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2 FOURS 30 MINUTES

INSTRUCTIONS TO CANDIDATES
- Answereight questionnly.
- All working must be shown clearly
- State the degree of accuracy at the end of easteamstempted using a calculator or
tables; and indicateal for calculator, o ab for mathematics tables.

1. €)) Given thatZ, = -J3 -i and Z, = -4 + 4i,find the modulus and argument of:

z
() Z;, iy 2z (iii) Z—l (8 marks)
2
(b) Solve the equation’Z 4Z + 53 = 0, expressing the roots in the fornita-where
a, b,0JR. Verify that the sum of the roots is 4 and tipeoduct is 53. (4 marks)

2. (@) Peter deposits £100 at the beginning ofyeyear to centenary bank on an
understanding that at the end of fourteen yearsmhaeceive back the money he
has paid with 2% compound interest. How much ma®uld he receive?

(6 marks)

(b) The sum of m terms of an arithmetic progresssamand the sum of n terms of
the same progression is m. Find the sum of m +mgef this progression.
(6 marks)

_ 2
3. (@) Prove tha€Cos 26 = w (3 marks)
1+ tan“ &
(b) Prove thaiCos 39 = 4cos’ 8 - 3cosd. Hence solve the equation

4x3 — 3x -\2 = 0 by using a suitable substitution of the form k cosO, then
find the possible values 6f between Band 186. Give your answers in surd

form.
(9 marks)
4, (@) Given that the equation®x 9x — 10 = 0 has rootsandp, find the equation
Whose roots are ! > and ! 5 (6 marks)

-2 " (8-2
log, X : , ,
(b) Prove thalog,, x = ————— . Hence given that 1a§ = 1.465, find without
1+log,5

using tables or calculator 197 correct to 3 significant figures. (6 marks)



10.

The locus of P is such that the distance ORlistine distance PR, where O is the origin
and R is the point (-3, 6)

0] show that the locus of P describes a circle inxthey plane.
(i) Determine the radius and centre of the circle.

(i)  Where does it cut the line x = 3? (12 marks)

(@)  Prove by induction thaip + ap® +ap® +.........: +ap" = a(i_ P ) for all integral
-p

values of n. (6 marks)

(b) Expand (1 + 2x¥ in ascending powers of x as far as the terntimBy
substituting x :% , find an approximate value af3 giving your answer correct

to 4 decimal places. (6 marks)

(a) Findnif"P, =30 "C, (4 marks)

(b) A book club offers a choice of 20 books of whacmember chooses six. Find the
number of different ways in which a member may mlaikechoice
Given that 12 of the 20 books on offer are novals that the other 8 are
biographies, find the number of different ways inieh a member chooses 6 so
that

0] He has 3 novels and 3 biographies

(i) He has atleast 4 biographies. (8 marks)
(@) Differentiate y = Sin x from first princige (4 marks)
2
(b) If y= Snx , find gy and d 2y and prove that
x? X
x? 3xzy + 4x% +(x +2)y 0 (8 marks)

(@) Find the area enclosed by that part of § foxwhich x is positive, the y — axis,
y=landy=4. (3marks)

(b) The triangle formed by the three straight liges0, y = 2x and y = 3 —x is rotated
about the side y =0. Find the volume of the salidisnerated, and it's centre of
gravity. (9 marks)

(@) Given the points A (3,2) and B(10, 5) deii@e the coordinates of T which
divides the line AB in a ratio 41 (3 marks)



11.

12.

(b)

(@)

(b)

(@

(b)

In a triangle OAB, OA = a, and OB = b. P andr& points on OA and OB
respectively, such that OT: TB = 3:1 and OP: OA4 TA and TB intersect at
M.

. — 1
(i)  Show that OM :E(a+9b)

(i) Determine the ratios TM : MA and MP : PB. (9 mark
. . . B-C) b-c .
that t le ABn —— |=——cot , solve the triangle
Given that in any triangle @J’( > j b+Cco (%) solv lang
With two sides 5 and 7 and the included angfe 45 (5marks)

Find the area of a triangle ABC with vertidg4,3) B=(4,-5) and C=(9,-1)
(7 marks)

Prove thalng(ab) = log,a +log,b and thatlog (%))=Iogxa—logxb

(6 marks)
Solve the following simultaneous equations

X—=y+7Z=0
2X+y+3Z2=2
X—3y+2Z=3.



