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Answers written in the margins will not be marked.

[ SECTION A(1) (35 marks)
. Make k the subject of the formula 13&=%E-:—';'. (3 marks)
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& Let x and y be two positive numbers. The difference of x and y is 123 while x:y=5:8.
Find the productof x and y. (3 marks)
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Answers written in the margins will not be marked.
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3. (@) Roundoff 3455.89144 to the nearest ten.

(®) Roundup 3455.89144 to 2 decimal places.

(© Round down 3455.89144 to 2 significant figures.

Answers written in the margins will not be marked.

(3 marks)
4, Factorize
(@) 3a’-24a+48,
®) 3a’-8af-24a+32+48.
(3 marks)

----------

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

The marked price of a vase is 30% above its cost. A loss of $48 is made by selling the vase ata
discount of 28% on its marked price. Find the selling price of the vase. (4 marks)
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Consider the compound inequality

-2(3x-4)>5(6x-7)-8 and 4x<-21 ... weessses (*)
(a) Solve (*).

(b)  Write down the greatest odd integer satisfying (*).
(4 marks)
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In Figure 1, O is the centre of the circle ABCDE. BE is a diameter of the circle. AC and 4D
intersect BE atthepoints F and G respectively. Itisgiventhat BC//OD and ZDAE=30°,

(@ Find ZCBE.

() If AF=AG,find ZACB.

------------------

Answers ‘vntten in the margins will not be marked.

Answers written in the margins will not be marked.
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8. The bar chart below shows the distribution of the numbers of family members of the employees ot"]
company D.

Distribution of the numbers of family members of the employees of company D

7
” 7/
”////l'/’///-///IV///I///I”///
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//%I////l//'//l///l////l//// B7%

Numbrr of ﬁumly membets

k

-

crmBaVY

Number of employees

(@) Write down the median, he inter-quartile range and the standard deviation of the above
distribution.

(b) If n more employees are recruited and the numbers of their family members are all less than
6, write down

(i)  theleast value of n such that the median of the distribution increases;

(ii)  the greatest value of n such that the mode of the distribution remains unchanged.
(5 marks)
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Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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It is given that f(x) partly varies as (3x~5)? and partly varies as x’ . Suppose that f(-2)=-266
and f(3)=49.

(@ Find f(x).

()  Find the remainder when f(x) is divided by x%-6x+12.
(5 marks)

----------------------

--------------------
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------

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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SECTION A(2) (35 marks) )

10.  The stem-and-leaf diagram below shows the distribution of the weights (in grams) of the letters ina

bag.
Stem (tens) af (uni
1 |a 4 8 9 9
2 |7 8 8
3 |3 3 8 9 9
4 |b 9
5 |7

It is given that the mean and the range of the above distribution are 33g and 47g respectively.
(@ Find @, b and c. (3 marks)

(b)  If a letter is randomly chosen from the bag, find the probability that the weight of the chosen
letter is not greater than the mean of the distribution. (2 marks)
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Answers written in the margins will not be marked.
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11. InFigure 2, E isapointlyingon AC.Itis given that AB=AD and ZABC=/ADC=90°. \

Figure 2
@ @) Prove that AABC = AADC .

(ii) Provethat ABCE = ADCE.

(4 marks)

(b) DE is produced to intersect AB at the point F and ZBFD=90°. Someone claims that

BCDE is a rhombus. Is the claim correct? Explain your answer. (3 marks)
...................... e T I I LI T ve -

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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12.  An inverted right circular conical container of base radius 78cm and slant height l3m
vertically. The container is fully filled with milk.

(3)  Find the volume of milk in the container in terms of #. (2 marks)

() InFigure 3, an empty hemispherical vessel of radius 75cm is held vertically. A solid right
pyramid with a rectangular base ABCD is placed in the vessel such that ABCD is horizontal
and the vessel touches A4, B, C and D. The height of the pyramid is 150cm and the
dimensions of the basc are 96 cmx72cm .

|4

Figure 3

The milk in the container is now poured into the vessel. A craftsman claims that the milk will
overflow. Do you agree? Explain your answer. (5 marks)

------

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

13.  The cubic polynomial p(x) is divisible by x+4. When p(x) is divided by 2x+3, the remainder |
is —5.When p(x) isdividedby 2(x+3)?, the remainderis 22.

