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WEST BENGAL STATE UNIVERSITY
B.Sc. General Part-1I Examination, 2019

PaYSICS

PAPER: PHSG-II

Time Allotted: 3 Hours Full Marks: 100

The figures in the margin indicate full marks. oA T T G <p o

Candidates should answer in their own words ARG TS ST I TG FAN I
and adhere to the word limit as practicable. Be7 3

All symbols are of usual significance.

L. Answer any fen questions from the following; 2x10=20

ffere -l S et e mas

(a) What do you mean by Coherent Sources?
RYS T T 8 @I 9

(b) Find the relationship between critical angle and refractive index.
TIH (31 @ AfSRITE T T2 700 I

(c) How air film is produced in Newton’s ring experiment?
AT fak ~fdreiy fFeia age 7oA & ¢

(d) What are the conditions for constructive interference?
SETETS TSBITER =T Tra Tl

(¢) What do you mean by time constant in C-R circuit? Show that its dimension is
same as time.
C-R FET4 (LY A% I 3 (AT ¢ (7t e il S0 L 4 |

(f) Show that magnetic field does not do any work.
e, BT (3G (P SIS FLa AN

(g) State Ampere’s Circuital law.
o ARar Bt fiqe

(h) What are the factors which control the sensitiveness of a suspended coil
galvanometer?

G Herpa TSR T (I (1 R 9ot fed 3 2

¢ n alternating e.m.f is represented by the equation £ = 200 sin(1007¢ - ¢) volt.
What are the frequency and amplitude of the e.m.f?
T oA R I E = 200 sin(1007¢ ~ ¢) (OF5 -6 AN wia) 2 =41
i1 43 SRmie a0H T 6 R 79 ¢ |

(j) Draw the circuit diagram of a two input OR gate using diodes only.
72 370 REB OR gase-aaaﬁwm(mmmwmm |
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(k) What is time dilation?
e R 3 ¢
(1) Convert into binary: + 37,
o SR et e + 37
(m) Find the dimension of Plank’s constant.
F 303 N ey e
(n) Write down de-Margan’s law in Boolean Algebra.
fe-wasteea S o, e Frewfoes o)
(o) State Heisenberg Uncertainty Principle.

QIR STl 354 erean

GROUP-A
frem-s

Answer any one question from the following Uil =401

&_&=ﬂz‘ﬂ1

vV o u R

%_%Jz\fi w«mmwﬂmmmmw
@b fdf s

3. (a) What is the angle of minimum deviation
60° and refractive index of the medium is 1.7

60°ﬁﬁom¢mqﬁﬁ§mm&w®mmﬁﬁmm.6m,mmm
99 9

constructed with two lenses, If the dispersive p
find the focal length of the two lenses.

0 @ sty 30 cmwmmwmvmmmwsamﬁwm
mﬁwww«h%@qmmmiﬁamhﬁﬁﬁml

(c) Obtain the condition for
prisms,

iﬁﬁm«aﬁmgﬁmm, ozt b oo Rtz

dispersion without deviation by a Combination of twe
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GROUP-B
Remi-y

Answer any two questions from the following 10x2 =20
frefarfe vt 716 etvwa Saa e
4. (a) Establish the laws of refraction from Huygen’s principle. 3
QRO S 0 AT eifoorarera st st acat
(b) Find the expression of fringe width by two coherent sources. 4

0 IPReT® Bt 9 e Afomia e e AR e

(¢) Find the width of interference fringe produced on a screen 80 cm apart from a 3
biprism placed 20 cm from slits. Wavelength of light used is 6536A. Acute angle
of biprism is 1°30" and its refractive index is 1-5.
ST (SR 6536A) SRS 56 @IfREer P 20 eom A 93PS u forerca
TR 80 cm T FPS ol Sw v afesia e SR =, o @ e @ 3w
IR (@ =1°30" @R 93 TS efSvrE =15 |

5. (a) Deduce an expression for resolving power of a plane diffraction grating. 4
afb e (aifb -7 R et s fd
(b) A narrow single slit having illuminated by a monochromatic light of wavelength
5890A forms the first order dark diffraction fringe at a separation of 2 mm from
the central maxima. The screen is placed at a distance of 40 cm from the slit. Find
the slit width.
b 77 IRE (CF 40 om TR g =i wirg) Rwfa Bota 5890 A wanTd @

