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QUESTION 1

. 2y .
1. (a) Given that f(z,y) = T oosn’ find f; and fy [4 Marks]
(b) Find
i lim(1+ )= [3 Marks]
N
11. tlir& m—l' [3 M&l‘kS]
(c) Locate all relative extrema and saddle points of f(z,y) = 3 + y® — 2zy + 6. Find the
function value at these points. (10 Marks]
QUESTION 2
2. (a) If
a = 1—7+2k
b = (2,1,1)
¢ = 1+2j-k,
show that (a xb) x¢ =(a-c)b — (b ¢)a [5 Marks|

(b) Find the first five terms of the Taylor series generated by f(z) = 1 at z =2 [6 Marks)

(c) Find the first five terms of the Mcclaurins series generated by f(z) = (1 + z)3. Use the
2
series to evaluate / (1+z)%dz (9 Marks]
1

QUESTION 3

3. (a) Use the method of Lagrange to find the greatest and the smallest values of f(z,y) = zy
2 2

subject to g(z,y) = % % =1 [10 Marks]
(b) Solve the differential equation (2% +y?)dz + (2zy + cosy)dy = 0 [7 Marks]

(c) For the function f(z) = vz ~ 1 find ¢in 1 < z < 3 that satisfies the mean value theorem.
[3 Marks]



QUESTION 4

. dz d
4. (a) Use polar coordinates to evaluate the integral / / —-:f—y—, where R is the region
r1+224192
in the first quadrant bounded by y =0, y=2z and2?+¢?>=4 [10 Marks]
(b) Solve the differential equation (z® 4+ 3*)dz +zy® dy =0 [10 Marks]

QUESTION 5

4 ry
5. (a) Sketch and evaluate the area of the region enclosed by / / (4z + 2)dz dy [10 Marks]
o Ji

(b) Reverse the order and evaluate the resulting integral. [5 Marks]

(c) Find the spherical coordinates equation of 22 + 3% + (z — 1) =1 [5 Marks]



QUESTION 6

6. (a) Use the chain rule to express ow and Ow and evaluate at (r,s) = (l, 1) if

Os or ’ 2
w = z?+2+2°
z = C,y=r2+lns
s
zZ = 2r

[10 Marks]
(b) fu=u(z,y), z=rcosh, y=rsinh, Show that

ou\ 2 ou\ > au\? 1 ou\?
(a:) +(a—y) =(5> T (%) 16 Marks|

(c) Use differentials to approximate (64.08)3 [4 Marks]
QUESTION 7
1 Ly
7. (a) Evaluate the iterated integral / / ———dzr d 10 Marks

(b} Use implicit differentiation to find 3/’

2 +(z -y’ = (z+y)’ —¢°
[5 Marks|
(c) If Z = Z(z,y) and

find Z,, [6 Marks]



