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Mathematical Fornuilae

MENSURATION
Area of triangle ABC = % absinC
Arc length = 8, where @ is in radians

1 @ T 5
Sector area = ErZG, where 4 is in radians

TRIGONOMETRY

a b ¢
smA smB sinC

@ =b%+ c* - 2bc cos A



Answer all the questions.

Simplify 251 + 1 — (5n— 1)~

Answer [2]
; 49
Solve the equation 2 -(Bx-2)=0
Answer x = or [3]
1
Given that 16 =32% = e find the value of k.
Answer k = [3]

[Tum over



4 (a) Solve —15<5-3x<2x.

Answer (a) 2]

(b) Write down the largest prime number which satisfies —15 <5-3x < 2x.

Answer (b) [1]

5 (a) Express x% —6x—2in the form (x— p)2 —¢q, where p and ¢ are constants.

Answer (a) [2]

(b) Hence write down the value of & for which x% —6x—2 > kfor all values of x.

Answer (b) k = [1]
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(a) The sketch represents the graph of y = kx".

A}/
Write down a possible value of k and of ».
O
Answer (a) k= o M= [2]
(b) Write down a possible equation for this graph.
VA
__,_—-/L > x
@ Answer (b) [1]
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7 Two geometrically similar fruit juice bottles have base areas of 54 cm? and 96 cm?
respectively.
(a) Find, in its simplest integer form, the ratio of the height of the smaller bottle to the
height of the larger bottle.
Answer (a) [2]
(b) The capacity of the larger bottle is 1.6 litres.
Find the capacity of the smaller bottle in cubic centimetres.
Answer (b) cm?® [2]
8 The points A and B are (1, -3) and (7, 6) respectively.

(a) Given that the straight line m(x + 1) =4y — 5 has the same gradient as the line 4B, find

the value of m.

Answer (a) m = [3]

(b) Triangle ABC has a line of symmetry y = 3.

Find the coordinates of C.

Answer (b) C( ) ) [1]

[Turn over



Weekday admission charges for a marine park attraction are $16 per adult, $10 per child
and $6 per senior citizen. Weekend admission charges are $20 per adult, $12 per child and
$10 per senior citizen.
Wkday Wkend
16 20 Adult

This information can be represented by the matrix P = | 10 12 Child
6 10 J Senior Citizen
(a) Mr Tan intends to purchase tickets for 3 adults, 2 children and 2 senior citizens.
Mr Lim intends to purchase tickets for 2 adults, 4 children and 1 senior citizen.

Represent their intended purchases in a 2 # 3 matrix R.

Answer (a) R= [1]
(b) Evaluate the matrix Q = RP.
Answer (b) Q = [1]
(¢) State what the elements of Q represent.
Answer (¢)
(1]

(d) For a certain month, a 10% discount was given per adult, a 20% discount per child and a
50% discount per senior citizen.
Write down a matrix D, which, when multiplied with matrix P, will show the total
savings for a family consisting of an adult, a child and a senior citizen who are

considering a weekday or a weekend visit during that month.

Answer (d) D= [1]
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10

The diagram shows the locations of four
signposts 4, B, C and D on amap. 4, B and D
form an equilateral triangle. B, C and D form

an isosceles triangle and ZCBD =90°. The

bearing of D from A4 is 102" and AB = 16 km.

(a) Find the bearing of
0)) B from D,

(ii) C from B.

(b) Find how far B is north of 4.

North
4
&
B
025
A
B

Answer (a) (i) ° 2]
Answer (a) (ii) °12]
Answer (b) km [2]

[Turmn over



11 Inthe diagram, QRSX is a straight line.

P
ZPRS =90°, PS =25 cm, sin ZRPS =—‘2— and OR = RS.
(a) Find
) the length of OS,
25 cm
—L
o R S X
Answer (a) (1) cm [2]
(i)  the exact value of tan ZPSX .
Answer (a) (ii) tan £PSX = [2]
(b) If 2sin ZPXS =3sin ZXPS , find the length of SX.
Answer (b) SY = cm [2]

[Turn over
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12 Inthe diagram, ABCD is a trapezium and BPD is a straight line.

AB is parallel to DC, PC =5 cm, AD =8 cm and AB = 12 cm.

B
ZCPD = £DAB =90°. C
5 cm
(a) Show that A4ABD is similar to APDC. P L2 e
A
F 3
Answer (a) D [ A
8 cm
[2]
(b) Find the length of PD.
Answer (b) PD = cm [2]
(¢) Find the radius of the circle which passes through the points 4, B and D.
Answer (¢) cm [2]

[Tum over



11

13 The diagram shows the speed-time graph for the first 15 seconds of a journey.

Speed (m/s) ,
12

(a) Find the deceleration when 1= 7.

