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WEST BENGAL STATE UNIVERSITY
B.Sc. General Part-II Examination, 2020

PHYSICS
PAPER: PHSG-II
Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks. aNfer T F0Z FYMo Q"Y/VW fac Fed1
Candidates should answer in their own words AT [NCS ©IRNF TR T AT M
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

Question No. 1 is compulsory. Answer any two other questions from the rest
SR & JTONES | O e R (AF @-FI! 777 2THd Ted Face TR

1. Answer any ten questions from the following: 3x10 =30
feaferfae @-coiel 7ife elcss Teg wies

(a) Using Fermat’s principle, establish the laws of reflection from a plane surface.
T3 T lr@is S FTes (T eforeaq Faef afes] Tl

(b) Write down the condition of achromatism of a combination of two lenses of the
same material separated by a distance d. What is an achromatic doublet?
d 70 SRS wfen TAmic 4 @GR TTRIGE SRR e @l SReE 3
TS F! QIR 9

(c) If the angle of diffraction in the third order of the spectrum is 30° for a plane
diffraction grating with 3000 lines per cm, find the wavelength of the light used.
&S G-9 3000 EAE @ ITea @ftR-q TR T 7Req F¢ffem @iet 30°
(A TS S ST TS 9

(d) Explain why the central spot of the fringe pattern in the Newton’s ring
experiment is dark?

IO+ FeTRR AFFIT AR (AL SHFI T (o 9

(e) State Brewster’s law. Calculate the polarizing angle for light travelling from
water (refractive index 1.33) to glass of refractive index 1.53.

FOR-97 @i Ry @l & (efowm= 1.33) X 1.53 efforms [Ri#E i s
AGLE ARG (Fl F© T 567 T |

(f) Find the r.m.s. voltage of an ac source of voltage with peak value Ej.

GFf RIS TR (STHe-97 M £, 2061 O SAGHGH (SIebe 67 S|
(g) Give the truth table of a three input AND gate.

oo 275 %2 @& AND of5-@3 G2 GfRet @=eal

(h) Convert decimal number (18.25);¢ to binary equivalent.
TR A (18.25)10-(F FNgen AR & I |

2110 1 Turn Over



B.Sc./Part-11/Gen./PHSG-11/2020

(1) Define Q factor of an LCR ac circuit and state its significance.
LCR ac I941F Q TR TR\ wie AR @3 Slerd ge T

(j) What is meant by magnetic hysteresis? How one can measure the loss of energy
in hysteresis?

I RESEP™ FoT0e It @RI 2 RESEP™-9 ey FreiE Tt 7 ¢

(k) Define the coefficient of mutual inductance between two conducting coils. What
is its unit?
o ARRIR R A&y A= S @eAF el WS | @3 aFF i 9

(1) A 2000 © resistance and a 40 uF capacitor are connected in series with a dc
source of 200 V. Estimate the approximate time in which the capacitor will
acquire 63% of the maximum possible charge.
@3 2000 Q @H 8 @I 40 uF 47T @B 200 V-93 TR T A @
TR T& MR LFFO TSR FED SN 63% 6T 09 (A7) Fof 7w
e el e

(m) What do you mean by binding energy of a nucleus? Sketch a graph showing the
variation of binding energy per nucleon with mass number.
A (FHCPA I A& EI0 Pl QA 9 SORYE A [Wolspaa-og 5 *Ifes
“ffeecTa @3 @b e |

(n) Write down the postulates of Einstein’s special theory of relativity.
SEBiEa-97 Rea wesifEreel wrgd Tl @l

(o) State Moseley’s law. Define all symbols if you introduce any.

(ee-2 @it g et 9Nl @il oz I Face el weifie s

2. (a) Find the equivalent focal length of two thin lenses of focal lengths f; and £, placed
in contact with each other.
fi 8 f> EIPH-CER 6 ATSH @S AT IR A O Qe (-
ey

(b) Prove that the minimum distance between an object and its real image formed by
a convex lens is four times the focal length of the lens.

2l IR @, @I T8F A Ten @7 74l e wikce SKWw 17w =5 €] FeR
CPIPIA-CRCA DR |

(c) Define angular dispersion and dispersive power of a prism.
fereem (i fRogze @ Regaet o wwl wie)

3. (a) Derive an expression for the intensity distribution in the interference pattern
produced in Young’s double slit experiment.

R-93F Y2 @RIfRwmd AR Seon fopR T Sigela afmE fdw s
(b) What is a Zone plate? How does it behave like a converging lens?

W& TP (Zone plate) F 2 @ FIOIR WG ETFR TCO! SNHA I 2
(c) Define specific rotation in case of a solution.

I TR CFCG SN e (7 TRl 7is |
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4. (a)

(b)

(c)

5. (a)

(b)

(c)

6. (a)

(b)

(c)
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State Biot-Savart’s law. Find the magnetic field at the centre of a conducting
circular loop of radius r through which a current / is flowing.

AE-ASE (Biot-Savart)-43 7@ Rge F@N [ 2RI, r IPNEE @FH JeFR
AR R T GIFF (g e Tl

A series LCR circuit consists of R = 100 Q, C = 40 xF and L = 40 mH. Find the
resonant frequency of the circuit.

@35 @I ST LCR I8NTE R = 100 Q, C =40 4F 8 L = 40 mH | I8 S
ol oy e

State Curie’s law for a paramagnet. Draw a graph to show the variation of the
paramagnetic susceptibility with temperature.

RGBT M &) -7 5@h [(Fe F@ TeoR F= ~AGEe GwsaifRer
sfffaed @b @ba dF meie)

Construct a two input OR gate using p-n junction diodes and explain its
operation.

p-n R TEG-97 AR @36 42 3976 [EE OR o6 ffid @ 9«7
Fiforafs it FEN

State De Morgan’s theorems.
& soli-ag Tty efer Rgo el

Draw a circuit diagram with a Zener diode as a voltage regulator and explain how
it works.

(CIEoE [FEs B (@ TIEe 72 S Io4] SR U2 3 Fd7aie IR S

What is stopping potential in photoelectric effect? Establish a relation between
stopping potential and work function.

irEeeie fEmm @ [feg Fi ¢ el [eg ¢ I e 7 afoodina
N

Deduce the formula for velocity addition based on Lorentz transformation
equations of the special theory of relativity. Hence show that velocity of light in
vacuum is same for all reference frames.

e el e FEIRe Foed AN (AF @9 FRESER @ [ Tt
QA (AT @A @, AR @9 AN Wrereras wifed |

Give the probabilistic interpretation of the quantum wave function.
(PO G ST FYITO] FGIE I WS |

N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp
to their own respective colleges on the same day / date of examination within 1 hour after
end of exam. University / College authorities will not be held responsible for wrong
submission (at in proper address). Students are strongly advised not to submit multiple
copies of the same answer script.
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