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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

sin2𝐴+ cos2𝐴 = 1
sec2𝐴 = 1 + tan2𝐴
cosec2𝐴 = 1 + cot2𝐴

Formulae for ∆ABC

𝑎
sin𝐴

= 𝑏
sin𝐵

= 𝑐
sin𝐶

𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 cos𝐴

Δ = 1
2
𝑏𝑐 sin𝐴
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1 Differentiate with respect to x

(i)
√
1 + 𝑥3, [2]

(ii) x
2
 cos 2x. [3]

2 (i) Find the first 3 terms of the expansion, in ascending powers of x, of (1 + 3x)
6
. [2]

(ii) Hence find the coefficient of x
2
 in the expansion of (1 + 3x)

6
 (1 – 3x – 5x

2
). [3]

3 Find the set of values of k for which the equation x
2
 + (k – 2)x + (2k – 4) = 0 has real roots. [5]

4 (a) ℰ A B

C

(i) Copy the Venn diagram above and shade the region that represents (A ∩ B) ∪ C. [1]

(ii) Copy the Venn diagram above and shade the region that represents Aʹ ∩ Bʹ. [1]

(iii) Copy the Venn diagram above and shade the region that represents (A ∪ B) ∩ C. [1]

(b) It is given that the universal set ℰ = {x : 2 ⩽ x ⩽ 20, x is an integer},

X = {x : 4 < x < 15, x is an integer},

Y = {x : x ⩾ 9, x is an integer},

Z = {x : x is a multiple of 5}.

(i) List the elements of X ∩ Y. [1]

(ii) List the elements of X ∪ Y. [1]

(iii) Find (X ∪ Y)ʹ ∩ Z. [1]

5 Solve the equation 3x(x
2
 + 6) = 8 – 17x

2
. [6]

6 Given that log8 p = x and log8 q = y, express in terms of x and/or y

(i) log8
√𝑝 + log8 𝑞2, [2]

(ii) log8(
𝑞
8
), [2]

(iii) log2 (64p). [3]

7 The function f is defined by

f(x) = (2x + 1)
2
 – 3 for x ⩾ – 1

2
.

Find

(i) the range of f, [1]

(ii) an expression for f
–1

 (x). [3]

The function g is defined by

g(x) = 3
1 + x

for x > –1.
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(iii) Find the value of x for which fg(x) = 13. [4]

8 (a) Solve the equation (23−4𝑥)(4𝑥+4) = 2. [3]

(b) (i) Simplify 
√
108 − 12√

3
, giving your answer in the form 𝑘

√
3, where k is an integer. [2]

(ii)
Simplify 

√
5 + 3√
5 − 2

, giving your answer in the form 𝑎
√
5 + 𝑏, where a and b are integers.

[3]

9 (a) Variables x and y are related by the equation y = 5x + 2 – 4e
–x

.

(i) Find 
d𝑦
d𝑥

. [2]

(ii) Hence find the approximate change in y when x increases from 0 to p, where p is small.

[2]

(b) A square of area Acm
2
 has a side of length xcm. Given that the area is increasing at a 

constant rate of 0.5 cm
2
 s

–1
, find the rate of increase of x when A = 9. [4]

10 Solve

(i) 4 sin x = cos x for 0° < x < 360°, [3]

(ii) 3 + sin y = 3 cos
2
 y for 0° < y < 360°, [5]

(iii) sec(𝑧
3
) = 4 for 0 < z < 5 radians. [3]

11 Answer only one of the following two alternatives.

EITHER

A curve has equation 𝑦 = ln 𝑥
𝑥2

, where x > 0.

(i) Find the exact coordinates of the stationary point of the curve. [6]

(ii) Show that 
d2𝑦
d𝑥2

 can be written in the form 
𝑎 ln 𝑥 + 𝑏
𝑥4

, where a and b are integers. [3]

(iii) Hence, or otherwise, determine the nature of the stationary point of the curve. [2]

OR

A curve is such that 
d𝑦
d𝑥

 = 6 cos(2𝑥 + 𝜋
2
) for −𝜋

4
⩽ 𝑥 ⩽ 5𝜋

4
. The curve passes through the point 

(𝜋
4
, 5).

Find

(i) the equation of the curve, [4]

(ii) the x-coordinates of the stationary points of the curve, [3]

(iii) the equation of the normal to the curve at the point on the curve where 𝑥 = 3𝜋
4

. [4]

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 

reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 

publisher will be pleased to make amends at the earliest possible opportunity.

University of Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of 

Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

Noble Educators Page 4 of 4 Additional Mathematics 4037/11

Source: University of Cambridge International Examinations May/June 2010 Question Paper (4037/11)


