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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax2 + bx + ¢ = 0,

‘= -b++b*-4ac
2a

Binomial Theorem

n
1

n

(a+bn=a"+|, a1 b+ 2a“‘2b2+...+ ?a“‘fbf+...+b”,

n
r

n!

where n is a positive integer and ( = CEDIE

2. TRIGONOMETRY
Identities
SN? A+cos?A=1.

sec? A=1+tan? A
cosec? A=1+ cot? A.

Formulae for AABC

a _ b _ c
sinA~ snB ~ snC’

a?=b?+ c2 - 2bc cos A.

AzébcsinA.
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1 Theequation of acurveisgivenby y=x2+ax+ 3, whereaisaconstant. Given that
can also bewrittenas y=(x+4)2+b, find

(i) thevalueof aand of b,

(if) the coordinates of the turning point of the curve.

2 (a) Illustrate the following statements using a separate Venn diagram for each.

i) ANnB=g, (i) (CUuD)CE. [2]
(b)
€
X Y
Express, in set notation, the set represented by the shaded region. [2]

3 Find the coordinates of the points where the straight line y=2x—3 intersects the curve

X2 +y2 + xy + x = 30. [5]
4 (i) Sketch, onthe same diagram, the graphsof y=x-3 and y=[2x-9|. [3]
(i) Solvetheequation [2x—9=x-3. [2]

5  Find the coefficient of x3 in the expansion of

(i) (1+3%° [2]
(i) (1—4x)(1+ 3x)8. [3]
6 (a) Giventhatsinx=p, find an expression, intermsof p, for sec?x. [2]

(b) Provethat sec AcosecA—cotA=tanA. [4]
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The diagram shows part of thecurve y= g . Thepoint P (x, y) lieson this curve.

X
(i) Write down an expression, in terms of x, for (OP)2.

(i) Denoting (OP)? by S, find an expression for g—f

(iif)  Find the value of x for which Shas a stationary value and the corresponding value of OP.

8 Solvethe equation
(i) 2+1=20,

54-1  1o5¥*3

25Y 252

(i)

4 1 3 5 4
[ that A= , B= = , I
9 Giventhat (2 3) (0 2) and C <1> calculate

(i) AB,
(i) BC,

(iif) thematrix X such that AX = B.

10 (a) Find
O [y
(ii) f X(x —1)2dx.

: - _ dy _ 3(x+1)
b) (i) Giventhat y=2(x-5)Wx+4, showtha == .
(b) () y=2(X-5 & Jria

(x+1)

Vx+4

(i) Hencefind f dx.

[1]
[2]
[3]

[3]

[4]

[2]
[2]

[4]

[2]

[3]

[3]

[2]
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11 Thefunction f is defined by
f(x) = (x + 1)2+ 2 for x = —1.
Find
(i) therangeof f,
(i) (D),

(iii) an expression for f1(x) .

The function g is defined by

__20
a(x) = o+ 1 for x=0.
Find
(iv) g, [2]
(v) thevalue of x for which fg(x) = 38. [4]

12 Answer only one of the following two alternatives.

EITHER

y A

(1,3) y=dr-x?

s/ i
/e e

The diagram shows the curve y = 4x —x2, which crosses the x-axis at the origin O and the point A.
The tangent to the curve at the point (1, 3) crosses the x-axis at the point B.

(i) Find the coordinates of A and of B. [5]
(i)  Find the area of the shaded region. [9]
OR

Solutionsto this question by accurate drawing will not be accepted.

The points A(-2, 2), B( 4, 4) and C(5, 2) are the vertices of atriangle. The perpendicular
bisector of AB and the line through A parallel to BC intersect at the point D. Find the area of the
quadrilateral ABCD. [10]
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