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MATHEMATICS FORMULAE

1 ALGEBRA
Quadratic Equation

For the equation ax” + bx + ¢ = 0,

—bx+b*—4ac

2a

x —
Binomial Theorem

(@a+b)'=d+ (?)a"_lb+ (rzl)a"_2b2+.....+ (?)a"_'b'+

where n is a positive integer and ( ’rl) =

2 TRIGONOMETRY
Identities
Sin’A + cos’ A = 1
Sec’ A =1+ tan’A
Cosec” A=1+cot’ A
Formulae for AABC

a b ¢
sind sinB sinC

@ =b*+c*—2bccos A

A= bc sin A

L
2
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Find the equation of the line through the point O(0, 0) which is perpendicular
to the line through A(2, — 4) and B(1, 3). [4]

Solve the simultaneous equations

Ix=y+17,
X Hay=y+l [5]
Find the value of k for which y = x + k is a tangent to the curve y = x* — 2x. [4]

A function g is defined by gox—> 2"3" .

Find

(a) an expression for gz(x), [3]
(b)  the value of x such that g%(x) = g(x). [3]

In the diagram below, OABC is a sector of a circle centre O, radius » and
AC =7.2cm. OB bisects AC at D and BD = 1.2¢cm.

Find
(a) the value of r, [3]
(b) the perimeter of the sector. [2]
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6 Prove the identity sin + [+cosf =2cosecH. [4]

1+cos6 s 0

10
7 (@)  Find the 5™ term in the expansion of (xz -~ -‘;}h} . [4]
. x,
(b)  Find the coefficient of x in the expansion of (1 +x)* (2 —x)'. [5]
8  (a) Giventhaty= +4+3x, find % . 3]

(b) Two variables x and y are related by the equation y = 4—x1
x+

. : d . .
Obtain an expression for EJ;— and find the approximate change in y as x

increases from 2 to 2.03. [6]

9 Find all the angles between 0° and 360° which satisfy the equation
|9cos x+ 3| =2. [5]

10 (a)  The point (1, p) lies on the line with vector equation
r = (3i— 3j) + (i — 4j). Find the value of p. [4]

(b) Inatriangle OAB, P is the midpoint of AB and Q is a point on OP such that
06 = %(ﬁ’ Given that (?A =gand (ﬁ% = b, find A—é in terms of g and 5. [5]
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11 (a)  The gradient function of a curve passing through (0, 3) is given by

3x* + 2x — 5. Find the equation of the curve.

(3]

(b)  The diagram below shows part of the curve y = 2x” + 4 intersecting the curve

y=1+10x—x*atP and Q.

f
|

y=2x"+4

| _y=1+10x—x

oA

3) > X

Find

(i) the coordinates of P and of Q, [3]

(ii)  the arca of the shaded region. [4]

Answer only one of the following alternatives. -
12 Either
The diagram below shows a rectangle ABCD. Equal arcs AY and CX are drawn
with radius 6¢cm and centres X and Y respectively. Angle AXY = angle
XYC = 1.2 radians.
A X B
\I.Z /
%
6¢cm
1.2
D €
Y

Find
(a)  the perimeter of sector XAY, (2]
(b)  the arca of sector XAY, [2]
(¢)  the length of AB and of AD. [6]
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Or

Solutions to this question by scale drawing will not be accepted.
In the diagram below, PQRS is a rectangle with P(0, 3) and Q(1, 0). PR is a
diagonal with equation 7y = —x + 21.

y
A

P (0,3)

O Q1,0

Find
(a)  the coordinates of R and of S,

(b) the area of rectangle PQRS.

[6]
[4]
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