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Mathematical Formulae

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

Binomial Theorem

(a+b)"=a"+ <:>a”‘1b+ (;)a”‘zb2 o+ (?)a”‘rbr ... +b"

ere n is  positive integer and () = 1L
Wnere n IS a positive Integer an rl = (n_r) Irl

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

S,=zn(@+1) =2n{2a+(n-1)d}

Geometric series  u_=ar""*

=200

_a
S =17 (rl<1)

[e)

S

2. TRIGONOMETRY
Identities

sinA+cos’A =1
sec’A = 1+tan’A
cosec’A = 1+ Ccot’A

Formulae for AABC

a _ b __C
sinA  sinB sinC

a’=b%+c®>—2bccosA

_ 1
A= 2bcsmA
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The diagram shows the graph of y =|p(x)|, where p(x) is a cubic function. Find the two possible
expressions for p(x). [3]
(@) Write down the amplitude of 1 +4cos(§>. [1]
(b) Write down the period of 1+4cos(%>. [1]
(c) On the axes below, sketch the graph of y = 1+4cos<§> for —180° < x° < 180°.

A

6

5

4

3

2

1

>X
—180 —120 —60 0 60 120 180
[3]
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;
3 (a) Write M in the form p2q®r®, where a, b and ¢ are constants. [3]
3.\71 3
qp)r
(b) Solve 6x:—5x3+1=0. 3]
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. _ tan3x
4 ltisgiventhat y= Sinx "
. dy T
(a) Find the exact value of ax when x = 3 [4]
(b) Hence find the approximate change in y as x increases from Tty h, where h is small. [1]

33

(c) Giventhat x is increasing at the rate of 3 units per second, find the corresponding rate of change in
y when x = % giving your answer in its simplest surd form. [2]
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5 (a) (i) Find how many different 4-digit numbers can be formed using the digits 1, 3, 4, 6, 7 and 9.
Each digit may be used once only in any 4-digit number. [1]
(i) How many of these 4-digit numbers are even and greater than 6000? [3]
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(b) A committee of 5 people is to be formed from 6 doctors, 4 dentists and 3 nurses. Find the number
of different committees that could be formed if

(i) there are no restrictions, [1]
(if) the committee contains at least one doctor, [2]
(iii) the committee contains all the nurses. [1]
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. . , , . 30 ,
6 A particle P is initially at the point with position vector (10> and moves with a constant speed of

. L. —4
10ms ™! in the same direction as ( 3).

(a) Find the position vector of P after ts. [3]

As P starts moving, a particle Q starts to move such that its position vector after ts is given by
—-80 i 5
90 12)°

(b) Write down the speed of Q. [1]

(c) Find the exact distance between P and Q when t =10, giving your answer in its simplest surd
form. [3]
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7 ltisgiventhat f(x) =5In(2x+3) for x >—%.
() Write down the range of f. [1]
(b) Find f ! and state its domain. [3]

(c) On the axes below, sketch the graph of y = f(x) and the graph of y = f *(x). Label each curve
and state the intercepts on the coordinate axes.

'\

=Y

[5]
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. 1 2
8 a) (i) Show that = sec“0. 4
@ O (1+cosec ) (sin6—sin?6) 4]

3

(i) Hence solve (1+cosec6)(sin6—sin?6) = 1 for —180° <6< 180°. [4]
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(b) Solve sin<3¢ + 2%) = cos(3¢ + 2%) for0< ¢ < 2n radians, giving your answers in terms of 7.

3 [4]
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9 (a) Giventhat f;(%—ﬁ

in simplest surd form. [6]

>dx =1In3, where a > 0, find the exact value of a, giving your answer
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(b) Find the exact value of fo g(sin <2x + %) —1+cos 2x>dx. [5]
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10 (a) An arithmetic progression has a second term of 8 and a fourth term of 18. Find the least number of
terms for which the sum of this progression is greater than 1560. [6]
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(b) Ageometric progression has a sum to infinity of 72. The sum of the first 3 terms of this progression
is 333
8
(i) Find the value of the common ratio. [5]
(i)  Hence find the value of the first term. [1]
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