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Mathematical Formulae

Compound Interest
Total amount = P(1 + _r_),,

100

Mensuration
Curved surface area of a cone = v/

Surface area of a sphere = 477’

Volume of a cone = %mﬂh
4
Volume of a sphere = —

Area of triangle ABC = %ab sinC

Arc length = @, where 8 is in radians

1 ' - .
Sector area = —2—r2¢9 , where 6 is in radians

Trigonometry

a b ¢
sind sinB sinC

a’*=b*>+c*—2bccos A

Statistics

Ih
Xf

aton e |25 (ZAY
Standard Deviation \/ S5 (Zf]

Mean =
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1 If 3x =2y, write down * : x%.
Answer ..ol [2]
2
2 (@) Solve 2-5x S§(3x—9) .
Answer ..o [2]
(b) Represent the solution on a number line. [1]

A

A 4
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3

n is a positive integer.
Show that, for all values of n, (4n+1)* ~(4n—1)*is a multiple of 4.

..............................................................................

The diagram shows the plan view (top view) of a box that contains ten
spherical crystal balls with radius 2 cm. The box is in the shape of a
cuboid and the crystal balls just fit into the box. Calculate the volume of

empty space in the box.
90000
00000

Answer cm? [3]
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BP-335

[ion

Answer n=.................. [3]

6 In the diagram, the line AC intersects the line BD at E. DE =10 cm,
BE=5cmand CD = 12 cm. AABE is congruent to ADCE .

Find
(a) ZABE,

Answer  /ABE= ... [l]
(b) ZEDC,

Answer  /EDC =........... - (1]
(c) the length of AC.

Answer AC=............ cm 1]
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7 (a) Express 744 as a product of its prime factors.

Answer ... [1]

(b) Given that 720 = 2*x3%x 5, find the highest common factor of

both 744 and 720, leaving your answer as a product of prime
factors.

ARSWer ..o, [1]

(¢) Find the smallest whole number that is divisible by both 720 and
744, leaving your answer as a product of prime factors.

ARSWEr i, [1]

8  (a) Solve the following equation 16x* -9 =0.

Answer x=......... s eveeee 3]

(b)  Explain why 16x* +9=0 has no real solutions.

ARSWEY et e e e [1]

PartnerinLearning
336

BP~336




9 A distance of 1.6 km is represented by 4 cm on a map.

(a) Find the map scale in the form of 1 : 7.

Answer 1. ... ..

(b) The distance between a park and a community club on the map is
3.8 cm. Find the actual distance in metres.

Answer ..., m

[2]

(¢) The actual area of a park is 320000 m?. Find the area on the map in cm?.

Answer ..., cm

[2]
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10 Express each of the following as a single fraction in its simplest form.

(a) T2
2x+10 x+5

(b) 5x—-2 3 6
10x*+7x-12 3+2x

Answer

Answer
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11  In the diagram below, BD is parallel to LK.
LK=BL=5¢m,BC=8cm,JL=6cm,JK=3 c¢mand CJ=4 cm,
A ABC is similar to A ALK and A CJD is similar to A KJL .

Find
(a) JD,

Answer ...l cm [2]
b) AC.

Answer ... cm  [3]
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10
12 (a) Y isinversely proportional to Jx.
It is known that y = 2.5 when x = 0.81.,

(i) Write the equation connecting x and y.

Answer .. [1]

(ii) Find the value of x when y =4.5.

Answer Xx= ... [2]

(b) A moving object travels s metres in ¢ seconds. It is given that s is

directly proportional to #*. If the object travels 75 metres when
t = Q seconds, find the new value of s when ¢ =40 seconds.

Answer §= ... [2]
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(@) 9x?-24x+16

Answer i [2]
()  -24°+13a-15
Answer ..o, [2]
(©) 15ap—-8bg+6bp—20aq
Answer ..o [2]
—————————— End of Paper --——--—-
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Mathematical Formulae

Compound Interest
Total amount = P(1 + L)”
100

Mensuration

Curved surface area of a cone = !/

Surface area of a sphere = 472>

Volume of a cone = %m2 h
4 ;
Volume of a sphere = gﬂr

Area of triangle ABC = %ab sinC
Arc length = 6, where 8 is in radians

1 .. )
Sector area = — @, where 0 is in radians
2

Trigonometry

a b _c
sind sinB sinC

a’ =b* +c* =2bccos A

Statistics

Ih
2f

Standard Deviation = \/ _szji i - LEZ_J%)

Mean =
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1 Solve the simultaneous equations.

