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Answer all the questions.
(a) Simplify 9-5(2x+3).
Answer: [1]
(b)  Factorise 30xy” —6xy .
Answer: 1
2 (a) These are the first five terms in a sequence.
1 4 9 16 25
Write down an expression for the nth term of this sequence.
Answer: (1
(b)  Hence, write down an expression for the nth term of this sequence.
4 7 12 19 28
Answer: (1]
3 Determine if 3*° or 82°°is greater. Explain your answer.
Answer:
(2]
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4 (a) On the diagram, sketch the graph of y = —l. The point (1,—1) is marked.
N S
y
t
> x
0 °
1
(b)  On the diagram, sketch the graph of y = -l—z The point (1,1) is marked.
x
y
A
L]
> X
o
(1
5 (a)  Express 7—4x+x* inthe form p+(x+q)’ where p and g are constants.
Answer: [2]
(b) Hence, explain why 7 —4x + x? =0 has no real solution.
Answer:
(1
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6 The table shows the number of goals scored in the soccer matches played by a group
of boys in S League. '

Number of Goals 1 2 3 4
Number of Matches 4 2 7 x

(a)  The boys scored 4 goals in x number of matches. Given that the modal
number of goals is 3, find the greatest possible number of matches played by
the boys during the league.

Answer: M

(b)  Part of the above table is represented in the pictogram.

Number & g;
of matches " .

o »
1 2
Number of Goals

State one aspect of the graph that may be misleading and explain how this may
lead to a misinterpretation of the pictogram.

Answer:

(2]

6
8 When an object travels in a circular motion, there are two equations which govern the
physics of the motion.

2
Equation I: F = i
»

; GMN

Equation II: £ =—

»”

(a)  Giventhat M =7x10", v=12x10" and r = 2.6 x10’, using equation I,
evaluate F. Leave your answers in standard notation.

Answer: F= (1

(b) Using both equations I and II, express v in terms of N, G and r.

Answer: [2]

7 Megan is playing with 594 cubes. Megan uses all 594 cubes to make a cuboid. Each
of the sides of the cuboid is made up of more than 3 cubes. Find the number of cubes
on each side of the cuboid.

Answer: x x [3]

9 (a) Solve the inequality 17-4x < x+5<3x-6.

Answer: 2]

(b) Hence, write down the smallest value of x if x is a prime number.

Answer: m
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7

The freezing point of a liquid is —7 °C. The temperature difference between
its freezing point and boiling point is 25°C.

(a) Find the boiling point of the liquid.

Answer: °C_ 1]

(b)  An addition of a small quantity of salt into the liquid decreased its freezing
point by x°C and increased its boiling point by y°C.

Find the temperature difference between the freezing point and the boiling
point of this liquid-salt mixture, in terms of x and y.

Answer:

°C [2]

11

In the diagram below, 4B =6 cm, BC =4 cm, AE =5 cm and ZAEB = ZACD.

Find the length of DE.

D c
4 cm
B
E 6 cm
5cm
Answer: cm [3]
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12 In the diagram below, not drawn to scale, ABCD is a square.
Ais (0, 7), Bis (3,0) and C is (10, 3).

X
D
A(0,7)
(10, 3)
B(3, 0) o
(a)  Find the coordinates of D.
Answer: D ( : ). (1
(b)  Find the area of triangle BCS, where S is the centre of the square.

Answer: units?  [2]

Dunearn Secondary School Elementary Mathematics [Turn over



9
13 e={x:6<x<20}
A ={x:xisaneven number}
B ={x:xisamultipleof 3}
(a) List the elements of
(0] 4,
Answer: 1
(i) A'NB.
Answer: 1
(b)  On the Venn diagram shown, shade the set 4'UB'.
£
A B
(1]
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Class 4 and class B have 40 students each. The box-and-whisker plot below shows
the distribution of their marks in a Math test.

| | | \ | | | I | ) |
I | T 1 L ! |

50 60 70 80 90 100

14

(a) Find the number of students in, class 4, who scored less than 85 marks.

Answer: m

(b)  Below are two statements comparing the marks for Class 4 and B.
For each one, write whether you agree or disagree, giving a reason for each

answer.

