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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax? +bx+c = 0,
— —bxVb’—dac
N 2a

Binomial Theorem

(a+b)"=a"+ (:)a”‘1b+ <g)a”‘2b2 +...+ (?)a”‘“br +...+b"

n!

h i itive int d )
wherenisapositiveinteger and | | = GEBI

Arithmetic series u, =a+(n—1)d

S,=3n(@+1) = 2n{2a+ (- 1)

Geometricseries  u_ =ar"!
_a@-r"
S, = 1=t (r#1)
a
s, =72 (rl<1
2. TRIGONOMETRY
Identities

SinA+cos’A = 1
sec’A = 1+tan’A
cosec’A = 1+ Cot’A

Formulae for AABC

a:b:c
snA snB sinC

a’ = b%+c®—2bccosA

_ 1
A—ZbcsmA
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The diagram shows the graph of y = asinbx+c, where a, b and c are integers, for
—180 < x< 18C. Findthevauesof a, bandc. [3]
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2 Giventhat x=se&?0 and y+2 = cat?0, findyin termsof x. [4]
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3 Variablesx and y are such that, when Ig(2y+ 1) is plotted against x?, a straight line graph passing
through the points (1, 1) and (2, 5) is obtained.

(@ Findyintermsof x. [4]
(b) Findthevaueof ywhen x = g [1]
() Find thevalue of xwhen y = 2. [2]
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, . . N -1
4 (a) Findthe unit vector in the same direction as ( g) 2]

. 2a\  (4b—12\_ ,[b—a) .
(b) Giventhat (_5)+< 3 )_4(a+2b)’ find the values of a and b. [3]
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5 Thefirst three terms, in ascending powers of X, in the expansion of <1+ é) (2—3X)% can bewritten
intheform 8+ px+qx®, wherep and q are constants. Find the values of p and q. (8]
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6 Thepolynomia p(X) = 6x° +ax?+6x+b, where a and b are integers, is divisible by 2x— 1. When
p(X) isdivided by x— 2, the remainder is 120.

(a) Find the values of a and b. [4]
(b) Hence write down the remainder when p (X) isdivided by x. [1]
(¢) Findthevaueof p”(0). [2]
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_ n 8—3x
x+3 x=1 " (x—1)

(x—1)%(2x+3)

7 (a) Show that 5 Can bewritten as

[2]

(b) Find J.a 8;3)( dx where a > 2. Giveyour answersin theform c+Ind, wherec and d
2 (X—1)“(2x+3)

are functions of a. [6]
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8 (a) Ateam of 6 peopleisto be chosen from 10 people. Two of the people are sisters who must not be
separated. Find the number of different teams that can be formed. [3]

(b) A 6-character password is to be chosen from the following characters.
Digits 2 4 8
Letters X y Z
Symbols * # !

No character may be used more than once in any password. Find the number of different passwords
that may be chosen if

(i) there are no other restrictions, [1]

(ii) the password starts with two letters and ends with two digits. [3]
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In(3%* + 2 . .
9 Thenormal tothecurve y= T 1l at the point A on the curve where x = 0, meets the x-axis at
point B. Point C has coordinates (0, 3In 2). Find the gradient of the line BC in terms of In 2. [9]
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10 (a) Given the simultaneous equations

lgx+2lgy =1,

x—3y* = 13,
(i) showthat x*—13x—30=0. [4]
(ii) Solve these simultaneous equations, giving your answers in exact form. [2]
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(b) Solvetheequation log x+3log,a= 4, whereaisapositive constant, giving x in terms of a. [9]
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11 Inthisquestion al lengths are in kilometres and timeisin hours.

A particle P movesin astraight line such that its displacement, s, from afixed point at timet isgiven by
s=(t+2)(t—5)2, fort> 0.

(&) Findthe vauesof t for which the velocity of P is zero. [4]

(b) On the axes, draw the displacement—time graph for P for 0 < t < 6, stating the coordinates of the

points where the graph meets the coordinate axes. [2]
A
0 i : 3 / 5 5
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(c) Onthe axes below, draw the velocity—time graph for P for 0 < t < 6, stating the coordinates of the

points where the graph meets the coordinate axes. [2]
velocity y
0 1 : 5 7 5 5
(d) (i) Writedown an expression for the acceleration of P at timet. [1]

(i) Hence, on the axes below, draw the acceleration—time graph for P for 0 <t < 6, stating the
coordinates of the points where the graph meets the coordinate axes. [2]

acceleration

© UCLES 2022 0606/12/M/J/22



16

BLANK PAGE

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.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download
at www.cambridgeinternational.org after the live examination series.

Cambridge Assessment International Education is part of Cambridge Assessment. Cambridge Assessment is the brand name of the University of Cambridge
Local Examinations Syndicate (UCLES), which is a department of the University of Cambridge.

© UCLES 2022 0606/12/M/J/22



