~'Tf ~ ~ Rem ~ I

c) Assuming Rydberg constant RH = 109737 cm-I , calculate the longest and

shortest wavelengths of Balmer series. 2 + 4 + ( 2 + 2 )

~t;{ ~ ",~~ RH = 109737 cm-1 ~ frw.;! ~ caw ~ '8 ~ '&.15t'Ot'ifj Rem

~I

a) State Heisenberg's uncertainty principle. Is the principle state limitation of
instrument in experiment? Explain.

~l~C>j"l<llC'Sfu~H"b~\!)l~ ~ ~~ I ~ f<ts~ .~ ~~1<l~\!)1 ~ ~ ? -m~ ~ I

b) . An electron has a speed of 100 ms-! accurate to 0·005%. With what fundamental

accuracy can we locate the position of this electron? me = 9·1 x 10-31 kg.

0·005% >t'lt'l\!)1~ t!l~ ~C'11C"l~ ~'>I 9fl'8m ('>fC1100 ms-! I ~ f<ts>f'lt'l\!)1~~ ~

~CC4~YC"l~.~<l11:1"lRem~ ~? me =9.1x10-31kg

c) What is tunnel effect ? Which radioactive phenomenon has been explained by _
this effect ? ( 2 + 2 ) + 4 + ( 1 + 1 )

~ ~ f<ts? t!l~ ilffil1 C<J5RC\!)\9T@r;~~ -m~ ~ ~~ ?


