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Q.1 Choose the correct answer from the given options below: 7 - [10]

(1)  The scalar triple product'of rectangular unit vectors 7, fand k maybe .
(a)1 (b) -1 - (c}tor- (d) zero

(2) A=xf+{y-z)j+(x-az)kisasolenoidal vector for the constant ‘8’ =

(a1 (b) -1 (c)2 (d)-2

B Ax(BExC)= .
(a) B (4-0)-C(4-B) (b) B (¢ A)-C(B-4)
(©)(A-C)F-(4-B)¢ (d) All of these

{4)  Aframe of reference in which law of inertia holds true is called__
(a) Non-inertiai frame of reference (b) Inertial frame of reference
{c) Cartesian frame of reference (d) Absolute frame of reference

{8}  According to special theory of relativity, mass with increase of
velocity. _
(a) Increases (b) Decreases (c) Does not change (d) None of these

(6) converts ac power into dc power.
(a) Transformer (b} Inductance {c) Resistance {d) Rectifier

() The ripple factor of a full wave rectifier is
(@) 0.48 - (b) 1.21 () 40.6 (d) 81.2

(8} InaPNP transistor, the collector is made up of L
(@) P-type semiconductor (b) N-type semiconductor (c) Metal (d) Insulator

{9)  Laseris an acronym of .
(a) Light Amplification by Stimulated Emission of Radiation
(b) Light Amplification by Semiconductor Emission of Radiation
(c) Light Absorption by Stimulated Emission of Radiation
(d) Light Absorption by Semiconductor Emission of Radiation

' (10) The Nd: YAG laseris a level laser.
(@) Two - (b) Three (c) Four (d) Five
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Q.2 Do as directed: S [08]

Q3

Q4

(a}  Write True or False,

(1) IfVisavector point function then div V is a vector.

(2)  Special theory of relativity states that time is a relative physical guantity,

(3)  The PIV of center-tapped full wave rectifier circuit is Ven.

{4)  Nd: YAG laser gives output in infrared region.

{b)  Fill in the blank:

(5) theorem gives the relation between volume integral and surface
integral. {Gauss’/Stoke’s)

(6)  Theory of relativity was first given by - . (Einstein/Fermi)

(7} The middle region of a transistor is known as ___. (Emitter/Base)

(8)  Normaily in CD ROM, a laser beam of ___is used for writing. (25W/ 25 mW)

Answer the following questions in short {Attempt any TEN] [20]

(1} Write mathematical formuta of eurl 7,

(2}  Define irrotational vector. Give an example.

{3) Provethat V-#=3 where = xi+y f+zk

{(4)  Define (i) Event and (i) Observer.

(5)  What s ether? write main features of ether.

(6)  Write Lorentz transformation equations.

(T} Whatis afilter circuit? Draw labelled diagram of any two filter circuits,

(8)  Draw the circuit of a center-tap rectifier and label its components.

(9)  What are the advantages of LED over ordinary mcandescent !amp')

(10}  State any four applications of Laser.

(11)  State four different methods of pumping in Easers

(12)  Explain stimulated absorptaon

Long Answer Questuons* [Attempt any FOUR] _ {32}

(1) Obtain scalar triple product of three vectors in the form of a determinant
and discuss its geometrical interpretation. Write its any two characteristics.

(2) Define V¢ and explain its physical interpretation. Prove that grad ¢ = V ¢.

(3)  Discuss Lorentz-FitzGerald length contraction and time dilation.

{4) Discuss Galilean transformations. Prove that acceleration of an object is
invariant under Galilean transformations.

(5) Whatis a half-wave rectifier? Draw the waveform of rectified voltage of a
half-wave rectifier. Obtain an expression for its output dc voltage.

(6) What is zener diode? Explain avalanche effect and zener effect in a zener
diode and explain its use as a voltage regulator. -

()  Discuss in details properties of lasers.

