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4

Mathematicalformulae

Compound Interest

Mensuration

Trigonometry

Statistics

Total amount: 
"(, 

- #)"

Curved surface area of a cone: rrl
Surface area of asphere : 4ry'

Volume of a sphere: 7T-

4 b c

sinA sin.B sinC

a2=b2+C-2bccosA

Mean: Zfx
>f

4
;
J

Area of triangle ABC : labsinC
2

Arc length: r 0,where 0 is in radians

Sector area: ! r'0. where 0 is in radians
2

Standard deviation:
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I Evaluate t6''**-t
1.8(2.5xl05andgiveyouranswerinstandardforrn.

3

Answer ALL questions.

Answer t1l

2 Simplify
3x2-=-

x" -4 2-x

Answer t3l

3 Given that the three points (3, 4), (2, k) and (7,5) are collinear. Find the value of fr.

l2lAnswer k :.

I Tum over
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4

4 Andrew invested some money in a savings account for 5 years.

The rate of compound interest was fixed at0.3Yo per annum.

At the end of 5 years, there was $ 875 000 in his account.

How much interest did Andrew eam at the end of 5 years?

Answer $..... t3l

5 The dot diagram shows the number of hours a group teenagers spend on the handphone in a day.

a
a
a

o
o
o

a
a
a
o
o

a
O

o
a
a
a
I

o
o
a
O

o
o
a
a
I

a
o
O

o
o

I

01234
Number of hours

5 6

(a) For the above distribution, find
(i) the mode,
(ii) the mean,
(iii) the median.

Answer

(iil hour(s) [1]

(b) If a teenager is picked at random from the group, what is the probability that this teenager

spends at least 4 hours on the handphone in a day?

(a)(t

(i,

.hour(s) [1]

..hour(s) [1]

Answer (b) .. ...... Ill
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5

6 In the diagram, O is the centre of the clrcle ABCD. AB : 10.4 cm and, BC:9.2 cm.
Find angle ADB , stating your reasons clearly.

D

Answer angle ADB:...... t3]

A

B

C

10.4

7 Factorise completely
(a) 75d2 -3,
(b) 4pz -4pr+r' -2pq+rq.

Answer (a) .12)

121(b)

I Turn over
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I (a) Simpliff

6

= 8 3 , find the value of k

(*)- + a'b' "(U{Llo, t"rriru your answer in positive indices.

tn
(b) Given tnx l!-

An^swer (a) t3l

9 (a) Solve the inequality ? * -t < x < 2(8 -x) .

5

Write down largest rational number which satisfies 1* -t < x < 2(8- x) .

3
o)

Answer (d.) ...... t3l

255

(b)
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7

10 In the diagram, AOBP is a square of side Ji " .PR is an arc of a circle with centre at B and

radius Ji " .

Find the area of the shaded region APR,leaving your answer in terms of a

A

JT

..cm2 131Answer

I Turn over
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8

11 (a) Express xz +4x+7 in the form (x + h)2 + & , where h andk are constants.

(b) Hence, sketch the graph of y = x' +4x+7 on the ares below, indicating its tuming point

and intercept(s) clearly. t3l

Answer (b)

Answer (") t1l

v

xo

t2 In the diagram, ZABC : 90o, AB : 12 cm, AC: 15 cm, AD : 20 cm and BCDE is a straight

line. Calculate, giving each answer as a fraction,

(a) srnZADB,
(b) coslACD.

E

D

20

t2

Answer (a) ....

C

B

257

@....

PartnerlnLearning
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13

9

State the graph that corresponds to each of following equation.

(a)

o)
(c)

GraphA

Graph C

GraphE

Y:3x-7 ,

5r- ,
x

! =2-x2 .

vv
GraphB

xx

v v

x

GraphD

Graph F

x

v

x x

Answer ......tI1

,......t11

......t11

(a)

(b)

(c)...

fTum over
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l4

10

The solid shown is made from a cylinder and a hemisphere.

The cylinder has a radius of r and height {.
2

The hemisphere has a radius of + .

2

Find an expression, in terms of n and r,
for the total surface area of the solid.

1
5r
2

I

259

Answer ..........cm2 ;31
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11

The diagram below shows a straight lne y : rnx * c intersecting the y-axis at A (0,4) and

x-axis at B (2,0).
The curve y = (x -2)(x + fr) cuts the x-axis at B andD and the y-axis at C (0, * 2).

v

A(0,4)

B(2,0)

y: mx*c
c (0,*2)

(a) Find

(r) the value of m and of c

(iD the length of AB.

