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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equatioax? + bx + ¢ = 0,

_ -b++/b? -4ac .

2a

X

Binomial Theorem

N 1. [N n
12 b+,

(a+bn=a"+ avlp?+ ...+

n!

wheren is a positive integer ar(a :—(n —f)'rl :

2. TRIGONOMETRY
Identities

SIPA+cofA=1.
secA=1+tar A
cose€ A=1 + cot A

Formulae for AABC

a _ b _ ¢
SinA~ sinB ~ sinC -

a2 =b? + c2 — 2bc cosA.

A= % bc sinA.
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1 The two variables andy are related by the equatiogx? = 800.

(i) Obtain an expression fog—z(' in terms oi. [2]
(i) Hence find the approximate changeyiasx increases from 10 to 10pt wherep is small. [2]
2  Solve the equation 33(% — 1) =1 for 0 <x < Gr radians. [5]
3 (i) Express 8*! as a power of 3. [1]
(i) Express%27zx as a power of 3. [1]
¥o7x
(iii) Express 24 X V27 as a fraction in its simplest form. [3]

1+ 216(FY

4 A cycle shop sells three models of racing cyckes3 andC. The table below shows the numbers of
each model sold over a four-week period and the cost of each model in $.

WeekMOdeI A B c

1 8 12 4

2 7 10 2

3 10 12 0

4 6 8 4
Cost ($) 300 500 800

In the first two weeks the shop banked 30% of all money received, but in the last two weeks the shop
only banked 20% of all money received.

(i)

(i)

5 ()

(ii)
(iii)

Write down three matrices such that matrix multiplication will give the total amount of money

banked over the four-week period. [2]
Hence evaluate this total amount. [4]
Expand (1 4)°. [1]
Hence express (1«/?)5 in the form a+by2, wherea andb are integers. [3]

Obtain the corresponding result for (¥2)° andhence evaluate (1 42)° + (1 —v2)°.  [2]
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6 Two circular flower beds have a combined areaz-%L— m2. The sum of the circumferences of the two
flower beds is 16 m. Determine the radius of each flower bed. [6]

7  The position vectors of poinfsandB, relative to an origit©, are 2+ 4 and 6+ 1(J respectively.
The position vector o, relative toO, is ki + 25, wherek is apositive constant.

(i) Find the value ok for which the length oBC is 25 units. [3]

(i) Find the value ok for whichABC is a straight line. [3]

8 Giventhatxe R and that € = {x: 2 <x< 10},
A={x:3x+2<20}
and B={x:x2<1Ix- 28},
find the set of values ofwhich define
(i) ANB,

(i) (AUB).
[7]

given by v = 8cos L

9 A particle travels i(w jstraight line so thit,after passing through a fixed poditits speedyms?, is
2 .

(i) Find the acceleration of the particle when1. [3]
The particle first comes to instantaneous rest at the point

(i) Find the distanc®P. [4]
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y A
M
- X

O X

The diagram shows part of the curwe= 4/x —x. The originO lies on the curve and the curve

intersects the positiveaxis atX. The maximum point of the curve isMt Find
(i) the coordinates of and ofM,

(i) the area of the shaded region.

11 Solutionsto this question by accurate drawing will not be accepted.

y A

A(6, -3)

[5]

[4]

The diagram shows a trianghBC in which A is the point (6, —3). The linAC passes through the

origin O. The lineOB is perpendicular t&C.
(i) Find the equation dDB.
The area of trianglA0B is 15 unitg.
(i) Find the coordinates @&.
The length ofAO is 3 times the length @C.
(iif) Find the coordinates @.
The pointD is such that the quadrilateraBCD is a kite.

(iv) Find the area oABCD.
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12 Answer onlyone of the following two alternatives.

EITHER
The function f is defined, for> 0, by f :x—Inx
(i) State the range of f.

(i) State the range oft.

(iii) On the same diagram, sketch and label the graplgs=d{x) andy = f~(x).
The function g is defined, for> 0, by g Xx— 3x+ 2.

(iv) Solve the equation fg)= 3.

(v) Solve the equation fg1(x) = 7.

OR

() Find the values df for which y=kx + 2 is a tangent to the curve= 4x% + 2x + 3.

(i) Express # + 2+ 3 inthe form a(x +b)2+c, wherea, b andc are constants.

(iii) Determine, with explanation, whether or not the curye 4x° + 2x + 3 meets thg-axis.

The function f is defined by fx— 4x2 + 2x+ 3 wherex = p.

(iv) Determine the smallest valuemfor which f has an inverse.
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