(a) Find p(x). (4 marks)
®) Let k be a rcal constant. Find the range of values of k such that the equation

p(x)+ k(x® +6x+ 8) =0 has threc distinct real roots, (4 marks)
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Answers written in the margins will not be marked.

14, The coordinates of the points O and R are (18,-70) and (-60,~96) respectively. Let C bea |
circle which passes through O and R .Denote the centreof C by S.

(3) Provethat S lies onthe straightline 3x+y+146=0. (2 marks)

(b) Suppose thattheradiusof C is 130 and S lies in quadrant II.
(i)  Find the coordinatesof S.

(ii) Let P be a moving point in the rectangular coordinate plane that maintains a fixed
distance of 60 from the line segment RS. Denote the locusof P by I”. T isthe
point on I" pearest to Q and U is the point on I furthest from Q. A student
claims that ARTU is a right-angled triangle. Do you agree? Explain your answer.

(6 marks)
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SECTION B (35 marks) \
15.  An elevencharacter password is formed by a permutationof 1, 2, 3, 4, 5, 6, 7, 8, 4, B
and C.
(a) How many different eleven-character passwords can be formed? (1 mark)
() 1 the first four characters of the password are numbers arranged in descending order and no two
letters are next to cach other, how many different eleven-character passworde can be formed?
(3 marks)

Answers witten in the margins will not be marked.

Answers written in the margins will not be marked.
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16.  Let f(x)=2x*~kx, where k>1 is a real constant. The graph of y=g(x) is obtained by translating

the graph of y=f{x) rightwards by 1 unit and then reducing the resultant graph along the x-axis to
-:; times the original.

(@) Find g(x) intermsof k. (2 marks)

(b)  The equation of the straight line L is y=-2x+3. Denote the graph of y=g(x) by I.
Provethat L and I" intersect at two distinct points, (3 marks)

......

------

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

17. InFigure 4, AB is the diameter of the semi-circle ABC. D is the mid-point of AC and.E is
the foot of the perpendicular from D to BC produced. AE cuts the semi-circle at the point F

and BF produced meets DE atthe point G.

A
Figure 4
(a) Someone claims that ED is the tangent to the semi-circle at D
your answer.
(b) Provethat ADGF ~ABGD.
() Hence, prove that BG passes through the centroid of ABDE.

-----------------------

. Is the claim correct? Explain
(2 marks)

(2 marks)

(2 marks)

-----
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1S. Let ¢ be a constant. The roots of the equation 6x? =(c+3)x+4¢-2=0 arc a and F.The Int
term, the 2nd term and the 3rd term of a geometric sequence arc a+6, 7 and fJ+8

respectively.

(a) Provethat a= ______Sc:S 3 (3 marks)

(b)  Suppose that the sum to infinity of the geometric sequence exists. Find n such that the &mrof-
all terms from the nth term to the (2n+2)th term of the gcometric scquence is greater than

37. (5 marks)
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19.

In Figure 5(a), ABCD is a thin quadrilateral metal sheet. It is given that AD=102cm,
BD=85cm, ZADC=140°, ZABD=60° and ZCBD=90°.

D

<
'
L}
]
]
|
]
|

B
Figure 5(a)

(@) Find AB, BC and CD. (4 marks)

(b) The metal sheet described in (a) is folded along BD such that ZCAD=90°. Two thin
triangular metal sheets are placed to this folded metal sheet to form a tetrahedron.

(i) Find the angle between the plane 4BC and the plane BCD.

(i) InFigure 5(b), the tetrahedron is placed with BCD lying on the horizontal ground and
BC lying along the east-west direction. When the sun shines from NI15°E with an
angle of elevation ¢, the shadow of the tetrahedron on the ground is CBDF and the

area of the shadow is 2m?,

Figure 5(b)

A crafisman claims that ¢ exceeds 20°. Is the claim correct? Explain your answer.
(8 marks)

Answers written in the margins will not be marked.
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INSTRUCTIONS

1.

Read carefully the instructions on the Answer Sheet. After the announcement of the start of the examination,
you should write your name, class numbser, class and group in the spaces provided. No extra time will be given
for writing anything after the ‘Time is up’ announcement.

When told to open this book, you should check that all the questions are there. Look for the words ‘END OF
PAPER’ after the last question.

