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N.B.: (i} All the symbols have their usual meanings
(ii) Figures at the right side of the question indicate full marks

Q-1. Multiple Choice Questions {Attempt All) (19)
(1) A vector of unit length is called vector.
(a) zero (b) unit
() del (d) rotational
(2) The volume of a parallelopiped for A=i+j~k,B=j+kandC=i-jis
(@) 3 o
(c) 1 (d) 2
(3) fdivV=V.V=0thenvectorViscalled ______ vector.
{a) solenoidal (b) irrotational
{c) rotational (dh) tidal
(4) According to Galilean Transformation is invariant.
(a) acceleration (b} velocity
(c) work {d) force
(5) According to Special Theory of Relativity the speed of light in free spaceis
(a) infinite (b) zero
(c) colourful : (d) constant
6) . is used for converting ac¢ voltage to dc voltage.
(a) Transformer {b) Resistor
(c) Rectifier (d) Purifier
{7) _________diodes are used in display units.
(a) LED {b) Power
(c) Zener {d} Varactor
(8) For a Common Emitter Transistor, ratio of Igto lp is equalto .
{a) 1 (b} greater than 1
{c) 0 {d) less than 1
(9) Einstein’s coefficient of absorption of radiationis ______.
{a) B (b) Asz
(c) Bz (d) Azt
(10) In the process of stimutated emission, if N; > N4 then that state is is known as
(a) population revision (b} poputation division
{c) population inversion {d) population collision
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Q.2 Answer in brief (Attempt any Ten)

(1) State Gauss's Theorem for relation between volume integral and surface integral.
(2) Define Reciprocal Vectors.

(3) Explain equation of continuity briefly.

(4) Write fundamental postulates for Special Theory of Relativity.

(5) What is a Filter circuit? Write names of different types of filter circuits.

(6) Write important characteristics of semiconductor diode.

(7) What are the advantages of transistors over vacuum fubes?

(B) What is Zener Effect?

(20)

(9) What is Laser Pumping? Which are the methods used for achieving population inversion?

(10) What is a metastable state?
(11) Which are the fundamental modes of vibrations of CO, molecules?

(12) Draw schematic diagram for experimental set up to obtain Nd:YAG Laser.

Q.3 (a) Explain vector triple product for three vectors.

(b) lf three vectors A= i-j+k B=i+j-kand C =X -j+ kare coplanar than
find the value of A

OR

Q.3 (a) Explain the relation betwsen line integral and surface integral using Stoke's Theorem.
(b) FA=2x2% -yz j + 2xz°k than find the value of V x A at the point (1,1,1)

Q.4 (a) What are Galilean Transformation Equations. Derive Galilean Transformation
Equation for velocity transformation and prove that acceleration is invariant under
Galitean transformation.

(b) According to Lorentz-Fitzgerald contraction, what will be the length(L) of a rocket ship
travelling at 0.5¢ if it's initial rest lenth(L ) is 60m? '

OR

Q.4 Whatis Ether? Discuss with necessary diagram construction and working of
Michelson-Morley experiment for detection of ether. Write negative results and analysis
of Michelson —Morley experiment.

&

(06)
(04)

(06)
{04)

(06)

{04)

(10)



Q.5 (a) Draw Half wave rectifier circuit and explain with appropriate waveforms its working
during positive and negative half cycle of input ac voltage .
(c) Write advantages of a Bridge Rectifier.
OR
Q.5 (a) Write a short note on Light Emilting Diode (LED) .
{b) Write three types of Transistor with appropriate diagram.

Q.6 (a) Discuss properties of Lasers in detail.
{b) Explain Spontaneous and Stimulated Emission of radiation.

OR

Q.6 (a) Write a short note on Holography.
(b) Write applications of Lasers.

