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Question ONE (COMPUL SORY)

@i) Let f(x)=x?, g(x)=x*—4x+x-8, evauate g(f(x))

f(1+h)- (1)

ii). Giventhat f (x)= x*, calculate and simplify

(b). Compute the following limits:

2

i). lim,_, > :(2 marks)
X_

NX+4-2
X

i). lim, (3 marks)
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(3 marks)

(3 marks)



(c). Determine whether the following function is continuous at X =3

X< 3
f(x)=1 7 (4 marks)
4 x=3
(d). Differentiatei). v/1- x* (3 marks)
i), 39N 2x (3 marks)
2X
2
©.5=t*-22+3 find & ang L3 (4 marks)
dat|,_ , ate|_,
(f). Find the equation of the normal to the curve x* + y* + 3xy —11= 0 at the point (1,2) (5 marks)
Question TWO (20 marks)
@ Find the derivative of the function y = x* —gx with respect to x from first principles. (5marks)
(b) Show that y=e** satisfies the second order linear ordinary differential equation.
d’y dy

2X+1)——-4(x+1)—+4y=0 5marks

(2x+1) 7 - Ax+ 1) +4y (5marks)

(© A canvas wind shelter for the beach has aback, 2 square sides and atop. Suppose that 96sg. metres of
canvas are to be used, find the dimension of the shelter for which the space inside the shelter (i.e. the
volume) will be maximized. (8marks)

(d)  Differentiate [e*(1+ €% )]’ (2marks)

Question THREE (20 marks)

@ Find the derivatives of the following functions:

iy f(x)= Hx“l?) (3marks)

_ SINX—COSX
Sin X + COSX

i) (4marks)
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a4 2X

i = tan 6marks
) y=tnt T (6marks)
(b) A stoneisthrown upwards, so that its height S metres above the ground t secondsis
s(t)=76t* +128t + 5. Find:-
)] Its velocity and acceleration after 2 seconds. (4 marks)
i) When the stoneis 117m above the ground? (3marks)
Question FOUR (20 marks)
(@  Show that i(sj nx)= 1 (4marks)
dx 1-x?
. . dy
(b) Given xy+x—-2y=5 find v (4marks)
X
(© Evauate the following limits:-
i lim (4marks)
% 5in7x
iy lim,_ 22X (4marks)
X
. 4x* - 21x+6
iii lim,_  —————— 4marks
) = ad g (4marks)
Question FIVE (20 marks)
(a) Use differentials and the function y = 3/x to approximate y = 3126 (6marks)
(b) Thefunction y of X isgiven by the parametric equations.
X = acost}
. 0<t<p
y =asint
Find the derivative & for t =P (4marks)
dx 4
(© Find the turning points on the curve y = sin X + cos X (6marks)

(d) A rectangular areais formed using awire 36cm long. Find the length and breadth of the rectangle

if it isto enclose maximum possible area (4marks)
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