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Mathematical Formulae

1. TRIGONOMETRY
Formulae for AABC

a b ¢
sinA sinB sinC

a’>=b? + ¢® - 2bc cos A

Area of triangle = %ab sinC



3

1 (a) The diagram represents the graph of y = kx". Write down the value of k and a

possible value of n. [2]
\NY
(1,3)
0 i
(b) Write down a possible equation for the graph below, where x € R. [1]
\Y
O 7 X

2 In separate diagrams, sketch the graphs that represent each of the following statements
respectively.
(@) The total amount of a utility bill, y, consists of a fixed charge of $10 plus a variable
charge which is proportional to the volume of water, X, used. [2]
(b) The strength of the current of an electric circuit, y, is inversely proportional to the

amount of resistance, x. [2]

3 The number of days required to build a house depends on the number of workers
available. When 12 workers are doing the job, each working 8 hours daily, the
construction takes 60 days.

(a) If the owner wants to receive the completed house earlier, how many workers, each
working 8 hours daily, are required to complete the job in 36 days? [2]
(b) As the construction company is unable to find more workers to work on the job,
how many more hours must each of the 12 workers put in so as to complete the job
in 36 days? [2]
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4
4  The equation of a circle C is given as (x + 2)> + (y = 5)* = 9.
(i) Acircle C, is formed when C; is reflected in the line y = —x. State the centre of
C, and hence, write down the equation of C.. [2]
(i) The line y = —x intersects the circle C; at two points. Find the coordinates of these

two points. [4]

5 The points A, B, C, D and E lie on a circle. The chords AD and CE intersect at the point X.
TU is a tangent to the circle at E and SBC is a straight line. Z/SBA = 58°, Z/CAD = 32°

and CE is the diameter.

(@ Find U
(i) «CBD, [1] £
(i) ZAEC, [1]
(iii) ZAET, [1]
(iv) ZEBA. [1]
(b) State the geometrical property you used
in (a)(i). [1]

(c) Prove that X is the centre of the circle. [2]

6  The diagram shows two circles intersecting at points L and N. O is the centre of the
smaller circle. MNP, MLQ, NRQ and PRL are straight lines.
(a) Given that Z/PMQ = 75°, find

(i) ZLON, [1]

(@if)y  ZNPL. [1]

(b) - What is the special name for ALMP? Explain your answer. [2]

(c) Calculate ZPRQ. [3]
P

Y4
N
NSV

Q



(CAY

-C(6, 1)

(i)  Find the coordinates of B.

(i)  Find the non-linear equation by expressing y in terms of x.

(iii) When vy is plotted against x, the non-linear graph obtained passes through (p,%).

Find the value of p.

The table below shows the amount of beverages sold at 2 different drinks stalls within an

hour on a particular day. Stall K operates 10 hours that day and stall L operates 12 hours

that day.

5

The diagram shows part of a straight line graph

obtained by plotting 1 against x. The graph passes
y

through (3, 1) and point B, making an angle of 45°
with the line l:1. C is at (6, 1) such that BC is
y

parallel to the vertical axis.

Coffee Tea Milo Barley
Stall K 25 21 18 12
Stall L 27 20 18 10

The prices of the different beverages (per cup) are as follows:
Coffee at $1.10, Tea at $0.90, Milo at $1.20, Barley at $1.50.

(a) Write down two matrices whose product gives the total amount of money received
by each drinks stall in that one hour. Find this matrix product.
(b) Assuming that the amount of beverages sold per hour remains the same throughout

the entire day, find, by matrix multiplication, the total amount of money received by

both drink stalls combined for that day.

(c) The net profit for stall K is 60% of the total amount it receives while that for stall L
is 50%. By expressing this information as a 2 x 2 matrix and using matrix

multiplication, find the net profit for each stall for that day.

[3]
[2]

[2]

[3]

[2]

3]
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9  Answer the whole of this question on the INSERT provided.

