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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax® +bx+c =0,

_ —b+Vb>—4ac

2a

X

Binomial Theorem

(a+b)"=a"+ <’17)a”‘1b + (Z)a”‘zbz ..+ (Z)a”‘rbr .. +D"

. o n n!
where 7 is a positive integer and =T
r/ (m—r)'r!

Arithmetic series u, =a+m—-1)d

S, =gn(a+])=2n{2a+(n—1)d}

n—1

Geometric series u,=ar
_a(l-r")
S,=—1= #1
_a
S,=1= (rl<D
2. TRIGONOMETRY
Identities
sin’4 +cos’4 =1
sec’4 = 1+tan’4
cosec’d = 1+cot’4
Formulae for AABC

a_ _ b __c
sind sinB sinC

a’ =b*+c*—2bccos A

_ 1,
A= 2bcsmA
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1 (a) On the axes, sketch the graphs of y=2x+5 and y=|4x—3| stating the intercepts with the
coordinate axes. [3]

(b) Solve the inequality [4x—3|< 2x+35. [3]
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2 The perpendicular bisector of the line joining the points (—3, %) and (6, — %) passes through the
point (2, k). Find the value of £. [4]
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3 On the axes, draw the graph of y =2 sin% —1 for —360° < x < 360°. (4]

"
4

T >
-360° —=270° —180° -90° 0 90° 180° 270° 360° X
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4  The polynomial P is given by P(x) = ax® +bx* +3x+2, where a and b are integers. P (x) has a factor
of 2x+1. P(x) has a remainder of —6 when divided by x+1.

(a) Find the values of @ and b. [5]

(b) Show that the equation P(x) = 0 has only one real root. (3]
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5 (a) A 5-character password is to be formed from the following 10 characters.
Letters A B C X Y Z
Symbols * 8 O# &
No character can be used more than once in any 5-character password.

(i) Find the number of passwords that can be formed. [1]

(ii) Find the number of passwords that can be formed if the password has to contain at least one
symbol. (2]

(iii) Find the number of passwords that can be formed if the password has to start with two letters
and end with two symbols. [2]

(b) A team of 8 people is to be chosen from 5 doctors, 4 teachers and 6 police officers.

Find how many possible teams have the same number of doctors as teachers. [5]
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6  The polynomial q(x) is given by q(x) =—l(2x— D(x+ 3)2.
3

(a) Find the x-coordinates of the stationary points on the curve y = q(x).

(b) On the axes, sketch the graph of y = q(x) stating the intercepts with the coordinate axes.

LV
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(¢) Find the values of & such that ¢ (x) = k has exactly one solution. [3]

7  Solve the equation 6x3—2x3—1=0. Give your answers in exact form. [4]
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4x

8  The first three terms, in descending powers of x, in the expansion of (2x2 - L> can be written in the
form 256x'® +ax" + bx®, where n, a, b and c are integers. Find the values of 7, a, b and c. [6]
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1
5x+2)3 d —(Ax+B
%, show that Ey can be written in the form ( x2 )
. (x—=1) 3(5x+2) (x—1)°
B are integers. [5]

9 Giventhat y= , Where 4 and
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10 In this question, all lengths are in centimetres and all angles are in radians.

C

20

%

)

The diagram shows the sector, OA4B, of a circle with centre O and radius 20. The perimeter of this sector
is 65. The lines CA and CB are both tangents to the circle at the points 4 and B, so that the triangle ABC
is isosceles, with AC = CB. The angle AOB is equal to 6.

Find the area of the shaded region. 9]
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Additional working space for question 10.
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)

In the triangle OAB, OA =a and OB =b.

The straight line XYZ is such that:

ox=2
OX =<
H_lﬂ
AY=34B

e  AZ = pa, where  is a constant

. YZ=AXY , where A is a constant.

Za—-Lb.

(a) Show that XY=§a— 15
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(b) Find YZ in terms of A,aand b. [1]
(¢) Find YZ in terms of M, aandb. [2]
(d) Hence find the values of A and x, [3]

Question 12 is printed on the next page.
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12 Solve the equation 3 cosec’ 23_x —% =4, for 0 <x < 37m. Give your answers in terms of 7. [5]
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