All questions carry equal marks,

ANSWER ALL QUESTIONS. You are advised to use an HB pencil to mark all the answers on the Answer
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You should mark only ONE answer for each question. If you mark more than one answer, you will receive
NO MARKS for that question.

No marks will be deducted for wrong answers.

2022-2023-DBS-MOCK-MATH-CP 2-1 1



There are 30 questions in Section A and 15 questions in Section B.
The diagrams in this paper are not necessarily drawn to seale.
Choose the best answer for each question,

Section A

1. X-uy-6y-9=
A (x+3)x-2y-3).
B. (x+3)x+2y-3).
C. . (x=3)x+2y+)).

D. (x=3)x=2y+3).

alb-!

A. 8'b.
sals

B. -—r-
1

C' saﬂbll
1

D

3. If @ and b are constants such that (x—4)(x+a)+7 =(x=3)’ +b,then b=

A. -8.
B. -=2.
C 1
D. 6

2022-2023-DBS-MOCK-MATH-CP 2-2 2




4. Letabea constant. Solve the equation (x=2a)(a-x-1)=3(2a~-3)’.

Sa+1
A. x 3
7a-1
B. X= :
C. x=2a or x.sa;l

D. x=2a orx=.7_a.4:r:l.

z x
2xz
A- x=-3z'
B 2z
. el
2xz
& Ix-z
2xz
D. :
3z=-x
] + 1 =
2x+3y 3y-2x
6y
= 9y —4x*
6y
a 4x* -9y* "
C 4x
T 9yt -ax’
4x
D ey

2022-2023-DBS-MOCK-MATH-CP 2-3




-24
7. Solve the compound inequality x-—z’ts 2 <3 or -6+2x<4x.

A No solutions
B x==3
C. x#-3
D

All real numbers

8. The figure shows a hexagon formed by removing a smaller rectangle from a larger rectangle, where all the
measurements are correct to the nearest cm. Let x cm? be the actual area of the hexagon. Find the range of

values of x. som
A, 294.75<x<360.75 s om
B. 294.75<x<378.75 13cm e = e
C.  29025<x<360.75 9éi \
D. 29025<x<378.75 ‘

9. Let f(x)=4x*+mx+n, where m and n are non-zero constants. If f(x) is divisible by 2x-1, find the
remainder when f(x) is divided by 2x+1.

A. -m
m

B. e
2

C. 0

D. m

10. Letp,q and rbenon-zero numbers. If p:g=9:8 and (3r—p):(g+r)=3:23,then p:r=

A 3:l
B. 6:1
C. 7:18.
D. 18:7.

2022-2023-DBS-MOCK-MATH-CP 24



1.  Asum of $76000 is deposited at an interest rate of 4% per annum for 6 years, compounded half-yearly. Find
the interest correct to the nearest dollar.

A. 820386
B $96386
C. $182401
D

$201641

12. Let a, be the nth term of a sequence. If a, =4, a;=28 and 4,,; =4a,+2a,, for any positive integer n,

then a, =
A. 4.
B 0.
C. 4
D 12,

13.  Itis given that z varies directly as the square of x and inversely as y. If x is increased by 20% and z is decreased

by 20%, then y is increased by
A. 12.5%.
B 20%.
C. 50%.
D 80%.

pean ANAY nne uUNCE MATH.CP 2.5 5 r®mbhmm>




14. Leta, b and c be positive constants. Which of the following statements about the graph of y=(~ax+b)*+¢
are true?

I. The graph opens upwards.
. The equation of the axis of symmetry of the graph is x =

ol

[M. The graph has no x-intercepts.
A. I and Il only
B. I and III only
C. I and 111 only

D. LOandII

15.  The base diameter of a right circular cylinder is twice the base length of a right square-based pyramid while
the height of the pyramid is thrice the height of the cylinder. If the volume of the cylinder is 3207 cm’, then

the volume of the pyramid is
A, 320cm’.
B. 320 ..
n
- C 960 cm’.
D 9;‘0 cm’
F 4

16.  Acircle is divided into a major segment and a minor segment by a chord of length 24 cm. The distance from
the centre to the chord is 5 cm. Find the perimeter of the minor segment correct to the nearest cm.

A. 3lem
B. 39em
C. S55em
D. 57em

2022-2023-DBS-MOCK-MATH-CP 2-6 6




17.  The rectangular coordinates of the point P are (—4,4). If P is rotated clockwise about the origin through 300°,
then the polar coordinates of its image are

A.

