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West Bengal State University
B.A./B.Sc./B.Com ( Honours, Major, General) Examinations, 2014

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.

~ 1l~ ~ ~ CC1~ <n~~ I

~ ~~~~M'1~ ~ I

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

QT~~~~W1:
a) Compare the spectra produced by a prism and a plane diffraction grating.

~~ ~ ~<r~~ \5T~ C~~ ~ ~ <r~ ~ ~I. ~
b) Find out the critical angle between two media if ~ll and ~2 be the refractive

indices of rarer and denser medium.
'i.R '8 corq ~~ 21"'>BI!$ 1l~ ~ll '8 P2 ~ ~ ~1~ ~~<!511c<f519 R1N ~ I

c) A soap bubble in' white light produces colour while a glass slab does not.
Explain.
>{l<llt.,~ ~ ~~ ~ ~ ~ ~ ~ <n I <n1~ ~1

d) In an AC circuit, if current i = 50 sin( 4001tt), find rms value of current and

frequency.
<l~~ ~ 21<l1~~1~1i = 50sin(4001tt) ~, ~~ rms ~ '8 ~ <f5\5

~?
e) Convert into binary: 37·675

.M~~~~~ ~ :37·675
f) Draw the circuit of a two-input ANDgate using diodes.

'1JG' ~1'~ AND C~ ~ \5ffiI1\5NG! ~ ~ I

g) What is Lorentz-FitzGerald length contraction?

C'fBR"~~-~1;tiSt~lC'\S~ ~~~ ~ <w'f ?

,
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h) What are the eigenfunctions and the eigenvalues? Give examples.

~SR \5fC9f"R5 '8 ~SR ~ <m<lS <w1 ? ~~ ~ I

i) Why is a parallel LCR circuit called 'rejector circuit' ?
~ LCR >j~lt!I'!:II"1 ~ <l~c<P '~ ~' ~ ?

j) Find out the mean value of alternating e.m.f,

~ ~e,WfqS ~ ~ ~ Rcfu ~ I

k) What is an electron-volt ? What is its relation with joule?
1 ~t"1<P~ -~ f<l5 ? ~ ">iTt~ ~~ ~ f<l5 ?

1) What type of grating is necessary to produce diffraction of X-rays? Explain.
X-~ \5f~ ~ f<l5 ~ CmG-~ ~ \51 ~ M~ I

m) Find out X and Yof the following:
92U238 + 2 He4 ~ 94Pu2.41 + X

IS p30 ~ 14Si30 + Y

R-rn~ X'8 YRcfu~:
92U238 + 2 He4 ~ 94Pu241 + X

lSP30 ~ 14Si30 + Y

n) Calculate the energy in electron-volt when 1 a.m.u. of mass is converted into
energy. ( 1 a.m.u. = 1· 66 x 1024 gm)

1 a.m.u. ~~~~~<Il\5 eV~~~?

(1 a.m.u. = 1·66x1024 gm)
0) What are ad.c. and Pd.c. of a transistor?

IiI~Mi'l'j)I'!:I-~~ ad.c. '8 Pd.c. <m<lS <rt"1" ?

Group - A
~'51-"<P"

Answer anyone question.
QT C<PR I!l~ ~ ~ ~ I

1 x 10 = 10

2. a) Define optical path.
\5llt"1I<p9fC~ ~~i§3\ f<l5 ?
Deduce an expression for the limiting angle of prism beyond which there will
be no emergent ray.
~ ~~ ~ ~ <Il\5 ~ ~ C~ C<PR \5llt"1I<P'!:IMr R~ ~ -n \51 Rcfu
~I

b)



3.

4.
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c) Two co-axially combined convex lenses of focal lengths 10 cm and 20 cm
respectively are placed on an optical bench. What will be the focal length if
they are in contact? Next, what will be the equivalent focal length when they
are separated by a distance of 5 em ? 2 + 4 + ( 2 + 2 )
~ ~ ~ M<Wl Q;r<fr <r~ 10 cm -e 20 ern <mn >j~I~~~IC<l ~ ~ I

~~ ~ "~'1~~ ~~ <f5I3M<Wl Q;r<fr ~ ? <TN ~ ~. ~ 5 cm ~
~~ ~~ ~M<Wl ~ <f5I3~?
What is chromatic aberration ? Explain the reason of it for the image formed
by a lens.
<f9'rc9@~<m<JS<rra'f? ~ 'mll • 21Mf<l0il~ ~ ~~ <!5Bf~<m~ ~ I

