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PART - A

Answer any four questions. Each question carries one mark.

sinx ﬁ
1. Calculate I I N dA where Ris the triangle in the XY-plane bounded by X-axis,
R

the liney =xand the linex= T,
5 |
2. Find a vector parallel to the line of intersection of the planes 3x— 6y -2z =15 .

and 2x +y —2z = 5. .
3. The Laplace transform of t2 is

4. What is fundamental period for a periqdic function ?

‘ 1-x 1
5. Evaluate j;jo [ dydzdx.

X+Z

PART-B
Answer any seven questions. Each queStion carries two marks.

6. Find the distance from (1, 1, 3) to the plane 3x + 2y + 62 =6.

7. Find an equation for the tangent to the ellipse x y2 = 2 at the point (-2, 1).
a 2

i i el
8. What are the directions of zero change in f(x, y) = E(X'ZJII“L y3) at (1, 1) ?

. . , L dr
9. lfris a differentiable vector function of t with constant length prove Sris 0.

P.T.O.
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10.  Find the average value of F(x, Y, z) = xyz throughout the cubical region D =
bounded by the coordinate planes and the planes x=2,y=2,z=2in Al

first octant.
11.  Find the Laplace transform of e 'sin?.

12. 1t H(S) = ———py find . -

(s* +0%)? o
13.  Prove that the Fourier senes of an odd function f(x) of period 2L is aFourler
Sine Series. ‘

'14. What is the orthogonality. relatlons of the trigonometric system ?

15.  Find the Principal Unit Normal Vector for the curve r(t) = cos2ti + srn2t1

| t—-— if t>—
16.  Find 2(f(1)) where f(t) = °°S( 3) 3 .
SR e e g 8 otherwisell .

PART -C
Answer any four questi'oh‘s Each q‘uest'ibn carries three marks

17. Sketch the region R enclosed by the parabola y=X2 and the Ime y x + 2 and
find area of this region.

18. Find the curvature of the crrcular helrx r(t) .2 cos tl + a sin + btk a,b>0
a2+ b%2=0. | .

19. Solvey' -y =1,y (0) =1,y(0) =1 usrng Laplace mehtod.

20. Using convolution solve y” + 3y’ + 2y & r(t) wrth

(0)=y(0)=0and,r( ), {1 'f1<"<2
0 otherwrse ‘

21. Verify Fubini’s theorern for f(x y) = 100 6x2y for 0 X< 2 and-1<y<1.

22. Letf(x) be a functlo 'of ﬁpenod on such that f(x ) X O<x<m
Find the Fourier series for f( lm m<x<2n

x) in this mterval

.23 Find S Soild .
Lz . 9%5 C—)IL;T:n%f rt)Z?O d region bounded above by the Paraboloid
5 oy thg;_ unit circle in the xy-plane.
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the Laguerre’s differential equation ty” + (1 —t)y' + ny=010 identify the
erre polynomials. Also prove these polynomials are defined by Rodrigue’s

26. nusmdal voltage E = sinwt, where t is tlme is passed through a half-wave
mer that clips the negative portion of the wave. Find the Fourier

es of the resulting periodic function with period — 21 and is given by
{ 0 -L<t<0 o

1Esinet O<t<L

27. Fi ',_"each of the directional derivatives.

) D (2, 0) where f(x,y) =xe®¥ +yanduis the unit vector in the direction of 8 = 2“
) D Jf(x, y, z) where g(x, ¥, 2) =Xz + y3z2 — xyz in the direction of v = (-1, 0, 3).

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