I PTG @I SR SR T - 5 IR 2 mm S T B o
@R e Mo

(c) Find the maximum number of order of a grating spectra formed by a plane

(V)

transmission grating of 5000 lines/om, using a sodium light of wavelength ’
5896A.
¢ woRen (affk-aq efo em-q @R A 50001 G k-7 T 3 e
e =t 2t %, 2 5896A ST (I e 3T 7 9
6. (a) How do you construct a zone plate? Why is zone plate light of longer wavelength 2+2
focused at nearer point?
R (P ?
(b) Show that energy is conserved in interference. 2
eave, fenr o *Ifie wrafws 2
(c) The diameter of bright third and twenty third Newton’s ring be 0.00181 m, 4
0.00501 m respectively. If the radius of curvature of the lens be 0.50 m, then find
the wavelength of light.
0 Tok-97 PO '@ 23-5% Tegge Ri-3 71 IAFTH 0.00181 m € 0.00501 m |
(ATCT4 01 1A 0.50 m T, TEAIR SRR 6 74
7. (a) What is double refraction of light? 2
T faeifovre 3eie & e ¢
2110 3
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(®) How can you distinguish between unpolarized and circularly polarized light?
T o wne vt wwr oy Bei e il aa !
(¢) What is quarter-wave plate? Why is it used?
PR oty of @ RRAY

(d) What do you mean by ‘missing order’ in grating spectrum?

cafte-2 wilice “Rifin W 2oe B (AT 9
(¢) Define specific rotation for solids.

305 vz Cwer R R s e

GROUP-C
fasm.a

Answer any two questions from the following 10x2 =20

frefafee -t 7 e Saa e

& (a) Derive the expression for magnetic field intensity at a point on the axis of a
current carrying circular coil.

m«mmwmw@mmﬁwmmmmﬁmﬁ@
A

(b) Discuss about the increase of current in a L-R circuit with a constant
electromotive force E.

LamkqvaﬁﬁﬁaWWﬁEﬁm%wm@mwt%emqﬁ
WA FTA |

(¢) In a circuit 50 € resistance and 100 mH inductance are connected with a cell in
series. How much time is needed for current to reach half of its maximum value?

a3 BT 50 O @ 93k 100 mH e 93 ofberaitnm s o s ge
AR A1 ©1 AL W2 WG 20 T Hy w7 0

(d) What is wattless current?

CAAEA ezl f 9

9. (a) Find magnetic potential at a point due to a small magnet. Hence find magnetic
field intensity at this point.

4 T PR G (i e B Rea fadfy vl @a e @ Rigre G ona
&1 foefs e |

(b) What is magnetic dipole? Find the torque acting on it when placed in a magnetic
field.

T vz 3 9 e I ST Coea 21t 2t a Bt femapian 56 e

(c) A bar magnet completes 10 oscillations in 90 sec in a place. H is 200 Oe for this

place. What will be the period of oscillation for this magnet in another place
having H = 250 Oe?

4% RORTS (IR 2 90 GRS 106 (RIeH F518 I, T H = 200 Oe | WK
b BT A H = 250 Oe, GTAITA @ TR (RIFTHII T I3 9
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10.(a) Give a comparison betw
(4 differences).

mm“v.mcﬁvwewmwam(mm).

(b) Using Ampere’s circuital law, calculate
carying endless solenoid (toroid).

mmEWmnmmm(m)mw
|

cen diamagnetism, paramagnetism and ferromagnetism

the magnetic field due to a current

(¢) Find the relation between mutual induction and self-induction.

N 6 M=oy ara wog s 2 a0,

11.(a) \\{hal do you mean by sharpness of resonance in L-C-R circuit? What is relation
of Q factor with it?

L-C-R NS wegieem Sropee! 10 s i 9 03 570% () @iz 7oofef 3 7
(b) When an a.c. L-C-R circuit will act as purely resistive circuit?

