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Section A

Answer any 6 questions. Each carry 3 marks.
1. Find the level curves f(z.y) = 0 where f(a.y}=x+y— L

G i ; a-on (x— 1Ky +2
Find the domain for the function f(x, 5} = k—l-/—-—z—
y—zpy— o)

o

3. Define the Laplacian operator A.
4. Define divergence of a vector field.

5. Find the curl of the vector fanction [xy. 32y,

2 px
6. Evaluate / / (sina + cosy) dx dy.
b 0

=]

2,1
. Evaluate / / {z—y) dy dx.
JO Si

2 0
8. Change the order of the double integral / / de dy.
U v=2

Section B

Answer any 4 questions. Each carry 6 marks.

: : 1 ;
9. If f{r, y. 2) and glr. y. z) ave scalar functions, prove that V (i) = (—-,) gV ] — fVq).
g a°

10. Define gradient of a scalar differentiable function flr.

y.3). Using the idea of
i 1 . 2 R | 2
gradient, find the unit normal to the smeface 27 = 227 - 3)

3y~ at the point [_1.[7.v""§).
11. I F = [z —y + L.1.—(z + y)]. show that F.curl(F} = 0.

12. Find the volume of the region hounded ahove by the ellipitical paraboloid z =
10 + 7% + 3y?* and below by the rectangle R:00<Lz51.-1Lyg2

1 3=3r3-3x-y

13. Caleulate / / / dz dy dx.
g -

1
W T e v
14. Evaluate the integral / / / (a* +y° +2°) dz dy du.
o Ju Jo

Section C p

Answer any 2 questions. Each carry 14 marks.

15. {a} Find the line integral of f(r.y, 2} = x +y + z over the straight-line segment
from (1.2.3) to the point {0.~1,1).

(b) Integrate fir.y,z) = —'12 + 22 over the circler{t) = (acost)j+(asint)k, O <
t<2m.
16. Find the area of the surface cut from the bottom of the paraboloid P2 ry—:=0

by the plane z =

17. {a) Find [, fyy and fo if fe.y) = ysinzy.
. 3 : 2a
(b} Find f. and f, if fle,y} = o M
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