S5x-6y=-8
2x+y=T7

Answer x=......,y=........ [3]
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2 It is given that x + y =8 and xy = 4.

. 1
Find the value of —2-+L2 )
Xy
Answer .o [3]
. x+2
3 It is given that y = .
g 7 3-2x
Express x in terms of y.
Answer xX= .......ccciiiuenan. [3]
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4 The following are the records of plant heights in a farm.

Stem | Leaf U i ti Qn

N WY e—

Key: IIOmean 0 mm

(a) Find the mean height.

Answer ...l mm [2]
(b) Find the median height.

Answer ...l mm [1]

(¢) Explain why the mean may not be the best representation of the
average plant height.
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The diagram shows a thombus PORS. Tu l tl O n

S

The diagonals PR and QS intersect at point O.
It is given that ZOPS =67.3°and QS = 24 cm.

(a) Find ZPSQ.

Answer L PSQ = ......... [1]
(b) Show that PS=13.0 cm, correct to 3 significant figures. [2]
(¢) Find the area of APOS .

Answer ..ol cm? [3]
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6 ABCD is a rectangle with BC = (2x — 5) cm, CD = x cm and

BD=(2x—-3) cm.

4 B
(2x—-3)cm
(2x—~5)cm
D X cm C
(3) Form an equation in x and show that it reduces to x> —8x+16=0.  [3]

(b) Solve the equation in part (a) and hence find the area of the

triangle ABD.

AnSwer ..........c....... cm?  [3]
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Kentedge Primary School students were asked to state their favourite
fruit in a survey. The results are represented in the pie chart below.

Rambutan

(@) The number of students who like mango is four times the number
of students who like pear. Calculate the percentage of students who
chose pear as their favourite fruit.

(b) There are 19 more students who chose rambutans as their favourite
fruit as compared to the number of students who had indicated
durian as their favourite fruit. Calculate the number of students
who chose rambutans as their favourite fruit.

Answer .............. students  [3]

(¢) Find the total number of students who participated in the above
survey.

Answer .............. students  [2]
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Answer the whole of this question on a single sheet of graph paper.

The following table shows some values of x and the corresponding values of y
for the equation y =x+2x~5.

-4 | -3 -2 | -1 0 1 2 3
y 3 ~2 a -6 | -5 -2 3 10

(a) Find the value of a. 1]

(b) Using a scale of 2 cm to represent 1 unit on the x-axis and 1 cm to
represent 1 unit on the y-axis, draw and label the graph of

y=x"+2x—35 on a sheet of graph paper for—4 < x<3. (3]
(¢) Write down the value(s) of x where the graph cuts the x-axis. [2]
(d) Write down the equation of the line of symmetry of the graph. [1]
(e¢) From your graph, state the coordinates of the minimum point. [1]
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An ice-cream cone is modelled using a sphere and a cone as shown

10 cm.

ice-cream

biscuit cone

(a) Find the volume of the sphere.

Answer cm®  [2]

(b) Calculate the curved surface area of the biscuit cone.

Answer em?  [3]
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(c) During a school carnival, a class decides to set up an ice-cream

stall to raise funds for the needy.

The class wants to make sure that they earn enough money to cover
all the costs incurred in the set up of the stall as well as to earn at
least 30% profit which will be donated to the needy. The class
estimates that they will be able to sell at least 500 ice-cream cones

at the carnival.

The cost of ice-cream, biscuit cones and the set up cost of the stall

are given in the table below.

Cost of ice-cream / 100 cm ® $1.20

Cost of biscuit cone / 100 cm? $0.75
of curved surface area

Set up cost of the stall $150

Calculate a reasonable amount that the class needs to charge each

customer for one ice-cream cone at the camival.

Show working to justify your answer.

