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[Question One, 30mks]

(a) i) Differentiate the following terms giving an example in each case:

Sequence and Series [4mks]

ii) Find a possible n* term for the sequence whose first 5 terms are

T h ., 18 B F g
indicated, hence find the 6* term: —z,2, -2, &, -2 [4mks]

(iii) Find the radius of convergence and interval of convergence of the

series
— ynt 1

[5mks|

(b) (i) Suppose that w = f(u,v) is a differentiable function and that given
u = ar + by and v = ax — by. Show that

w ow _ 3_1“2_(5_“)2
ar oy |\ ou ED

[6mks]
(i) If z = 22 tan~1 £, find ZZ at (1,1). [4mks]
2 . .
(iil) If z = €™,z = tcost,y = tsint, compute %; at t = 7. [3mks]
(¢) Using the implicit theorem, find the partial derivatives % and g—; if z is
defined implicitly as a function of z and y by the equation
P4+ 2+ 6ayz=1
[4mks]



[Question Two, 20mks]
(a) (i) Define Taylor Series expansion of a function f(z) about a point
Ty = G [2mks]

(i1) Verify that the Taylor series expansion for the function

f(z) = cosz about z = 0 is;

og —1)p2n
cos =3 2T

n=0
Hence find the Maclaurin series for the function f(z) = zcosz

[6mks]

(b) Find the directional derivative of F = z%yz3 along the curve
T =¢e"% y=2sinu+1, 2 =u—cosu at the point p where u = 0.

7mks]

(c) Compute the gradient and the equation of the tangent plane of an ellip-
soid
202 4+ 42 + 22 —45=0 at (2,-3,-1)

[5mks]

[Question Three, 20mks|

(a) A rectangular box, open at the top, is to have a volume of 32 cubic feet.
What must be the dimensions so that the total surface is a minimum?

[Tmks]
(b) Locate and classify all critical points for f(z,y) = 4oy — z* — y* [8mks]
(c) If f(¥) is any differentiable function of £ and
u=f (g) + (2 + 173

2



show that

[5mks]

[Question Four, 20mks]

(a) Find the volume of the solid S that is bounded by the elliptic paraboloid
22+ 2y% + z = 16, the planes = 2, y = 2 and the three co-ordinate
planes. [4mks]

(b) Suppose that w — VIi+ 324+ 22 g = cost, y = sinf & » = tan 6,

find 2% when 6 = z [5mks]

(c) Find the local and absolute minimum and maximum value of the function

f(z,y) =6z 4+ 4y — 7 on the ellipse 322 4+ 32 = 28 [11mks]

[Question Five, 20mks]

(a) The temperature at the point P(z,y, ) in a solid piece of metal is given
by
f(z,y, 2) = ePetutsz
degrees. In what direction at point (0,0,0) does the temperature in-

crease most rapid. [5mks]
(b) Find local extrema of f (z,y) = 3%+ 4 on the circle z?+y? = 9 [8mks]
(c) Evaluate the triple integral

ff/(:nz + 32 + 22 dzdydz
R

given that the region ® is bounded by z4+y+2=q, (@ s0),
z2=0,y=0,2=0. [7mks]