Statement Agree/ Disagree Reason

Students in Class 4
score better

Greater number of
students in Class 4
score at least 70 marks

(2]
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15 There are three jugs X, ¥ and Z. Jugs X and Y are geometrically similar. The volume
of X and Y are 216 cm® and 512 cm? respectively.

Y

Tug X Jug ¥ JugZ

(a) Find the ratio of the height of X to Y.

Answer: : [1]

(b)  The volume of X is given by the formula V' = -%rlh where 4 is the height of
the jug and r the radius of the circular base. Find the volume of Z which has

% the height of X and thrice the radius of the circular base of X.

Answer: cm’  [2]

Dunearn Secondary School Elementary Mathematics [Turn over

pe— Lt e Lnsssd iy Kt [ B — o [— p— [o— [— il

12

16 In the diagram, the coordinates of P (8, 15) and Q (- 3, 4) are drawn.
P
1&

Q

% A
5 N

(a) Find the value of tan 4.

Answer: 1]

(b) Find the value of cos B.

Answer: [2]

17 (a)  The figure below shows a quadrilateral. [dentical circles with radius of 2 cm
are drawn such that the centres of the circles are at the vertices of the
quadrilateral. Calculate the area of the shaded region if each of the side of the
quadrilateral is at least 5 cm. Leave your answer inm.

Answer: cm® 2]
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(b)  In the diagram, ABCD is a rhombus.
AX is perpendicular to BC and intersects BD at L.

\>4/

\
// \V/

c
Prove that AALD is congruent to ACLD .

Answer:

(2]
18 Anarea of 324 km? is represented on a map by an area of 36 cm?.
(a) Find the scale of the map in the form 1 : n.
Answer: : [2]

(b)  Find the length of a road on the map with an actual distance of 85 km, leaving
your answer to the nearest centimeters.

Answer: cm [2]

14

19 The sketch shows the graph of y = ka* + 1. The graph passes through the points
P(0,-2) and O(5,-95).

(a) Find the values of kanda. ~ szo----ooeeoo r—-----—-—------:
L 4
P(0,-2)
Q(5,-95)
Answer: k=
a= (2]

(b) A straight line is drawn from P to Q.

Find the equation of the line PQ.

Answer: (2]
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20 Alvin rented a 696 square feet apartment in Washington D.C. for 1800 USD.
Benjamin rented a 60 m? apartment in Beijing for 6500 CNY.

1.00 USD = 6.81 CNY.
1 square feet = 0.093 m?.

Which apartment is cheaper to rent? You must show your calculations.

Answer: (4]
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21 (a) Factorise completely 5ax —5ay —25dx + 25dy.

Answer: [2]
. g b By i 5 11
(b)  Write as a single fraction in its simplest form ——+—; .
x-2 x -4
Answer: [2]

Dunearn Secondary School Elementary Mathematics [Turn over



17 - 18

22 The diagram shows the speed-time graph of a car’s journey. 23 The diagram shows four points 4, B, C and D on the circumference of a circle centre
0.
Speed ( m/s)‘
60T A 8 cm B
4 cm
)
0 ¥ T ¥ : gl C
124 40 0 Time (s) 2cm
(a) Calculate the acceleration when 1= 15 s. D

AB is a chord of length 8 cm and is 4 cm from O: CD is a chord 2 cm from O.
Find the area of the shaded segment.

Answer: m/s> [1]

(b) Calculate the time taken by the car to travel 1.62 km.

Answer: s (3]

Answer: cm? [4]

Dunearn Secondary School Elementary Mathematics [Turn over Dunearn Secondary School Elementary Mathematics [Turn over



prosey o — [eem— [ L— [— [ p— [S— [Fi— mcarad LN— e

19

24 The diagram shows a circle BDC, with centre O. ZBOD =110°, AE and DE are
tangents to the circle at B and D respectively.

(a) Showing all reasons clearly, find ZBCD.
Answer: * 2]
(b) Explain why OBED lie on the circumference of another circle.
Answer:

[2]
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25 Points A, B and C are three checkpoints on flat ground. Points 4 and B are given
below.