(iii) the value of t.

Answer

(a) (iii) k :...........

(b) A second curve with the equation | = axz +bx+d cuts the x-axis at points I andD.

Determine whether the value of b2 -4ad is positive, negative or zero.
Explain your answer.

........ t1l

D
x

l2l

tll

t1l

Answer bz *4ad is

260

I Turn over
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16

t2

Diagram I shows an open metal pail which is in the shape of a frustum. The diameters of the two
circular ends are 45 cm and 15 cm. The height of the pail is 40 cm.

The curved surface of the frustum can be found using the model in Diagram II.

(a) By using appropriate triangles in Diagram II, find the value of ft.

@) Hence, find the total area of metallic sheet used to make the pail.

cm40

40 cm J
t
h

+

I
15 cm

Diagram I Diagram II

<- 45 cm

45 cm

15 cm

o) ........cm2;41

PartnerlnLearning
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13

ln the diagram, P, Q andR are three ports. P is 900 m due west of Q. At07 40, a ship, Pioneer,
left P and travelled to ^R on a bearing of 130o. At the same time, another ship, Queen, left Q and
travelled at an average speed of 15 kmlh to R. It arrived at 08 l0 on the same day.

Calculate
(a) the distance QR,inmetres,
(b) the bearing of Q from R.

N

Answer (a)QR:.... .m [1]

. . . ..t31(b)

P

R

PartnerlnLearning
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2

Mathemattcal Formulae

Compound Interest

Mensuration

Trigonometry

Statistics

Total amount: P

Curved surface area of a cone: 7rl

Surface area of a sphere : 4trz

Volume of a cone : Lr'h
J

Volume of a sphere: ?
7Ir'

Area of trian gle ABC: labsinC
2

Arc length: r0, where d is in radians

a b c

sinl sin.B sinC

az =b' + c' -2bccosA

Mean: z,fx
Zf

l+r
100

,t

4

3

1

Sector area: !r'0. where 0 is in radians
2

PartnerlnLearning
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3

r (a) Simplifr

(b)

(c)

4ry-Bx2
y'-4x'

12)

(i) Findawhen b=3 and c=-l

(ii) Express b in terms of a and c.

3b+c
It rs gren that a- b-5c

Solve the eouation 6 
= x-3.' 2x+5

t1l

l2l

t3l

2 (^) The force, Fnewtons, between two magnets is inversely proportional to the

square of the distance, d centimetres, between them.
When the force is 25 newtons, the distance is 3 centimetres.

(i) Find the equation connecting F and d.

(ii) The force between the magnets is 10 newtons.
Find the distance between the magnets.

(iil) For two pairs of identical magnets, the ratio of the distances between
themis2:3.
Find the ratio of the forces between the two pairs of magnets.

(b) The floor of a recreation hall is in the shape of a regular octagon with sides

of length 50 m.

50m

Find the floor area of this hall.

121

l2l

tzl

t5l

PartnerlnLearning
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4

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

The variables x andy are connected by the equation

, = !12+3x_ xr)' 2'
Some corresponding values ofx andy are given in the table below

x -2 1 -0.4 0 1 2 2.3 J 4

v 8 1 p 0 2 4 4.2 J -4

(a) Find the exact value ofp

(b) Using a scale of 2 cmto represent 1 unit, draw a horizontal x-axis for
-2< x< 4.
Using a scale of I cm to represent I unit, draw a vertical y-axis of
-6<y<10.
On your axes, plot the points given in the table and join them with a smooth
curve.

(ii) Write down the x-coordinates of the points where this line intersects the
curve.

(c) 121

(d) By drawing a tangent, find the gradient of the curve at the point (-1, 1) . l2l

Use your graph to find the solutions of the equation 1 Q *3x - x21 = 4 .'2'

(e) (i) On the same D(es, draw the line with gradient "f tnu, passes through the
3

point with coordinates (3, 3) .

t1l

t3l

t1l

tzl
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C

The diagram shows a circle ABCDE, centre O.

AD and.BE intersect at the point F while AC and-BD intersect at the point G.

AC and8E pass through O andBE bisects angle ABD.

Angle ADB: 56'

Find, giving reasons for each answer,

(i) angLe ACB,

(ii) angle AOB,

(iii) angleADE,

(iv) alrrgle AED,

(v) argle BGC.

