Where F = (x5 + 10x y?2%)1 + (y° + 10y x*2?)j +

(z° + 10z x%y?) k , and S is the closed hemispherical

‘surface z=4+1—x%—y? together with the disc
. y :

x* + y> < 1 in xy—plane and N is the outward

unit normal veétor field.

(3000)
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sin(xz_ + y2)
1. (a) Let f(x,y) = Tyz for (x,y) # (0,0). Find
X

the value of f(0,0) for which f(x,y) is continuous

at (0,0).
(b) Compute the slope of the tangent line to the graph

x2+y?

of f(x,y) = at P(1, -1, -2) in the direction
parallel to

(1) XZ plane

(i) YZ plane.

., Ow
(c) Find — where w = e V3 gnd x =1 + 5 — t,

ar)

y=2r — 3s, z = cos(rst).
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6. (a) Evaluate the surface integral

jgds
S

where g(x,y,é) = xz + 2x? — 3xy and S is that

portion of the plane 2x — 3y + z = 6 that lies over

the unit square R: 2 < x <3, 2<y<3,

(b) Evaluate

(c) Use the .dfvergerice theorem to evaluate

§[%y2 dx+zdy+xciz
c

where.C is the curve of intersection of the plane

x + z = 1 and the ellipsoid x* + 2y + z2 =.1,

" oriented counterclockwise. -

Hf-NdS
S

P.T.O.
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A

F=(ex siny—y)§+(ex COSY—X—Z)J

is conservative and hence find a scalar potential

function f fpr E.

(c) Verify Green’s theorem for the line integral

fc(—y dx + >£ dy)

where C is the closed path shown in the figure

below

AY
c y=4/1—x2
-+ . 7 S
-1,0) &G (1,0 X

path C
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2. (a)Let f(x,y,2z) = ye*Z + ze¥* At the point
'P(2,2,-2), find the unit vector pointing in the

direction of most rapid increase of f(x,y, z).

(b) Find all the critical points of f(x,y) = (x—1)(y-1)
(x +y—1) and classify each as a point of relative
maximum, point of relative minimum or a saddle

point.

(c) Find the minimum value of the function f(x, y, z)

= x? + y? + 72 subject to 4x2 + 2y? + 2% = 4,

Lo

3. (a) (i) Find the volume of the solid bounded below
by the, rectanéle R in the xy-plane and above
by the graph of z = 2x + 3y; R: '0 <x<1,
0<y<2

1pel 2
(i) Evaluate .[0 Ixey dydx.

(b) (i) Sketch the region of integration and write

P.T.O.
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an equivalent integral with the order of
4 ey ’
integration reversed .[o J.;gf (X, y)dxdy.

(ii) Use a double integral for finding the volume
of the solid region bounded above by the
. paraboloid z = 6 — 2x% — 3y? and below by

the plane z = 0.

(¢) Use a double integral to find the area bounded by

the curve r = 1 + sin 0.

4. (a) Use cylindrical co-ordinates to compute the integral

sz(xz +y2)_1/ z'dXdde_-where D is the solid

bounded above by the‘plane z = 2 and bounded

below by the surface 2z = x? + y2.

" (b) (i) Compute the iterated triple integral

JI7 e .

(ii) Evaluate the iterated integral

J‘:/Z I:/4J-(;:OS<P P2 Sin(p dpded(p:

(c) Evaluate I J.R 2y x)/(r+2%) 4o

where R is the trapezoid with vertices (0,2), (1,0),
(4,0) and (0,8).

(a) A wire has the shape of the curve

X=4/2 sint y=cost z=cost for 0<t<nm

If the wire has density 8(x,y,z) = xyz at each

point (x,y, z), what is its mass?

(b) Show that the vector field

P.T.O.




