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INSTRUCTIONS

. Answer ALL questions in section A and THREE questions in section B
2. Marks will be allocated as indicated. Each question should start on a fresh page.

MARK ALLOCATION
QUESTION MARKS
Al 9
A2 13
A3 10
A4 8
B5 20
B6 20
B7 20
BS 20




SECTION A (40 marks)

Candidates may attempt ALL questions being careful to number them Al to A4.

A1 Solve the following inequalities

(a) |lx—3] <5 12]
() (x — 2)(x + 3)>0 [3]
(©) [3x —2| < |x — 1] (4]

A2. (a) Find the domain and the range of the function f defined by

Fisd= {x +x1 iiffo_gl x<£x 1< : 4]
(b) Find the limits of the following functions
(i) lim,_, VX2 + 5 2]
(ii) lim (-2 ¥ =) [3]
" x3-1
(1) limyy = 14]

A3. Differentiate from first principles the following functions:

(@) f(x) =3x+5 [3]

(b) f(x) = sinx 3]

() f(x) = 2x* +3x — 1 [4]
A4. Suppose fand g are given by f(x) = 6 and g(x) = 7-321- find

(@&  (gof)(x) 2]

(b) g7 (x) 13]

© 9@ (g)) [3]




SECTION B (60 marks)

Candidates may attempt THREE questions being careful to number them B35 to BS.

X
BS5. a) Show that lim, (1 + E) = g%
(4]

b) Given that f(x) = 2x% — 5x + 6, use §, emethod to prove that lim,_,, f(x) = 4
[5]

2x—3)4
3x—7

4]

¢) Evaluate lim,_, o (

(d) Find the absolute maximum and minimum of each function on the given interval:

(i) f(x) = 2x? — 5x* + 4x — 1 on [-1,2] [3]
(i) £(0) = 2 on 03] 4]

B6. (a) Consider the curve f(x) = 3x% — xy + 4y? = 141

(1) Find a formula in x and y for the slope of the tangent line at any point (x,y) of the

curve 5]
(11) Write the slope-intercept equation of the line tangent to the curve at the point
(1,6) [3]

(111)  Find the coordinates of all other points on the curve where the slope of the
tangent line is the same as the slope of the tangent line at (1,6). (4]

(b) Evaluate the following integrals:

(i) f, (x? + 2x)dx 4]
i)  [*T" sindx 4]
B7  a) State the mean value theorem. (2]

(b) Verify the mean-value theorem for f(x) = x> — 6x% — 4x + 30 on the interval
(¢) Show that f (x) = 2x®> + x — 4 = 0 has exactly one real solution. (4]

(d) Prove by induction that

(i) Tr,r? = -‘E(n +1)(2n+ Vforallne Z* 5]




Bl 1 2 a1 3%=1 .
(11) Given that A (0 3) then A™ = (0 an ) for n=1, 2, 3... [5]
B8  a) Show that % (sinx) = sin (x + %nn) (5]

b) Given thatf (x) = x* — 5x — 6, find the point ¢ on (-1,6) such that f'(c) = 0 [4]

3x34+11x%43x+2

X (ct1)? dx and hence find

¢) Find the integral [

f 4x3+19x*+36x3+36x2+10x+2 i [I 1]
x(x+1)3




