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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax’ + bx + ¢ =0,

_ —b++/b*—4ac

X 2a

Binomial Theorem

n

(@+by'=a"+||a" ' b+ ;a”‘2b2+...+ ';a”—’b’+...+b"

where 7 is a positive integer and

n\ n!
rl (-l

2. TRIGONOMETRY

Identities
sinf A +cos2A4=1
sec2A=1+tan? 4
cosec? A=1+cot? 4
Formulae for AABC

a b ¢
sind sinB sinC

a?=b%+ % —2bc cos A

A=%bcsinA
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1 (a) On the axes below, sketch the graph of y = 3cos2x—1, for 0° < x° < 360°.

[3]
(b) Giventhat y=4sin6x, write down

(i) the amplitude of y, [1]

(ii) the period of y. [1]
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2 p(x) =2x> +5x* +4x+a
qx) = 4x* +3ax+b
Given that p(x) has a remainder of 2 when divided by 2x+1 and that q(x) is divisible by x+2,

(i) find the value of each of the constants a and b.

Given that r(x) = p(x) —q(x) and using your values of ¢ and b,

(ii) find the exact remainder when r(x) is divided by 3x—2.
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3 The coefficient of x2 in the expansion of (2—x)(3+kx)® is equal to 972. Find the possible values of the
constant k. [6]
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4 (i) Write x*—9x+8 intheform (x—p)>—g, where p and g are constants. [2]

(ii) Hence write down the coordinates of the minimum point on the curve y = x> —9x+8. [1]

(iili) On the axes below, sketch the graph of y=|x?—9x+8|, showing the coordinates of the points
where the curve meets the coordinate axes.

Y
20

A

16

12

-12

—-16

[3]

(iv) Write down the value of & for which |x* —9x+8|=k has exactly 3 solutions. [1]
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The diagram shows a circle with centre O and radius »cm. The minor arc 4B is such that angle AOB is
0 radians. The area of the minor sector AOB is 48 cm?.

96

(i) Show that 6 =—. [2]
r

(ii) Given that the minor arc 4B has length 12 cm, find the value of 7 and of 6. [3]

(iii) Using your values of » and 6, find the area of the shaded region. [2]
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, _ In(2x” +3)
6  Acurve has equation y = BT
@) Showthat ¥ =—31n3 when x=0 [4]
dx 4 :
(ii) Hence find the equation of the tangent to the curve at the point where x = 0. [2]
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7 (a) Express 2+3Igx—Ilgy asasingle logarithm to base 10. [3]
®) () Solve 6x+7 —% = 0. 2]
(i) Hence, given that 6log, 3+7—3log,a =0, find the possible values of a. [4]
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8 () Find %(sz +4)3, 2]
(ii) Hence find fx(Sx2 +4)%dx. (2]

. a 2 % . Q

Given that J;) x(5x°+4)2dx = 5
(iii)  find the value of the positive constant a. [4]
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9  Variables s and ¢ are such that s = 47+3e™".

(i) Find the value of s when ¢ = 0. [1]
(ii) Find the exact value of  when % =2. [4]
(iii) Find the approximate increase in s when # increases from In5 to In5 + /4, where 4 is small. (3]
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10 Particle A4 is at the point with position vector [ ] at time £ = 0 and moves with a speed of 10ms™! in the

=5

o 3
same direction as [4]

38
(i) Given that 4 is at the point with position vector [ 4 ] when ¢ = 65, find the value of the constant a. [3]

16 4
Particle B is at the point with position vector {3 7] at time 7 = 0 and moves with velocity [2] ms~.

(ii) Write down, in terms of #, the position vector of B at time ¢s. [1]
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(iii) Verify that particles 4 and B collide. [4]

(iv) Write down the position vector of the point of collision. [1]
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11 (a) f(x)=3—cos2x f0r0<x<%.

(i) Write down the range of f. [2]

(ii) Find the exact value of f~'(2.5). [3]
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(b) gkx)=3-x* forxeR.

Find the exact solutions of g2 (x) =—6. [4]

© UCLES 2018 0606/11/0/N/18



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 International
Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after
the live examination series.

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.

© UCLES 2018 0606/11/0/N/18