(a) Point C is located 7 km away from Point 4, at a bearing of 160°.
Using a scale of 1 cm to represent 1 km, construct and label the position of
checkpoint C clearly. [

(b) A checkpoint D is to be built equidistant from

I. AandB.
II. ABand AC.
Using ruler and compasses only, find and label the position of the
checkpoint D. [31
N
A
B
End of Paper
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Secondary 4 Express/ 5NA Mid Year Examination 2017

Mathematics 4048 Paper 1 Marking Scheme

1 (a) | -10x-6 Bl
(b) | 6xy(Sy-1) Bl
Marker’s comment:
2 (a) | n? Bl
(b) [ n?+3 Bl
Marker’s comment:
3 3400 = 32(20—0)
=920 Ml M1 for showing 92%
9200 g200 No Al if no explanation.
Hence 3" s greater. Al
Marker’s comment;
4 () »
[' > Bl
(b) .
Bl
w—
%
Marker’s comment:
5 () | (x-2)2+7-4 Ml
=3+(x-2) Al
(b) | (x—2)? is always positive or zero hence | Bl

3+(x—2)" is always greater than zero or

does not cut the x axis, hence no solution.

Marker’s comment:

S i Nl [ it S S [t pa—— o L Ly -
6 (a) |19 Bl 1
(b) | The size of the football is not the same B1 B1 for different size
hence it may mislead that bigger football
means more matches. Bl B1 for bigger football is
misleading as it means
Or more matches.
Pictogram of same height may mislead that | Bl B1 for same height
both have same number of matches. B1 2 BI1 for it misleads that
both have same number of
matches.
Marker’s comment:
7 594 =2x3x11 Ml
=(2x3)x3*x11 Ml
(each side made up of more than 3)
=6x9xl11 Al 3
Marker’s comment:
8 (a) | F=3.88x10" Bl 1 Rounded off to 3sf.
(b) | GMN _ Mv?
r? r
P e 2L, M1
r
GN
=+ |—
v B Al 2
Marker’s comment:
9 (a) | x+5<3x-6
=] | M1 for both x>5.5 and
x> 2.4 correct .
¥255
17-4x<x+5
-5x<-12
x>24 MI
Hence x>5.5. Al 2
(b) |7 Bl 1

Marker’s comment:




10 (a) | 18°C Bl
(b) [ 18+ y—(-7-x) MIV ect for their (a)
=25+y+x Al
Marker’s comment:;
11 AD 10 M1
6 5
AD=12 L
DE=12-5 1
=7cm A
Marker’s comment:
12 (a) | D(7, 10) Bl
(®) | tength 4B = 7% +3
=58 Ml M1 for length of BC= 4B
2
Area of ABCS = \/54_8
=14.5 units® Al
Marker’s comment:
13 (ai) [{7,9,11,13,15,17,19) B1
(aii) | {9, 15} Bl
(b) Bl
Marker’s comment
14
@) £x40=305tudems L
100
(b) | Agree because the students in class A has Bl B1 for agree and correct
higher median score. reason.
Agree because 02, 50" percentile of Bl B1 for agree and correct

students in class B score 70 marks or less
while Q1, 25 percentile of students in
class A score 70 marks or less

reason.

Marker’s comment:

15 (@) | heightof X _ 216
height of Y 512
3
4
Ratio 3 : 4 Bl
(b) _ T 23
= EGr) Zh M1 M1 for substituting into
formula
= £l X L rth
4 15
= 2—7 x216
4
=1458 cm’ Al
Marker’s comment:
16 (a) |15 Bl
8
® | g 3 rar
=5 M1
cos B = — d Al
5

Marker’s comment:

17 (a) | Sum of int angle = 360° area of shaded region =
360° is the same as angle at a point. area of circle.

