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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equatioax? + bx + ¢ = 0,

‘e —b+\/b? —4ac
2a '

Binomial Theorem

n n n
(a+b"=a"+|q]a b+ [5]a"PbP+ L+,

n

. o I
wheren is a positive integer ar{q L

(n—é)!r!'

2. TRIGONOMETRY
Identities

SiP A+ cofA=1.
sedA=1+tarf A
coseé A=1 + cot A.

Formulae for AABC

a _ b _ c
sinA "~ sinB ~ sinC’

a?=b? + c? - 2bc cosA.

A= %bcsinA.
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Find the set of values affor which §&— 6¥ > x. [3]
@ () (i)
él A B él A B
For each of the Venn diagrams above, express #uesdiregion in set notation. [2]
(b)
€l A B
C
(i) Copy the Venn diagram above and shade the regatmapresentA "B C'. [1]
(i) Copy the Venn diagram above and shade the regatmapresents\' N (Bu C). [1]

Find the values of the constanfor which the line 2=x+c is a tangent to the curve = 2x + g . [4]

A cuboid has a square base of side (23 )ym aamsume of (23 — 3) Find the height of the
cuboid in the form &+ bvV3 )m, wherea andb are integers. [4]

The diagram, which is not drawn to scale, showsr&bntal rectangular surface. One corner of thréasa
is taken as the origi® andi andj are unit vectors along the edges of the surface.

Y

o i

A fly, F, starts at the point with position vectar+(12) cm and crawls across the surface with a velafity
(3i + 2)cm s At the instant that the fly starts crawling, gider, S, at the point with position vector
(85 + 5))cm, sets off across the surface with a velodity-ebi + kj)cm s, wherek is a constant. Given
that the spider catches the fly, calculate theevalik. [6]
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6 A particle starts from rest at a fixed poi@ and moves in a straight line towards a poMtThe
velocity, vms™, of the particlet seconds after leavin, is given by v=6 — 6e®. Given that the particle
reachesA whent = In 2, find

(i) the acceleration of the particle/at [3]
(ii) the distanc®A. [4]
7 (a) Solve log(1l7y+ 15) =2+ log(2y - 3). [4]
(b) Evaluate Io@ x log, ¢p. [3]

8 A curve has the equatiory = (x + 2)v/X—-1.

, d ,
(i) Show that d—i -k , Wherkis a constant, and state the valu&.of [4]

VX—l

5 X

(ii) Hence evaluatef

dx. [4]
2 AJ/x-1

9 (@) Find all the angles between 0° and 360° which satrsfyequation
3cosx = 8tanx. [5]

(b) Given that 4< y < 6, find the value of for which

2005(23—)/) ++/3 =0. [3]
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10 Solutionsto thisquestion by accurate drawing will not be accepted.

% S (2, 16)
C (8, 14)
A (0, 10
0 D ™

The diagram, which is not drawn to scale, showsaldlateralABCD in whichAis (0, 10),Bis (2, 16) and
Cis (8, 14).

(i) Show that triangl&BC is isosceles. [2]
The pointD lies on thex-axis and is such th&bD = CD. Find

(ii) the coordinates db, [4]
(iii) the ratio of the area of trianghBC to the area of trianglaCD. [3]
11 A function fis defined by fx+—»|2x—3/—4, for—2<x<3.

(i) Sketch the graph gf= f(x). [2]

[2]
(3]

(ii) State the range of f.
(iii) Solve the equationxj = -2.
A function g is defined by g+ | 2x—3|-4, for—2<x=<k.

(iv) State the largest value bfor which g has an inverse. [1]
[2]

(v) Given that g has an inverse, express g in the fgm— ax+ b, wherea andb are constants.
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12 Answer onlyone of the following two alternatives.

EITHER

Variablesx andy are related by the equatiogx" =a, wherea andn are constants. The table below shows
measured values afandy.

X 15 2 2.5 3 3.5
y 7.3 3.5 2.0 13 0.9

(i) On graph paper plot lgagainst I, using a scale of 2cm to represent 0.1 on tlealgs and 1cm to

represent 0.1 on the ygaxis. Draw a straight line graph to represent theadon yx" = a. [3]
(ii) Use your graph to estimate the valuaaind ofn. [4]
(iii) On the same diagram, draw the line representingdbation y =x? and hence find the value xfor
which x"*2=a, [3]
OR
C
8cm
1.2rad
A 8cm 0 D B

The diagram shows a semicircle, cei@ef radius 8 cm. The radil®C makes an angle of 1.2 radians with
the radiugOB. The arcCD of a circle has centr& and the poinD lies onOB. Find the area of

(i) sectorCOB, [2]
(i) sectorCAD, [5]
(iii) the shaded region. [3]
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