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QUESTION ONE (30 MARKS)

(a) Define the following terms

i.  Function
ii.  Implicit function (2 marks)
(b) Evaluate lim Erk. (3 marks)
f-s00 3tx3—4x+5
(c) Using 1% principal of differentiation find the derivative of y = 3x3 —2x2 +2x t+ 4
(5 marks)

(d) Given f(t) = t2+1 gt) = %and h(t) =2t determine the following composite

functions
i. h(g(®)
i, g(h(®)
i, g(f(©)
iv. flg®) (4 marks)
(e) Findg—z- givenx = Sin2xy 4 ¢ (3 marks)
() Find%giveny=t3 +1,x=t3—1latt=5 (2 marks)
(g) Find the equation tangent and normal given () =1*+1 andy(t) = J1 + t at the point
= 3 (5 marks)
(h) Differentiate
. 25in3x
Ly =T
(6 marks)

i, y=(1* x?)SInx?

QUESTION TWO (20 MARKS)
x + 4, investigate the nature of the

4 3 2
2T p—+6
(10 marks)

(a) Given the equation ofthecurve Yy =~ 73

stationary points hence plot the graph

(b) Using 15t principal of differentiation find the derivative of y = sin X (5 marks)
sion of Rolle’s

the value of ¢ satisfiying the conclu
(5 marks)

(c) State the Rolle’s theorem hence find
theorem for f(x) = X3 + 2x* —x— lonthe interval (-1,1)



QUESTION THREE (20 MARKS)

(a) A particle P moves along a straight line OX. Attime t = 0 P is at the point O and ¢t

seconds later its displacement S m is givenby S = t3 —6t% +9t

i Write an expression for velocity and acceleration of P at t seconds
ii. Find when and where the particle will be at instantaneously at rest
d?s

iii. Find when and where the particle will be when = 0 (6 marks)

(b) An object is moving vertically according to the equation s = 100t — t?where t is time
in seconds and S is the height of the object above the ground in feet
i.  Find the velocity of the object when t = 5 seconds
ii.  What is the time when the object starts to move downwards?

iii.  How high does the object go (6 marks)

. 2
(c) Find y' and y"' of y = %T:—x and hence prove that x? Z—:zi + 4xz—i +(x*2+2)y=0

(8 marks)
QUESTION FOUR (20 MARKS)
(a) Define the following terms
i Normal and Tangent line
ii. Maximum and minimum points (4 marks)
(b) Find the derivatives of the following functions
. d*y ;
1. a;ofy=25m5x
ii. 2x3 — 4yx? = cosy
iii. vy =e%Intsin3t
iv. y=sinx3 (12 marks)

(¢) Show that the slope of the tangent to the graph of the equation sinxy = x%cosy at
(23 fs= (4 marks)
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QUESTION FIVE (20 MARKS)
(a) Prove that im =0 (5 marks)
(4 marks)

(b) Find y' given that ylnx = xe¥ —1

ng at 2cm/s. Find the rate at which the volume of

is 3cm (leave your answer in terms of m)
(3marks)

(c) If the radius r of a sphere is increasi
the sphere is increasing when radius

(d) Investigate the stationary values of the function y = x* — 3x2 + 3x + 8 hence sketch
(6 marks)

the curve

(¢) Evaluate the limit of lim i (2 marks)
x—=0 x#



