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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation @’ +bx+c =0

_ —b++b* —4ac

2a

X

2. TRIGONOMETRY

Identities
sin® A+cos” A=1
sec’ 4=1+tan’ 4

cosec’ A=1+cot* 4

Formulae for A4BC

a b C

sin A B sin B - sinC
a’ =bh*+c¢*—2bccos A

=labsinC
2



. . 2
The roots of the quadratic equation 2x~ +1=5x gre @ and B

(i)

(i)

()
(b)

()

(b)

()
(b)

Write down the values of ¢+ 8 and @8 . [2]
1 1

2
Find an equation whose roots are given by a® and B [3]

Explain why 2+4x=4x” cannot be greater than 3 for all real values of x. [3]

2
Find the range of values of p such that 4P%" —4(P+2)x+6p+5 s always

positive for all real values of x. [5]

42p% +1)
§=——"—

Make p the subject of the formula if u : [3]
x° +8y3 B léxy2 —4x°

7,2 2
Simplify into a single fraction ¥~ —4¥~  (4y—=2x)" [4]

2 .2 )
Given that ¥ ~4¥=Y" =4 and that *# ¥, find the value of N**Y | [3]
Using a suitable substitution, or otherwise, solve for x if

243

2(27%) = 45(3%) + =
3. [4]

It is given that f is a function such that T X" 2-V4-x, x<k

(i)
(i)

Write down the largest possible value of k. [1]
If £=3
T () . -1
(@) find and state the domain of f [3]
-1
(b)  solve for xwhen f()=1"0x) [3]

Solve the following equations.

(@)
(b)

log, x =In2 2]

l+logﬂ(y—l):log2(22—7y). 4]



7

A factory makes tables and chairs. The following table shows the breakdown of the

amount of time taken, as well as the amount of wood and paint needed to produce each

item.
Time taken Wood Paint
(hours) (number of blocks) | (number of tins)
Table 6 4 3
Chair 3 3 2

Labour costs $10 per hour, while wood costs $3 per block and each tin of paint costs

10

B (6 4 3] B=|3
$5. It is given that 332 > ) and C=AB,
Q) Evaluate C and explain what the numbers in C represent. [2]
(i) If the factory makes 20 tables and 50 chairs, represent the information as a row

matrix D. Evaluate DC and explain what the answer represents. [3]

Answer the whole of this question on a sheet of graph paper.

Two variables x and y are related such that v =ad’ +bx \yhere a and b are unknown
constants. In an experiment, values of y are found for several values of x and the values
are tabulated as shown below. It is also found that one particular value of y is incorrectly
recorded.

X 1 2 3 4 5 6

y 2.07 3.77 5.45 6.81 8.81 | 10.48

(1 Using a scale of 2 cm to 1 unit for the horizontal axis and 1 cm to 1 unit for the

2
y

vertical axes, plot X against x and draw a straight line graph, and use it to
identify the incorrect value of y recorded. [4]
(i) Use your graph to estimate, to one decimal place, the values of a and b, and

hence estimate, to two decimal places, the correct value of y in (i). [4]
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11

(@)  Solve for x when 2™ +2)=e"(7e" +5) [5]

4 3 2
(b)  Given that T(¥)=8x"+px =30x"+x+q \here p and q are unknown
constants, leaves a remainder of 2 when divided by X—2 and a remainder of 9

when divided by 2x+3 | find the values of p and g and hence find the remainder

when () s divided by 2x° —x—6 [6]

/ l

2 are such that they are parallel, and L

Two lines ' and is the perpendicular bisector

of two points A(=2,4) gng BG,=6),

()  Find the equation of . [3]
(i) Hence find the equation of h if it passes through the point CG.8), [2]
(iii)  Find the distance between the two lines. [4]

A man, at point M, is 80 metres at a bearing of 200° from an observation deck, D,
which stands 25 metres tall. He begins to walk to a point P which is due East of D at a

bearing of 050°,

North
A
North
4+ DN P » East
&OOC’
M50°

Ignoring the man’s height, calculate
Q) the angle of elevation of the top of the deck from the man at M, [2]
(i) the distance he walks when the angle of elevation of the top of the deck from
his position is the greatest, and [3]
(iii)  the distance DP. [2]
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13

14

:i‘3—2x|

y
Sketch the graph of 3 , showing clearly any intercepts with the axes. By

2
sketching the graph of y=443x=x" " golve for the range of x when

12+9x - 3x% > 4[3- 24

[5]
2
5 CoOSX =— 7
Given that secx+tan” x =0 show that 1445 [4]
cosecx —secx COSEC X +SeCX _ 5 sec? x4 2 sec x tan x
(i) Prove that cosecx+1 cosecx—1 ) [3]
(i)  Hence, solve for 0° <x <360° the equation
COSECX —SECX  COSeC X +Secx
1+ cosecx I—cosecx [4]

X
y= tan— o o
Sketch the graph of 2 for 0" =x<360" showing clearly any asymptotes and

intercepts with the axes. On the same axes, sketch the graph of r= 2lsmx‘ . Hence state
. . tan > = 2|sir1x|
the number of solutions between 0° and 360° inclusive when .

[4]

End of Paper



