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B. Sc./B. Ed. (First Year) Examination, 2019
PHYSICS - 1I

(Mathematical Background, Properties of Matter & Electromagnetic Waves)

Instructions —

[1632]

Time: Three Hours
Maximum Marks: 40

Attempt five questions in all, selecting at least one question from each
unit. The answer of essay type questions should not be more than 400
words and short answer type of questions in not more than 150 words.

All questions carry equal marks.
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UNIT -1/ 518 — 1

Prove that- (4]
g FIfoR—

VX VxA=grad (V.A)—V2A

Define scalar and vector field with examples. Discuss geometric interpretation of
Gradient of a scalar field. [4]
|feer e dorr Afeer &y Bl Iarervl afed |usigd | fedl sfesr &3 &1 dfea= @t
STfHeg e &1 fadaer sifo |

OR/ 3dr
Prove that- (4]
g a1 —
V-(AxB)=B- (VxA)—A-(VxE)
State and prove Stokes’ theorem. [4]

CIh THY Bl Sooid DI g 39 RIg IR |
UNIT -1/ s&15 — 11

Prove that for a rectangular beam, the bending moment is- [5]
Ybd3
- 12R
Where symbols have their usual meaning.
Rig DIV & ARADR V€ B T Feb IATEI—
Ybd3
- 12R

STEl Hebdll & U yeIferd 3fef g |
Why Girders are kept in the shape of English alphabet 1? [3]
TER BT MBR TS & R 1 & HfT & R I@T A1l 272

OR/ 3ar
Prove that Poisson value for homogeneous, Isotropic matter is in between
-1t0 0.5. (4]
Both value are limiting value of G.
g &1 1 fHA 9, el uered & fou o (@igar Jgurd) &1 79 —1 9 05
@ HeF B Al © |
A TEI AH 6 B A A B

Define elasticity and give one example of approx. total elastic solid. [1+1=2]
IR Bl IRFINT PRI G Uh T Y07 TR 319 Uaref &1 94 o |
Define modulus of Rigidity. [2]

3TUR[YYT OTis bl FHSTISAT |
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UNIT -1/ go1s — 111

Q.5 (a) Write Stokes’ law and discuss terminal velocity of a metallic ball, moving through

a fluid in cylindrical container. [5]
i BT 19 faRad oI deTaR afd & gRS H f[9eMe @Rd 4 9 U o1 & 8
@ T & 3w T Bl AaeT B |
(b) Calculate the work done in blowing a soap bubble from a radius of 20cm to 30cm.
(S.T. = 25107 N/m) [3]
AT & (D gol—gol Dl T 20 T A 30 FHL dgM ¥ 6 T BRI &1 AF o1
BRI | (S.T. = 25x1073 N/m)
OR/ 3dr
Q.6 Write short notes- (any four) [24+2+2+2=8]

(1) Poiseuille’s law

(i) Reynolds number
(iii)) Equation of continuity
(iv) Surface tension and surface energy
(v) Wetting
(i) wrsod &1
(i) feew &
(iil) AT FHIHROT
(iv) IS TG T g% o
(v) dafeT
UNIT -1V / $&1§ — IV
Q.7 (a) What is meant by displacement current? [2+2+4=8]
faReIToe a1 @1 FAT 37k 2P

(b) Write four Maxwell’s equation.

Aol DI AR FHIBROT foraT |

(c) State Lenz’s law and show that it follows law of conservation of energy.
o @ M @1 dord foral den quisy 6 g8 ol WReTT & W @1 ures e
gl

OR/ 3ar
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Describe Rayleigh’s method of measurement of self-inductance. [4]
W—IRBE P HAUT DI el AT BT aviF IR |

What is mutual inductance? Prove that for a transformer mutual inductance is
M == L1L2
Where L and L are self-inductance of primary and secondary coils. [4]
IR WROT T 27 Rig dIfo {6 U TRIBIFR & foly ST UROT Tonid—
M =,L,L,
el L1 3R Ly urerfies 3R g qusfordl & wuRer o7 ¢ |
UNIT-V/ 518 =V

What do you understand by plane polarized wave? Derive an expression for

pointing vector and energy density. [4]
A gfad TR W A R FEHSK 20 Ulsfed diew Ud FHoll g b oy ASTd
G~ B |
Write two properties of Electro-magnetic waves. [2]
faefd grrard Rl @ BIg &l faivar forr |
Write short note on Faraday Effect. [2]
RIS U9 IR oY fewol forr |

OR/ 3dr
Discuss reflection and refraction of plane Electromagnetic wave at a plane
dielectric surface. What is Snell’s law? [4+1=5]

qHae Igd gre R 1 FHae WRIdEd Fa8 & URIEad U4 3udad @l fade
P |
ol o & 87

A plane electromagnetic wave in vacuum is given by- [3]

Ex=Ey=0and

E. = Eo sin (27 x 10*t - 0.17x)

Write its wavelength, polarization state, propagation constant, magnetic field and
average intensity.

U A [agd—graid -l

Ex=E, =0 3R

E, =Eo sin 2 x 10*t - 0.17x)

% forg aRrewd, gavr Reifa, dervr Fadis, gred &3 gd qregd el 9 faRe |
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