Hence area of shaded region = m ( 2)?
=4 cm? B2
(b) | AD=CD (sides of a rhombus)
ZADL = ZLDC ( LD bisects ZADC) Ml
DL is common.
By SAS, AALD is congruent to ACLD. Al

Marker’s comment:

18 (a) |36 cm?on map rep 324 km? on ground M1 accept 1 cm? on map
6 cm onmap rep 18 km on ground M1 rep 9 km? on ground
lcm onmap rep3 km on ground
- 1:300 000 Al

(b) % 38538 M1V ecf for their (a)
Al

~ 28cm ( nearest cm)

Marker’s comment:




e R’ b o i) (R e s i [ Wl [ [P V-
19 (a) | Sub. (0,-2),
-2=ka’® +1
k=-3 Bl
Sub. (5,—95)and k = -3,
-95=-3a° +1
-96 =-3a’
32=d
a’=2°
a=2 Bl
(b) e 95-(-2) Accept m as — 18.6
5
93
Sl M1
5
93
=——x-2 Al
Y 5
Marker’s comment:
20 1800USD = 1800x 6.8 1CNY Accept alternative
=12258 CNY Ml comparison with common
basis. Eg in USD.
696 sq ft = 696x0.093m>
=64.728 m’ Ml
Alvin’s apartment cost 189.38 CNY/m? Accept alternative
Benjamin’s apartment cost 108.33 CNY/m? | | M1 comparison with common
basis. Eg . in Sq feet.
So it is cheaper to rent Benjamin’s
apartment Al
Marker’s comment:
21 (a) | Sa(x-y)-25d(x-y) M1
S(a-S5d)(x~y) -
(b) 5(x+2) " 11 Ml
(x=2)(x+2) (x—=2)(x+2)
Sx+10+11
(x-2)(x+2)
S5x+21
(x-2)(x+2) Al

segment), OBED lie on the circumference of
a circle.

22
@1 895 52 Bi
24
(b) | Let ¢ be the time taken to travel 1.62 km.
1
1620~ —(24)(60) =900 km
S 24)(60) M
60(¢ —24) =900
t-24=15 Ml
t=39s Al
Marker’s comment:
3 Radius = V4? +4?
=32
=5.66cm (3sig. fig.) M1
2
ZCOD =2xcos ™| ——
(%)
=138.590° Ml
Area of shaded region
_ 138.590 . (\/3_2)2 _
360
(lx V32 x+/32 xsin 138.590)
2 Ml
=28.118
=28.1cm” (3sig. fig.) Al
Marker’s comment: .
24 (a) | reflexBOD =360-110
=250° (angle at a point)
M1
ZBED= 220
% Al
=125° ( £ at centre= 2 Z at circumf)
(b) | ZBED=360-110-90-90
=70° (sum of int £ of quad)
Since ZBED+ ZBOD =180° M1
( properties of cyclic quad or Zin the opp
Al

Marker’s comment:

Marker’s comment:




25  (a)

®) | Angle bisector ZBNC
Perpendicular bisector of 4B
Point D labelled

Bl 1 BI for labelling of
checkpoint C correctly.

BIV ecf for their (a)
Bl

Bl 3

Marker’s comment:
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Answer all the questions.
1 (a) Simplif 2 ) (= (2]
PV W) Tay)

L X +4x =21

(b)  Simplify =
Py 2x*-18 [2]
(c) Solve the equation (p—-2)(2p-7)=9. (3]

N

2 John has three 50 cent coins and two 10 cent coins in his pocket. He takes two coins out
of his pocket, at random, one after another. The coins are not replaced.

(a) Draw a complete probability tree diagram to show the possible outcomes and their
probabilities. 2]
(b) Find the probability that the total value of the two coins taken out is
(i) 20 cents, [1]
(i) 60 cents. [2]
(¢) John takes out a third coin from his pocket. Find the probability that the total value of
the three coins taken out is 70 cents. 2]
Dunearn Secondary School Elementary Mathematics (4048/02) [Turn over

[y | S—) il N [— Ko e L Y— pe— B  —— et —— [—
4
3 (a) (i) Express 2025 as a product of its prime factors.
(ii) Using your answer to part a(i), explain why 2025 is a perfect square.
(ii)  m and n are both prime numbers.
Find the values of m and » so that 2025 x 2isa perfect cube.
n
(b) A gift shop sells three types of goodie bags.

