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ANSWER QUESTION ONE AND ANY TWO OTHER QUESTIONS.

QUESTION ONE (COMPULSORY) (30 MARKS)

a) Show that the curved surface area of a cone radius r, height 4 and a slant height [ is 7wl
(3 marks)
b) Determine the inflection point of f(x)=x’—6x> +9x+1 (4 marks)
c) Determine % giventhat y=¢>-2t and x=4-1¢ (4 marks)
X
d) Determine Taylors series expansion generated by the function f(x) =Inx up to the fifth
term about x =2 (4 marks)
e) Find the volume of a hemisphere of radius runits. Hence show that the volume of the
. . 4
sphere of radius ris given by V = 3 . (5 marks)
f) Determine the values of the gradients of the tangents drawn to the circle
x>+ y>-3x+4y=-1at x=1 correct to two significant figures (5 marks)
2) Ink is dropped onto a blotting paper forming a circular stain which increases at the rate of
5cm® / s . Find the rate of change of the radius when the area is 30cm’ (5 marks)
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QUESTION TWO (20 MARKYS)

a)

b)

An object moves along a coordinate line, its position at each timer =0 given

by f (t) =3¢ =7t + 4. Find the position, velocity and acceleration at time ¢ = 4sec.

(3 marks)
Determine @ given that
dx
i. y=x"
ii. y =(x"+3x)’ (5 marks)

The curve of the function f(x)=ax’+fBx*+5x’—1 passes through (1,0) and has a
stationary point at (1,0). Find the value of &, B , the other turning points and hence

sketch the curve (12 marks)

QUESTION THREE (20 MARKS)

a)

b)

Calculate the volume obtained by rotating the area under the curve y =1+ x between x =1

and x =2 about the axis of x (4 marks)

Using Taylors series, solve

Sxy'+y*-2=0, y(4)=1. (16 marks)

QUESTION FOUR (20 MARKS)

a)

b)

d)

A projectile is fired straight upwards with a velocity of400m/ s ; its distance above the
ground ¢ sec. after being fired is given by S(z) =—16¢> +400¢. S(z) is the distance of the

particle from the ground after it has been fired. Calculate the maximum height achieved by

the particle (3 marks)
Evaluate I sin(3x - 1)dx (3 marks)
Calculate the maxima and minima values of the function y=x"—4x>-3x+2 and
distinguish between them. (5 marks)
3x+7
Evaluate J. al > x (9 marks)
(x=1)(x" +1)
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QUESTION FIVE (20 MARKS)
a) If xy+y* =1 find;

iy ¥ (2 marks)
dx
dZ
1i.) (2 marks)
dx’
A [ + —_—
b) Evaluate lirr(}M (3 marks)
X X
c) Determine the dimensions that would minimize the total surface area of an open rectangular
container if it is to have a volume of 32m’ (8 marks)
d) A cylinder is to be constructed so that the sum of height and ball radius is 6¢cm. denoting

ball radius by rcm and volume Vem®. Show that V= 77(6r2 - r3) Hence show that the

value of r which makes V a maxima. (10 marks)
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