B

tll

trl

tll

l2l

tll

PartnerlnLearning
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5
6

ABCD is a rectangle. P is the mid-point of AB and.R is a point on CD
AR andDP intersect at the point p.

P

(a) Show that triangles AQP and RQD are similar

(b) Given that D.R : 3RC, find

(i)

(ii)
Areaof L,RQD '

Area of trianglelRD
Area of rectangle ABCD

(c) Given that the area of trian gle AQP = 25.5 cm2, find the total area of
triangles AQP, AgD and DQR.

R

A

AP
DR

tzl

l1l

t1l

I1l
(iii)

l2l

PartnerlnLeaming
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6

7

A water storage tank has a capacity of 8000 litres.

(a) A large pump can empty water from the tank at a rate of x litres per

minute.

Write down an expression, in terms ofx, for the number of minutes

the pump would take to empty a fulItank.

(b) A small pump can empty water from the tank at a rate which is 50

litres per minute less than the large pump.

Write down an expression, in terms ofx, for the number of minutes

the small pump would take to empty a fulItank.

(c) It takes 35 minutes longer to empty the tank using the small pump

than it does to empty it using the large pump.

Write down an equation in.r to represent this information, and show

that it reduces to 7 x2 -350x-80 000 = 0 .

(d) Solve the equation 7x2 -350x-80 000 = 0, giving your solutions

correct to 2 decimal places.

(e) Find the time taken to empty a full tank of water using the small
pump.
Give your answer in minutes and seconds, correct to the nearest

second.

t1l

tll

13l

t3l

l2l
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7

8

In the diagram, A is apoint at sea level at the foot of a vertical cliff.
Two buoys, B and C, are on the surface of the sea and C is due south of B.
AB:550 mand BC:825m.
The bearing ofB froml is 065'.

North

B

5

A
825

C

(a) Calculate
(r) AC,

(ii) the bearing ofl from C,

(iii) the shortest distance from B to AC.

O) P is a point at the top of the cliff vertically above A.
The angle of depression ofB from P is 9o .

Calculate the angle of elevafion ofP from C.

12)

t3l

l2l

l3l

PartnerlnLearning
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9

The diagram shows the speed-time graph for a car journey.

Speed
(rrls)

18

817
Time (seconds)

The maximum speed of the car was 25 mls.
Change 25 mls into kmlh.

(b) Calculate the acceleration of the car after 6 seconds.

(c) The total distance travelled for the whole journey was 420 m.

Find the value of ,.

(d) Copy and complete the distance-time graph for the whole journey

Distance (m)

t7 2l
Time (seconds)

25

t10

(a)
t1l

t1l

80

tzl

l4l

PartnerlnLearning
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9

Bamboo ribbing

http ://wwrv.fantastj ca'uk. co. uk

The handheld fan above is made of paper with bamboo ribbing.

In this question, the fan is modelled as sectors of circles. APB and, DQC xe arcs of
circles centre O with rad1i23 cm and 9.5 cm respectively.
The perimeter of APBCQD is 64 cm.

P

B

9.s 23

(a) Calculate arryle DOC in radians.

(b) Calculate the area of paper required to cover the region APBCQD.

PartnerlnLeaming
272
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11

Amanda intends to make 100 identical paper fans to sell at a chaity event.

The material needed to make apaper fan are

o 4 sheets of .A.4 coloured papers,
. 14 bamboo sticks,
o I metal craft ring,
r a bottle of craft glue ( for making 12 fans ).

She finds the following information on the intemet.

Material Unit cost
( subject to 7Yo GST )

1 A pack of 50 sheets of ,A.4

coloured papers
$7.10

2 A pack of 100 ice-cream
sticks

$s.3s

J A pack of 10 metal craft
rrngs

$2.40

4 A pack of 48 bamboo
sticks

$11.40

5 A bottle of craft glue $s.00

* GST stands for Goods and Service Tax

(c) Suggest a reasonable selling price for each fan in order for Amanda to make

more than 150% profit of the cost of the material.
Justify your decision and show your workings clearly. t4l

End ofPaper

PartnerlnLeaming
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1(a)
4x l(bxi) 1 l(bxii) b:9# \c) x=3! or x=-3

y+2x

z(a)(i) F =
225_--
d'

2(a)(ii) d:4.74 cm 2(a)(iii) 9 : 4 2@) 12100 m2

3(a) p: -0.128

3(c) x:-1.55 (10.05) , x:2 or x:2.55 ( +0.05 )

3(d)Gradient: -3.5 ( t0.8)

3(eXii) x=-1.2,x=1.2 or x=3 (t0.1)