Bag A contains 3 bottles of soft drink and 5 boxes of chocolates.
Bag B contains 2 bottles of soft drink, 3 boxes of chocolates and 5 boxes of candies.
Bag C contains 1 bottle of soft drink, 2 boxes of chocolates and 7 boxes of candies.

The cost price of a bottle of soft drink is $2, a box of chocolates is $12 and a box of
candies is $5.

The numbers of each type of item in each goodie bag are represented by the matrix

(1
(1]

(1

350
Q=2 3 5|
1 2 7
(i) Represent the cost price for each type of item in the goodie bag by the matrix P.  [1]
(ii) Evaluate M = QP. 1
(iii)  State what the elements of M represent. [1]
(iv)  The shop intends to make a profit of 15% on goodie bag A, 20% on goodie
bag B and 30% on goodie bag C.
Write down a matrix N such that the product NM gives the selling price of each
goodie bag. 1
(v)  Evaluate NM. (1
Dunearn Secondary School Elementary Mathematics (4048/02) [Turn over
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(a)

5

The cost, ¢ dollars, of the electricity bill is given by the formula ¢ =p+gn, where n is
the number of units of power used.

Mrs Tan has to pay $54 if she uses 300 units of power and $78 if she uses 500 units of
power.

(i) Write down a pair of simultaneous equations in terms of p and g to represent
this information.

[2]

(i) Solve these simultaneous equations to find the values of pand q. 2]

(iii)  Find the number of units of power used by Mrs Tan if she has to pay $68.40. [n
(b) A shopkeeper raises the prices of his goods by 10%. He then starts the annual sales by

offering his customers a discount of 10%.

Did the customers actually receive any discount? Explain your answer showing clear

working. [2]
(¢) Ifthe height of a triangle is decreased by 20% while its area remained unchanged, find

the percentage change in the length of the base. [2]

Dunearn Secondary School Elementary Mathematics (4048/02) [Turn over

(a)

6

The amount of money collected by 80 members of the school soccer club for a fundraising
event is distributed as shown in the cumulative frequency curve below.

Cumulative -+

Frequency

P

5]
4 4

(i) the median amount of money raised,

(i) the interquartile range.

P

Ly

Use the cumulative frequency curve to estimate

{
LT

~ Amount of money ($)

(1]
(2]

Dunearn Secondary School

Elementary Mathematics (4048/02)

(b)  The same information can be represented using a grouped frequency table as shown below.
Amount
ofmoney | 20<x<40 | 40<x<60 | 60<x<80 | 80<x<100 100<x <120
$)
Frequency p 30 30 q 4
(i)  Obtain the values of p and g. [2]
(ii)  Using your grouped frequency table, calculate an estimate of the mean and
standard deviation. [3]
(c) 80 members from the school outdoor club also raised funds for the same event. The
box-and-whisker plot shows the distribution of the amount collected by them.
0 20 40 0 80 100 120
Using the data from the box-and-whisker plot, make 2 comments about the amount of
money collected by the two different clubs. 3]

[Turn over



6 In the diagram, O is the centre of the largest semicircle. The circle with centre R has a radius
of (3 + 2) cm. Two identical semicircle, with centres P and Q, each has a radius of
(6r+ 1) cm.

»

P (6r+1)em O (6r+1)em Q

(a) Write down an expression, in terms of 7, for

(i  OR, m

(i) OR 2]

(b)  Form an equation in r and show that it reduces to 18#2 -21r-4=0. [2]

(¢)  Solve the equation 187> =21r—4=0. [31

(d) Find the area of the shaded region. [4]
Dunearn Secondary School Elementary Mathematics (4048/02) [Turn over

7 (a) Pisthepoint (7,1) and Qs the point (2, 6).

(i) Find ;a‘ [2]
() fSP= 3@ , find the coordinates of S. [2]

— (h+2 N —_

(iii)  Given that OR = 5  find the value of h if OR is parallel to PQ. m

(b)
T
R
' B

OABC is a parallelogram. o P 4

OA=p, OC =q and CT=44C.
ACT, BRT and OCR are straight lines.

