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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ =0,

—b+Vb%— dac

2a
Binomial Theorem
n n n
(@+by'=a"+|||@" b+, |a" b+ | T+
. .. . n n!
where # is a positive integer and | | = ————
rl (m—-nrr

2. TRIGONOMETRY

Identities
sin2A4+cos?2A4=1
sec2A4=1+tan? 4
cosec2 A=1+cot? 4
Formulae for AABC

a b ¢
sind sinB sinC

a?=b*+c?—2bc cos 4

_1 .
A—zbcsmA
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1 (i) Showthat y= 3x>—6x+5 can be written in the form y=a(x— b)2 + ¢, where a, b and ¢
are constants to be found. [3]

(ii) Hence, or otherwise, find the coordinates of the stationary point of the curve y = 3x* — 6x + 5.

[1]

2  Giventhat 2" x4"x8 V=1 and 3"V = %, find the value of x and of y. [4]
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3 (i) Find, in terms of p, the remainder when x*+ pr + pzx +21 is divided by x + 3. 2]

(ii) Hence find the set of values of p for which this remainder is negative. [3]
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4  The diagram shows a thin square sheet of metal measuring 24 cm by 24 cm. A square of side xcm is
cut off from each corner. The remainder is then folded to form an open box, xcm deep, whose square
base is shown shaded in the diagram.

-~ 24dem—

xcm
y
xcm
(i) Show that the volume, V'cm?, of the box is given by V' = 4x> — 96x% + 576x. 2]
(ii) Given that x can vary, find the maximum volume of the box. [4]
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5 (i) The first three terms in the expansion of (2 — 5x)6, in ascending powers of x, are p + gx + .
Find the value of each of the integers p, ¢ and r. [3]

(i) In the expansion of (2 —5x)%(a+bx)*, the constant term is equal to 512 and the
coefficient of x is zero. Find the value of each of the constants a and b. [4]
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6  Find the equation of the normal to the curve  y = x(x* — 12)% at the point on the curve
where x = 2. [6]
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7 (a) A 5-character password is to be chosen from the letters 4, B, C, D, E and the digits 4, 5, 6, 7.
Each letter or digit may be used only once. Find the number of different passwords that can be

chosen if
(i) there are no restrictions, [1]
(i) the password contains 2 letters followed by 3 digits. [2]

(b) A school has 3 concert tickets to give out at random to a class of 18 boys and 15 girls.
Find the number of ways in which this can be done if

(i) there are no restrictions, [1]

(ii) 2 of the tickets are given to boys and 1 ticket is given to a girl, [2]
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(iii) atleast 1 boy gets a ticket. [2]
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8 A particle moves in a straight line such that, ¢ s after passing through a fixed point O, its velocity,
vms ™', is given by v = 5 — 4e .

(i) Find the velocity of the particle at O.

(ii) Find the value of # when the acceleration of the particle is 6ms °.

(iii) Find the distance of the particle from O when ¢ = 1.5.

(iv) Explain why the particle does not return to O.

[1]

© UCLES 2014 0606/13/M/1/14



11

9 Solve
(i) 3sinxcosx =2cosx for 0° < x < 180°, [4]
(i) 10sin’y+cosy =8 for 0° <y < 360°. [5]
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10 The table shows experimental values of x and y.

X

1.50

1.75

2.00

2.25

y

3.9

8.3

19.5

51.7

(i) Complete the following table.

x2

Igy

(ii) By plotting a suitable straight line graph on the grid on page 13, show that x and y are related
2
by the equation y = Ab" , where 4 and b are constants.

(iii) Use your graph to find the value of 4 and of b.

(iv) Estimate the value of y when x = 1.25.
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11 The diagram shows the graph of y = cos3x + V3 sin3x, which crosses the x-axis at 4 and has a
maximum point at B.

v A

y = cos3x + V3sin3x

u A
O \’x
(i) Find the x-coordinate of 4. [3]
oo dy :
(ii) Find - and hence find the x-coordinate of B. [4]

dx

© UCLES 2014 0606/13/M/1/14



15

(iii) Showing all your working, find the area of the shaded region bounded by the curve, the x-axis
and the line through B parallel to the y-axis. [5]

© UCLES 2014 0606/13/M/1/14



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.

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.

© UCLES 2014 0606/13/M/1/14