4(i) s6 4(ti) tt2 4(iii) 34 4(iv) ttz a$) fi2

5(a) use of AAproperry sOXi) I s1uxi1 ; s@Xiiil 1 5@) r2t.t25 cm2

6(a)
8000

61u) 
8oo=o^ 

6(d) x =t34.79
-x-5U

or x=-84.79 6(e) 9a min 2l seconds
x

7(aXD 774m 7(a)(ii) 31e.e 7(a)(iii) 531m 7@) 6.4

8(a) 90 hn/h 8(b) 2.2s m/s2 8(c) 29

8(d)

Distance (m)

--- ---_t______ -*J__
I

I

-1.--

--*-*---r-
I
I

I

I

I

I

t-
I

I

t-
I

I

I

I

I

8 L)
Time (seconds)

t

g@)ry radians I accept 1.14rad]"6s
eb) 24e

J
cm2 [ accept 250 cm2]

4
9(c) Accept$12.52 or more

BP -275

Answer key

t2
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Compound Interest

Mensuratton

Trigonometry

Statistics

Mathematicalformulae

Total amount:
{

n

)
r+r

100

Ctrrved surface area of a cone: nrl

Surface area of asphere : 4rl

Volume of a sphere:
1

lLr-
4
;J

Area of triangle ABC : labsinC
2

Arc length : r 0,where 0 is in radians

Sector area: ! ,' 0. where 0 is in radians
2

ab c

sinl sinB sinC

a2:b2+C-2bccosA

Mean:

Standard deviation:

PartnerlnLearning
277
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'/;16"10-uI Evaluate {r'
1.8(25x10)andgiveyouranswerinstandardform.

aJ

Answer ALL questions.

3.26x1041 Bl

Answer tll

3x22 Simplify
., 4- 2-x

3x
- * Ml(factorisation)

(x-2)(x+2)
3x .A M\sign)

(x-z)(x+2)
3x+2(x+2)
(x-2)(x+2)

5x+4
AI

Answer

3 Given that the three points (3, 4), (2, k) and ( 7, 5) are collinear. Find the value of t

5-k s-4 MI
7-2
s-k

7-3
I

54
7, =l):33 Al44

Answer

PartnerlnLearning
BTY Sec 3E EOY Examination Paper I 2018
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4

4

Andrew invested some money in a savings account for 5 years

The rate of compound interest was fixed at0.3oh per annum.

At the end of 5 years, there was $ 875 000 in his account.

How much interest did Andrew earned at the end of 5 years?

875000 = P
. 0.3l+-

100

5

MI

I =875 ooo-tt "i, 
875!0-^0 or 861992.30

1r*ffi1,

= $13007.70 Al

MI

Answer t3l

5 The dot diagram shows the number of hours a group teenagers spend on the handphone in a day

a
aa
ooo

o
a
a
a
a

a
a
o
a
o
o

a
o
o
o
o
a
a
o
L

a
o
a
o
a
I trrll
0 t234

Number of hours
56

(a) For the above dishibution,
(i) the mode,

(ii) the mean,

(iir) the median.

Answer (a)(l

(b) If a teenager is picked from the group, what is the probability that this teenager

spends at least 4 hours on the handphone in a day?

PartnerlnLearning
279

hour(s) [1]

.hour(s) []

hour(s) [1]

(i) | BL
63

(rt) mean : -
:2.L Bl

(iii) 2 Br

6

30

1

5
B1
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5

Answer (b)

In the diagram, O is the centre of the circle ABCD. AB : 10.4 cm and BC :9.2 cm.
Find anglelDB, stating your reasons clearly.

D

Answer angle ADB:.. ... . t3]

..tll

6

A

B

C

SincelCpasses through O, IABC:90' ( Angle in a semi-circle) Bl

tanZACB- l0'4
9.2

ZACB = 48.503' Ml
Hence, ZADB = 48.5o ( Angles in the same segment) BI

7 Factorise completely
(a) 75d2 -3
(b) 4p2 -4pr+r'-Zpq+rq

(a)

(b)

Answer (")

PartnerlnLearning
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121

3Qsd'z -D Mt
=3(5d +t)(5d -l) Ar

4pz -4pr+r2 -2pq+rq
=(2p-r)2 -q(2p-r) Ml
=(2p-r)(2p-r-q) Al
Or (r-2p)(r+q-2p)

BTY Sec 3E EOY Examination Paper I 2018

(b) .......t21
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6

I3
a

3b

( tzsoob'\t_t
[s )

0

8 (a) Simpliff 2t5+aDx

(b)

(a)

Given ,ru ff= 8-1, find the positive value of fr.

