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Section 1
1. (o Let f be the function defined by :

e 2 :
, for (x,y)+(0,0)
f(x, Y =1x%+ y4 ’

0, for (x; ) =(0,0)

Is f continuous at (0,0) ? Explain.

(b) Let z= x2 sin (3x + y3). Evaluate :

2. If F(x, y) = 0 defines y implicitly as a differentiable function x, then show that-:
| dy_ E
dx Fy-
: . ..y
provided F, # 0. Hence or otherwise obtain dr for :
sin(x’+y)+cos(’x—y)=y. 243
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Let f(x, y) be a function that is differentiable at (xg, ¥9). Then show that f has a directional

- - =
~derivative in the direction of the unit vector u = up i+ u»z J given by :

D 1w F (50, ¥0) = fie (3, 30) g + fy (o, Yolug.
Hence or otherwise find the dlrectlonal derivative of

flx, y)=In(x2 +y3) at Py (1,3),

' - - —
in the direction of & =2 -3 ;. : 3+2

At a certain factory, the daily outputis Q = oK 1/21/3 units where K denotes the capital
investment (in units of § 1 ,000) and L the size of the labour force (in worker hours). The '
current capital investment is $900,000 and 1,000 worker hours of labour are used each day.
Estimate the change in output that will result if the capltal mvestment is increased by $1, 000
and labour is decreased by 2 worker hours | 5
Find all relative extrema and saddle points of the function : _
f(x,}'l)=2x2+'2ry+y2-2x-2y+5. | 5
Given thet the largest and the smallest values of f(x, y) = 1. —x2- 2 subject to the constraint
x+y=1withx 2> 0 and y 2 0 exist, use the method of Lagrange Multiplier to find these
extrema. _ | . ' 5

Section 11

(@) Write an equivalent integral with the order of integration of reversed :

I: J‘;g f(x, y) dxdy .

A .
(& Evaluate HD 2.4 > Dis the trrangle bounded by x = 2y,y =—x and y=2. 243
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Express the volume of the solid bounded above by the paraboloid z = 6 — 2x2 — 3)2 andr

below by the plane z = 0 as a double integral and evaluate. 2+3

Usé po}ar co-ordinates to evaluate ”D Xy dA_ where D is the intersection of the circular
disks r < 4cos@ and r < 4sif19. Sketch the region of integration. | 441
Find the voll_lme of the solid D bounded above by the sphere 224 y2 + 22_;- 4 and below
by the plane y+z'=2_where 220. | o 5
{a) Let 'u =x +y, v=1x - y. Find the image of the rectémgle 0<x< 6,0<y<5 i;1

the u v—plane. Sketch the image.

| (b) Express the equation z = x2 + 32 in terms of spherical co-ordinates (p, 6, ¢}. 3+2

Find the centroid of the solid bounded by the surface
z= \fxz + y2
and the plane z = 9. ' 5
Section 111
Find the work done by the force field
' - o o - -
F=&S+y) i +x+y)Jj
as an object moves. counterclockwise along the circle x2 + y? = 1 from (1, 0) to (-1, 0)
and then back to (1, 0) along the x—axis. _ 5
Show that the :.vector field
F=(20x°2+2y“)i +4xy j + (6x* +32°) &

: _ N ,
is conservative in R3 and find a scalar potential function for F . 5
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State Green’s Theorem for a simply connected region in RZ2. Use Green’s Theorem to find

the work done by the force field

- - -
Fl,y)=0@y-4x)i +dx~y) j
when .an object moves once counterclockwise around the ellipse -
a2+ 2 =4, SR 243
Let S be a surface defined by z = f(x, ¥) and R be its projecti'on on the xy—plane. Give
the formula for the surface integral of a continuous function g_deﬁned ovér S assuming that

£ 1, and j;, are continuous functions in R.

Using the formula, evaluate the surface integral ”S gds where

g(x, ¥,2)=xz + 2%2 - 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 . 144
Compute the flux integral
- 5 ' - - S -
HS F.Nds, where F=xyi +zj +{x+y)k
and S is the triangular surface cut off from the plane x +y + z =1 by the co-ordinate planes.
, , i
Assume N is the upward unit normal. _ ) .5
State Stokes’ theorem. Let S be the portion of the plane x + y + z = 1 that lies in the
first octant, and let C be the boundary of S, traversed counterclockwise as \.fiewed from above.

Verify Stokes’ theorem for the_surface S and the vector field
- 3 - — b

F=-0y’i-2xyj+yzk. B 5
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