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Part A (Short answer questions)

Answer all questions. Each question carries 2 marks.

1. Let f(x,y) = 22 — zy + 2y. Find the domain of f and evaluate f(z + y,z — y).

0 0
2. Find a—f and (9_f if f(z,y) = 22%y® — 3zy® + 222 + 3y* + 1.
T Yy

3. ZC’LU2

Find hy, if h(z,y, 2, w) = ———.
in if h(z,y, z, w) g

d
4. Find d_y if z* + 22%y? — 32y — z = 5.
x

5. Let f(z,y) = 2% +y? — 2z + 4y. Find the critical point of f.

6. Evaluate f02 f14 yv/z dydz.

7. Evaluate [ [(z + 2y)dydz, where R = {(2,y) : 0 <z < 1,0 <y < z}.
8. Evaluate f14 fol f02 z?dzdydz

9. Evaluate [’ f02 fol rdzdrdf

2 %,y = 2uw.

10. Find the jacobian of the transformations 7" defined by the equations z = u
11. Find the gradient vector field of f(z,y, z) = z* + zy + y*23.
12. Find the curlF(—1,2,1), if F(z,y,2) = ayi + z2] + zyz2k.

13. State Green's theorem.

14. Find a parametric representation of the plane passing through the point (3, —1, 1) and containing the

vectors @ = —27 + 53 +kandb= —3i + 23’ + 3k.

15. State divergence theorem.

(Ceiling: 25 Marks)
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Part B (Paragraph questions)

Answer all questions. Each question carries 5 marks.

A storage tank has the shape of a right circular cylinder. Suppose that the radius and height of the tank
are measured at 1.5 ft and 5 ft, respectively, with a possible error of 0.5 ft and 0.1 ft respectively. Use

differentials to estimate the maximum error in calculating the capacity of the tank.

Find the directional derivative of f(z,y,2) = z*e¥* at the point (2,3,0) in the direction of
v=1—275+ 3k.
Find equations of the tangent plane and normal line to the surface with equation 222 — 3% + 322 = 2at

the point (2, —3, 1).

Find the volume of the solid S that lies below the hemisphere z = 1/9 — x2 — y2, above the xy-plane
and inside the cylinder 2% + y2 = 1.

Find the mass of the lamina occupying a triangular region R with vertices (0, 0), (2, 0) and (0, 2) if its
mass density at a point (z,y) in R is p(z,y) = = + 2y.

Find the surface area of the part of the paraboloid z = 9 — 22 — y? that lies above the plane z = 5.
Evaluate [, yda + xdy, where C is the line segment from (1, —1) to (4, 2).

Find the mass of the surface S composed of the part of the paraboloid y = x> + 22 between the planes
y =1 and y = 4 if the density at a point P on § is inversely proportional to the distance between P
and the axis of symmetry of S.
(Ceiling: 35 Marks)
Part C (Essay questions)

Answer any two questions. Each question carries 10 marks.

2
(i) Show that lim, 4)(0,0) s does not exist.
/ZB4 + y4
o 5 definition of lim . 22y
(i) Using & — 0 definition of limits, prove that lim, 4) .(0,0) xZ——l-y2 = 0.

Find the absolute extreme values of f(z,y) =2x? +y> —2y+ 1 subject to the constraint
? +y° <4

Let F(z,y,2) = 2zyz2i + 2222] + 2x2yzl;.

(a) Show that F' is conservative, and find a potential function f such that F' = v/ f.

(b) If F' is a force field, find the work done by F' in moving a particle along any path from (0,1, 0) to
(1,2,-1).

Verify Stockes' Theorem for the vector field F(z,y, z) = yi + 2j + zk, where S is the part of the

plane 2z + 2y + z = 6 lying in the first octant, oriented with the normal pointing outward.

(2 x 10 = 20 Marks)
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