, leaving your answer in positive indices.

Answer (a)

(b)

.t3l

l2l

( l\' + a,b, *(rzsoou'\o
\3b) ( 5 )

=(#)' "# Mr(for deating with power zero)

=Y"# ayrorto)
gb'3

at
9
8r 3

dD
A1

F
t/z =8 3

,l
^ -8 , Ml
2

k =2x2'r
k =20

k=l Al

12 2

Q1 f-=37
4

k'_!
44

k2 =l

MI

k =1 or k =-1( rejected )

9 (a) Solve the inequality ?r-t< x12(8-x).
5

O) Write down the largest rational number which satisfies

(a)

l.-t< x12(8-r)

2
-x- x <L
3

-1r. t
3

x>-3 Mt

x<16-2x

,<s1 Mt
3

Hence-g<x<51 Al
3

Answer (a) ......

PartnerlnLearning
281

l--r< x 3 2(8-x)

o)

t3l

1

3
5 BI

BTY Sec 3E EOY Examination Paper I 2018
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10

7

In the diagram, AQBP is a square of sideJ2 cm. PR is an arc of a circle with centre at B and.

radius Ji " .

Find the area of the shaded region APR,leaving your answer in terms of n .

,tr
P

Answer

PartnerlnLeaming

OA

Area of square

:(Ji)'=, Ml

Areaof quadrant

=)@(a|

- 
lf r.,dl
2

Areaof shaded region

X_l
2

=(,

2
7T

2

7f

4
cm' Bt

Area of AABT =ldif2''
:1cm2 M1

ZABP=45 =fr
4

I
Area of sector: l

2

:fr
4

(J'
'(x)

Shaded area: l-t) cmz
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8

11 (a) Express x2 +4x+7 intheform (x +h)2 +t, where hatdkareconstants.

(b) Hence, sketch the graph of y * xz +4x+1 on the axes below, indicating

and intercept(s) clearly.

Turning point
y-intercept
Shape

B1
B1
B1

(2,3)

v

t3l

t1l

7

x
0

12

(a) srnlADE,
(b) cosZACD.

(a) o)

snZADB =9
20

=3
5

BI

BC= 52 -122 =9 Ml

cos ZACB = L
15

cosZACD =-2 Al
5

In the diagram, /ABC : 90o, AB: 12 cm, AC = 15 cm, AD:20 cm and BCDE is a straight

line. Calculate, giving each answer as a fraction,

Answer (a)

E

D

20

C

A

t2

B

Answer (a) ..... ..

PartnerlnLearning

i1l

xz +4x+7

- (x+ 2)z -22 +7

=(x+ 2)'z+3 Bl
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13
9

State the graph that correspond to each of following equation.

! =3x-7
5v--
x

! =2- x2

Graphl

Graph C

GraphE

Answer

(i)

(ii)

(iir)

Graph B

Graph D

Graph F

(n

(a

.B tll

C. ...1 1 l

...t11

PartnerlnLearning
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t4

10

The solid shown is made from a cylinder and a hemisphere.

The cylinder has a radius of r and treight ].
2

The hemisphere has a radius ,f + .

2

Find an expression, in terms of n and r,
For the total surface area of the solid.

I
5r
2

I

Answer

PartnerlnLearning
285

(T)
'zs fir' Mlcurved SA of hemisphere =2n

curved SA of cylinder =Znr [+)=

2

3nrz Ml

Total SA=Eor' +3rr2 +
2

( sr\'nl-l
\2)

-87 or'=2l1rr' cm' Al44

BTY Sec 3E EOY Examination Paper I 2018
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15

c (0,-2)

D

11

The diagram below shows a straight line y : mx + c intersecting the y-axis at

A(0,4) andx-axis atB (2,0) andD.
The curve y = (x -2)(x+ fr) cuts the x-axis at B andthe y-axis at C (0, - 2).

A(0,4)

y= mx*c

(a) Find

(i) the value of z and of c.

(ii) the length of AB.

(iii) the value of k

Answer (a)(i) m:

(o)(i,

(a)(iii)

(b) A second curve with the equation y = ax2 +bx+ d cuts the.r-axis at points
B and,D.

Determine whether the value of b2 - 4ad is positive, negative or zero.
Explain your answer.

