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PART _ A

Answer any four questions' Each question carries one mark'

1 . carcurate I I + dA where R is the triangre in the XY-plane bounded by X-axis'

ix
the line Y = X and the line x = ;'

z.Find a vector para*er to the tin6 of intersection of the pranes 3x - 6y - 2z = 15

and2x+Y-22=5'

3. The LaPlace transform of t2 is

4. What is fundamental period for a periodic function ?

s. Evatuate J: f 
- 

J'*, dYdtd*'

PART - B

Answer any seven questions' Each question carries two marks'

6. Find the distance {rom (1' 1' 3) to the plane 3x + 2y + 6z = 6'

7.Find an equation for the tangent to the e*ipse + 
. y2 =2at the point (-2, 1)'

B. what are the directions of zero change in f(x, 9 = t(xt 
* y2) at (1' 1) ?

dr"'
g. rf r is a differentiabre vector function of t with constant length prove 1'r- = Q'

P.T.o.
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ro' Find the.average vafue oj F(x, y, z) =xyz throughout the cubicaf region D
nti:i?jr?y 

the coordinat" r;#;, l* ,n" pr"nJ, * = 

.r,, 
= 2, z =2 in the

11. Find the Laptace transform of e-tsin2t.

12' ff H(s) = 7T:z,z find h(t).(s- + al').
13' 

il"J:*il 
the Fourier series of an odd function f(x) of period 2L is a Fourier

14^ what is the orthogonafity rerations of the trigonometric system ?15. Find the principaf Unit Normaf Vector for the curve r(t) = cos2ti + sin2tj.( r -\16. Find z(r(t)) where r(t) = J.o.lr- ;) ir t > I
Il' 0 oftenuise

PART - C

Answer any four questions. Each question carries three marks.
t t,?ff:[Y:,r,"r?:o[Renctosed 

by the parabola y = x2and the tine y = X * 2 and

tt 
}TJ!:;:tr,ure of thecircutarhefix r(t) =acosti + asintj + btk: a, b>0,

19. Solve y,-y = t, y,(0) = 1, y(0) = 1 using Lapface mehtod.
20. Using convolution sofve y,, + 3y, + 2y _r(t) ; with

Y'(0) = V(0) = 0 and |,(,) = {t if 1< t < 2

21' veritvFubini's theorem,.l?r,T[TJ;1 
6x2y ror 0 < x < 2 and _1 . y . 1

22. Let f(x) be a function of period 2n such that f(x) = {", 0 < x < n
Find the Fourier series for f(x) in this intervaf. 

'' - tn, n < x <2n'
23' Find the volum-" olJhg sotid region bounded above by the parabofoidz = 9 - x2 - y2 and berow bt il" unit circfe in 

're 
xy-pfane. lofoid
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PART - D

Answer any two questions. Each question carries 5 marks.

Y+1

\2^o-r,
24. Evaluate J I +dxdy by applying the transformation u =

^"yzt"

t' o -L<t<ou(t)=i-\/ lEsinolt 0<t<L

27. Find each of the directional derivatives.

2x-y. 
v = I.22

25. Solve the Laguerre's differential equation ty" + (1 - t)y' + ny - 0 to identify the
Laguerre polynomials. Also prove these polynomials are defined by Rodrigue's
formula.

26. Asinusoidal voltage E = sinrot, where t is time, is passed through a half-wave
rectifier that clips the negative portion of the wave. Find the Fourier

series of the resulting periodic function with period 2n and is given by

a) Duf(2, 0) where f(x, y) = Xev + y and u is the unit vector in the direction of 0 =4.
3

b) Drf(x, y, z) where g(x, y, z) =x2z + yszz - xyzinthe direction of v = (-1, 0, 3).

c) In what direction does f and g change most rapidly and what are the rate of
change in these directions.