(06)
(04)
(06)

(04)

(06)
(04)

(08)
(04)
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Y9 oflAell yallolt wcliot W A (Qseu UdE 82 : (10)
(1) Asu et ucc dlaa R s B .
(a) Yol (b) AsH
(c) 3l (d) Qe
(2) R A=i+j-kB=j+kandC=i-j &2 cl AN ust of 8E 4.
(a) 3 (b} O
(c) 1 {d) 2
(3) R divV=v.V =08l l Va e sz B
(a) WAABs (b) vierellt
(©) exglla (d) 2l2ASEA
(4) Aelleflatat FuicrEl WefAR AN B,
(a) Yaot (b) QoL
(©) s {d) Ao
(5) Qe WNBUE BiofR Ysel vlelsiand ysiaL ol A 8.
(a} dolel (b) ek
(c) 22{lat (d) AN
6) ol Gualal AC Al ol DC AR ML FuidR sall 2 a9,
(a) 2lougiR (b) ek
(c) esél R (6) vldlga
(7) ____ stalls o1l Guallal Bud Yelle i e 8.
(a) LED (b) WaR
{c) DoiR | (d) As2R
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8) Sluet All2R alooflaer W2 1 A4l 1, oll 9Jellxi? & .

(a) 1 (b) 1 5cll R
(©) 0 (d) 1 8l e

(9) BBl ol WA IVl (coefficient of absorption) ______ gl elaa 8,
(a) B, {b) A,
(¢) B, (d) A,

(10) YR Gruool £12llal, L N, >N, 82l ll d e &t _ Isqa® .
(a) WwjAstst Aclotal (b) Wyt Slelloset
(0) My@elet PociRAol (d) WRjAatet Sicllogt

1.2 ol At Ysllotl g8l waol 2 (UL E) (20)

(1) 8€ AsCol Aol Y6 AsEol <A Aiclott gletll 20U o YR @l 7
(2) et (reciprocal) U(EY ol catway w12

(3) et w520 continuity equation) E5HL UMsLAl .

(4) QR watcuest Yngd Redicl cwl,

(5) (3ee? uRua 8l deaua? (deer uRust «il usiz waudl

(6) utlcugs stalls oft Heceloll el e,

(7) Qs 2ot ofl qRumell i 2ledflue? ot slatel wudl.

(8) Bol2 UUR A declat 7

(9) Qur wrllol el 3saal? MeAalet Soclroel Nenclal W2 Gulowl Acitefl ugkaul el
(10) RalRad waal Sla ksal ?

(1) CO, URHIA oll HOelcl Suell =il Ysi? wuudl .

(12) Nd:YAG AR Raclen HI2 YiliBls wisld €13

U3 () A auelslol uzal oustz wHeadl (06)

(o) BlA=i-j+k B=i+-kandC=2-jakumdclat sl dl 2 of yea ol . {04)
B

W3 (u1) 8 ol YR sl duflel dsclot wA Ys dsel aell deltl dresdl (06)

() B A=2xz% -yz j + 2x2°k & A @of(1,1,1) WA Vx A of el AR . (04)
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wa @) dellelleot 3uldee sl 8 deaia? deleact 3uidel wdlsa o xeedl Qo (06)
Juict2el 12 of wlsw Redl axey wl@d s ¥ Aelleflaet guidza exatet Yot

AN & |
(@) A2 vicral euet Ab2 ofl coues(L,) 60m & A A Abe a2 0.5¢ oll At ol 2l 2]
Alal IR ARecs-flaaBles UBluot wllsry ofl Hee ot Aoll coud(r) elal. (04)
wlell
w4 B2 A eclar Su o sl ustaal w2 o gl 1 wefsciat-kaA yalot (10)

ofl 220ll A slelug AHAA IS seRLo- LA YR olt otstAcs YRR cull auy d
yRaelled (A 83,

w5 () wd d2o dsdlsar ol uRuy a3 Axes Al dot ol ol Heedll ac Setye ARY  (06)
oll tot R bl wt] As £R02ul0t v A0 289212 ofl slAugld A,

(o) ofles Tsdlglareell Slatet sual. (04)
ual
w5 (o) clie A&t SRUS(LED) UR 85 ol dull, (06)
(1) 2looflateell ysR o2 sl widl el (04)
U6 () Aur ol ool ol [adet ud 8. (06)
(o) QBN 2 2cieiglRct Gtodet A YRt Grdet Ml (04)
welell
W6 () Sllongl uR g5 ollu cull {06)
(o) AuRetl Gu2liod el . ' (04)
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