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Mathematical Formulae

Compound interest

Total amount = P (1 + .
100

Mensuration
Curved Surface area of a cone = 77/

Surface area of a sphere = 477’

Volume of a cone = %ﬂrzh
4 5
Volume of a sphere = = r

Area of triangle ABC= —]?:ab sinC

Arc length = r@ , where @ is in radians

1 . .
Sector area = 5;'29, where @ is in radians

Trigonometry
a b ¢
simA sinB smnC
a’ =b> +c¢* —2bccos A
Statistics

DM
> f

Standard deviation = \/sz} —[ %{f}

Mean =
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Answer all the questions.

3

2
Calculate ™ — —(0-25) +4.284

3.87-2
4
Give your answer correct to 3 significant figures.
HUFIET  socnsanmmasammisss [1]
: § wa . 3 3s
2 Express as a single fraction in its simplest form +

3—-s5s s?-T7s+12°
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When written as the product of their prime factors,

a=2>x3*x5
b=2*x5"x11.
Find

(i) the largest integer which is a factor of a and b,

(i)  the smallest positive integer n for which nb is a multiple of a,

Answer n=

(iii)  the smallest positive integer k for which Vak is a whole number.

Answer =

Sketch the graphs of the following equations in the same axes shown below.

The point (], 3) is marked on the graph.

@ y=3,
. 3
(") y = -x—z )

Answer

" (1,3)

v
=

(2]
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5  The population of China is approximately 1.39x10’ . The population of the United States of
America (USA) is approximately 3.25x10°.
@) How many more people live in China than in USA? Give your answer in standard
form.
BTSN - s sicisiosisisiiiin people [1]
(ii)  Express the population of USA as a percentage of population of China.
ANSWET  sovsusuomsssivomsmssssnonsssns % [2]
6  Factorise completely
(a) 6ax —12by —8bx +9ay,
ANSWer ..o (2]
(b)  (s+2) —2(s+21)-15.
150
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6
An area of 25cm? on a map represents an actual area of 6.25km?.

Find
(i) the area on the map, in square centimetres, which represents an actual area of

84km?.

ANBWEF  sossammasmammions ecm’  [1]

(ii) n, where 1:n is the scale of the map.

Answer N =....iiiniinnnnen [2]

(iii)  the actual distance, in kilometres, represented by a length of 8.5 cm.

CANSWEE e km [1]




8 If 4a+5b=2,ﬁnd the value of <.
3b+a b
a_
Amswar B sossessssme (2]
9 Solve the simultaneous equations
x—-2y=09,
=2x=y=~8
15
Answrer X = spisenonss y = ceesnasede [3]
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10 () Sketch the graph of y = (x +1)x-3).
Answer Y
t t === - t t t } } X
T
5 & [2]
(i)  Write down the equation of the line of symmetry of the graph of y = (x + 1)(x - 3).
ANSWEE e [1]
11 () Express x? —4x -1 in the form (x— a)2 +b.
ANSWEF  sosasssnsmoremmsssvassssss [2]
(i)  Hence, solve the equation x’ —4x—1=0, giving your answers correct to two decimal

places.

Answer x=..... OF X = ..o [2]
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9
@) Solve the inequality 7x6+ 4 <x-1<% +17 .

Show your solution on the number line below.

(ii)  Hence, write down the greatest integer value of x which satisfies

Tx+4 P x-g]7

Answer x= [1]
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10
Simplify the following, leaving your answers in positive index form.

@ pf  (pg?)

16p°q’ (p—3q7)0 ,

Answer

®) 2a°=a"'x¥a".

Answer
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14 (a) Solve (2x—1)(x+2) =11, giving your answers correct to 2 decimal places.

Answer x=...... OF X = .ccene. [3]

(b) Solve =4.

1
2Gy-1) " (1-3y)

153

ANSWEY Y veresercesmmcammemsmmmnesarvansrsen [2]




15

(@

(b)

12
Each interior angle of a 20-sided regular polygon is 5.4 times each exterior angle of

an n -sided polygon. Find the value of n.