[Question continues on the next page]
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---End of Paper---
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2 Exp EOY Setion A Answer Scheme

3x:2y
3_Y
—==[M1] M1
2 x
3 2_ V2
(2) (x)
9
. Al
2 2—5x£§(3x—9)
—Sx—-2x<-6-2
—7x<-8
x 2 8 [M1] Ml
7
1
x 21— [A1] Al
7
b x le Bl
o715
i j >
0 1_1_
L W1 Y
UItIOIn
—[(n+ 1)+ @n—D][(4n +D—(@n-D)] M1, M1
~(En() Wit
=4(4n) Al N
4 is a factor of 167, hence it’s always Saultiple Bl

of 4 for all n. [B1]

Or 16n is divisible by 4, hence it’s always a
multiple of 4 for all n.

=[(4n)* +2(4n)(1) + 1*]1-[(4n)* = 2(4n)(1) +1°]
=16n* +8n+1-16n* +8n—-1 M1

=16n

=4(4n) Al

Volume of the empty space in the box
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14
4(3.142)(2)° Ml
= (20x8x4) [M1]-10x —————=[M1] Using | Ml
—640-335.1466667 cal‘;iator
=304.8533 304.8967 | Al
~305cm’ [Al]
Let x be the ext angle of the polygon, then int
angle = 3x
x+3x=180 [M]1] Ml
x=45
n=2% 1 Ml
45
=8  [41] Al
ZABE =68 rr‘u t Bl
ZEDC=180 —68 —72 B
Bl
=40
AC=15cm B1
3
1
744=2*x3x31 [B1] Bl
744=2%x3x31
720=2"x3*x 5 BI
HCF =2*x3 [B]]
744=2° x3x31 Bl

720=2%x3?x5
LCM =2%x3*x 5 x31[B]]
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16x*=9

(4x-3)(4x+3)=0[M1] 5
3 3 OR x=i‘[— [M1]

X=—or x=—= [A2] 16

4 4

3
=+ —[42]

M1

Al
Al

(i)

-9 .
x= 6’ square root of negative numbers has no

real solutions.
Or
5 9

"= Tuition

Since x* >0, hence no real sglutions.

B1

FiQ) A

4:1.6x100000
1:40000 [B1]

Bl

P
3.8x40000 [M1] (@F
=152000cm

=1520m [4]]

Al

1:40000
1:400m
lem®:160000m* [M1]
320000

160000
=2cm® [Al]

:320000

M1

Al

10

_ 7 +(2—x)
2(5+x) S+x
=7+2(2—x) [M1]

2(5+x)
_T+4-2x
T 2(5+x)
_ 11-2x [41]
2(5+x)
_11-2x
10+2x

or

Ml

Al
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5x-2

6

(2x+3)(5x—4)
_ 22-25x 1]
2x+3)(5x-4)

T 2x+3)(5x—4)[M1] 2x+3
5x—2-6(5x—4)
T (2x+3)(5x—4)
_ 5x—2-30x+24[M1]

M1

M1

Al

11

JD CJ

JL KJ
DD _4
6 3

JD=8cm [Al]

M1

Al

A4C _BC

AK LK

4+3+ 4K :_8_ [M1]
AK 5

5(7+ AK)=84K
35+5AK =8A4K [M1]
34K =35

AK=11—2—
3

AC =7+ll—§—

=18~§~cm [A41]

Tu1t10n

M1

M1

Al

12

a(1)

Bl
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@) |, 5_225
Jx
x =(%)2 [M1] Ml
1
=—{A1
4 L41] Al
b | 5=k, kis a constant
75=k0"
News
=k(4Q)*
~16kQ* [M1] Ml
=16(75)
=1200metres[ A1} Al
13 |a 3x —4 -12x
3x -4 ~12x M1l
92 16 —24x
O9x” —24x+16 Al
= (3x-4) [4]]
b 2a =3 3a
—a 5 10a M1
Iy ~15 13a
2enn-is 1 UITION N
—-( a+5)(2a-3)[A41] » tb
= (5 a)(2a-3) v
c =15ap—-20aq + 6% |
=5a(3p —4q)+2b(3p - 4q)[M1] Ml
=(5a+2b)(3p ~4q) [A41] Al
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Answer Scheme 2Exp EOY Section B — 50 Marks

