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Mathematical Formulae
1. ALGEBRA

Quadratic Equations

For the equations ax’ +bx+c¢ =0,

- —bt+b* -4dac

2a

X

Binomial Expansion

n n R a- "
bY =a" b+ R S I T L
St +(1]a (2}7 (’]

n! =n(n-—l)...(n—-r+1)
ri(n-r)! rl

n
where # is a positive integer and ( ] =
,

2. TRIGONOMETRY

[dentities

sin® A+cos® 4 =1
sec’ A=1+tan’> 4
cosec’ 4 =l +cot® 4
sin(4 + B)=sin dcos B + cos Asin B
cos( A+ B)=cos Acos B F sin Asin B

+.
tan(AtB)= tan 4 +tan B

| Ftan A tan B D

sin24 =2sin Acos 4

cos2A4=cos’ A-sin’ A=2cos’ d-1=1-2sin’ 4

tan 24 =——‘2 tan:4

| —tan- 4
Formulae for AABC
a b c

sind sinB sin C
a’ =b>+c* =2bccosA

| ;
A=—=besin d
2
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3

i ; : g : = the curve
Given that 4 and B are the points of intersection of the line 4y =2x-+1 and

- W)
X Yy
Find the midpoint of 45,

(5]
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2 The equation of a curve is y = a+bsin3x, where a and b are positive integers.
(a) Given that the maximum and minimum values of y are 6 and -2 respectively, find the value ‘i
of a and of b. 2]
(b) Explain clearly how the value of a affects the curve. [1]
(¢) Sketch the graph of  y = a+bsin3x for 0° < x <1807, (2]
A f
3
]
|
N
]
!
i
= ¢
i’ ]
E
!
|
!
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a) Find, i :
(2) Find, in ascending powers of x, the first three terms in the expansion of (1 —x+x’)’ . 2]

I
(b) Given that the coefficient of x? in the expansion of (mx - Lz) , where m # 0, is 128 times
x

A 1
the coefficient of —, find the values of m.
® o

(4]
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3 S :
4 Afunction s given by £(x)=0.05[11+(3x+1)  where x#=3 ‘,‘
, : (2]
(a) Determine if f is an increasing or a decreasing function.
3
The volume of liquid, ¥ m?, in a container is defined by the function V' = 0.05[1 1+(3x+1) ]
where the height of liquid in the container is x m.
(b) Given that some liquid is poured into the container at a constant rate of 8.1x1072 m%/s,
find the rate of change of x when = 9.5x10™" m’. [3]

(¢) Briefly explain the meaning of your answer in (b). (1]
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5 Inacertain firm, there are 50 clients initially.

After 2 years, the number of clients increases to 250.

The number of clients, N, can be modelled by the formula N = ——é’,_, 5 » Where £ is the time
qts
in years, and p and g are constants.
(a) Find the value of p and of q. (3]
N
(b) Hence, find the number of years it will take for the firm to have 550 clients. [2]
(c) Explain if the firm will have more than 1000 clients by the end of 10 ycars. (1]
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, 1 .
6 A curve is such that d—% - 5cos-‘6-x+2sm-3—x and the point 7

The gradient of the curve at P is 8.

Find the equation of the curve.

(;r,—99s/§ ) lies on the curve.
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9

The height, 4 metres, of a bg|| projected by a canon can be modelled by the equation
=—0.142 i
h=-0.1d* +4d +1.8 » Where d i the horizontal distance travelled by the ball in metres.

(a) Express /1= —0.142 4 4d +1.8 in the form a(d +b)2 +c¢ where g, b and c are real numbers. 2]

(b) Find the greatest height reached by the ball and the corresponding horizontal distance
travelled. (2]

(¢) When a ball projected by the canon hits the ground within a horizontal distance of 40 m

from the canon, the canon is considered precise.

Determine if this canon is precise.

(3]
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: i wdrants, find,
8 Given that cos 4 =;l; and sin B=~-—l—- where 4 and B arc in opposite que

without using a calculator, the exact value of

. umbers,
(a) cos(4 - B), leaving answer in the form ps/i + l]\/a where p and ¢ arc real n (4]

i,

A )
(b) cos-—2~. (3]
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The diagram shows a gift box which consists of a container and its cover. The container has a
height of 4 cm and jts | . ot . ) .1 on
nd 1its length is 2.5 times its breadth, x cm. The height of the cover is :1- times

that of the container. The cover fits tightly over the opening of the container.

(a) Given that the volume of the container is 27 000 cm?, express A in terms of x. [1]

(b) Given that the area of material that is used to laminate the exterior of the container and its

94500

& (2]

cover is 4 cm?, show that 4 =5x? +
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i value and
i R hich A has a stationary
(¢) Given that 4 and x varies, find the value of x for W ”

1 i 1 inimum.
determine whether this value of A is a maxunum ora mini
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p

. . ants, leaves a remainder of 24 when
divided by x — 3.

Given that it is exactly divisible by x + 5

(2) find the value of a and of b

(b) hence, by showing all necessary working, determine the number of real roots of the

equation x’ +ax+b=0.
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11 ¥y
s A(3, 9)
3y+x=27
D
B(, 2) C(5, 4)
> X
0

The diagram shows quadrilateral 4BCD with vertices 4(3, 8), B(l, 2), C (5, 4) and D.

Angle BAC =angle ACD and the side 4D has an equation of 3y +x=27.
(a) Explain why quadrilateral ABCD is a right-angled trapezium. [2]
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The point E lies on the line AC such that AE:EC is 3:1.
(b) Find the coordiantes of £ . =

(c) Find the area of triangle ADE . (4]
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12 (a) Prove the identity

l-tanx tanx+l

tanx+1 tanx-1

16

=2sec2x.

Scanned with CamScanner


https://v3.camscanner.com/user/download

17

(b) Hence solve the equation I-tanx _lanx+1 =5 for 0°<x <270°. 3]
tanx+1 tanx-1

1
- . . . 1 . N ) .
(c) Express the principal valuc of cos (—-; in terms of . (1]
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. 1
. 1 i ocity,vms -,
A particle moves in a straight line so that, f seconds after passing 2 point 0, its velocity

is given by v=18-6e" .

A

o
o

,‘A

Find
e : : (1]
(a) the initial velocity of the particle,
(b) the value of f when the particle comes to an instantaneous rest, [2]
W
(c) an expression for the acceleration of the particle and state if its velocity is increasing or
decreasing, 21\
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(d) an expression for the displacement of the particle,

(¢) the average speed of the particle in the first 2 seconds of its motion.
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