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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax? +bx+c = 0,
N vb? —4ac
N 2a

Binomial Theorem

(a+b)"=a"+ <n>a”1b+ <n>a”2b2 +...+ (rr])a”rbr +...

1 2

where n is a positive integer and (1) _ n!
r/ (n—nr)tr!

Arithmetic series u =a+(n-1)d

S,=gn(a+1)=zn{2a+ (n—1)d}

Geometric series  u =ar""!

=200y

_a

[e9)

S

2. TRIGONOMETRY
Identities

sinA+cos’A =1
sec’A = 1+tan?A
cosec’A = 1+ cot’A

Formulae for AABC

a __b _ ¢
sinA  sinB sinC

a’=b%+c?—2bccosA

_ 1
A= 2bcsmA
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1  Solve the inequality |3x+2|> 8+x. [3]

2 Find the coordinates of the points of intersection of the curve x*+xy =9 and the line y = %X—Z.
[5]
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3  Write 3lgx+2-—Igy as asingle logarithm. [3]

4 ltisgiventhat y=In(sinx+3cosx) for 0 <x < T

2
(a) Find % [3]
: cpody 1
(b) Find the value of x for which -2 [3]
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5  The first three terms in the expansion of (a+ bx)5(1+x) are  32—208x-+cx?. Find the value of
each of the integers a, b and c. [7]
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6 DO NOT USE ACALCULATOR IN THIS QUESTION.

In this question all lengths are in centimetres.

.J>

V3+1

L

B

In the diagram above AC =+/3—1, AB =3 +1, angle ABC = 15° and angle CAB = 90°.

(@) Show that tan15°=2-—+/3. [3]

(b) Find the exact length of BC. [2]
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7 DO NOT USE ACALCULATOR IN THIS QUESTION.

p(x) = 2x3 —3x* —23x+12

(@) Find the value of p(%) [1]
(b) Write p(x) as the product of three linear factors and hence solve p(x) = 0. [5]
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8  The population P, in millions, of a country is given by P = Axb', where t is the number of years
after January 2000 and A and b are constants. In January 2010 the population was 40 million and had
increased to 45 million by January 2013.

() Show that b = 1.04 to 2 decimal places and find A to the nearest integer. [4]
(b) Find the population in January 2020, giving your answer to the nearest million. [1]
(c) InJanuary of which year will the population be over 100 million for the first time? [3]
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9  Aparticle moves in a straight line such that, t seconds after passing a fixed point O, its displacement
from O issm, where s =e* —10e'—12t+9.

(a) Find expressions for the velocity and acceleration at time t. [3]
(b) Find the time when the particle is instantaneously at rest. [3]
(c) Find the acceleration at this time. [2]
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10 The gradient of the normal to a curve at the point (x, y) is given by xTxl :

(a) Given that the curve passes through the point (1, 4), show that its equationis y =5—Inx—x.

[5]
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(b) Find, in the form y = mx+c, the equation of the tangent to the curve at the point where x = 3.

[3]
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11 The equation of acurveis y=xV16—x* for 0 <x < 4.

(a) Find the exact coordinates of the stationary point of the curve. [6]
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(b) Find %(16—x2)E and hence evaluate the area enclosed by the curve y =xv16—x? and the

linesy=0,x=1and x= 3. [5]
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12

The diagram shows a shape consisting of two circles of radius 3cm and 4cm with centres A and B
which are 5¢cm apart. The circles intersect at C and D as shown. The lines AC and BC are tangents to
the circles, centres B and A respectively. Find

(@) the angle CAB in radians, [2]
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(b) the perimeter of the whole shape, [4]

(c) the area of the whole shape. [4]
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