ANSWEY Pl

In the diagram, ABCDE is a pentagon in which 4B is parallel to ED. Given that
angle ABC =132° and angle EAB = angle BCD = angle CDE = w°,

calculate the value of w. State your reasons clearly.

ANswer W= ..o,
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16 P 7ecm S 9cm 0

y cm
20 cm

R

In the right-angled triangle APSQ is a straight line. Given that RS=ycm, PS=7cm,
SO =9cm and PR =20cm, find

(i) the value of y,

(ii)  the exact value of cos ZPSR,

(iii)  the perpendicular height from QO to PR.

ANSWEF oo cm  [2]
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17

fz{x:xisanintegerand]Sx514}
A= {x:xisafactor of 12}
B = {x : xis divisble by 3}

(i) Illustrate with a Venn diagram, the sets £, 4 and B.

(2]
(ii)  List the elements contained in the set (AU B).
ANSWET oo [1]
(iii)  Write down n(4 mB) :
ANSWEr oo [1]

(iv) A number k is chosen at random from & . Find the probability that k € (4 B').

AVSWEF i enrennismimisiat Gsssssainsnssi (1]
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(@

(b)

15
p varies directly as the square root of g.

If g is increased by 300 %, find the percentage increase in p .

ANSWEF oo, %

A swimming pool is filled up with water by 4 taps. In order for the pool to be filled
up 2 minutes faster, an additional tap must be used. If the time, # minutes, required to
fill the pool varies inversely as the number of taps, 7, used, how many additional taps

must be used for the pool to be filled up 5 minutes faster?

ANSWer oo taps
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(@)

16

A group of students were surveyed on the distances they ran in a week. The results

are represented in the table below.

Distance (km)

5

10

15

20

25

Number of boys

2

1

5

1

X

(i) Write down the greatest possible value of x given that the mode is 15 km.

(ii) Write down the value of x given that the median is 20 km.

Answer
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(b)  Fifteen boys and twenty girls took a Mathematics examination. The marks are shown

in the stem-and-leaf diagram.

Boys Girls
8 3 9
4 2 4 8
9 9 5 1 2 4 5

9 8 7 4 6 1 1 5 9 9

9 8 6 5 3 1 7 1 3 3 6 9
2 8 2
0 9 0

Key (Boys) Key (Girls)
8| 3 means 38 3| 9 means 39
(i) Calculate the mean of the boys’ marks.
Answer oo marks

(ii) Explain briefly whether the boys or the girls performed better in the
examination.
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20 The scale drawing shows an area of a city where town A is situated.

The scaleis 1 cm to 2 km.

()

(i1)

(iii)

Town B is on a bearing 038° from A4 and the distance of B from 4 is 10 km. Mark
and label on the diagram the position of Town B. [1]

Town C is 18 km from Town B and angle ABC is 80° . Mark and label on the diagram
the position of Town C. 1

A playground is to be built equidistant from AB and BC and equidistant from 4 and
C. By making appropriate constructions, indicate clearly, on the diagram, the position

of the playground. Label this point X. / : [3]

End of Paper
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1

3i

3ii

3iii

51

Sii

6a

6b

Ti

7ii

7iii

101

11

1111

121

1211

13a

13b

14a

14b

24.0
-12

(3 — s)(s - 4)

20

18

75

1.065%10°

23.4%

(2x+ 3y)(3a - 4b)
(s+2t-5)s+2t+3)
336 cm®

n =50000

4.25km

(x - 2)2 -3
x=4.24 (2dp) or

x<-10

x=1.91 (2dp) or

x =-0.24 (2dp)

x =-3.41 (2dp)