Answer b2 -4ad is positive because the curve cuts the x-axis at two intersection

points. Bl

PartnerlnLearning
286

(a)(i) m: -2 Bl
c:4 Bl

.{f ++' =J2o
(1i) AB: = 4.4721....

= 4.47 Bl

Sub ( (0,-2)

-2k = -2(iii)' ' k=l Bl

BTY Sec 3E EOY Examination Paper 1 2018
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t6
t2

Diagram I shows an open metal pail which is the shape of a frustum. The diameter of the two
circular ends are 45 cm and 15 cm. The height of the pail is 40 cm.

The curved surface of the frustum can be found using the model in Diagram II.

(a) By using appropriate similar triangles in Diagram II, find the value of ft.

@) Hence, find the total areaof metallic sheet used to make the pail.

cm40

40 cm I
t
h

+

I
15 cm

Diagram I Diagram II

PartnerlnLearning
287

45 cm

45 cm

15 cm

(a)
hls MI

h+40 45

3h=h+40
2h=40

h=20 Al Curved SA of smallercone = o(7 .rJ q5e25

Total area of metal sheet = 4026.26691...+ n(l.S)'

Or

MI

Slant height of cone= 6o2 +22.52

Curved SAof pdil =\roQZ.S) 4t06.25 = 4026.26691

4106.25691- n(7.s)Juex + r(t.s)'

Curved SA of entire cone = n(ZZ.S)

slant height of smaller cone = 202 +7.52 = Jq56.zs

Curved SA of entire cone: n (ZZ.S)

Slant height of cone= 602 +22.52 :

(b)
:J+toe .x Mt

4106.25 Mt

4106.25 Ml

area of metallic cone: n(22

=4202.981497

= 4200 cm, 13s71 .lt

'4106.25 Ml

:42O2.981497

:42oo cm' ( 3 sf) Al

BTY Sec 3E EOY Examination Paper I 2018
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t7

Calculate
(a) the distance QR, ^ metres,

O) the bearing of Q from R.

1300

gR : 1x15x1000
2

: 7500m Bl

Answer (a)

PartnerlnLeaming
288

13

In the diagram, P, Q and R are three ports. P is 900 m due west of p. At07 40, a ship, Pioneer,
left P and travelled to R on a bearing of 130o. At the same time, another ship, Queen,left Q wtd
travelled at an average speed of 15 km/h to R. It arrived at 08 10 on the same day.

tll
t3l

(a)

(b)

N

.m ul

sin d sin40'
M1900 7s00

900sin 40'
stnd=

7500

0 = 4.42387..!

Beartng of Q "from R = 270o + 40' + 4.42387 ...' Ml
=31,4.42387...o =314.4" Al

BTY Sec 3E EOY Examination Paper 1 2018
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Beatty Secondary School

End-of-Year Examination 20 1 8

Secondary 3 Express

Mathematics Paper 2 (4048102)

Setter: Mrs Samsol

Mark Scheme

I (a) 4xy -8x2
y'-4x'

4x(y -2x) Ml [factorizationf
(y +2x)(y -2x)

4x
A1

y+2x l2l

I (b)(i) 3b+c
b -5c

3(3)+(-l)
A=-

3 -5(-1)
a:l B1

t1l
1 (bxii) 3b+c

u-
b-5c

ab-5ac=3b+c
ab -3b = c+ 5ac

b(a-3) = c*5ac
Ml I grouping of like terms]

- c+5acb--
a-3

A1
I2l

I (c) 6
J

2x+5
(2x+5)(x-3):6
2x2 - x-15 =6
2x2 -x-21:0

Ml I expansion ]

(2x-7)(x+3):0 Ml I factorization]
1x=31 or x=-3
2

A1 13l

1

PartnerlnLeaming
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2 (aXi) kF , where k is a constant
d2

2s=L
3"

k =25x9
k =225

Ml I calculation of constant]

))5
Equation it F =? A1 l2l

, (aXii)
rc =22!d'
d2 =22.5 Ml{
6 = Jzzs I Accept d =xJ2L5 I
d=4.74cm(3sf) A1

I A0 if negative value is not rejected] 121

2 (a)(iii)
Given that

d, 
=2d23

=(#)

_( a,\'-[a]

4
F2

F,

F2

.(*)

Ml[ calculation of ratio between force &

Distance ]

4_ -J
,

2

F2

F,

F2

9 or 9 :4 ------------- Al
4 l2l

2 (b) Divide octagon into 8 identical isosceles frangleq ABC.

