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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax” +bx+c¢ =0,

_ —b+Vb*—4ac

u 2a

Binomial Theorem

1 2

(a+b)"=d"+ (n)a"‘lb + (n)a”‘2b2 +...+ (':)a”"b’ .o 4D"

where 7 is a positive integer and | | = ————
r/] (m—r)lr!

Arithmetic series u =a+(n—1)d

S, =gn(a+1)=xn{2a+(n—1)d)

Geometric series u, = ar"!
_a(l—r")
Sn = ﬁ (l" 7& 1)

S.=7 (rl<1

[e)

2. TRIGONOMETRY

Identities
sin?4+cos?4 =1
sec’4 = 1+tan’4
cosec’d = 1 +cot’A
Formulae for AABC

a _ b __c
sind sinB sinC

a’ = b*+c*—2bccos A

I
A= 2bcsmA
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1  Using the binomial theorem, expand (1 + ezx)4, simplifying each term. (2]

2 On the axes, sketch the graph of y=3(x—3)(x—1)(x+2) stating the intercepts with the coordinate
axes. [3]

9\ J
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4

Find the values of the constant k for which  (2k— l)x2 +6x+k+1=0 hasreal roots.
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4  The polynomial p(x) = mx® —29x* +39x+n, where m and n are constants, has a factor 3x— 1, and
remainder 6 when divided by x— 1. Show that x—2 is a factor of p(x). [6]
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5  The function fis defined, for 0° < x < 810°, by f(x) =

(a) Write down the amplitude of f.

(b) Find the period of f.

(¢) On the axes, sketch the graph of y = f(x).

—2+cos§.

3

OO

270°

360°

45

00

540°

63

OO

72

OO

81
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6  The points A(5, —4) and C(11, 6) are such that AC is the diagonal of a square, ABCD.

(a) Find the length of the line AC. [2]
(b) (i) The coordinates of the centre, E, of the square are (8, y). Find the value of y. [1]
(ii) Find the equation of the diagonal BD. [3]

(iii) Given that the x-coordinate of B is less than the x-coordinate of D, write EB and ED as
column vectors. [2]
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18cm

D

DAB is a sector of a circle, centre 4, radius 18 cm. The lines CB and CD are tangents to the circle.

Angle DAB is %T radians.

(a) Find the perimeter of the shaded region.

(b) Find the area of the shaded region.
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8 A particle moves in a straight line so that, ¢ seconds after passing through a fixed point O, its velocity,
vms ', is given by v = 3¢* —30¢+72.

(a) Find the distance between the particle’s two positions of instantaneous rest. [6]

(b) Find the acceleration of the particle when ¢ = 2. [2]
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9  Solve the following simultaneous equations.
4 +3xy+y2 =8
xy+4=0
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10 (a) Find f (™13 dx. [2]

(b) (i) Differentiate, with respect tox, y = xsin4x. [2]

1

‘:1
by

R
(ii) Hence show that ﬁt 3 dx cos dxdx =
7

|
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11 In this question all lengths are in centimetres.

The volume and surface area of a sphere of radius » are %nr3 and 4mr° respectively.

The diagram shows a solid object made from a hemisphere of radius x and a cylinder of radius x and
height y. The volume of the object is 500 cm?.

(a) Find an expression for y in terms of x and show that the surface area, S, of the object is given by
_5_ 2 1000
S= It [4]
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(b) Given that x can vary and that S has a minimum value, find the value of x for which § is a minimum.

[4]
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12 DO NOT USE A CALCULATOR IN THIS QUESTION.

0 B >

The diagram shows part of the curve y = L and part of the line Sy =x—1.
2x+1 4P Y

The curve meets the y-axis at point 4. The line meets the x-axis at point B. The line and curve intersect

at point C.
(a) (i) Find the coordinates of 4 and B. [1]
(ii) Verify that the x-coordinate of C is 2. [2]
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(b) Find the exact area of the shaded region. [5]

Question 13 is printed on the next page.
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13 The functions f and g are defined, for x > 0, by

2°—1
f) = =5,
1
gl =—.
(a) Find and simplify an expression for fg(x). (2]
(b) (i) Given that f' exists, write down the range of f L [1]
2
+v gx? +
(i) Show that ' (x) = PITNGY 7T , where p, ¢ and r are integers. [4]
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