(i)  Express each of the following, as simply as possible, in terms of p and/or q,

™ 08, (m
() or, 2
© BT, (1
(i) Given that BR = %q —p, find k if OC = kCR. 2]
(i) Find the value of ——————::Z: zg i g i(’;f . n

Dunearn Secondary School Elementary Mathematics (4048/02) [Turn over



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

The variables x and y are connected by the equation y = %x’ -3x247.

Some corresponding values of x and y are given in the table below.

x -2 -1 0 1 2 3 4 5
y -9 P 7 4.5 -1 -6.5 -9 =5.5
(a) Find the value of p. [1]
(b)  Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for —2 < x <6 .
Using a scale of 1 cm to represent 1 unit, draw a vertical y-axis for —9 < y<T.
On your axes, plot the points given in the table and join them with a smooth curve. [3]
(¢) The equation %Jf —3x? = —12 has three solutions.
Explain how this can be seen from your graph. 2]
(d) By drawing a tangent, find the gradient of the curve at x =0.5. [2]
() () On the same axes, draw the graph of y=2—x for ~2<x<6. (1)
(i)~ Write down the x-coordinate of the points where this line intersects the curve. [1]
(iii) The x-coordinates of the points where the two graphs intersect are solutions of
the equation x* + ax? + bx + ¢ = 0. Find the values of a, band c. [2]
Dunearn Secondary School Elementary Mathematics (4048/02) [Turn over
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9. In the diagram below, O, R and S are three points on horizontal ground.
RQO=89mand SR=12.5m.

A vertical flag pole PQ stands at O and the angle of depression of R from P is 27° .

R is due south of Q and the bearing of S from R is053°.

(a)  Find
(i) the length of OS,
(i)  the angle OSR,
(iii)  the bearing of S from Q,
(iv)  the area of triangle QRS,
(v) the height of flag pole PQ.

(b) A man walks from Rto S.
Find the greatest angle of elevation of P from a point on RS.

Bl
2]
(1]
(2]
(2]

(2]

Dunearn Secondary School Elementary Mathematics (4048/02)
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10. Large canals are used in Singapore to regulate water flow to prevent floods from
occurring.

In this question, the canal can be modelled as a trapezoid attached to the top of a
half- cylinder as shown below.

The cross section of the drain is made up of a trapezium and a semicircle. The
radius of the semicircle is 0.5 m and the vertical height measured from the bottom
of the semicircle to the top of the trapezium is 2 m. The length of one of the
parallel sides of the trapezium is twice the length of the other.

(a) TFind the lengths of the parallel sides and the vertical height of the [2]
trapezium.

(b) Calculate the volume of the drain, in cubic metres, which stretches for [4]
10 m.

(¢) A drain must be able to channel away 90% of the rain water within 30
seconds. If not, preventive measures need to be set up to curb the flood.

Useful Information

*  The rate of flow of water for this drain during a particular
rainstorm is 48000 litres per minute
1 m? is equivalent to 1000 litres

Determine whether preventive measures need to be set up for that particular
rainstorm. Show your working and give reasons to justify your answer. [4]

End of Paper 2
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Secondary 4 Express/ 5NA Mid Year Examination 2017
Mathematics 4048 Paper 2 Marking Scheme

Deduct 1 mark overall for missing or incorrect units.

1| (a) 2?
)3 Bl
2 2%
3xzy7 2
= -t Bl
16
(b) (x+7)(x-3) M1 M1 for both expression
2(x+3)(x-3) factorised
_ox+7
2(x+3
( ) Al |2
(c) 2p* -7p- 4p+14=9 Ml Correct expansion
2p* ~11p+5=0
2p-D(p-5)=0 Ml Either using factorisation
_1 —_— or quadratic formula
=5 Al |y
[
Marker’s comment:
2| (a) Complete correct tree diagram for 2
selections with all 6 probabilities correct.
2 50¢
4
0
3 0
z 2 Award B1 for branches if
p) = 10¢ .
4 B2 2 first selection correct.
Probability: 2oe
3 4
2 g F
4 104
7 log
(®) 1 p@ocentsy = 2L L
(20 cents) T Bl 1
(i) | p60 cents) = 224 2432
(60 cents) ¥ 45 e V their tree diagram
3
- Al |,