C 50m A

B

ansle ABC- 360'
"8

: 45"

M1

2

PartnerlnLearning
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. (qs'
sml _

[2
)zs

t-

)AB
25

M1

AB=
stn

45"

2

AB:65.328 A1

area of LABC =! 6s.lrt)2 sin45"
2'

: 1508.87

M1

Floor area of hall : 8 x 1508.87
:12070.96
:12100 m2 13 sg A1

Accept other alternatives

lsl

3 (L) p =4.128 B1

t1l
3 (b) Correct scale G1

G1
G1

All points plotted correctly
Smooth curve drawn t3t

3 (c) x=-1.55 (10.05) , x:2 or ,:2.55 ( +0.05 ) --------82
81 for any 2 solutions.
81 foronly 1 solution

l2l

3 (d) Tangent drawn at (-1,1)

Gradient: -3.5 ( 10.8 )

M1

G1

lzt
3 (eXi) Straight line drawn B1 IU

3 (eXii) x=-1.2,x=1.2 or x=3 (10.1) 82 ( All correct)

BI (2 correct)
B0( 1or 0 correct)

l2l

3

PartnerlnLearning
291



BP -292

"f

Sr"teis**
{a}

'{l1
f"-o't:*, "- Si

f,rvrstr fcaAe " S-; r

Alt puwr t'*lH-+l
it+attl,r c;1uerg *&t

,

t*] :t: -f ,56 (lO,r4,x=1 r7, yg - $y

l 0

{a) \.t Arar,*.,, at r=r I p11

, f-ud,e*| " -i.S{to.$^l
(gtril [,'u* r*'+* g-r,tr*^t {

lv,*\.g$*ort rUrl _ &l

elifr) I"i -1,1 ! (0 ,1) r,1 B) (4rla,w(,1
*,= trtt- to,tlt { U (.,"**txr7 jbo(;;;*:'

-,

-t
'*'\tz

For Q4 , minus overall I mark if reasons are not stated or wrongly stated

4 (i) ZACB:56' I angles in same segment] ------- B1 IU

4 (ir) ZAOB =2x56"
= 112. I angle at centre :2 angle at circumference] -------- 81 IlI

4 (iii) ZADE:90" -56" I angle in semicircle]
:34* B1 tu

4

PartnerlnLearning
292

*

5

,1

") I 3
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4 (iv) ZABO = Z.ADE =34' I angle in same segment]

ZABD :2x34" I BEbisects angle ABD)
: 68"

MT

ZAED = 180'-68" I angles in opposite segment]
:112" A1

I2l

4 (v) ZBGC :3x34' [ 1 exterior angle : 2 interior opposite angles]

ZBGC:102 B1 IlI

5 (a) [:n triangles AQP and RQD ,

ZPOA= /.DQR ( vertically opposite angles)

ZAPQ: ZRDQ (PAparallel to RD, altemate angles)

ZPAS= ARQ (PAparallel to RD, alternate angles)

arry 2

----- B1

Therefore triangles AQP and RQD are similar. ( AA property) ---- 81 l2l

f, (bxi) AP2
B1

DR3 IU

5 (bxii) Areaof L,AQP

Area of LRQD (;
4

n

)'
B1

t1t

5

(b)(iii)
_Lro*><dot

(DC)(AD)
r /on\

:-l 

-l
zloc )
1 r3\:;la)

Areaof tiangle ARD

Area of rectangle ABCD

3

8
B1 I1, I

5

PartnerlnLearning
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5 (c) Given triangle AOP:25.5 crll2.

Area of trian gle AQD = 1QS.S)2'
:38.25 cm2 M1 for knowing ratios of

triangles

Area of trian gle DQR: 
Jet.t>

: 57.375 cm2
total area of triangles AQP, AQD and DQR
: 25.5 + 38.25 + 57.375
: I2l.l25 cmz

OR
------- A1

= AAPQ: LAQD: LDQR

=4 :6:9 M1

Total area : 25'5 
,19

4
I accept all other altematives]

: l2ll or 121.125 cmz
8

A1

l2l

6 (a)
Time taken - 8000 

minutes
x

B1
IU

6 o) Time taken for small DumD - 8000 
minutes ---------- Bl

x-50
tll

6 (c) 8000 8000

--- 

- {\x-50 x
M1

8000x-8000(x-s0)
=35

x(x-50)

400000 = 35x(x-50) M1{
35x2 -1750.r-400000:0
Divide by 5

7xz -350x-8oooo: o A1 t3l

6 (d)
-(-350) r (-:soy' - 4(7x-8oooo)