An achromatic converging combination of equivalent focal length 30 ern is
constructed with two lenses. If the dispersive power of one lens is twice the
other, find the focal length of the two lenses.
~ ~ ~ 30 ern '¥IT M<Wl ~ \5[<fc(\5IN:,>jl~ ~ ~ ~.~ I <TN
~~ ~ ~~ ~ \5f~ fu'(!3~ ~ ~ ~ ~ ~ Q;r<fr Rc:fu ~ I

Show that in a Huygens' eye-piece for minimum chromatic aberration, the

equivalent focal length of the eye-piece is % times of the focal length of the

eye lens. 2 + 3 + 5

Ctf<IR c<r ~ <f9'rc9fW;~ iSRJ W~ \5IN:,C"'lC~~~ M<Wl Q;r<fr ~~ ~

~~%'(!3~~1

a)

b)

c)

Group - B
f<r5tost- ~

Answer any two questions. 2 x 10= 20

c<rc<Wf~~~WTI

Derive the expression for the intensity of light at a point due to superposition
of waves coming from two light sources.
1%'Tf~~ \5I1CC11<1'~~jj" C~ \511~ ~'(!3~ ~9ffu9f1'i5C'Bf<r1C'fc<Wf ~ \5IWfM
~ ~ ~9f9fTlR ~ I

b) What is Zone plate? How does it behave like a convex lens?
~~f<Is? ~ ~fG~ ~~~~ <!l@?

c) A monochromatic parallel light wave of wavelength 5895 A is incident on a
thin glass plate so that the refracting angle within the glass plate is 60°.
What will be the minimum thickness of the glass plate so that it appears
black for reflected rays? ( R.I. of glass is 1·5 ) 4 + ( 2 + 2 ) + 2

a)
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5.

6.

7.

J - - ~ - -----
, I I ILl l ,

5895 A ~'$1'>'W1c4l'$1 ~<lS<r9T ~ m~~~~ 9f1\5C'I1 <l5l~ c~ ~~ ~~~
\5fI9fN>1!l ~ ~ ~ fQ,~'$1 ~ ~q C<l5lq ~ 60° I ~ 2iN>>1'$11\$ 1·5 I <!iTD

C~ ~ c<l"~ <f5i3 ~CC'f 2iR>~M~ ~ C~ <ffiC11 C'f~ ?

What are dispersive power and resolving power of a grating?
C~~U@ ~q ~ '{3 ·f<ml<fCft ~ ~ f<Is ~ ?

Show that a grating which has 500 lines in total is capable of resolving
sodium o, and D2 lines of wavelengths 5896 A and 5890 A in second order
(n == 2).

~q ~ ~ ~ 500 ~~ ~ C~~ 5896 A ~<r~ 5890 A ~'$1·)tC"f'<il ~ C>11Rs~1~
o, '{3 D2 '11~""I'lj~C<tl ~ ~ f<ml<fq ~<rc;5 ~~ ~ ( n= 2 ) I

What is absent spectra or missing order in a grating? ( 2 + 2 ) + 4 + 2

C~~ -~ \511~ <r~ \!if~ cor~~ <r>m <w1 ?

Derive an expression for the intensity distribution of the interference pattern
in Young's double slit experimental arrangement.

~~-~~ ~ ~ '5lIC"1I<tl ~~", C~ \5fI~ ~ ~9ffu~ ~ C<tlR ~ ~

'5lIC"1I<tl 2fI<r'11 ~ ~~ ~~I'11 RcfN ~ I

b) What are fringes of constant width and fringes of constant inclination? Give
examples.
~~ '{3 >j~""IN>'$1~ f<Is ? ~q Wr I

a)

b)

c)

a)

c) In a Young's experiment the distance between slits is 0·25 mm and the
perpendicular distance of screen from the slit plane is 50 cm. Find the fringe
width if wavelength of light is 5896 A. 4 + 3 + 3

~~-~~ ~ ~ ~~ 'm~ ~ 0·25 mm ~<r~ ~~ ~ C~ ~ ~
~ 50 ern I ~ 5896 A \5'$1'>'U)·n:<fl'$1\5Ill"11 <rr<l"?<"TI!~ ~-~ <pi3 ~ ?

What is specific rotation of an optically active material?
'6lIC"1I<tl>jfu.~ ~ \5lTC~ ~ ~ f<Is ~ ?

What is the difference between positive crystal and negative crystal?

~ '{3 '<!J~ C<tl'11C>1'$1'm~9fl~ f<Is ?

