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This paper consists of THREE printed pages

SECTION A (COMPULSORY)
Question 1

w= f{x(t), yle)}
a) Let

b)

d)

f)

flx,y)=x"y+y’

x(=t" y@t)=2t

and
aw
ot
Find by use of chain rule (4 marks)
Find the critical points of :
(5 marks)
flx y)=3xy—x" -y’
Compute the directional derivative of:
- 3. 4.
flxy)=x"y -4y’ H=gits)
at (-2, 3) in the direction (4 marks)
Apply Green’s theorem to evaluate
i y*dx+ x*dy
Over the triangle bounded by x = 0, x +y = 1 and y =0 (5 marks)
Determine if the following integral is convergent or divergent and if it is convergent, find its
w1
_L " dx
value (4 marks)
f(x,y)=x+2y x*+y*=1
Find the maximum and minimum values of subject to the constraint
(8 marks)

SECTION B (Answer any TWO questions from this section)

Question 2

f(x,y,2)=xy* +yz° +x y’

a) Consider the function

i) Find the gradient vector of f at (5, 4, -1)
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b)

2 . 3

3
28 i3y
J20- 200 20"

(9 marks)
A rectangular area adjacent to a stone wall is to be enclosed using a chain —link fence. Because

the stone wall forms one side of the rectangle, only the three remaining sides need to be fenced.
Taking the width of the area to be x and the length to be y, find the maximum area that can be

u=

ii) Find the rate of change of fat (4, 5, -1) in the direction

enclosed by 50 metres of fence. (Use Lagrange multiplier method) (11 marks)

Question 3

Evaluate the integrals below

[-&

X
a) (5 marks)
J3 dx
0 \3—X
b) (5 marks)
re—Sx
-1
) (5 marks)

1 2
JO LX x+y dydx
d) (5 marks)

Question 4

a) Use the divergence theorem to find the outward flux of

F=(y-x)i+(x—y)j+(y-x)k

Across the boundary of the cube bounded by the planes and (12 marks)

x* + y’overtheregion R:0<x<2,1<y<4,0<z<5
b) Find the integral of (8 marks)

Question 5

Find the dimension of the box with the largest volume if the total surface area is 64cm® (20 marks)
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