(ii)

(iii)

The diagram shows part of the curve y =%x2 +l.
X
a 4
7
A
)f
i 7
] v
A 1]
T
/
l{)
\ 7
\ d
//
—
Z N, .
\\
1 3 4 SRS
=4
Use the graph to estimate the gradient of the curve at the point x = 0.5. [2]
By drawing a suitable tangent on the graph, find the x-coordinate of the point on the
curve at which the gradient of the tangent is 2. [2]
Find the range of values of x that satisfies the inequality %xz + 1 5<0. [2]
X

(iv)

By adding a suitable straight line on the same axes, use the graph to estimate the

values of x for which 8—4x—g—x2 =0. [3]

X
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10 In the diagram, ORST is a trapezium where O y
is the origin and OR//TS. The coordinates of 5(2, k)
R, Sand T are (8, 2), (2, k) and (-4, 5)
respectively. T(=4,5)
R(8, 2)
o X
(@) Find the equation of the line RT. [3]
(b) Given that P is (4, 3), prove that P, R and T are collinear. [2]
(c) Find the length of PT, express your answer in the form of av/b, where a # 1. [2]
(d) Find the value of k if the area of the trapezium is 42 square units. [2]
(e) Given that ORTU is a parallelogram, find the coordinates of U. [2]
(F)  The point V lies on the line that passes through R and T such that the ratio of
RV : TVis 3: 1. Find the two possible positions of V. [4]
11  Two students A and B are canoeing towards an North
islet X, starting at points P and Q respectively. * Q 900 m
PX = 1400 m, QX = 900 m, the bearing of X
from P is 064° and the bearing of Q from P-is
028°. At 0900, A and B start paddling in a 28 1400 m
straight line towards X at constant-speeds of 4
1.1 m/s and 0.8 m/s respectively. P
(a) Calculate the obtuse angle PQX, correct to the nearest degree. [2]
(b) Find the distance between the two students at 0910. [4]

(c) At 0910, a drone is seen hovering h m vertically above X. Find the range of the
possible values of h such that the angles of elevation of the drone from both A and
B are between 10° and 22°. Give your answer to the nearest metre. [4]

Bonus

12 Inthe diagram on the right, the arcs AB,
BC and CD have the same length, and
Z/BEC =20°. Find ZABD. [2]

~ ~ End of Paper ~ ~



Answers:
la |k=3,n=-2or-4or-6or... 8a 1.10 25 27
[25 21 18 12] 0.90 | or (L1 09 12 15 21 20
27 20 18 10)1.20 18 18
1.50 12 10
:(SG-OOJ ~(86 84.3)
84.30
b |y=3 y=2%y=47% .. b 86.00
(Any eqgn in the form y = a ™ where (10 12 84.30 = (860 +1011.60)
a>1,n>0) = (1871.60)
.. The total amount of money received by both drink
stalls is $1871.60.
2a y c 06 0 860 ) ( 516
0 05)\1011.60) (505.80
.. The net profit for stall K and L is $516 and $505.80
10 respectively.
0l Z X
b y 9i | Gradient=-3.5
N
0 > X
3a | 20 workers are required i | x=22
b~ | Each worker has to work 5% hours | il | 0.2<x<3.05
3
more daily.
4i | Centre of C, is (-5, 2) iv | x=030rl2
(c+5) +(y =2 =9
I The two points are (-2, 2) and (-5, 5) ;O y= —%x+4 or X+4y—16=0
5ai | /CBD =32° C | 2417 units
aii | L/AEC =58° d | k=65
aiii | /AET =32° e | U(-12,3)
alv | ZEBA =32 f V(_l*‘lij or V(*”;)
b Angles in the same segment 11 | Obtuse ZPQX = 114° (nearest degree)
a
6ai | Z/LON = 150° b | AB=432m
aii | Z/NPL =30° c [131<h<169
c ZMQN =30° (6b)Isosceles 12 | Bonus
triangle x = 30°
7i | B(6, 4)
ii 1
Xx-=2

p=6
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