]
0 6 10 15 Time (t seconds)

Answer (a) m/s? [1]
(b) Find the average speed for the first 15 seconds of the journey.
Answer (b) m/s [2]
(¢) Onthe grid below, draw the distance-time graph for the same journey. [3]
Distance (i)
N
80 I
60
40
20
| — >
0 6 10 15 Time (f seconds)

[Tum over



12

14  The diagram shows a sketch of part of the graph of

y=(2+x)(3—x). The curve cuts the x-axis at P and Q.

(@) Write down the coordinates of P and Q.

Answer (a) P ( " ) [1]

Q( ; ) [1]

(b) Find the coordinates of the highest point on the graph.

Answer (b) ( ; ) [2]
() Write down the range of values of x for which the gradient of the curve is negative.
Answer (c¢) [1]

(d) A straight line PS cuts the y-axis at 4 (0, —2).
Write down, but do not simplify, an equation in x which has the x-coordinates of the

points P and S as its solutions.

Answer (d) [2]

END OF PAPER
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Sec 3 Math Paper 1 Answers

EQY Examinations 2016

10b

11.9km

11ai

30cm

11aii

11b
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12a

ZBAD = ZDPC (given907)

ZABD = /PDC (alternate angles,
AB/ICD)

. triangles ABD and PDC are similar

12b

7—cm
2

12¢

Radius = 7.21

13a

Deceleration = ]%m/s3

13b

14a

P(-2,0)
Q(3,0)

14b

(@

[753)
27 4,

14¢

X >

b2 | =

14d

Q+x)B-x)=—x-2

1 10
) 2
2 x=-1=orx=3
3
3
k=2=1l
) B
4a
1$x<6g
3
4bh 5
S| -3 <11
Sh k=-11
6a k = (any - ve number)
n=3
6b y = (anyno.> l)(any +Ve no)x
egy=e*,y=3etc
Ta 3:4
7b 675
8a m=06
8h C(7,-12)
9a 3 2 2)
“l2e 1 J
9b (80 IM]
78 98
9¢ The total amounts payable by Mr Tan
for weekday tickets and for weekend
tickets are $80 and $104 respectively.
The total amounts payable by Mr Lim
for weekday tickets and for weekend
tickets are $78 and $98 respectively.
94 [ (0.1 02 0.5)
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Mathematical Forpmuilae

MENSURATION
Area of triangle 4BC = —;-ab sinC
Arc length = 18, where & is in radians
Sector area = %rzt?, where & is in radians

TRIGONOMETRY
Formulae for AABC

a _ b e

sind sinB sinC

a=p+ ¢ = 2be cos A



(a) Given that g=2 | pz_rf , express rin terms of pand g . [2]
(b) Factorise 2x° —x° —8x + 4 completely. [2]
() Express as a single fraction in the simplest form. [3]

X2—9 (x —3)

O and C are the centres of two circles with radii 6 cm and 3 cm respectively.
P is a point on the circumference of the smaller circle while Q is the point
where the two circles meet, as shown in the diagram below.

Angle POQ = % radian.

(a) Find the length of minor arc PQ, in cm. [2]
(b)  Calculate the shaded area, in em’. [3]

[Turn over



3,

Anexpress bus travels a 240 km journey daily at an average speed of xkm/h.
(a) Write down, in terms of x. the time needed (in hours) for the bus to complete
the daily journey. [1]
Last Monday, the bus left the bus terminal 10 minutes after the scheduled time of
departure. The driver decided to increase the avera ge speed by 5 km/h and managed
to reach the destination at the usual time of arrival.
(b)  Write down, in terms of x, the time taken to complete the delayed journey. [1]
(¢)  Using the information given above, show that x%+ 5x — 7200 = 0. [2]
(d) Showing your method clearly, solve the equation x* + Sx — 7200 = 0,
giving both solutions correct to two decimal places. [3]
(e) Find the time taken to complete the delayed Journey, giving your answer

in hours and minutes, correct to the nearest minute. [2]

C o ——

D

The diagram above shows a quadrilateral BCDE , Where B is (—4, 3), Cis (-2, -3),
Dis(6.—4) and E is (6, 8).