)

Write a note on the COx- laser.
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(10)

UHA ol U UERD (i, fand k) ot (L - wEldt Jausiz __ 88 ad.
(a) 1 (o) -1 € tor-1 (d) Yot

RA=xi+(y-2)f+{x-az) k AAATsc wlda dat A wuois ‘a" =
(2)1 | (b)-1 (c)2 (d)-2

(@ B (4 €)-( ”-*)' () (¢ A)~C(B 4)
({4 -C)B-(A-B)C : (d) GUR ot M

?5cq=rtl (Pla R vsgrircll deel Ju A _ sdaumi wiad B,

(é) [ot-ysechlal 2eel F (b) owseclla gt 3h

(c) 5B@atet el 3 - (d) Rlae Heet ¥::

Qe e e Yo, Ad cltic B geatiiol

(@l d B)e2® (o) alol o 2} (d) BUR of Asuel otd]

A wietza Slall uelrul 3uidld 53 B,

() 2ledFR (b) Bes52ex (c) AU (d) AER 512z

\Mdéat ‘e@zpm&l e s (Ripple faétor) = g,
(a) 0.48 ()12t ' (c) 40.6 ()82

PNP glokequl, 5A522 ol dalcl dla B,

 (a) P-usi? ol udcuss (b) N - U512 ol utlelles (c) Biq - (d) gl

Laser of Y3 ol

(a) Light Amplification by Stimulated Emission of Radiation

{b) Light Amplification by Semiconductor Emission of Radiation
{c) Light Absorption by Stimufated Emission of Radiation

(d) Light Absorption by Semiconductor Emission of Radiation

Nd: YAG Qur A _ R o slole] AR B, ,
@a (b) AR (c) UR | (d) Wiy -

. s )




Q2 wiou Yot oyeliol ), {08]

Q3

Q4

(@  wgbulg el
M A 7R udle Glg @0 &at A div 7 & i D.
2 Rk wdal ate Y@ wxa A ¥l dAllds 2wl B,
@) Roze- 225 yd 2oL 2WRgAR Wyl A PIV = Vi D
(4} Nd: YAG QMR Best2sHt 2B2ye wid B,
()  viell o Y3
(5)  5€ dsClot A YU dscot aRBell 2oith ol yRA wl B. (GUGU/Rs8)
(6) L ML AlE sk Al yad dsufs §ett. (BUBorBat/ 52)
(M el ueal Reust Ly alovua B, (Alle/A8%)
(8) A A COROM ML, o A (32wl civten 2 Rl B, (25 W/ 25 mW)
Aduet e sl ot gsul yellol WA, [20]
() sc ¥ (cun V) widej ou@fds Yol coAl,
(20 gl Al e (rrotational Vector) callvaiRiet 831, s Gelsrll (W,
B wbldsAs V.p=3%0 = xi+yf+zk
@) caveld 53 (i) deell (Event) et (i) wUciclsols12 (Observer).
5 FU g 7 Surell Hua dawell 2,
(6) AR 2loBlilol Mol 5N Ul
(n  Beee ulfe ¢ 37 slun A Beew ulfeu A Qoet WA stuH AR
{8)  To- 2125 Y dot AWseglatrell ulRual €131 vat doll ueslol oty cvll,
(9)  WEL AW 52 LED 56 9l ulfadl ¥ A waudl. |
T (10)  Auel Alguet wR “T4E - GuaAdlla eseu.
(11} Qxzul ubliolell WR - U UslARE v,
(12) Gt el (stimulated absorption) A AL
€16l attofl Y4l [BlEuet w2 yalal Griz :DL: [32]
() Aeadllen wéla opeusizal Rauas ol 3ud AR wR Aot el@s wduzololl uul
53, Aol SouRt & yetoill W, ,
@ ez (7 ) ol caven el dej ollids wsistest yuAl, W@ 5 ¥ grad ¢ = V.
(3)  Lorentz-FitzGerald clollefoit U\l ol wHA Q20 (time dilation) <l uul 53,
@  QREe 3uidze el Wl 53 ¥ AR Fuiden 360 Y wuBadsela B,
(5) o dzoL YR glae 9 B wt-ddal WrRsiarell Yetot (A% Etolsll (Output Voltage ) <1201
1A, el Yetot SRl Ay (Output dc voltage) HIZ o YA Rl
6) otz stalls e g B? Aotz siellsul Acelle (avalanche effect) WU vtol Mol UXR .
' AU UA ARY 222 A3 Aol Guelor yxandl,
M Quzel gutelled Rege ual 53,
{8) COz Auz uR oflt, cull,