43 @3 of@® L-C-R 28 i e ez v
(¢) Write the differences between series and parallel resonant circuits.

a1 @ ST WA TN T erewalE e

(d) In an a.c. series circuit of frequency 50 cycles/sec consisted with a inductance of
0.1 henry and a resistance of 20 Q. Calculate the power factor of the circuit,

50 cycles/sec TG 78] @2 TS T AT 0, henry @3t @i @4
20 Q =R TR T WITE | IS F0@) aef fefy a2

GROUP-D
faein-u
Answer any one question from the following 10x1
frrafefee -t «afd e o we
12.(a) Explain the working principle of bridge rectifier.

dre @ wtarea srfeea aran F
(b) How depletion region is produced in p-n junction diode?

p-n GIRA BICANG @I e s sifde 21 9
(c) Why base region is made thin in a transistor?

BIAfErbIca i @ 4@ 35 21 2 @ ¢

(d) In a transistor base current is 75 pA and collector current is 1.50 mA. Find f, / .
and a.

G RABIDICAA G Sl 75 pA Gk FalRT I 1,50 mA T, £, [, @
-3 W4 g 3t
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13(a) Express the following decimal numbers in binary numbers: 3
(i) 15.005 (i) —23 ,
(b) State De’Morgan's theorem.
W SRR Teeig RS
(c) Why NOR gate is called universal gate? 3
NOR o153 Rt oolb 3l T (3 ¢
(d) Write down the symbol and truth table of XOR gate. 2
XOR (062 o @k T BRA ol
GROUP-E
faeia-e
Answer any fwo questions from the following 10x2 =20
s (-t 76 @t Teg we
14 (a) Write Einstein photoelectric equation. With the help of this equation explain main 4
characteristics of photoelectric effect.
IR SER-efeR R Tl @R e MR we-ofes fewm
T Al et
(b) A metal surface is exposed subsequently with light of wavelengths 0.35 pm and 3
0.54 um and the ratio of the maximum velocities of the electrons come out from
it is 2:1. Find the work function of the surface in eV.
a7 41eT TCF RPR 0.35 pm @R 0.54 pm SR Wit 7 TeifFe T @
EFE g AT T, Ot TR AT TAS 2:11 @ O FY HS
e EA (ST et
(c) Compare Raman effect and Compton effect. 3
s & 8 F=f6+ TFar o Tl
15(a) Deduce the theory of velocity addition based on special theory of relativity. 3+1
Hence, show the velocity of light in vacuum is same for all reference frames.
R wiefreerm oy e 30 @ e S efent 3t emid st e
ATt *{T70 ST (9 F+T | )
(b) Derive a relation for mass and energy equivalence, as Einstein’s special theory of 4
relativity.
ZPHIRLT e SiteAfEae! Og S o1 ¢ ¥iER geel Beia el e wa
(c) ‘The kinetic energy of an electron having rest mass m; is equal to its rest mass 2

«energy. Find out the velocity of the electron.

m, T8 o @3 Teie feife eaea f-va-xfEd Wi T Aeeania
sifers Fefa

2110



- B.Sc./Part-I/Gen./PHSG-11/2019

16.(a) State Moseley’s law. Explain the law from Bohr’s theory. 2+2
RIS b LN | IR 0% R S S
(b) What is binding energy of a nucleus? Sketch the graph showing the variation of 1+2

binding energy per nucleon with mass number.

fRePeR 16w o 3 7 smmgs SeRE R FEPHeR e afe
e oo e s ¥ | o

(c) Find out X, Y, Z of the following: ’
N4 He' 5 X+ H
2U+Y > Z+  Ke®*+3 n' + energy
X, Y, Z & ezt
N+ He! 5 X+ H
oUP+Y 5 Z+,K®+3 0 + e

17.(a) Write down the time independent Schrédinger equation for a particle moving in 2
one dimension.

GERE T AfOMeT el &y T SHAF Schrodinger 7% TN G

(b) What do you mean by eigen function and eigen value? .
GIREAI SRS @ A WA 00 T @I 2
(c) Prove that, de Broglie wavelength associated to a particle of rest mass m, and 3
hc

kinetic energy kis A = ———.
VK2 + 2hmyc?

e I m, i 7 G & oIS o IR e TR T RY sy

A= _____hf___ |
JKE + 2mc’
(d) A particle of rest mass m, has a velocity 0.3c. If the velocity of the particle 3

doubles, then find the ratio of previous and present momentum.
m, T3 o7 RFE @l 309 &1 0.3¢! T R @ faad T O TR GR TN

SRR SO PO I ?
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