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Mathematical Formulae
1. ALGEBRA
Quadratic Equation
For the equation ax” +bx+c =0

_ —b++/b* —4ac

2a

X

Mensuration

Arc Length = r@, where 6 is in radians

1 > .. .
Sector area = 5 r-6, where € is in radians

2. TRIGONOMETRY

Formulae for AABC

a b ¢
sinA sinB sinC

a’=b?>+c’=2bccos A

A =labsinC
2



(0)

(i)

(@)

(b)

()

(@)

(b)

x*—4 2-X

Express as a single fraction in its simplest form.

3-2x 2 xX*-2x+4
X*—4 2-x X +8

Hence, solve

Without using a calculator, given the equation 2*"' =5*"
, 2y
(i) find the value of (gj .

(ii)  Hence, solve for x, leaving your answer in exact form.

Solve the equation X++/X+1=5 .

A rectangle has length (5 -J12 ) cm and the area is (8 +243 ) cm’. Find the

breadth of the rectangle in the form (a +by3 ) cm, where aand b are integers.

The equation X* —3kx+k(1—k)=0 has two non-zero roots. Find the range

of values of k .

The function g is defined by g:X—>3+i2 , X#=-2 .
X+

G Find g7'.

(ii)  Hence, state the domain and range of g~'.

The polynomial P(y) =3y’ +2y* -7y+2 .

(1)
(i)
(iii)

(0)
(i)

Show that y =1 is aroot of P(y)=0.
Factorise 3y’ +2y° —7y+2 completely.

Hence , solve 24y°® +8y* =14y* -2 leaving your answers in exact form.

Show that log, (2x—1)xlog,x =log, (2x—1).

Hence, solve log X +log, (2x—1)xlog,x =1.
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A curve has the equation y = %Xz -X—-4 .

(0)

(i)
(iii)

(iv)

(0)

(i)

Using completing the square method, show that the minimum point on the curve

has coordinates (1 ,—4%) . [3]
Find the coordinates of the points at which the curve intersects the x-axis. [2]
Hence, sketch y = %Xz —X—4| for -2<x<6 , indicating clearly the x-intercepts,

y-intercept and turning point. [3]

Write down the range of values of K such that

%XZ—X—4‘=k has 3 solutions. [1]

State precisely 2 successive geometrical transformations which would
transform the graph of y =€ into the graph of y=-2e" . [2]
Hence, sketch the graph of y =—2e™", showing clearly the x-intercept , y-intercept

and asymptote if any. [3]

The diagram shows a circle with centre A(S,—l) and radius 7 units.

(@)

B

Given that the equation of the circle is X* + y* +2ax+2by +c = 0, find the value of

a, of b and of c. [4]

The points B and C lie on the circle such that AB is parallel to the y-axis and the line BC

passes through the origin.

(i)
(iii)

Write down the coordinates of B. [1]
Find the coordinates of C. (4]



8 2 2 1
9 (a) Given that A= [1 J and B = (3 2} , find matrix C such that

2C =2B-3A. [3]

(b) Tea D’light sells beverages at Orchard and Ang Mo Kio outlets. The number of
cups of milk tea, white coffee and green tea sold at the two outlets on the first day

of reopening in Phase 2 on 19™ June was shown in the table below.

Orchard Ang Mo Kio
Milk Tea 400 450
White Coffee 250 200
Green Tea 50 140
@) The information in the table can be represented by a 2x3 matrix Q.
Write down the matrix Q. [1]

The profit made from selling milk tea, white coffee and green tea are $3.00, $1.80

and $2.00 respectively.
(ii)  Write down a column matrix P to represent the above information. [1]
(iii)  Given that V = QP, find matrix V. 2]

(iv)  Using matrix multiplication, find the total amount of profit made by Tea

D’light on the first day of reopening in Phase 2. [2]

10 The figure shows part of a straight line graph obtained by plotting x*y against X .

Express y in terms of X . [3]

[
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11

Solution to this part of the question by accurate drawing will not be accepted.

[

tl‘

C(22,18)

The diagram shows a trapezium ABCD with A(4% ,—5%} , C(22,18) and D (12,—2) .

The equation of AB is Y+ 2x =3 and the equation of AD is 2y —Xx=-16 .

(i) Find the coordinates of B. [4]
(ii) Show that ZLABC =90° . [2]
(iii) Given that ABHD is a parallelogram, find the coordinates of H. [3]

Point E (—16,35) lies on AB produced.

(iv) Find the value of (area of triangle AECJ .

area of triangle ABC
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North

115°

26 km

P

In the diagram P, Q and R represent three small islands.

Island P is 26 km from island Q on a bearing of 200°.

Island R is 30 km from island Q and on a bearing of 115°.

(i) Calculate the distance of island R from island P. [2]
(ii) Calculate the bearing of island R from island P. [3]
(iii) A boat leaves island P and travels directly to island Q.

Find the shortest distance of the boat from island R. [2]

The diagram shows two circles, centres O and C with radii 8 cm and r cm
respectively, which touch each other externally. PABQ is a common tangent to

both circles. Given that AB=12cm,

(i)  showthat r=45, (2]

(ii) find ZAOC and ZOCB in radians, [4]

(iii)  find area of the shaded region. [4]
End of Paper