B.

(4v2,105°).
(4v2,195°).
(8205,
(395

18.  The equation of the straight line L, is 2x — 3y — 12 = 0. The straight line L; is perpendicular to L, and intersects
L, at a point on the x-axis. Find the area of the region bounded by L), L2 and the y-axis.

A.

B
C.
D

15
24
27
39

19. Inthe figure, ABCD is a square of side 12 cm. M is a point lying on 4B such that AM =7 cm. If N is a point
lying on MC such that DN is perpendicular to MC, then MN : NC =

A. 8:5. 5 &
B 12:5,
C. 109 : 60.
N
D 169 : 60.
A M B
2022-2023-DBS-MOCK-MATH-CP 2-7 7 | Goontothe next page >



20. In the figure, ABCD is a parallelogram. E is a point lying on DC such that DE : EC=2 : 1. AD produced and
BE produced meet at the point F. BE and AC intersect at the point G. If the area of ABCG is 6 cm?, then the

area of AABF is
F

A.  32em?,
B. 36cm?,
C. 54 cm?,
D. T72em?

E

D C
G
A B

21. Inthe figure, ABCD and EFGH are parallelograms. AEBF and HDGC are straight lines. AD and :EH intersect
at the point P, while BC and FG intersect at the point Q. AC intersects EH and FG at the points R and §
respectively. If CG = CQ, which of the following must be true?

1 AKFQ~ADPH
. AE=AP
M. ACGS=ACQS

A, I and II only
I and III only
I1 and III only

v o w

L II and I
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22.  In the figure, O is the centre of the circle ABED and AD is a diameter of the circle. AD produced meets BE
produced at the point C. It is given that the radius of the circle is 3 cm and ZDBE:Z0BD:£ZABO=1:2:4.
Find the area of the shaded region correct to 3 significant figures.

A, 307em? C
B. 343cm?
C. 379em’
D. 4.15cm’

23. Inthe figure, BCD is a straight line and ZBAD = ZACB=90°.If AB=k and ZABC =6 ,then CD=

A
A. ksinftan@.

B. kcos@tané .

ksiné

C. :
tan@

kcos@
tand C

24. The coordinates of the points 4 and B are (3, 1) and (-5, ~5) respectively. Let P be a moving point in the
rectangular coordinate plane such that AB = 24P. Find the equation of the locus of P.

A. 3I-4y-s=0
B. 4x+3y+10=0
C. X+y'-6x-2y-15=0

D. x'+)'-6x-2y-390=0
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25.  Inthe figure, the equations of the straight lines L) and Lz are 3x+ py—¢ =0 and rx+ 2y—s =0 respectively.
Which of the following are true?

y
I. pr<é6 1\ L
1. 3s>gr
. p>—¢ L
A. landllonly /
—» X
B. 1 and Il only o y,
C. IT and IIT only A
171/
D. I, 10 and 11
/

26.  The circle C touches the x-axis at the point 4(6,0) and passes through the point B(-2,4). C'is another circle
such that Cand C’ are concentric. The ratio of the area of C'to the area of Cis 1 : 4. Find the equationof C".

A, x} +y?'=12x-20y+36=0
B. x'+y'=12x-20y+111=0
C.  x'+y'=12x-20y-264=0

D. 4xX +4y’ -48x~80y+519=0

27.  Thecircle C passes through the points (1, 16), £(31, 0) and F(8, 23). Which of the following is NOT true?
A.  DEisadiameterof C,
B. The centre of C lies on the straight line x =2y = 0.
C. The distance from the pomt F to the line segment DE is less than 9.5.

D.  Thepoint (3, 19) lics inside C.
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¢ OB js a 3-digit number, where ® and ® are integers from 0 to 9 inclusive, and ¢ is an integer from 1 to 9

28. inclusive. Find the probability that at least one of the digits is 0.
. 1
o, L

29.  The pie chart below shows the distribution of the amounts of money donated by some students in a fund-raising
event. Find the inter-quartile range of the amounts of money donated.

A. §10
B $15
C. $20
D $25

30. Consider the following integers:
6 7 11 14 14 14 16 16 16 16 16 20 b

If a, b and ¢ are the mean, the median and the mode of the above integers respectively, which of the following
must be true?