(a) Find the equation of the line BE. [2]

(b)  BEis extended to a point P where the coordinates are equal. Find the
coordinates of P, (2]

(c) Calculate the area of triangle CDE. [2]

(&) Aline through C and parallel to DE intersects BE at the point Q.

area of ACQB
area of ACQE ~

Determine the value of

2]



w

(a)

(b)

In the diagram, O is the centre of the circle which passes through4, B, C and
D. 84T is a tangent at 4, BOD is a straight line and 4C intersects BD at P.
2 ACB = 56° and £ CAD = 26°.

Explain briefly why £OA4S = 90°. [1]
Find
(i) ZLAOB,

(i)  BAS,
(iiiy LoAC. [3]

The diagram shows tangents HKL, KPM and LMN touching a circle at H,

P and N respectively. The centre of the circle is O. KL =8 cm, KM =5 cm
and LM =T cm.

Find the length of MN. (3]

[Turn over



5
81° D

Pm 48 m

G

In the diagram, ABCD represents a horizontal field and T represents the top of a
vertical tree at the corner 4. A footpath runs along the edge BC of the field.
AB =79 m, AC =48 m and CD = 39 m. /BAC = 81° while £ CAD = 52°

(@)

(b)
(c)
(d)
(e)
()

Given that the angle of depression of B from 7 is 6°, calculate the height
of the tree.

Find Z4DC.

Calculate the length of the footpath BC.

Calculate the area of triangle 4BC.

Find the shortest distance from A4 to the footpath BC .

Find the greatest possible angle of elevation of the top of the tree when

viewed from a point on the footpath BC.



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

A

building

round
m@mﬂmﬁ

A peg is projected upwards from the edge of the top of a building, as shownin the

diagram above. The vertical height of the peg above the building, 4 metres, at ¢

seconds after it is projected, is given by the equation /= 6¢(4 —1).

The table below shows some values of ¢ and the corresponding values of 4.

t

(seconds) 0 0.5 1 1.5 2 3 35 5

h (metres) 0 105 | 18 | 225 | 24 18 10.5 | =30
(a) Using a scale of 2 cm to represent 1 second, draw a horizontal t-axis for
0 < t<5. Using a scale of 2 cm to represent 10 metres, draw a vertical
h-axis for —30 < /s < 30,
On your axes, plot the points given in the table above and join them with
a smooth curve. (3]
(h)  Use your graph to find
(i) the greatest distance of the peg above the top of the building, and
the value of # when this happens,
(i)  the duration of time when the pegis at least 21 metres above the
top of the building. (3]
() (i) By drawing a tangent, find the gradient of the curve when 7=3.
(i)  Explain what your answer to ¢(i) tells you about the motion of the
peg when 1=3. [3]
(d)  The peg hits the ground 5 seconds after it 1s projected. Deduce the height
of the building. [1]
(e) By inserting a straight line on the same axes, solve the equation

37 -17t+5=0 for 0<r<5. 2]

END OF PAPER
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2016 83 EQY Exams Math P2 Answer Key

Answers

1(a) __»q?
124+q%
1) | (2x-Dx-2)(x+2)
1) | __1
x4+3

Qn Answers
2(a) | mcm.
2(b) | The shaded area

=0.815 ¢cm®
Qn Answers
3@ |21

x

3([’)) 240

x+5
3o |2, =20 L

X xX+5 T 6

To show

o X+ 5% -7200=0.
3d) |x =8239 or 8739
3(e) | Time taken= 2hours 45 minutes.
Qn | Answers
4@ |y -i ¢+ 5.
4(b) | .. Tlie coordinates of P are (10, 10).
4(c) | The area of ACDE = 48 square units
4(d) areaof ACQE ~ BQ 1

area of ACOE  QE 4
Qn | Answers
5(a) | The radius of a circle is perpendicular to the tangent at

the point of contact.
(i) Z4A0B =112°
(i) ZBAS = 56°
(i) | L04C=30°
5(b) | ... MN=3cm




6(a)

Height~ 8.30 m

6(b) | £4DC~ 75.9°
6(c) |BC~858 m. :
6(d) | The area of A4BC
~ 1873 m”.
6(€) | The shortest distaiice = 437 m.
6(f) | The greatest angle «f elevation = 10 8°




(b)

(©)

(d)
(e)

7 1 (seconds) 0

0.5

i ]

h (metres) 0

10.5

10.5

ot

LA LA

b

(i) The greatest distance = 24 m, when 7= 2

(i) 1.3<7<2.7 OR 14 sec
(i) The gradient =-12

(ii) When 7= 3, the peg is falling at a speed of 12_m/s

The height of the building is 30 m.

From 37 —17t+5=0, get 10— 10t = 61(4 —1).

Correct lineof 2 =10-10¢
=03

)]






