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SECTION A (Modute t)

Answer BOTH quesdons.

Thc roots ofthe cubic cquation .t' + 3p* * qx * r = 0
thc real constantsp, g dmd r.

Without using calculators or tables, show that

are l, -l and 3. Find the values of
[7 narksl

[5 marks]

[5 marks]

Showthat I  r ( r+1)
r -  |

n(n+l)(n+2),  n. I i .

c3 and p3.

[5 marksl

[3 marksl

Total25 marks

[2 rnarrsJ

[2 marksl

[4 marksl

[4 marksl

_l
3

(a)2.

Hence, or otherwise, evaluate
50

E r(r+ t ) .
r -31

The roots of the quadratic equation

?-f + 4x +5 - I are cl and B.

rffithout solving the equation

(i) write down the values of cl + p and clp

(ii) calculate

a) a2+pz

b) cr3 + pr

(iii) find a quadratic equation whose roots are
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(b) (i)

(ii)

(iii)

-3 -

Solve forr the equation xrti - 4x rR - 3.

Find x such that log, (x + 3) + log, (x - 1) : l.

Without the use of calculators or tables, evaluate

toe,o (*) + logro e) . toe,o (*) + ... + los,o (+)

[5 marksl

[5 marksl

los,o (#.

[3 merks]

Total25 merks

SECTION B (Module 2)

Answer BOTH questions.

The lines y = 3x+ 4 and 4y :3x* 5 are inclined at angles cr and B respectively to the
.x-axis.

(i) State the values of tan a and tan p. [2 marksl

(ii) Without using tables or calculators, find the tangent of the angle benveen the two
lines. [4 marksl

(i) Prove that sin 2e - An 0 cos 20 : tan 9. [3 marksl

(ii) Express tan 0 in tems of sin 20 and cos 20. [2 marks]

(iii) Hence show, without using tables or calculators, that tzn22.5o = E - t.
[4 marksl

(i) Given that A,8 and C are the angles of a triangle, prove that

a) t i"  S =.o.f

b) s in8+sinC = 2cos

Hence, show that

sinl+sin8+sinC:4cos [5 marksl

Total25 marks

3. (a)

(c)

(b)

[3 marksl

[2 marksl

(ii)

! "o" -4+

! ""'+ "r'+
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4. (a)

(c)
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In the Cartesian plane with origin O, the coordinates of points P and Q ate (-2,0) and

(8, 8) respectively. The midpoint of PQ is M'

(i) Find the equation of the line which passes through M andis perpendicular to Pp'

[8 marksl

(ii) Hence, or otherwise, find the coordinates of the centre of the circle through P' O

and Q. 19 marksl

( i) Prove thatthe l iney =x + I is atangentto thecircleri +f + lDx-l}y + 1l:0'

[6 marksl

(iD Find the coordinates of the point of contact of this tangent to the circle'
[2 marksl

Total25 marks

SECTION C (Module 3)

Answer BOTH questions.

Find lim f -27
x->3 x2+x-12

[4 marks]

A chemical process is controlled by the funcbon

P : L + vtz, where u andv are constants'
t

Given that P: -l when , = I and the rate of change of P with respect to f is -5 when

t = !. find the values of u and v. [6 marksl
z'

The curve C passes through the point (-1, 0) and its gradient at any point (x, y) is given

bv'  
+:3f-6x.
ct_x

(D Find the equation of C. [3 marksl

(iD Find the coordinates of the stationary points of C and determine the nature of

(b)

(a)

o)

5.

EACH point.

(iii) Sketch the graph of C and label the x-intercepts.

[7 marks]

[5 marksl

z' 
Total2s marks
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6. (a) Differentiate with respect to x

(i) ,,[TT

(ii) sin2 (.ri + 4).

(i) Given th"t 
I, /(r) dx:2, evaluat 

" f , t 
-,(r)l dx.

(ii) The area under the curve y = xz + k - 5, above the x-axis and bounded by the

l ines x=l  and x:3,  is f+funi ts2.

-5-

(b)

(ii) Hence, find the value of r for which A is a minimum and
minimum value of,4.

[Volume ofa sphere : 
! "y', 

surface area ofa sphere : 4 n f.f

[Volume of a cylinder:n f ], curved surface area of a cylinder:2n r h.)

[3 marksl

[4 marksl

[3 marksl

[3 marks]

is the external surface area of the can.

[3 marks]

the corresponding
[5 marksl

Total25 marks

Find the value of the constant &. [4 marksl

(c) The diagram below (not drawn to scale) re,presents a can in the shape of a closed cylinder
with a hemisphere at one end. The can has a volume of 45 n units3.

(i) Thking r units as the radius of the cylinder and ft units as its height, show that,

a) h--4? -2r' f3

b) n = tT{ 
- ry,wherel units

{t

END OF TEST
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