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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax? + bx + ¢ = 0,

_ -b+b* - 4ac

X

2a
Binomial Theorem
n n n
(a+by'=a"+|, a b+ ) a"?br+ .+ AlaT
where 7 is a positive integer and | | |= ———
rl (n—r)r!

2. TRIGONOMETRY

Identities
sinfA+cos?A=1
seciA=1+tan* 4
cosec? A=1+cot? 4
Formulae for AABC

a b ¢
sind  sinB sinC

a?=b*+ 2 —2bc cos A

1,
A—zbcsmA
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1 (a) Itisgiventhaté = {x:0 <x < 35, x € R} and sets 4 and B are such that

A = {multiples of 5} and B = {multiples of 7}.

(i Find n(4NB). [1]

(i) Find n(4UB). [1]

(b) Itis given that sets X, Y and Z are such that
XnY=Y, XnZ=Z7Z andYNZ=0@.

On the Venn diagram below, illustrate sets X, Y and Z. [3]

€
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2 (i) On the axes below sketch, for 0° < x < 360°, the graph of y = 1 + 3 cos2x. (3]
YA
© 90° 180° 270° 360° X
(ii) Write down the coordinates of the point where this graph first has a minimum value. [1]

5
are 32 + bx + cx’. Find the value of each of the

[5]

3 The first three terms in the expansion of
constants a, b and c.

X
a+-—
4
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(i) Find A7". [2]

1 -3
4 (a) Itisgiventhat A = [ ]

-1 =5
(ii) Using your answer to part (i), find the matrix M such that AM = [ 4 2]. [3]

. la —1 1201 .
(b) Xis [2 _3] and Y is [4 3a],wherealsacon5tant.

Given that det X =4 detY, find the value of a. (2]
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5 (i) Show that cosecd—sinf) = cotfcosf.

(ii) Hence solve the equation cosecd —sinf = %

cosd,
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6 (a) The letters of the word THURSDAY are arranged in a straight line. Find the number of different
arrangements of these letters if

(i) there are no restrictions, [1]
(ii) the arrangement must start with the letter T and end with the letter Y, [1]
(iii) the second letter in the arrangement must be Y. [1]

(b) 7 children have to be divided into two groups, one of 4 children and the other of 3 children. Given
that there are 3 girls and 4 boys, find the number of different ways this can be done if

(i) there are no restrictions, [1]
(ii) all the boys are in one group, [1]
(iii) one boy and one girl are twins and must be in the same group. [3]
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7 (a) A vector v has a magnitude of 102 units and has the same direction as [_ | 5]. Find v in the form

[Z], where a and b are integers. [2]

p—q
Sptq
constants p and q. [6]

4 2
(b) Vectors ¢ = [3] and d = are such that c¢+2d= [5 7]. Find the possible values of the
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FE
A curve is such that d—); = 4sin2x. The curve has a gradient of 5 at the point where x = %
X

(i) Find an expression for the gradient of the curve at the point (x, ). [4]

The curve passes through the point P<%, —%)

(ii) Find the equation of the curve. [4]

(iii) Find the equation of the normal to the curve at the point P, giving your answer in the form
y = mx + ¢, where m and c¢ are constants correct to 3 decimal places. [3]
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c

The diagram shows a circle, centre O, radius 10cm. Points 4, B and C lie on the circumference of the
circle such that AC = BC. The area of the minor sector AOB is 20m cm?”and angle AOB is 6 radians.

(i) Find the value of 8 in terms of =. [2]

(ii) Find the perimeter of the shaded region. [4]
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(iii) Find the area of the shaded region. [3]
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10
Yh y=(x-5)
B/ y=3V3
A -
0] X

The diagram shows part of the curve y = (2x—5)% and the line y =3+v3. The curve meets the
x-axis at the point 4 and the line y = 3v/3 at the point B. Find the area of the shaded region enclosed

V3
by the line AB and the curve, giving your answer in the form pz—o’ where p is an integer. You must
show all your working. [8]
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11 It is given that y = 4e™, where 4 and b are constants. When Iny is plotted against x a straight line
graph is obtained which passes through the points (1.0, 0.7) and (2.5, 3.7).

(i) Find the value of 4 and of b. [6]

(ii) Find the value of y when x = 2. (2]
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