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Mathematical Formulae



1. ALGEBRA
Quadratic Equation

For the equation ax” +bx+¢ =0,

—b+Ab* —4ac

2a

X =

Binomial expansion

7 n n n—1 h n—-212 n n-rir n
(@a+b) =a"+ R N e G

r

nj n! _ n(n=1)..(n—r+1)

where 7 is a positive integer and =
r) r !(n — r)! r!

2. TRIGONOMETRY

Identities
sin>A+cos’ A=1
2 2
sec- A=1+tan" 4
2 2
cosecA=1+cot” 4
Formulae for AABC

a b c

sind sinB sinC

a’ =b*+c¢* —2bccos A

A:labsinC
2
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Answer all the questions.

1 Solve the following pair of simultaneous equations, [4]

3x+y=35,
2x* +xy—y° =5.
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x
A straight line graph, obtained by plotting — against x°, passes through the points (=2,5)and (4,8).
y

2x
x2+12°

Prove that y = [4]



2 +1

2
X

Express in partial fractions. (4]
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6

The population of bacteria, P, after ¢ hours can be modelled by P = F, (2’ ) , where F, is a constant.

(i)  Find the least number of hours (to the nearest hour) it will take for the population to reach 100
times its original size. 2]

(ii)  Sketch the graph of P against ¢. [2]



5 Solve the equation log,x —3log 9=1. [5]
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Do not use a calculator in this question.

. 3 .
Given that tan & = g and that @ is non-acute, find the exact value of

(i cot@+sec’ O, [2]

(i) siné, [1]

(i) cos(180°-6), [1]
cosec(—6

(iv) # (2]

sec(6)



9

7 (a) Given that 5x° + x> +27x+ A= Bx(x —1)2 + C(x—l)(x+ 3) for all real values of x, find the
constants 4, B and C. [4]

(b) The polynomial f(x) leaves a remainder of 4 and —7 when divided by 2x—1 and x+2
respectively. Find the remainder when f{x) is divided by 2x” +3x —2. [4]
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2
X +2x+2
N

8 (a) Find the range of values of x which satisfies — 2>
x =5x+6

(b)  Show that the line y = x+ k always intersects the curve xy = y+ 2 at two distinct points for all
real values of k. [4]
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In Singapore, Alternating Current (AC) power is provided by utility companies to households at a

frequency of 50 Hz, or 50 cycles per second. The AC voltage oscillates between 230 and -230 volts
during each cycle in a sinusoidal manner. The voltage supply, V, can be represented by the equation

V=230 sin(lOOm‘) , Where £ is the time in seconds.

(i) Find p, the period of the graph. [1]

(ii) Find the time, in seconds, when it first reaches the maximum voltage. [2]
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(iii) Sketch the graph of V' =230 sin(lOOﬂt) , for 0<t< p. [2]

(iv) Find the exact times within the first cycle when the voltage reaches 115 volts. [3]
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10  Solutions obtained by accurate drawing will not be accepted.

The coordinates of points 4, B and C are (—2,3) , (2,—4) and (7,11) respectively.

(i) Find the area of triangle ABC. [2]

(ii) Given that the coordinates of point D are (—1,—2), justify whether the points 4, B and D are

collinear. [2]

(iii)  Find the coordinates of the foot of perpendicular from point 4 to the line BC. [5]
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