15a

15b

161

1611

16111

1711

1711

171v

18a

18b

19ai

19ai1

19bi

19bn

n=12
w=114

y=15cm
3
cos ZPSR = ——
5
0X =9.6
(A4UB) ={57,8101113,14)

n(4nB) =11

69.9

62.8. The boys performed better because they have a higher mean score.
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!
2
o | —(025) +445.284 ~ 240 (1sf)
3.87-—=
4
2 3 3s
+
3-s5 s'-Ts+12
=2 + s M1 - Factori
= — Factorise
. (S_4)(s_3) denominator
_ 3 B 3s
3-s (3—5)(5—4)
3(5—4)—35
N —s)s-4) M1 - Single fraction
_ 3§=12=3s
(3—s)(s—4)
__ ~12 Al
(3-5)(5—4)
or———]2
(s.—3)(s—4)
3i HCF =22x5=20 B1
3 | p=2x3=18 B1
3 | k=3x5'=75 Bl
4
y B]—y=3"
A
B]—y=iz
X
" (1,3)

A\




ifferece v

~139%10° —3.25x10° =1.065x10°

Bl

51 8 M1
3.25x109 <100
1.39%10
— 0
23.4% &1
6a | Method 1
6ax —12by — 8bx +9ay
= (6ax—8bx)—(1 2by—-9ay)
= 2x(3a — 4b)+3y(3a —4p) M1 (2 Common factors)
=2x(3a - 4b)+ 3y(3a - 4b) Al
= (2x +3y)3a—4b)
Method 2
6ax —12by — 8bx + 9ay M1 (2 Common factors)
= 6ax — 8bx +9ay —12by Al
=2x(3a - 4b)+3y(3a - 4b)
= (2x + 3y)(3a e 4b)
6b | (s+21) —2(s+21)-15
Let a = (s + 21)
a’-2a-15 M1
= (a - 5)(a + 3)
Substituting a = (s + 21) , M1
(s+20) —2(s+20)=15  =(s+2t=5)s+21+3) Al
7 Area scale
Map : Actual
25cm”’ :6.25km’
lem? :0.25km?
Areaonmap = : x 84
0.25
=336 cm’ Al




7ii

Area scale

Map : Actual
lem? 1 0.25 km?

Length scale

Map : Actual

Viem? :v0.25 km?
lcm:0.5km
1:50000

7= 50000

M1

Al

7

Actual length =8.5%x0.5=4.25km

Al

4
a+5b_2

b+a
4a+5b=6b+ 2a

M1 — Cross multiply

Al

x-2y=9 -Eq (1)
~2x—y=-8 -Eq (2)

x=9+2y -Eq (3)

Sub (3) into (2),
20+2y)+ y=38
18+4y+y =8
5y=-10

y=-2
x=9+2(-2)=5

M1 — Substitution

Al
Al




H tepts i

x -coordinate = =1
2 J’ﬂ\ _ _
y -coordinate = — 4 1 B1 — Turning Point
TP = (1,-4) 1
When x=0, y=-3. +
t t t t t t t t J(}X
101 | x=1 Bl
11 2 2
4 4
x° —4x-1 =x?—d4x+|-—=| —-|-=1| -1 1
-3 -(-3) v
=(x—2)2—5 Al
11 (x—2)2—5:0
(x=2) =5
x—2=%5 M1
x=~5+2 or x=—-v5+2
x =4.24 (2dp) or  x=-0.24 (2dp) Al
121 TIx+4 x+17
<x-—1 or x—1< :
Tx+4<6x—6 3x-3<x+17 M
x<-10 2x <20
x<10
M1
Al

Therefore, x <-10.

B1 — number line




12i Greatetiteger a]ue of —1] o

1BI

2 1\
13a 4(2P4) ) (pq 1)
167" (53]
= 4p8 Xp4q_4 . . .
B 16p°q* 1 M1 — Simplification
4q° Al
13b 2a* = q7! x‘{/a*"
6
=2a*+a xa? M1 — Simplification
:za3+l+2
= Xq" Al
l4a | 2x-D(x+2)=11
2x" +4x-x-2-11=0
2x* +3x-13=0
~31+4/32 -4(2)-13) M1
x=
2(2)
x=1.91 (2dp) or  x=-3.41(2dp) Al/A]
14b 1 3
+ - =4
2By-1) (1-3y)
- B
2By-1) (By-1)
1-6=8(3y-1) Mi1
8(3y-1)=-5
3y-1= —é
8
: Al
.v:*
8
15 _
e One interior angle =(£0—2)X—]80=162° M1

