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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0,

𝑥 = −𝑏 ±
√
𝑏2 − 4𝑎𝑐
2𝑎

Binomial Theorem

(𝑎 + 𝑏)𝑛 = 𝑎𝑛 + (𝑛
1
)𝑎𝑛−1𝑏 + (𝑛

2
)𝑎𝑛−2𝑏2 + … + (𝑛

𝑟
)𝑎𝑛−𝑟𝑏𝑟 + … + 𝑏𝑛,

where n is a positive integer and (𝑛
𝑟
) = 𝑛!

(𝑛 − 𝑟)! 𝑟!

2. TRIGONOMETRY

Identities

sin2 𝐴 + cos2 𝐴 = 1
sec2 𝐴 = 1 + tan2 𝐴
cosec2 𝐴 = 1 + cot2 𝐴

Formulae for ∆ABC

𝑎
sin𝐴

= 𝑏
sin𝐵

= 𝑐
sin𝐶

𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 cos𝐴

Δ = 1
2
𝑏𝑐 sin𝐴
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1 On the axes below, sketch the graph of y = 2cos3x for 0 ⩽ x ⩽ 180°. [3]

y
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–3

2 Express 4m m - m
2 m + 3

in the form Am + B, where A and B are integers to be found. [3]

3 (i) Given that 3x
2 + p(1 - 2x) =-3, show that, for x to be real, p

2 - 3p - 9 ⩾ 0. [3]

(ii) Hence find the set of values of p for which x is real, expressing your answer in exact form.
[3]

4 (i)

[3]

(ii)

[3]

5 (i) Given that log9xy = 5
2

, show that log3x + log3y = 5. [3]
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(ii) Hence solve the equations

log9xy = 5
2

,

log3x × log3y =- 6. [5]

6 (i) Find d
dx

(ln(3x
2 - 11)). [2]

(ii) Hence show that ∫ x
3x

2 - 11
dx = pln(3x

2 - 11)+ c, where p is a constant to be found, and c is a 

constant of integration. [1]

(iii)

[4]

7 ln y

5

4

(1.5, 3.5)

3

2

(4.0, 1.5)

1

0 1 2 3 4 5 1
x

The variables x and y are such that when lny is plotted against 1
x

the straight line graph shown 

above is obtained.

(i)

[4]

(ii) Find the value of y when x = 0.32. [2]
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(iii) Find the value of x when y = 20. [2]

8 (a) (i) Show that cosecθ
cosecθ - sinθ

 = sec2
θ.

(ii) Hence solve cosecθ
cosecθ - sinθ

 = 4 for 0° < θ < 360°.

[3] [3]

(b)

[3]

9 (a) A team of 5 students is to be chosen from a class of 10 boys and 8 girls. Find the number of 
different teams that may be chosen if

(i) there are no restrictions, [1]

(ii) the team must contain at least one boy and one girl. [4]

(b) A computer password, which must contain 6 characters, is to be chosen from the following 
10 characters:

Symbols ? ! *

Numbers 3 5 7

Letters W X Y Z

Each character may be used once only in any password. Find the number of possible 
passwords that may be chosen if

(i) there are no restrictions, [1]

(ii) each password must start with a letter and finish with a number, [2]

(iii) each password must contain at least one symbol. [3]

10 A curve y = f( x) is such that f′( x) = 6x - 8e2x.

(i) Given that the curve passes through the point P (,0 −3), find the equation of the curve.

The normal to the curve y = f( x) at P meets the line y = 2 - 3x at the point Q. [5]

(ii) Find the area of the triangle OPQ, where O is the origin. [5]

11 A particle moving in a straight line has a velocity of v ms–1 such that, t s after leaving a fixed 
point, v = 4t

2 - 8t + 3.

(i) Find the acceleration of the particle when t = 3. [2]

(ii) Find the values of t for which the particle is momentarily at rest. [2]

(iii) Find the total distance the particle has travelled when t = 1.5. [5]
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