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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equatioax? + bx + ¢ = 0,

= —bix/b2—4ac_
2a

Binomial Theorem

n
1

n
avlp+ 2a”‘2b2+ o+

(@a+bn=a+ ;

_ n
“(n=n)r!

wheren is a positive integer ar(&

2. TRIGONOMETRY
Identities

SiMA+cogA=1.
sedA=1+tak A
coseé A=1 +cotA.

Formulae for AABC

a _ b _ c
sinA ~sinB " sinC’

a2 =b? + c2 — 2oc cosA.

_1 :
A—2b05|nA.
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1 The functions f and g are defined fo& R by
fix —x3
g:X =X+ 2.

Express each of the following as a composite function, using onlyf gné/or gt :

(i) x—>x3+2, [1]
(i) x—>x3—2, [1]
(i) x> (x+ 20, 1]

2  Prove the identity

COSX COtX + SinXx = cosecx . [4]
3 Evaluate
f esin(2¢ + £ )dx. [4]
0
4
B
T 5 2mst
90m 5 -
l
A

The diagram shows a river 90 m wide, flowing at 2lnbetween parallel banks. A ferry travels in a
straight line from a poinA to a pointB directly oppositeA. Given that the ferry takes exactly one

minute to cross the river, find
(i) the speed of the ferry in still water, [3]

(i) the angle to the bank at which the ferry must be steered. [2]

5 The straight line 2+y = 14 intersects the curvex?2y?2 = Xy —6 at the pointd andB. Show
that the length oAB is 24./5 units. [7]
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6 Acurve has equatiory = x3+ax+b, wherea andb are constants. The gradient of the curve at the
point (2, 7) is 3. Find

(i) the value ofrand ofb, [5]

(i) the coordinates of the other point on the curve where the gradient is 3. [2]

7 (a) Find the value ofm for which the liney =mx — 3 is a tangent to the curwe=x +% and find
thex-coordinate of the point at which this tangent touches the curve. [5]

(b) Find the value o€ and ofd for which {x:—5 <x< 3} is the solution set ok?+cx<d. [2]

4 —
8 Given that A =( 3 2), use the inverse matrix Afto

(i) solve the simultaneous equations

y—4&+8 = 0,
2y—X+1 =0,
-2 3
(i) find the matrixB such that BA = 9 :
- (8]
e=\2 8 . .
9 (a) Express (2— o\ 5) - 3—f5 in the formp + g+/5, wherep andq are integers. [4]
. a b’ 6 .
(b) Given that ——xX-——3=ab’, find the value ok and ofy. [4]
b (ay+1)

10 (a) How many different four-digit numbers can be formed from the digits 1, 2, 3, 4, 5, 6,
7, 8, 9 if no digit may be repeated? [2]

(b) In a group of 13 entertainers, 8 are singers and 5 are comedians. A concert is to be given by 5 of

these entertainers. In the concert there must be at least 1 comedian and there must be more singe
than comedians. Find the number of different ways that the 5 entertainers can be selected. [6]

11 The equation of a curve i/ = xe 2.

d _X
(i) Show that d—i=%(2—><)e 2, 3]
2
(i) Find an expression f(%lx%/. [2]

The curve has a stationary pointvat
(iii) Find the coordinates ofl. [2]

(iv) Determine the nature of the stationary poiritlat [2]
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12 Answer onlyone of the following two alternatives.

EITHER

rcm

Orad
@) M N

The diagram shows a sector of a circle, ce@teand radius cm. AngleLOM is 6 radians. The tangent
to the circle at. meets the line throug® andM atN. The shaded region shown has perimBtem
and area\ cn?. Obtain an expression, in termsraindé, for

i) P, [4]
(i) A [3]
Given thatd = 1.2 and thaP = 83, find the value of
(i) ', [2]
(iv) A [1]
OR Solutionsto this question by accurate drawing will not be accepted.
Vi
D
e 6.9
E (10,k)
@) CV "X

The diagram shows an isosceles triafg€ in which A is the point (3, 3)B is the point (6, 3) and
C lies below thex-axis. Given that the area of triangiBC is 6 square units,

(i) find the coordinates df. [3]
The lineCB is extended to the poit so thatB is the mid-point ofcD.

(i) Find the coordinates @. [2]
Aline is drawn fronD, parallel toAC, to the poinE& (10,k) andC is joined toE.

(iif)  Find the value ok. [3]

(iv) Prove that angl€ED is not a right angle. [2]
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