X= ----------- M1
2(7)

x =134.7887 or x = -84.78875
x =134.79 or x = -84.79 ( correct to 2 d, p) ----- A2 13l

6 (e)
Time taken by small pump : - ^ , 

t=10=o 
-=134.788-s0

:94.35297 minutes B1
: 94 minutes 21 seconds ------------- B1 I2l

6
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7 (aXi) AC= 5502 + 8252 - 2(550X825) cos 65' M1

A1
AC : 774.33
AC:774m(3s0 t2l

7 (a)(ii) snZACB sin65

550 774.33

tACB= sin-rfssoti"os )
| 774.33 )

M1

ZACB =40.071
Bearing ofl from C:360 -40.071

:319929
M1

:319.9 (toldp) A1 t3l
7 (aXiii)

sin40.071 - d
825

d =825sn40.071
d:531.08

M1{

shortest distance :531 m ( to 3 sf ) AI

Accept other
lx7lasxa = l(sso)(825)sin65 ----- Ml22'

d
205618.5792x2

=-
774.337

d : 531.08

d =531 m A1

alternatives

I2l

7 (b)
tarrg = h

550

h:550tan9 M1

- 550 tan 9
tarr0 =

774.33
Mh/

o = tarr-t fssotan 
q. 

)
| 774.33 )

0 =6.418"
Angle of elevation of P from C: 6.4' ( to I dp ) -------- A1

t3l

7
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8 (a) 25 mls:25 x3^6
:90 hn/h BI II I

I (b)
Acceleratio.: 1!

8

: z! mls2
4

BI
lll

8 (c) Distance travelled for 2l seconds :

I-'.-
:(8)(18) = 72
'2

9xl& =162
I

;(18+25)(4)=86
/.

------ Ml I area under curve]

Total distance:72 +162 +86
:320 m

Or
Distance for 2l seconds

: )rt +e)(l 8) a1 11s + zs)(a)

:320 m
1

;(t -21)(2s)= 420-320
2

Ml I area under curve]

t -21=8
t =29 AI

121

8 (d)
Distance (m)

I

T- -f -*--* i
-1'

I

420

--------*-L_
I

I

I

I

1

r
320

234

72

I

_J

8 t7 2L

Time (seconds)

84 - I mark for each part of the graph

l4I

8

PartnerlnLearning
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Give B3 if distances are not indicated on vertical axis.

9 (a) 230+9.50+2(23-9.5):64 ---- Ml I surn of2 arc:37 )

32.50 =37

e:L
65

1A
Anele DOC : ! radians [accept L.l4rud] -------A1

65
l2l

9 (b)
Ar"u: 1

2
(rn'(#)-to r'(#) M2{

249
3

4
cm2 A1

Or

Area : 
)frr>' {r.rr84) -;

:250 cmz ( to 3 sf )

(9.5)'(r.1384) -------------- M2 \l

A1 t3I

9 (c)

Average cost for 1 fan: 56'80+24'00i-142'00+45'00
100

467.80

100
: $4.678

price of 1 fan with GST : 2.5 x 4.678 x 1.07 - Rl I for using 2.5 ]
: $ 12.51365

Accept suggested selling price of $ 12.52 or more. ---------S I

Accept altemative workings

Material Amount required cost
,{4 paper 100x4

=E oacks
50

8 x7.10=56.80

Metal
ring

1oo 
- 1o oacks

10

l0 x 2.40=24.00

Bamboo
sticks

1oox14 
=29.16

48

30 x 11.40:342.00

Glue 1oo 
= 8.33

12

9 x 5=45.00

Pl - calculation of
amount of materials

Ql - calculation of
cost

,r4l

9
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78

25.68

6s.94

Total cost with GST - 5oo'55

100: $5.0055
Minimum selling price of I fan: 2.5 x 5.0055 ------------- Rl

: $ 12.51375
Accept suggested selling price of I fan is $1252 or more -------- Sl

Material Amount required Cost ( including
7% GST)

,{4 paper 100x 4
= ll nacks

50

8 x7.10 x 1.07=6(

Metal
ring

loo -lo oacks
l0

l0 x 2.40 x 1.07 =

Bamboo
sticks

1oox14 
=29.16

48

30x11.40x1.07

Glue loo :8.33
t2

9x5x1.07=48.1

Pl - calculation of
amount of materials

Ql - calculation of
cost

PartnerlnLearning
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