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j.t'tl : .(1) Section-I -1i E 3t3'1- l L 1 Z{~ll-1 f9. 

(2) Section-I -li2.1 *L 1U (dUot Et t. 

(3) Section-II 13t3t-9 R' 4kt . 

(4) i~t1 I-U tt 1 1 t . 

Section — I 

1. (A) (i) x1C~{ct S. Cs Ax (B x C~ = B (A C~ — C (A B,. 

--3 A A A - n n n + n A n 

(ii) ~A=2i-3j+4k,B=—i-2j +2kz{~C=4i—j+3ke~hi dl 

B x (C x A) i.. 
(B) (i) ur~{t~Q a'l~t

er = i cos 6 + j sin e zi~ ee = i sin 8 + j cosh. tU1.Ctl. 

(ii) ?tPtt ~i~c zti 4t
• 

( lt;Qkt -tt-t L= mwr2k 9 ci L( {ct t. 

7 

7 

2. (A) zi '1kl 11+~11('-tct 1. &i?Akt (gradient) 7 

(B) i11{C-t ilkl L p(x, y , z) = x3y2z4 {iL 1 { (-2, 3, 1) "1 iS1z1'- (gradient) 

c—zt zip [ 11 k11~11. 7 

3. (A) fi1~1 tk{~cll t(4 c1. c131- 1S { -[I 1 ct1~c11. à.-ft ME,E,%t1 tic i ct l-t1 Hsu 
~{1~t 11 R c-{NIC-tl ct~11~l C{Ul zit Sit c-iOi.1 -fl. l4 -tt (f1. 'R il4i{ c. F9. 7 

(B) '4R-ti {6(4 ti -f -ti li c{ mil : 7 

(1) ctlstc.i. ct~ 
(2) '{1-t 

(3) 3 c1 &- t1 
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4. (A) u'l t~Scl f i ? 1IC 4 ([ Cat x~ c- t iR cta~ k1 c-UEA {-U 
i5&( u'l t5&( 1.ct6 ( t[xc2 ) {tl i . 7 

(B) ztc t t( cR~tl-tt 't 1 [ .-lt 1 ( lei ti '4.P-& t 3I.- .bt C1 
7 

5. (A) .-k-.-t1ac-{ i qis x-t t4 eta t tctck (tc u3L u «ilt ct iact = r + 2 x 
i ltltc t. 7 

(B) - s E3 .1t61kLC~ ~tM-'t zt~tvt Dtcic u3 ku ai z-t .-t-u qEt &.0 cTh-t pi-fft t i. 7 

6. (A) xthtk1kiR'4-i ~ 'lc~4~tit (flat. 7 
(B) cR D1, 3t[cW{(4 D2 t l ( R-?~ t ~ ( {-U .R'1 a, b, c, d ~1 t-l~ ~l~►{~l 

3t~tk1kt1 t -U M(JICIL 7 

7. (A) -t1 {&4Mi, ti Y i S-t-u j~ti~l {O(4 cnal. 7 
(B) clètU ~{E.(}t~ti, -a~1-tt't 't { Mi M 1cI : 7 

(1) ct2cf cs -UL (Population inversion) 
(2) {R t -U'-1M (Active medium) 

(3) i2L OtC4 &(t (Metastable state) 
(4) -U pct -{l'c--t[31.:6rk 

8. (A) (ct~tl~tl Pi C`l -((l L4 [ icI't. 7 
(B) Optical resonant cavity zip &1 I31 111ti (Lasing action) ZR t EP-i'I. 7 

Section — II 

9. -ft~-tt )1 l-ti t ttotl C--tb 1: 

(2) -ti 3t~&- ( -u-s. c-t~i1. 
(3) xf h 4tM1).R ct1 P1ct cR~I Mid tat-4x EPrtl. 
(4) it Z1C ~k1-
(5) zttZ -ti f t, ict. j ( -tt-t cavil. 
(6) &-1E{ )t~1ktku Mi 4i c-t txctC(-f Ctr~tt JW 1. 
(7) t~-f te~c jt;t c-tt~t(~t~c [ c-tvit. 
(8) He-Ne t tl {isS1 .tt Mid CN,t4 f9 ? 
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Instructions: (1) All Questions in Section I carry equal marks. 

(2) Attempt any THREE questions in Section I. 

(3) Question IX in Section II is COMPULSORY. 

(4) All Symbols carry their usual scientific meanings. 

Section — I 

1. (A) (i) Prove that A x B x C = B (A • C)— 

5 n n n -* n n n -5 n h h 

(ii) If A = 2i — 3j + 4k, B = —i — 2j + 2k and C = 4i — j + 3k; calculate 

Bx(CxA~. 

7 

(B) (i) Explain two dimensional polar coordinate system and hence obtain 7 

er = I cos 0 + j sin 0 and ee = i sin 0 + J cos0. 

(ii) Prove that angular momentum of earth with respect to sun is L= moor'-k. 

2. (A) Define scalar field. Explain gradient of a scalar field. 7 

(B) For a given scalar field q (x, y , z) = x3y2z4, find the magnitude & the direction of 
gradient at point (-2, 3, 1). 7 

3. (A) Derive the differential equation of a transverse wave propagating on the string. 
Using it show that the speed of the wave only depend on the tension applied to 
the string and mass per unit length of the string. 7 

(B) With reference to sound, write a note on the following: 7 

(1) Intensity level 

(2) Pitch 

(3) Quality 
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4. (A) What is Piezoelectric effect ? With necessary diagram discuss the piezoelectric. 
oscillator for production of ultrasonic waves. 7 

(B) Write a note on applications of ultrasonic waves. (at least five applications must 
be mentioned. 7 

5. (A) Explain the theory of Newton's ring and obtain the expression of the optical path 
2 

difference = R + 2 in reflection region. 7 

(B) Discuss the application of Newton's ring to find the unknown wavelength of the 
given monochromatic source. 7 

6. (A) Obtain the matrix of refraction in paraxial optics. 

(B) Derive the relation between object distance D1, image distance D, and elements 

of system matrix a, b, c, din paraxial optics. 

7 

7 

V 
7. (A) With reference to Laser, obtain the relations between the Einstein's coefficients. 7 

(B) With reference to Laser, explain the following terms briefly: 

(1) Population inversion 

(2) Active medium 

(3) Metastable state 

(4) Four level pumping scheme 7 

8. (A) Explain working procedure of Ruby laser using necessary diagrams. 7 

(B) Write a note on optical resonant cavity and lasing action. 7 

Section -- H 

9. Write short answers for following questions: 8 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

Divergence of a vector is scalar or vector. 

Write the statement of Stoke's theorem. 

Write the expression of the velocity for the longitudinal waves propagating 
through a rod. 

What is Magnetostriction effect? 

Write the statement of Fermat's principle. 

Define Nodal planes in paraxial optics. 

Write one important characteristic of Laser. 

Why narrow tube is used in Helium-Neon laser? 
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