20 gm of cane sugar is dissolved in 100 .ml of water. Find out the optical
rotation of a 20 em column of this cane sugar solution. Given that the
specific rotation of pure cane sugar is 65·5° with sodium light. 2 + 3 + 5

100 ml iSfCG1 20 gm ~,,!"l~'$11 ~ ~ I ~~ ~"Bl" 20 ern ~ ~~ ~
>j~<l\b""l '<[~ ~ RcfN ~ I C'f'{3"?n~ ~~ \5fWffiT f<fie3~ ~,,!"l~'$1I'$1 \5lTC~

~65·5° I

a)

b)

c)

,.
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Group - C
~'if - 'if

Answer any two questions. 2 x 10 = 20

Qlc<!5R~~~WTI

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

~ ~9 ~9f~ M1',!j ~ I ~~ ~9f9fTq1 2ITII1~ ~ ~ >jM"'lC~('\s?I

(G~C!lt\S?l)~ ~ R~ ~ I

b) A rectangular wire loop of 20cm x 10 cm carries SA current. A magnetic
field of strength 0·2 T is acting parallel to the longer arm of the loop.
Calculate the force on the loop and the torque on the loop.

20 em x 10 ern \5Il<l5IC?I?I~<lSfG- ~9 CJ:.9f SA ~e.~ ~ ~ I 0·2 T ~
\!l~ ctN<P ~ CJ:.C9Rl~ ~ >j~I(i\?Ilt"1 ~ ~ I CJ:.C9Rl{39Rl ~ <fC'f ~~~ ~
R'ffi~1 .

c) What is the coefficient of self inductance? What is its unit?

(1+3)+(1+3)+(1+1)

9. a) Derive the expression for growth of current in a capacitor C connected in
series with a battery of e.m.]. E and resistance R.

~~ ~ ~ cm~ R ~~~ ~ C-c<f) ~<lSfG- E ~e.~ ~ ~e. C<PW@ '>1(.51

~~ ~ ~ ~ ~ I <q~C\5 ~e.~ ~ ~rfi1~I"11 R~ ~ I

b) What do you mean by time coristant of this circuit? What is its role?

\!l~9f ~ ~ ~ ~ ~ f<ls c<m<IR ~~~ ~~ ~ f<ls ?

c) What is the difference between J-H and B-H curves of a magnetic material?

em 9f'om~ J-H~~~ B-H~ ~~ 9fI~ f<ls? 4 + (2 + 2) + 2

10. 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 (j) of the a.c: source will

1
be (j) = JLC .

~~ ~ ~ L, C, R ~ ~ ~ a.c. ~e.~ ~ (j) ~ ~9

<P¥-'f Ql <q~C\5 2j<q1~~1\£l1~ ~ llN (j) = b ~I
. ~LC

..-----------------
I I I I I I I I k'" Il ~ • ~ ~
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b) The secondary and pnmary coils of a transformer have coefficient of self

inductance L1 and L2 respectively. If M be their coefficient of mutual

inductance then show that M = JL1L2 .

~<.T$ :U1<\)p.r~ti(3Bl c-l'ft'1 '8 ~~ <f~~ ~~ ~~ L1'8 L2 ~ ~<l~ ~

~ \5!R<M ~'lf<'il M ~ ~ ~ M = J L1 L2 .
c) . For long distance transmission AC is more advantageous than D.C.· Explain

in brief. 5 + 3 + 2
~<K5T ~C~~ ~ AC, DC~~~cor-mrc<r'1t 'f<r<$T"1<!s <:<f;o;r Jf~V'f>19j <m~ ~ I

11. a) What do you mean by 'intensity of magnetisation' of a bar magnet? What is
its unit? Write down the relation of it with magnetic induction and magnetic
field intensity.
11-e3~ '~ ~' ~ f<rs c<m<R ? ~~ ~<!S<f' f<rs ? ~ \5l1r~ '8 ~ ~

~JfR~~~~~~1

b) What are magnetic permeability and magnetic susceptibility of a magnetic
substance? Establish a relation between the two.
c<Wf ~ ~~ ~ '8 cbi~~ <pfB1S <l1C1 ? ~~ ~ ~<rl Jj~ ~ •
~I

