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SECTION A(1) (35 marks)

-243
1. Simplify (xy 2 ) and express your answer with positive indices. (3 marks)
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2. Factorize
(@ a*-2a-3,
b  ab®+b*+a’-2a-3 .
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3. (8 Roundup 123.45 to 1 significant figure.
(b)  Round off 123.45 to the nearest integer.

(¢) Round down 123.45 to I decimal place.

(3 marks)
L. 90
h. LY.
c. 1 3-¢
4, The table below shows the distribution of the numbers of calculators owned by some students.
Number of calculators 0 1 2 3
Number of students 7 14 15 4
Find the median, the mode and the standard deviation of the above distribution. (3 marks)
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5.

Consider the formula 2QGm+n)=m+7 .
(a) Make n the subject of the above formula.

(b)  Ifthe value of m is increased by 2, write down the change in the value of ».
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(4 marks)

b. =5

The marked price of atoy is $255 . The toy is now sold at a discount of 40% on its marked price.

(a)  Find the selling price of the toy.

(b)  Ifthe percentage profitis 2% , find the cost of the toy.

Q. Ziﬁf - ((~Yot) = $ IS,
L GA $C e Ml (ot of o fou
(16-C o/ >7j J

{ -
AT R 6 e
C

f[3-¢ . 1

C To

(4 marks)

FID -JTo - >

C - 1fo.

¥

S ige gyt covt af e —ffg

Answers written in the margins will not be marked.

2014-DSE-MATH-CP 14 4

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

7. Let f(x)=4x3 —5x*-18x+c, where c is a constant. When f(x) is divided by x-2, the
remainder is —33 .

(@ Is x+1 afactorof f(x) ? Explain your answer.

(b)  Someone claims that all the roots of the equation f(x)=0 are rational numbers. Do you agree?

Explain your answer.
(5 marks)
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8. The coordinates of the points P and @ are (-3,5) and (2,-7) respectively. P is rotated
anticlockwise about the origin O through 270° to P’. Q is translated leftwards by 21 units to Q' .

(a)  Write down the coordinates of P’ and Q' .

(b) Provethat PQ is perpendicularto P'Q’.

(5 marks)
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9. In Figure 1, D is a point lying on AC such that ZBAC = ZCBD .
B
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(@) Provethat AABC ~ABDC .

(b)  Suppose that AC=25c¢cm , BC=20cm and BD=12cm . Is ABCD a right-angled

triangle? Explain your answer.
(5 marks)
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SECTION A(2) (35 marks)

10. Town X and town Y are 80km apart. Figure 2 shows the graphs for car 4 and car B travelling on

the same straight road between town X and town Y during the period 7:30 to 9:30 in a morning,
Car A travels at a constant speed during the period. Car B comes to restat 8:15 in the morning.

Y 80

Y Car 4

g

g 4 Car B

c§ /

8

8

2

X 073 815 9:30
Time
Figure 2

(@)  Find the distance of car 4 from town X at 8:15 in the morning, (2 marks)
(b)  Atwhattime after 7:30 in the morning do car 4 and car B first meet? (2 marks)

(c) The driver of car B claims that the average speed of car B is higher than that of car 4 during

the period 8:15 to 9: 30 in the morning. Do you agree? Explain your answer. (2 marks)
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11.  There are 33 paintings in an art gallery. The box-and-whisker diagram below shows the distribution of
the prices (in thousand dollars) of the paintings in the art gallery. It is given that the mean of this

distribution is 53 thousand dollars. - I’
3L U o
X
A Price (thousand dollars)
18 42 55 63
(a)  Find the range and the inter-quartile range of the above distribution. (3 marks)

(b)  Four paintings of respective prices (in thousand dollars) 32, 34, 58 and 59 are now donated
to a museum. Find the mean and the median of the prices of the remaining paintings in the art
gallery. . (3 marks)
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12.  Thecircle C-passes through the point A4(6,11) and the centre of C is the point G(0,3) .

(@)  Find the equation of C. (2 marks)

(b) P is a moving point in the rectangular coordinate plane such that AP =GP . Denote the locus
of Pby I'.

(i) Find the equation of I .
(ii)  Describe the geometric relationship between I and the line segment AG .

(iiiy If I cuts C at Q and R, find the perimeter of the quadrilateral AQGR .
(5 marks)
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13.  Itis given that f(x) is the sum of two parts, one part varies as x*

Suppose that f(2)=59 and f(7)=-121.

(a) Find £(6) .

and the other part is a constant.

(4 marks)

(b) A(6,a) and B(-6,b) are points lying on the graph of y =f(x) . Find the area of AABC ,

where C is a point lying on the x-axis.
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14.  Figure 3 shows a vessel in the form of a frustum which is made by cutting off the lower part of an
inverted right circular cone of base radius 72c¢m and height 96cm . The height of the vessel

is 60cm . The vessel is placed on a horizontal table. Some water is now poured into the vessel. John
finds that the depth of water in the vessel is 28 cm .