One exterior angle = bl
n
162 =5.4x il
; n

M1




360
== =30
- Al
n=12
15b | Sum of interior angles of pentagon = (5 - 2)x 180
= 540°
ZAED =180° - w° Ml
132+ 3w+180— w= 540 Ml
2w=228 A
w=114 1
161 | or =20 -16* =12¢m M
y=+122+9* =15cm Al
16ii Bl
B | o8 ZPSR =—Gos 2SR == —2
15 5
16iii
P 7em S 9cm 0
yc
20 cm
X
R
Area of APOR :%XI6x12
=96 cm’
1
~—xOX %20 =96
2 M1
OX =9.6cm
Al
171 | £=1{1,2,3,4,5,6,7,89,1011,12,13,14}
A=1{1,2,3,4,6,12}
B=1{3,6,9,12}




.p’
5,7,8,10,11,13, 14

1711

(4UB)=1{1,23,4,6,912}
(AUB) ={57810,11,13,14)

k
n=—
I

When n =4, r=x.
Amount of work k& = 4x

B1
17iii | (4nB)={3,6,12}
(4nB) =1{1,2,4,5,7,89,10,11,13,14}
n(AnB) =11 BI
17iv | B'=1{1,2,4,5,7,8,10,11,13,14}
A=1{1,2,3,4,6,12}
(UnB)={1,2,4]
Probability = El
14 B1
18a p= k\/;
Let original value of ¢ be a. p = ka
New ¢ = 4a,new p = kJda M1
Percentage increase = M x100
ka
2ka ~kJa Ml
=——x100
kva
= ka x 100
ka
=100%
Al
18b | Let number of taps be 7 and time taken be 1.

1)




k=5(x-2)
5(x—2)= 4x
5x—-10=4x
x =10 min Mi1
k =40
40 M1
When t =x—-5, n=-—=28 taps
5 Al
Additional taps = 4
19ai | x=4 Bl
19ai
| Median position 10; -9
x=8 Al
19bi 38+59+59+64+67+68+69+... Ml
Mean of boys =
15
=69.9 Al
_19b1 Mean of girls :39+42+44+48+... Ml
A 20
=62.8
The boys performed better because they have a higher mean Al

Score.
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| The s]edrawing shows an area of city and where town A is situated.

The scaleis 1 cm to 2 km.

16>
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2
Mathematical Formulae

Compound Interest

Total amount = P(] +_r_)
100

Mensuration
Curved surface area of a cone =77/

Surface area of a sphere = 477’

Volume of a cone = ]§7rr2h
4 .
Volume of a sphere = 3 Tr

Area of tniangle 4BC = lEabsin c

Arc length =78, where 8 is in radians

1 s 5 ;
Sector area 3 720 , where 6 is in radians

Trigonometry
a b c

sin4A smB sinC

2=b+c?—2bccos A

Statistics




(a)

(b)

()

(d)

3
Answer all questions.

Section A (39 marks)
Simplify 25a” + 4 — (5a — 4)*.

g-r’

Itis given that p = —/——— .
5! P 5(]2+7r2

. 1 1
i Findp when g=— and r=——.
0] p 9= 3

(ii) Express r in terms of p and q.

2 -—
Simplify 7'"2—3‘-
m°+2m

Given that 8° = 47" =16", find the value of n.

(2]

(1]
(3]

(2]

(2]

Anthony is planning to drive during his trip in Australia. He researches and found

three possible routes.

(a)

(b)

If Anthony travels on route 4, which is 325 km long, he expects to cover
x km per day.

Route B, which is the same distance as route 4, has more difficult driving

conditions and Anthony expects to cover (x - %J km per day.

Route C, which is 15 km longer than Routes A4 and B, has the easiest
driving conditions and Anthony expects to cover (x +15) km per day.
Write down an expression, in terms of x, for the number of days Anthony
expects to take to complete

(i) route 4,

(ii) route B,

(iii) route C.