I. l4<bgié
II. a<e
. b2a

A. llonly

B 1 and 11l only
C. 11 and 111 only
D

I, 11 and OI
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Section B

31.  For 0° < 8 < 360°, how many roots does the equation 4 +c0s(90°+68) = 4cos’ & have?

A, 2
B. 3
C. 4
D. 5

32, 3294+322-4'=
A.  FO000000F00,.
B. 4000000000300,
C.  FOO00000F000,q.

D. 4000000000300,

3. If %log.yux-i-l and 2(1+log, )’ =9x+14,then y=

1

A. — or 64.
2
1

B —or2.
4
1

C. = or 16.
8

D -l or64

2
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34. Itis given that y? is a linear function of log, x . If the graph of the linear function passes through the points

(0,0)and (~1,1), which of the following must be true?

=

()

x=2"

j32¢ 4 24208

35. Theimaginary part of W is
1

A.

-2.

-2i. \

36. Letpbeaconstant.If 1-p, p=12 and 7- p are the first three terms of an arithmetic sequence, which of the
following are true?

I. The 36th term of the sequence is 98.

II. Exactly 36 terms of the sequence are smaller than 100,
I11. The sum of the first 50 odd terms of the sequence is 7000.

A.

B
C.
D

I and I1 only
I and 11l only
11 and H11 only

I, I and Il
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37.  Consider the following system of inequalities:

x<4
y23
x=3y+2020
4x-3y-1<0

Let R be the region which represents the solution of the above system of inequalities. If (x, y) is a point lying
in R, then the least valuc of 4y ~6x+12 is

A. 0.
B. 6.
C. 8.
D. 9.

38. Let m be a real constant. If the circle x* +y*=11x+7y+20=0 and the straight line y=mx-5 do not
intersect, then the range of values of m is

27
A. <=3 orm>—,
m 31

27
i <-—--- a
B m 3 orm>3

27
Co -3< <—o
"3
D. --2—?<m<3.
a1

39. Inthe figure, ABCD is a circle and EFGH is a cyclic quadrilateral. EF, FG, GH and HE are the tangents to the
circle at 4, B, C and D respectively. AC intersects BD at the point . If ZFEH =86°,then ZAID =

A.  86°.
B. 90°.
C. 94°.
D. 110°.
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40. Inthe figure, ABCD is a pyramid. D is the projection of 4 on the plane BCD. It is given that ZBDC =90°,
AD=4 cm, BD =3 cm and CD = 2 cm. Find the angle between CD and the plane ABC correct to the nearest

degree. 5
A, 23°
B. a1°
C. 40°
D. 50°

B

41. Let O be the origin and k be a real constant. The coordinates of the points P and Q are (p, 0) and (0, )
respectively, where p and g are negative constants. If the equation of the straight line joining the orthocentre 0
AOPQ and the circumcentre of AOPQ is 2x-y =3k ,then p:g=

A, 1:2,
B. 1:3.

2:1.
D. 2:3.

42. ‘There are S red balls and 5 white balls in a bag. 4 balls are randomly drawn from the bag at the same titqc.
Given that at least 1 re ball and at least 1 white ball are drawn, find the probability that 2 red balls and 2 white

balls are drawn.
y B
> 3
¢
D. %% T T T T

Goon tothe next page >
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43.  Amy and Billy take turns to throw two fair dice at the same time until two equal numbers are obtained in a turn.
Amy throws the two dice first. Find the probability that Billy obtains two equal numbers first and the two

numbers are 6's.

B

A.
11

| B

44.  The box-and-whisker diagram below shows the distribution of the scores of some students in a Mathematics
test. The standard deviation is 10 marks and the mean is higher than 60 marks but lower than 68 marks. Given
that Leo’s score is above the upper quartile, which of the following may be his standard score?

A 25 )
B. 3 ' !

C. 35

D. 4 4 € 68 Score (marks) ” 10

Let d be a non-zero real number, 4 be a group of numbers {-6d, —4d, —d, d, 2d, 5d} and B be another group of
numbers {-5d, —2d, —d, d, 4d, 6d}. The mean, the range and the variance of 4 are x, y, and z; respectively,
while the mean, the range and the variance of B are x2, y2 and z; respectively. Which of the following is/are

45,

true?

L x=x

0L »n=y

Mm z =2z
A. Ionly
B. Ionly
C. IandOonly
D. IDIand Olonly

END OF PAPER
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