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Note: . e T T e
Attempt all questions from Sections A.

Attempt any four guestions from Sections B.
Attempt any two questions from Sections C.

Section: A (5 x 4 = 20 Marks)
(1)} Find all the asymptotes of the curve
(¥ —2*Wy —22) — Toy + 3y° + 2(z* +z+y) + 1 = 0.

(2) % y2dx + z°dy if C is the boundary of the region bounded by the semicircle y =

c
V4 — x? and z-axis.
{3) Find the area bounded by the r = a(1 + cosf),a > 0.
{(4) Find the volume of the tetrahedron bounded by the planes z + y+z=2,z =
2y,z=0and z = 0.

(5) Compute the work done in moving a particle in a force field F — ny i— 32 J 5zk
along the curve z = £,y = 2 + 1,z = 2¢2 from (0,1,0) to (1,2,2).

Section: B (10 x 4 = 40 Marks)

(1) For the cardioid r = a(1 — cos#), prove
8

W é= B ~
(ii) p = 2a
A 3 2
NP
(iii) p° = T g
sin” &
(iv) polar subtangent 20 —=Z
cos 5.

(2) Find the centroid of an octant of a solid sphere.
(3) Evaluate the line integral ¢ F.dr where F = ¢®sinyi + e®cosyj and C is the

rectangle with vertices (0, 0) (1,0),(1,%/2),(0,7/2).
(4) Find the volumne of region above the zy—plane and under the graph of

Cz=2-z[ -y}

(5) Find the center of the mass of the lamina whose boundary consists of the parabola

Y =m2, andthehno y = 9 and whose density varies as pw=_w:p2 + y.
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z = Oplane

Fig. 1

Section: C (20 x 2 = 40 Marks)

2 2 3 4
(1) (a) Prove, 10g(1—$+m2)——x+%+m§—+%_...

(b) Compute 15932 dx dy dz where the integral extends over the region z,y, z 2

0, 2%/® 4+ /% 4- 2% = 8.

between z = 0 and z = b. Ver 1fy Gauss’s theorem for this vector field and solld
region(see figure 1).
(b) Find the area inside r = 3 cosf and outside r = 1 + cosf.

(3) (a) Evaluate % (* + cosz)dx + (siny + 2°) dy + x dz, where C is the oriented

c
—and-parametrized-closed curve r{t)=-costi-+sintj—+-sin 2tk
(b) Find the moment of inertia of a rectangular plate with sides 2a and 2b about

any edge.