Anthony estimates that he will reach his destination 2 days earlier if he
travels on route C rather than route B.

Form an equation in x, and show that it reduces to x” + 22x-2530=0.

(2]

(3]

1
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() Solve the equation x* +22x — 2530 = 0, giving your answers to 2 decimal
places. [4]
(d) Calculate the number of days Anthony will take if he travels on route B. Mm
(a) The cash price of a vase is $2399. Patricia bought the vase on hire
purchase. She pays a deposit of $1500 followed by 12 monthly instalments
of $165.20.
(i) What is the total amount Patricia will pay for the vase? [2]
(i) Express the extra cost of buying the vase on hire purchase as a
percentage of the cash price. [2)
(b) Patricia sold the vase to Amanda at a profit of 125% of the amount she paid
for it.
(i) Find the selling price. 1
(ii) To pay for the vase, Amanda took a loan on the selling price for 3
years at a compound interest rate of 1.5% per annum compounded
half-yearly. Calculate how much interest Amanda will pay. [2]
(c) Mr Chia has an annual income of $42 000. He is entitled to a total tax relief

of $2300. Using the income tax rates table below, calculate the total

amount of tax Mr Chia has to pay.

Chargeable Income Rate (%) Gross Tax Payable
On the first $20 000 0 0
On the next $10 000 3.5 350
On the first $30 000 350
On the next $10 000 5.5 550
On the first $40 000 900
On the next $40 000 8.5 3400

(3]




5
(a) ABCD and FGHI are two identical rectangles. EFCG is a straight line.

Prove that triangle BCE is congruent to triangle FIC. [3]
A E B
F
C
D 1
G
H

(b) In the diagram below, 4B, FC and ED are parallel to one another. 4CD,
AFE and BCE are straight lines. 4B =4.5cm, AF =3cm and FE = 6cm.

A 4.5cm B
3cm
F C
6 cm
E D
(i) Triangles ABE and FCE are similar. Name two other pairs of
similar triangles. ' (2]
(ii) Find the length of
(a) CF. m
(b) DE. [1]
(iii) Write down the numerical value of
area of AMBE
(@ (1]
area of AFCE
area of AAFC
b —_— 1
®) area of AAEC [

165
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Answer all questions.
Section B (61 marks)

Begin Section B on a fresh sheet of paper.

The diagram below shows a pendant made of wire. It consists of a regular hexagon

ABCDEF, six identical semicircles with diameter 6 cm and an outer circle, centre O.

Each semicircle touches the outer circle as shown.

(a)

(b)

(©)

(d)

(e)

Find the length of the perpendicular from O to ED.

Show that the radius of the outer circle is 8.196 cm, correct to 3 decimal

places.

Find the total length of wire required'lo make the pendant.

Find the area of the shaded region.

The wire is then recrafted to form the two sectors PRT and QRS with centre

R as shown below. It is given that OR = 17 cm and PO =5 cm. Find the
value of ZPRT in degrees.

(3]

(1

(3]

3]

(2]




(@)

(b)

(c)

(d)

(e)

7
The diagram shows a ramp 4BCDEF in the form of a triangular prism. AB =16m,

BC=15m, CD=24m, ZABC =110° and BCDE lies on horizontal ground.
F

B 15m c

Find the length of 4C.
Find ZACB.
Calculate the volunte of the ramp.

A pole of 18 m stands vertically at point D. Calculate the angle of elevation

of the top of the pole from E.

All faces of the ramp, including its base, are covered with a layer of paint
which costs $30.25 per litre. Given that each litre of paint can cover an area

of 450 cm”. calculate the total amount of money required to paint the ramp.

[3]

(2]

(3]

(2]

(3]

146
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The variables x and y are connected by the equation y = 16— x—2x*. The table

below shows some values of x and their corresponding values of y.