5x-6y=-8 —>egn(l)

(2x+y=7)x6 Using Eli
12x+6y=42 — eqn(2) e
D +(2): method
17x=-8+42 Ml
34
x=—
17
x=2
y=7-22) Al
y=3 Al
x=2,y=3
(x+y)2=xz+2xy+y2
(x+y)? =2xy =x*+*
x*+yt =82-2(4)
=56 [M1 M1
o ul 1(31"1
y +x
P R e Ml
x y Xy
56
e
=3.5 [4]] Al
_x+2
7 3-2x
3y—2xp=x+2 [M]] Ml
3y—2=x+2xy M1
3y—2=x(1+2y) [M1]
3y-2
= Al
1+2y[ ] Al
Stem | Leaf
101 2225889
21246 779
3111346
4
518
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14
Mean
=(1+11+12x3+15+18%x2+19+22+24+26+27x2 Ml
+29+31x2+33+34+36+58)/20 [M]1]
_s0s
21
=24.0476 mm Al
~24.0mm [Al]
Median =24 mm Bl
Because there is an outlier in the distribution, so mean may Bl
not be the best representation of the average plants height.
£ZPSQ=180 -90 —-67.3 Bl
. X
=227 [B1] T uition
0§5=24cm,0S=12cm
M1
PS =— 12
sin67.3
=13.00759301 Ml
=~13.0cm(3s.f)
(shown)
12
tan67.3 M
=5.019708 [M1]
Area :—;—(SO)(PO) [M]] M1
=30.11825
~30.1cm? [Al] Al
By Pythagoras Theorem
(2x=3)*=x*+(2x-5) Ml
E .
4x* —12x+9=x" +4x’ = 20x+25 i
4x* —12x+9-x*—4x* +20x-25=0
~x* +8x—16=0
o [(-D]AL
x —8x+16=0 (shown)
Or

(2x)* -2(2x)(3) +(3)* = x* +(2x)* =2(2x)(5) + (5)*
—x* +8x—16=0
x> —8x+16=0 (shown)
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x*~8x+16=0
(x—-4)*=0 [factorisation M1]
x=4[M1] M1
Area of triangle ABD

1
= 5 (4)8-5) M1
_ 2
=6cm” [Al] Al
Percentage of those who liked pear

1

—~x90 25%
- 4360 «100% [M1] o ~ z MU Ml

—— 0
—6.25% [Al] =6.25%[41] Al
w &
FE
Tuitic
Angle of sector for those who liked ramputa .
=(360—90—-119—2—0—) Wlt A §
=128.5 Ml
19 rep (128.5-119) =9.5
No of students chosen rambutans M1
=128.5x 19
9.5

=257 Al
Total students took the survey

19
=360x—

9.5 Ml
=720 Al
a= -5 Bl
Attached. B3
Correct scale — B1; all points correctly plotted — B1; smooth
curve — Bl
x intercepts =1.45, -345 £0.05 (or £0.1) B1, Bl
Accept x-intercept=1.41t01.5, -3.4 to -3.5
x=-1 B1
Min point (-1,-6) Bl

Accept +0.1 for both x-coordinate and y-coordinate of the
min point.
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4 R Ml
Vol=-:-,’-7r(4) [M1]
=268.0825
=268 cm’ [Al] Al
By Pythagoras Theorem
1=10% +4% [M1] Ml
=116
Curved S. A.
—a@WI0 + 47 ) [M1] M1
=135.3439
~135cm® (3s.f) [4l] Al
Ice-cream
Cost
268.0825
= x12 [M1
100 M1} Ml
=3.21699
Cone
Cost
_ 1353439 75 (a1 M1
100
=1.01507
Tuiti
Total cost u 1 tl O n
=500x(3.21699 +1.01507) &1 5Q[M1]
= $2266.0346 WITL: ™ Ml
ol
Profit v
=30 2266.0346
100
=679.81033 Ml
2266.0346+679.81038
500
= 5.89168 Al
~ $6

They should charge $6 per cone to cover all costs and it’s a
convenient amount to charge.
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