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INSTRUCTIONS TO CANDIDATES

ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO QUESTIONS

QUESTION ONE (30 MARKS)

a) Evaluate the limits
i) lim, 4 = (2 marks)
. . Zx*— x® #8x
II) hmx_,m ?_51—4” (2 marks)
i) lim, o —E (2 marks)
b) Differentiate f(x) from first principles given f(x) = —2x*+ 3 (3 marks)
c) A particle moves along a straight line so that its displacement, S metres, from a fixed point in it,
after t seconds is given by s(t) = 6t — t?,
) Find the time after the start when the velocity is zero. (2 marks)
i) At what time after the start is the acceleration zero? (2 marks)
d) What value must be assigned to k so that the following function is continuous at x = 4
x*-325
flx) = { S X FES (3 marks)
k, x= 5.
e) Given f(x) = 3x — 2 and h(x) = x* | find each of the following:
i) (foh)(x) (2 marks)
i) (hof)(x) (2 marks)
f) Given that f(x) = ”:‘; findf~1(x), the inverse of f(x). (2 marks)
Q) Differentiate the following functions:
. 2 1
i) y=xT— = (3 marks)
ii) v =tan(3x*+2x +5). (3 marks)

i) v=e*(2x*+1) (2 marks)



QUESTION TWO (20 MARKS

a) Find :—i for the following
)} y=In(x*+ 3x+ 1) (3 marks)
i) y= (3 marks)
i) = (3 marks)
b) Find domain and range for each of the following functions.
i) flx)=x*+4x—-5 (2 marks)
i) flx)=vx+2 —4 (2 marks)
iii) F(x) = iﬂ (2 marks)
C) Consider the curve ¥* + xy — x* = 7. Find the equation of the tangent line to the curve at the
point (2 ,3). (3 marks)
QUESTION THREE (20 MARKS
a) Differentiate the following function implicitly
) y2+x*—y*+6=3y (3 marks)
i) y*4+xP—xy+cosy=0 (3 marks)
b) Differentiate the following functions:
i) f(X) =e* (2x2 4+ 3x) (2 marks)
i) v=1In(x*+2) (2 marks)
i) f(x) = e* sin(2x + 1) (2 marks)
5
iv) v = (=) (2 marks)
V) v =5x%sinx (2 marks)
vi) flx) = ':::: (2 marks)
vil)v = cos*(7x* + 1) (2 marks)
QUESTION FOUR (20 MARKYS)
a) Find the equation of the line tangent to the given curve x = 2t —1, y = 4t - 2t
at the point t=1. (4 marks)
b)  Show that = (tan™ x) = — (5 marks)
C) A spherical balloon is being filled with air at the constant rate of 2 em® /sec. How fast is the radius
increasing when the radius is 3 cm? (5 marks)



d)

Find the derivatives of the following functions
sin x

1) y=—— (2 marks)
X

i) y =Ssin X CoS X (2 marks)

iii) y =5e* +cosx (2 marks)

QUESTION FIVE (20 MARKYS)

a)

b)

Given the following function f(x) = —x® +x*+8— 12 - 4x%

)} Find the x-intercepts of the graph f. (3 marks)
i) Calculate the turning points of the given function (3 Marks)
i) Sketch the graph (2 Marks)

Sinx—x __ 1

Show that lim,, = =

(3 Marks)
A soccer ball is kicked into the air so that the path of its flight can be modeled by the function
x(t) = —4.9 t* + 9.8t + 5 where tis in seconds and x is meters above the ground.

i) At what time will the ball land?

(2 marks)
i) How many meters above the ground was the ball kicked?

(2 marks)
iii) Find the maximum height the ball will reach and at what time will this occur?

(3 marks)
iv) What is the acceleration of the ball at t = 3 s? (2 Marks)