—

Y) L

[

(c) P(70 cents)
(3 2 I) (2 3 1] (2 1 3) M1 V their tree diagram
T ==X = o] == ===
5 4 3 5 4 3 5 4 3
3 Al
"0
l
Marker’s comment:
3| (ai) 34 %57 Bl
(aii) Indices of the prime factors are all B1
mutiples of 2/ divisible by 2.
(aiv) m=5,n=3 Bl B1 for both correct values
(bi) 2
P=|12
3 Bl
(bii) 3 5 0Y2
M=[2 3 5|12
1 2 708
66
=65
\ for their (bi)
61 Bl
(biii) The elements represent the cost price of
each type of goodie bag respectively. Bl
(biv) LIS 0 0
0 12 0
0 0 13 B1
(bv) 75.90 \ for their (biv)
78 Do not award if elements
are not to 2 d.p. for non-
79.30 Bl exact answers
Marker’s comment:
4 | (ai) p+300g=54 —(1) Bl
p+500g=78 —(2) Bl
(aii) | p=18and or M1 for correct method
q=0.12. to substitute or eliminate
one variable.
B2 Bl for 1 correct solution.
(aiii) | 420 Bl \ their p and ¢
(b) Let the original price of the goods be $x.
. . 90
Price after the discount = m x1.1x M1 Correct method to
- $0.99x calculate discount
Yes, actual discount of 1%. Al

Marker’s comment:




(d)

RQ:9(1%)+3 =15cm

OR=9(1%) =12cm
OR=9cm

(¢) - 1 Ml Correct attempt to
7" bx0.8h= 2 bxh compare the area of the
b triangle
—=1.25
b Al
% change = 25%
Marker’s comment:
5| (ai) $60 B1
(aii) Interquartile range = $68 — $50 M1
=§18 Al
(bi) p=10 Bl
q=6 Bl
(bii) | Mean =$ 61 Bl
- 328000 M,
Std Deviation = 80 (61)? Al Penalise one mark from
=$19.50 Or question 5 if answers (non-
) B2 exact) are not to 2d.p.
(c) Median = $66 For obtaining median and
IQR=70-52=$18 Bl IQR
Students from outdoor club raised more B1 v their (ai) and (aii)
money than soccer club as their median
amount is higher.
Amount of money collected by both groups | Bl
of students are equally consistent as their
IQR is the same. \ their (ai) and (aii)
Marker’s comment:
6 | (ai) |RQ =Q@r+2)+(6r+1)
=9r+3 Bl
(aii) | OR =2(6r+1)—(3r+2) M1 Use radius of large
=0r Al semicircle minus radius of
small circle
(b) | (9r+3)* =(6r+1)* +(9r)’ Bl Form appropriate equation
8177 +54r +9=36r> +12r +1+ 817
36rt —42-8=0 Bl
18r* —21r —4 = 0 (shown) Simplify the equation
(©) —(-21) £ 4[(-21)* - 4(18)(—4
r= (2D £4(2D a8)4) Bl Apply quadratic formula
2(18)
_21% N729
36
1 1 B1
= 15 or - Bl Both answers correct, no
rejection
or
(3r—f)(6r +11)= 0 B1
r=l-or-= Bl
3 6 Bl

(12 M1 Finding one accurate angle
ZOQR =sin s in the triangle by use of
] trigonometry.
= 53.1301 v their (c)
12
ZORQ =cos™| =
e (15)
=36.8699°
Area of small sector M1 —— Fiorh
inding the areas of bot
= 36386%99 x (3.142)x (6)* =11.5845 cm? sector
Area of large sector = 533':;:)01 x(3.142) x 9*
=37.5603 cm?
Arca of triangle OOR = ~x9x12=S4cm? | M1 Finding the arca of the
2 triangle
Area of shaded region \ their (c)
=54-37.5603 —11.5845 =4.8552
=4.86 cm?
Al 4
Marker’s comment:
7| (ai) e ey s {3 |
PQ=PO+0Q= 5 M1
F5l=,/ -5)% +(5)* =7.07 units a1 |2
(i) | SP=3P0
SO+0P=3PQ
— (5 (T (-2 M1 V their (ai)
SO=3 - |=
The coordinates of S is (22, -14). fo'l‘i‘]”"' in coordimate
(aiii) h+2) — (-5 v their (ai)
=kPQ=k
5 Q 5
k=1 Bl |1
h=-7
(bi)a) | OB =04+ AB
=04+0C
= E + g Bl l