X ~3 -2 -1 0 1 2 2.5
y 1 p 15 16 q 6 1
(a) Find the values of p and g. [m
(b) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for
=3LxrL25.
Using a scale of 1 cm to represent 1 unit, draw a vertical y-axis for
0<y<16. , { Comment [M1}: 1 changed the range of y valuesto
s ; - avoid confusion m exam. Hope 1 is ok. i
On your axes, plot the points in the table and join them with a smooth
curve. (3]
(c) Use your graph to find the value of y when x = -1 5. 1]
(d) By drawing a tangent, find the gradient of the curve at (-1.,15). [2]
(e) Use your graph to find the maximum value of y and the value of x for
which this occurs. [2]
) By drawing a suitable line on the same axis, use your graph to find the

solutions of the equation 0=11- 2 : [2]
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9
In the diagram below, a straight line, /,, with the equation 2y +5x—16 =0 cuts the

x-axis at P and the y-axis at Q.

y
N
0
2y+5x-16=0
X
[ p\
Find
(a) the coordinates of P and Q,

(b) the area of APOQ ,

(c) the length of PQ,

(d) the shortest distance from O to PQ,

(e) the equation of another line, /> which passes through the origin and is

parallel to line /,.

(2]

(2]

(2]

(2]

(1]




The table below shows the number of cups of coffee, tea and milo sold by three

different stalls in a span of an hour.

Coffee Tea Milo
Stall 4 40 35 15
Stall B 28 31 7
Stall C 11 16 23 .

Each stall sold the beverages at a common price of $1.10 for a cup of coffee, $0.90

for a cup of tea and $1.30 for a cup of milo.

(a)

(b)

(©)

(d)

()

Write down a matrix X to represent the number of different types of

beverages sold by the three stalls in a span of an hour.

Write down a column matrix Y representing the cost of each type of

beverage.

Evaluate Z = XY.

Describe what the elements of Z represent.

In one day, Stall A operates for 8 hours, Stall B operates for 6 hours and
Stall C operates for 12 hours. If each stall sells the same number of
beverages per hour as shown in the table above, use matrix multiplication
to calculate the total amount of money collected by all three stalls in that

day.

!

(1]

M

(1]

(2]




10\

In the diagram below, AB and CB are tangents to the circle with centre O at A and C

respectively. 4, F, C, D and E are points on the circumference of the circle and

11

EHGC, AOD and OFB are straight lines.

Given that ZDEC =16°, ZADF = 28° and ZECF =93° . find with clearly stated

reasons

(@)

(b)

(c)

(d)

(e)

0

(2)

B

ZOAB,

ZDOF;

ZOBC,

£ZDCF ,

ZAEC,

LEAF

the length of BC, given that the radius of the circle is 8 cm.

(1]

(1]

(2]

(2]

(1]

(1

(2]

End of paper

168




(4!



2015 SA2 3 Express Elementary Mathematics

Paper 2 Answer Key
1(a) 40a —12 5(a) 5.20 cm

i oy E 144 cm

1(b)(1) = 5(c)
5,07 32.7 cm?
10b)Gi) | r=+ /M 5(d) o
Tp+1
1) T(m—2) 50 6=147.0
m
1(d) n=7 6(a) |254m
2(a)(i) k2 days 6(b) 363
X
325 2710 m*
26 | 1 6(c)
2

2(a)(ii) 340 days 6(d) 202

x+15
2(c) x=40.49, x=—-62.49 6(e) |$106.15

8.13 days 1
2(d) 8(a) |P= (35 , o)
3a)() | $3482.40 0=(0,8)
@Gy | P2 8(b) 12% unit’
3(b)(i) $7835.40 6(d) | 50.2°
3(b)G) | $359.27 6(e) | $106.15

$883.50 ]
3(c) 8(a) |P= (33 , o)
4(a) AAS test 0=1(0,8)

. AAFC and AAED 4 .,
4O | A4BC and ADEC 8(b) | 12 unit
4(b)(ii)(a) | 3 cm 8(c) 2.97 units
4Gy | 5@ | y=-2le

9 40 35 15
4(b)(iii)a) | 4 9a) | X={28 31 7
11 16 23
1 1.1
4(b)(ii)(b) | 3 ob) | ¥={09
1.3




