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QUESTION ONE (30 MARKS)
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(a) State L Hospital’s rule and hence evaluate the limit, lim,_o— (5 mks)
(b) Using the first principle show that if y = sinx then j—z = COSX (4 mks)
(¢) Evaluate derivatives of the functions, simplify your answer.
(i) y = In(x? + 2)° (3 mks)
) _ x%*43 e
(11 Y= 2x2-4x ( S)

(d) Find the gradient of the curve xy* + y2 — x3 + 8 = 0 at the point (1,2) (4 mks)
(¢) Find the equation of the of the normal to the curve y = x> — 4x + 1 at the point (2, -3) in

theformy=mx +c¢ (5 mks)
(f) (i) State Rolle’s theorem (2 mks)
(ii) find the value of € prescribed in Rolle’s theorem for y=x3+2x*—x—1 onthe
interval -2 < C <1 (4 mks)
QUESTION TWO (20 MARKS)
(a) What are stationary points. (1 mk)
(b) Given the function y = -}x‘* + §x3 - %xz — 18x find
(i) all the stationary points on the curve (9 mks)
(ii) state the nature of all the stationary points (6 mks)
(c) Sketch the curve of the functiony = x3—-2x2—x+2 (4 mks)

QUESTION THREE (20 MARKS)
() Find the derivatives of each of the following functions using any appropriate method

(i) y=(x?-3x+4)° (3 mks)
)y =xhx* 42 (4 mks)
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(b) Use quotient rule to find 2—:: ofy = )_Z:xL-l-i simplify your answer (4 mks)
(© Ify = €%, show that 2 = 3% + 2y = 0 (5 mks)
(d) Find the derivative of tan x (4 mks)

QUESTION FOUR (20 MARKS)
(a) Evaluate the following limits

: y x2-2x-8

(i) limy., —xz—_ix_ 3
mks)

(i) limen, o (3 mks)

(b) Determine whether the following functions are continuous or notat the indicated points
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@ f=TTatx= (4 mks)
() f(x) = x;"j: atx = (5 mks)
x3-1
(ili) h(x) = {H el at x=1 (5 mks)
3 X =
QUESTION FIVE (20 MARKS)

a) A stone is projected vertically upwards. If its height S after t seconds is given by
S = 10t — t2, find;

i.  The maximum height attained by the stone. (3 mks)
ii. Itsvelocityat t=1 (1 mk)
iii. Itsaccelerationatt =2 (3 mks)

b) A piece of wire 18cm long is to be bent to form a rectangle. If its length is x cm. Find;
i.  The expression for its area in terms of x (2 mks)
ii.  The dimension of the rectangle with maximum area for the expression. (3 mks)

¢) A company that manufactures dog food wishes to pack food in closed cylindrical tins.
What should be the dimension of each tin if each is to have a volume of 128mcm? and a
minimum possible surface area. (8 mks)