_ — S e [u— O (= s
(bi)(b) | 4C=0C-04
=q-p Ml For finding /Té
OT =OA+ AT
=E+5A_C"
=p+5(g-p)
=5g—4p Al
(bi)¢) | BT =0T -0B \ their (bi)(b)
=5q-4p-p-q
=4q—-5p B1
(bii) — ey e, —
OR = OA + AB + BR
i} ) —
= %q M1 For finding OR or
— 55— CR
OC == CR
4
o
4
Al
(biii) — | —
BR =— BT
5
areaof 4 BCR _ 1
areaof ACRT 4 Bl

| Marker’s comment:

[oa— e [P ="} [en—— s ! At (- " —— [oow——; st [——
8] (a)
(b)
1 : 10 :
All points plotted correctly
Smooth curve through plotted points
Correct scale and axes labelled
© %x’ -3x24+7=-5 Bl
Aty =-5, there are 3 points of
intersection, indicating 3 solutions to the Bl
equation.
(d) Draws tangent at x = 0.5 and estimates M1
(change in y)/ (change in x)
—2.63 (x0.3) Al
(ei) Line of y=2-x drawn Bl
(eii) x=-1.05 ,1.8,525
(all values 0.1) Bl For all 3 correct answers
i) [ 15 .,
Ex =-3x"+7=2-x Mi
132l sxas=0
2
x* =6x> +2x+10=0
a—-6,b=2,¢c=10 Al

Marker’s comment:




9 | | 0s?=89%+12.5>-2(8.9)(12.5)cos53° | M2
0S =10.0775
Al
=10.1m
(aii) | By Sine Rule,
sinZOSR _ sin53°
89  10.0775 | Ml Finding angle either using
T Ehb sine or cosine rule
it ZPSR =B 23"
10.0775
ZQOSR = 44.8554°
~44.9° Al
(aiii) | Bearing of S from Q = 53°+44.9° \ their (ai)
~097.9° Bl No mark if answer is not
expressed to 3 digit
i) %x8.9x12.55in53° Ml
=44.4m? Al
(av) e PO Ml Appropriate trigo ratio
8.9
PO=4.53m Al
(b) Shortest distance from Q to RS
_ 44.424 _
=1 oD M1 For finding perpendicular
5 x12.5 distance
or
\ their (av)
= 8.9sin53°=7.10785 m
45347
7.10785
0=32.5° Al

Marker’s Comments:

10 (a) | Vertical height of trapezium =2 — 0.5
=15m Bl
Length of shorter side =0.5x2 =1m
Length of longer side =1.0x2 =2m B1 For both correct parallel
lengths
(b) | Volume of half of cylinder
1
- 2 —
=n(0.5) x10x - M1 \ for their length in (a)
=39275m’
Volume of the trapezoid
1
=Ex(1+2)x1.5x10 M1 \ for their length in (a)
5 Apply volumes of cylinder
=225m and trapezium
Volume of the drain = 22.5+3.9275 M1
=26.4275
=264 m? Al
(©) 90
90% volume of water = 26.4275x 00 M1 y for their volume in (b)
=23, 3 Use the appropriate non-
F85m linear info such as 90%
48000 litres per min = et Ml For comparing the rate of
10003" 60 flow based on same time
=0.8 m’/s interval
M1 Using either time taken to
Time taken to drain the volume of water drain or volume it can hold
_ 23.785 as a means of checking
0.8
=29.73125s
Since the time taken to channel water is Make judgement based on
Al sound mathematical

29.73s which is < 30s, there is no need to set
up preventive measures.

Alternative method of determination can be
based on whether the canal can hold the
stated volume of water during the storm.

calculations

* All M1 awarded for
correct method regardless
of accuracy.

Marker’s Comments:
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