c) State Curie law. What is Curie point? ( 1 + 1 + 1 ) + ( 1 + 1 + 2 ) + ( 2 + 1 )
~~~~I ~~<pfB1S<l1C1?

Group - D

~'5"f-'CT

12. a)

~c<Wf~~~~NrrI

Draw the circuit diagram to study the output characteristics ·of an n-p-n
transistor in CE mode.
Jf1~'1 R~JfT?:[<ISJf~vn'>j ~ n-p-ri 'il1"'IfBt>{;IC~~~1i' (G'f~ R~'1 ~ w-1T
2lC3JI\9i~3J~ ~ ~I

b) Draw the output characteristics of the above transistor and label different
regions.
~~9f :Ul"'1fBt>{;lC~~~1i' CC1~ ~ <mr ~ \5fl:13C1~M ~ ~ I

c) Explain graphically the operation of transistor amplifier in CE mode. What is
Q point? 2 +.3 + ( 4 + 1 )
Jf1~'1 R~JfT?:[<IS~ :Ul"'lfBt>{;l~ f.f<r~ @lf~ ~'1 ~I ~ ~ Q <m<fS

<l1C1?
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13. a) Draw an OR gate using two p-njunction diodes and explain its operation.
~ p-n ~~~o;r ~ ~ ~ OR C% ~ ~ <.£j<g<.£j~<Wf2l"1~ <m~ ~ I

b) What is the difference between Zener breakdown .and Avalanche
breakdown?
~ ~ '8 ~~ C<l<P(G4I~~~ 9f1$JsT f<rs ?

c) Provethat ( A + B ) ( A + C) = A + Be. ( 2 + 3 ) + 3 + 2

~"1~~ (A+ B) (A+ C) = A+ BC.

Group - E

~~-~
Answer any two questions. 2 x 10 = 20

~C<PR~~~~I

14. a) What are the postulates of special theory of relativity?

~~~~~~~~~I

b) Using the Lorentz transformation equations find length contraction equation.
~e,~-<.£j~ ~~ >1~<P~(~ '>1Tt~ ~ ~~~ ~~ c<Rl" ~ I

c) The kinetic energy of an electron having rest mass mo is equal to its rest
mass energy. Find out the velocity and momentum of the electron.
mO ~-~ <.£j~ ~(~(~~ ~~ ~(~(~~ fu-~-~ ~ ~ ~(otl~fG~
~o;r '8 ~'5f Rc:fu ~ I 2 + 4 + ( 2 + 2 )

15. a) What is photoelectric effect ? How was it explained by Einstein with
quantum theory of light?
\5I1tG4I<p-~e,fwm ~ ~ ? ~ C<Pl~I"GI~ ~ ~ \5I1~"'i>i11~"'i~ <.£j~

"<l1l~ ~C~re-(G4"'i ?

Work function of a metal is 1·07 eV. What will be the maximum kinetic
energy of the ejected electrons when the light of wavelength 6000 A is
incident on the metal? Find also threshold frequency and stopping potential
for the metal. ( h = 6·63 x 10-34 J see )

C<PR ~ ~ \5fC9f'ff<P 1·07 eV I 6000 A \5~5T'V'tc4l~ \5fTCC1l & ~ ~9@ \511~

~ R~ ~(~(~<j:I ~ ~~rfu; <IS\5 ~ ? ~ ~ ~ '8 ~ ~ mr1

<IS\5 ? ( h = 6·63 x 10-34 J see )
How the method of radio carbon dating can be used to determine the age of
an old rock? ( 1 + 2 ) + ( 2 + 1 + 1 ) + 3
C\58T§\~~ ~~ ~ ~ ~ ~ fXrc1t~6~ ~ Rc:fu ~ m ?

b)

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

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

b) What are the Stokes and anti-Stokes lines? Explain their origin .
. ~ '{3 ~~ ~ ~~ f<Is? ~~ ~~~ ~C1 <m~ ~I

c) What is Compton wavelength?
~ \5'!15IT"f'<fl ~ ~ ?

d) Find out the momentum of a photon of frequency v. 2 + ( 2 + 2 ) + 2 + 2
v -~ ClJ'ffiC"'l'!1 ~~ Rem ~ I

17. a) Write down time dependent Schrodinger wave equation for a particle moving
in one dimension.
~~~llful~ ~ <7lCf@ ~ ~ ~9f'l'I' Schrodinger ~ ~crft" ~~ I

b) From Bohr's theory obtain an expression for the energy of hydrogen atom.
c:<IT'!1~ C~ ~1~C'SiWST<'i ~'ff ~ ~rfii~IC11 Rem ~ I

c) Assuming Rydberg constant RH = 109737 cm-1, calculate the longest and
shortest wavelengths of Balmer series. 2 + 4 + ( 2 + 2 )

~t;f ~ ~~~ RH = 109737 cm-1 ~ Rrn ~ Q!!W ~ '{3~

\5'!1~'<f1 R*.T ~ I