96 cm

(a)  Find the area of the wet curved surface of the vessel in terms of 7. (4 marks)

(b) John claims that the volume of water in the vessel is greater than 0.lm* . Do you agree?
Explain your answer. (4 marks)
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SECTION B (35 marks)

15. The graph in Figure 4 shows the linear relation between log,x and logzy .

The slope and

the intercept on the horizontal axis of the graph are :31 and 3 respectively. Express the relation

between x and y inthe form y = Ax* | where 4 and k are constants.

logg ¥

13

(3 marks)
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16.

In Figure 5, the Ist pattern consists of 3 dots. For any positive integer » , the (n+1)th pattern is

formed by adding 2 dots to the nth pattern. Find the least value of m such that the total number of dots
in the first m patterns exceeds 6 888 . (4 marks)
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17.  Figure 6(a) shows a solid pyramid VABCD with a rectangular base, where AB=18cm ,
BC=10cm , VB=VC=30cm and LVAB=/ZVDC=110° .

- 3¢,3260809 1

4 £ 12 tooar 9
Figure 6@ 37, 6)(% ¥ 0Y . Figure 6(b)

(a) Find £VBA . (2 marks)

() P, O, M and N are the mid-points of 4B, CD, VB and VC respectively. A geometric
model is made by cutting off PBCONM from VABCD as shown in Figure 6(b). A craftsman

claims that the area of the trapezium PQONM is less than 70 cm? . Do you agree? Explain your

/ answe%( 0 (5 marks)
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@) e ™
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18. (a) In Figure 7, the equation of the straight line L, is 6x+7y =900 and the x-intercept of the
straight line L, is 180 . L, and L, intersect at the point (45,90) . The shaded region
(including the boundary) represents the solution of a system of inequalities. Find the system of

inequalities. (4 marks)
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Figure 7 éy—(')% » § v

(b) A factory produces two types of wardrobes, X and V. Each wardrobe X requires 6 man-hours
for assembly and 2 man-hours for packing while each wardrobe Y requires 7 man-hours for
assembly and 3 man-hours for packing. In a certain month, the factory has 900 man-hours
available for assembly and 360 man-hours available for packing[l‘ he profits for producing a
wardrobe X and a wardrobe Y are $440 and $665 respectivély. A worker claims that the

total profit can exceed $80 000 that month. Do you agree? Explain your answer. (4 marks)
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19.

Ada and Billy play a game consisting of two rounds. In the first round, Ada and Billy take turns to throw
a fair die. The player who first gets a number ‘3’ wins the first round. Ada and Billy play the first
round until one of them wins. Ada throws the die first.

Find the probability that Ada wins the first round of the game. (3 marks)

(2

®

In the second round of the game, balls are dropped one by one into a device containing eight tubes’

arranged side by
one of the tubes.

side (see Fi is dropped into the device, it falls randomly into
be can hold at most three balls. ’

- Figure 8

The player of this round adopts one of the following two options.

Option 1:  Two balls are dropped one by one into the device. If the two balls fall into the same
tube, then the player gets 10 tokens. If the two balls fall into two adjacent tubes,
then the player gets 5 tokens. Otherwise, the player gets no tokens.

Option2:  Three balls are dropped one by one into the device. If the three balls fall into the
same tube, then the player gets 50 tokens. If the three balls fall into three adjacent
tubes, then the player gets 10 tokens. If the three balls fall into two adjacent tubes,
then the player gets 5 tokens. Otherwise, the player gets no tokens.

(i)  Ifthe player of the second round adopts Option 1, find the expected number of tokens got.

(i) Which option should the player of the second round adopt in order to maximise the

expected number of tokens got? Explain your answer.

(iii)  Only the winner of the first round plays the second round. It is given that the player of the

second round adopts the option which can maximise the expected number of tokens got.
Billy claims that the probability of Ada getting no tokens in the game exceeds 0.9 . Is the
claim correct? Explain your answer.
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(10 marks)
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Comments

The candidate has an excellent mastery of algebraic manipulation skills, which enables him/her
to solve the questions in Section A accurately and precisely. He/She finds the required statistical
measures accurately by applying relevant formulas. He/She solves questions involving geometric
figures proficiently by using concepts in coordinate geometry, mensuration and trigonometry.  This
demonstrates that the candidate has a comprehensive knowledge and understanding of the
mathematical concepts in all three strands of the curriculum.

In addition, the candidate is capable of presenting proofs and solutions for the questions
logically and precisely using relevant symbols and mathematical language, including equations and
inequalities, to express his/her views and ideas.

His/Her performance in Questions 7, 13, 17 and 18 demonstrates that the candidate recognizes
the meaning and significance of the results obtained in the first few parts of the questions, which
allows him/her to make further deductions and thus come to the correct conclusion. This
demonstrates that the candidate has the ability to trace the links between different parts of the harder
questions and to draw conclusions through logical deduction.

It can be concluded that the candidate demonstrates comprehensive knowledge and
understanding of the mathematical concepts in the Compulsory Part and is capable of expressing
views precisely and logically using mathematical language and notations. Also, the candidate has
the ability to apply and integrate knowledge and skills from different areas of the Compulsory Part to

handle complex tasks.