95

9(c) Z=|6728
56.4
It represents the total selling
9(d) price for beverages sold in
stall 4, B and C respectively.
9(e) $1843.60
10(a) 90°
10(b) 124°
10(c) 34°
10(d) 118°
10(e) 74°
10(f) 87°
10(g) 11.9 cm
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Paper 2 Marking Scheme
1(a) 25a° +4—(5a—-4)?
=25a* +4— (254> —40a +16) [M1]
=25a’ +4-25a% +40a -16
=40a-12 [Al]
1_[_1)2
. 2 3
1(b)(1) = N 1V
) +1-3)
2 3
14
p= e (0.191 also accepted) [B1]
2
i qg-r
1(b)(i1 =—
(b)(ii) p sq7 1707
p(5¢* +7r')=qg—»r? [M1]
5pq* +7pr? =q-r’
Tpr* +r? =q-5pq*
r’(Tp+1)=g-5pg’ [M1]
2 _4-5pg’
Tp+1
_ 2
et |972P9 [A1]
Tp+1
Tm’ -28  7(m® -4
1(c) = = 4 [M1]
m-+2m  m(m+2)
_Nm+2)(m-2)
m(m+2)
=M (7—£a]soacceptedJ [A1]
m m
1(d) 8° +4%" =16"
(2°)° +(27)" " = (2% (M1]
218 . 24—271 - 24n
2]4+2n - 24n
14+2n=4n
14=2n
n=7 [Al]
325
2(a)(1) — days
x
325 650
- ——days days also accepted
2(a)(11) ‘e 1 4 (Zx—l Y ¥ J
2




2(a)(iii days B2
(a)(iii) = aday [B2]
325 340
2(b) 1 x+15 [M1]
2
325  340+2(x+15)
1 x+15
A
2
325 340+ 2x+30
1 x+15
x.. —
2
325(x+15)= (370 + 2x)(x—%) [M1]
325x+4875=370x-185+2x* ~x
0=2x +44x—5060
0=x?+22x-2530 [Al]
~22+./222 — 4(1)(-2530
20 . J227 —41)(-2530) -
2(1)
_ —22+4/10604
2
x=40.49 or x=-62.49 [A2]
325
———  =8.13 days
) 40.49—; Bl
3(a)(i) 1500 + (165.20x12) [M1]
= $3482.40 [A]]
3482.40 - 2399
3(a)(ii x100% M1
(a)(i1) 2399 o (MI]
=45.2% (3 s.f) [A])
225
3(b)( 25 %3482.40
(b)) 700
= $7835.40 (B1]
6
3(b)(ii) A= 7835.40(1 + 9&) (M1]
100
= $8194.671
] =8194.671-7835.40 :
=$359.27 (2d.p.) [A]]
3(c) Chargeable income = 42000 - 2300 [M1]
= $39700
Income tax = 350+ —56% x 9700 [M1]

= $883.50

[Al]




4(a)

ZCBE = ZIFC (right angle of rectangle)
£BEC = ZFC] (alt. £s)

BC = FI (equal sides of rectangle)

-~ ABCE = AFIC (AAS test)

[M2]
[Al]

4(b)(i)

AAFC and AAED
AABC and ADEC

[B1]
[B1]

4(b)(ii)(a)

6_CF

9 45
CF - 6x4.5

[B1]

4(b)(i1)(b)

=9 cm

[B1]

4(b)(iii)(a)

area of AABE B 2 ?
area of AFCE 6

(B1]

4(b)(ii1)(b)

9
4
areaof AAFC 3
area of AEFC 9
1
3

(B1]

5(a)

ZEOD = 200

=60°
Let the midpoint of ED be Z

LEOZ = 6;)

=30°
EZ =3 c¢m (radius of circle)

tan30° = i
0z

0Z =5.19615cm
=5.20cm (3s.f)

(M1]

(M1]

[Al]

5(b)

Radius = 3+5.19615
= 8.196 cm (shown)

[B1]

3(c)

Total length of pentagon ABCDEF = 6x 6
=36 cm
Circumference of 6 semicircles = 3 x 27(3)
=187 cm
Circumference of big circle = 27(8.196)
=16.3927 cm
Total length of wire = 36 +187 +16.3927
=144 cm (3 s.f)

[M1]

[M1]

[Al]




5(d) Area of big circle = 7(8.196)
=67.1744167 cm®
Area of 6 semicircles = 3x 7(3)? M1]
=277z cm?
Area of pentagon = 6(%x 6 x 5.19615) [M1]
=93.5307 cm’
Area of shaded region = 67.174416x —27x —93.5307
=32.7cm’ (3s.f) (Al]
5(e) Total arc length of PT and QS = 144.04565- 22— 22
= 100.04565 cm
Let reflex angle PRT be &
O rra7y+ -2 x27(22) = 100.04565 [M1]
360 360
-]—77—79 + l—l—j—rg =100.04565
180 90
1779 | 2279 _ 100.04565
180 0
1916« =100.04565
180
39760 =18008.217
0=147.0° (1 d.p) [Al]
6(a) AC = 16 +15? = 2(16)(15) cos110° [M2]
=25.4002 m
=25.4m (3 s.f) [Al]
in ZACB in110°
6(b) sin _sin (M1]
16 25.4002
LR :Sin_,(l()sml]O j
25.4002
=36.2939°
=36.3° (1d.p.) [A1]
6(c) Area of tnangle ABC = %(16)(1 5)sin(110°) [M1]
=112.7631 m’
Volume of ramp = 112.7631x 24 [M1]
=2706.3147 m’
=2710m’ (3 s.f)) (A1]
6(d) Let the angle be 0
tanf = L [M1]
0 =tan™ 13
15
=50.1944°

=50.2° (1d.p)

(Al]




6(e) Surface area of ramp = (16 +15 +25.4002) x 24 +2(112.7631) [M1]
=1579.131 cm?
Amount of money = ]5—195%1 x30.25 [M1]
= $106.15 (2 d.p.) [A1]
8(a) 2(0)+5x-16=0
x=3-
5
Coordinates of P = (3% ; 0) [B1]
2y+5(0)-16 =0
y=8
Coordinates of 0 = (0, 8) [B1]
1 1
8(b —x3—x8 M1
(b) 5P [M1]
4 .5
= 12— unit [A1]
5
1 2
8(c) PQ= \/(0—35) +(8-0)? [M1]
=7224
= 8.62 units (3 s.f) [A1]
4
8(d) 125 +%+ V7224 [M1]
= 2.97 units (3 s.f) [A1]
g Gradient of /; = 8;01
() 03l
S5
=l
2
y=-214 | [B1]
’ 2
40 35 15
9(a) X=|28 31 7 [BI]
11 16 23
1.1
9(b) Y ={0.9 (B1]
1.3
95
9(c) Z =678 [B1]
56.4
9(d) It represents the total selling price for beverages sold in stall 4, B and C

respectively.

[B1]

132



95
9(e) @ 6 12)678 [M1]
56.4
= (1843.6)
Total amount of money collected = $1843.60 (2 d.p.) [A1]
10(a) ZOAB = 90° (rad 1 tan) [B1]
10(b) 4DOF =180°—-(28°x2) (£ sum of 1s0s. A) ]
L =124° ) [B1]
10(c) ZAOB =180°—124°(adj. Zs on str. line)
= 56°
ZABO =180° - 90° - 56° (£ sum of A) [M1]
=34°
ZOBC = 34° (tangent from ext. pomt) [A1]
10(d) Reflex ZDOF =360°~124° (/s at a point) [M1]
=236°
ZDCF = 236°+2 (£ at centre = 2 £ at circum)
=118° [A1]
10(e) ZAEC =90°—16° (right £ in semicircle)
= 74° [B1]
10(f) ZEAF =180°~93° (£ in opp. segment)
=87° [B1]
10(g) tan 56° = A8 [M1]
=11.9cm
BC =11.9 cm (tangent from ext. pt) [A1]
¢?3

ZAD,
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