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SECTION A(1) (35 marks)

=3

1. Simplify iaz;s and express your answer with positive indices. (3 marks)
a
2. Factorize
(@  2a?+ 5ab + 2b?,
()  2a®+ 5ab + 2b* — 6a — 12b. (3 marks)
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3. Consider the formula p = %(3q ~1).

(a) Make g the subject of the above formula.

(b)  If the value of p is increased by 1, write down the change in the value of g.

(3 marks)

S.6 Maths Mock Exam Paper 12020 — 2021

4. (a)  Find the range of values of x which satisfy both -, 3(x+1) and 2x-7<0.
(b)  Write down the least integer which satisfies both inequalities in (a). (4 marks)
rGo on to the next pagJe>
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5. In a box, the ratio of the number of red balls to the number of yellow balls is 5 : 9. If 500 red balls andﬁ‘

200 yellow balls are added into the box, the ratio of the number of red balls to the number of yellow
balls becomes 3 : 4. Find the original number of red balls in the box. (4 marks)

6. The height of Peter is 20% more than that of John. It is given that Peter is 150 cm tall.
(a) Find the height of John.

(b)  The height of Alice is 20% less than that of Peter. Are Alice and John of the same height?
Explain your answer.
(4 marks)
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1. A tablet is termed air if its weight is measured as 460 g correct to the nearest 10 g.

(a) Find the least possible weight of an air tablet.

(b) Someone claims that the total weight of 90 air tablets can be measured as 40.8 kg correct to

the nearest 0.1 kg. Do you agree? Explain your answer.

“PISJIBW 9 JOU [[14 SUISIRUI oY) UT USNILIA SIOMSUY

(4 marks)
8. The coordinates of the points A and B are (1,—5) and (3, 4) respectively. A is rotated anti-clockwise
about the origin through 90° to A’. B is reflected about x = —1 to B’'.
(a)  Write down the coordinates of A" and B'.
(b) Is A'B parallel to AB'? Explain your answer. (5 marks)
E on to the next page>
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9.

The bar chart in Figure 1 shows the distribution of the numbers of pencils owned by a group ofﬁ
children, where 5 <a <8 and 1 < b < 8. The median and the mean of the distribution are both 3.5.

Distribution of the numbers of pencils owned by the group of children

8

Number of children

Number of pencils

Figure 1
(a) Find a and b. (3 marks)
(b)  Ifachildis randomly selected from the group, find the probability that the number of pencils
owned by the selected child exceeds the mode of the distribution. (2 marks)
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SECTION A(2) (35 marks)

10.  In a city, the water charge of a household which consumes ¥ m? of water in a month is $C. C is the
sum of two parts, one part varies as ¥ and the other part varies as the square of V. When ¥ = 50,
C=65; when V=175, C=135.

(a) Find the water charge of a household which consumes 100 m? of water in a month.

(4 marks)
(b)  If the water charge of a household in a certain month is $14, find the volume of water it
consumes in that month. (2 marks)

Go on to the next page
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11.  Let f(x) be a cubic polynomial. When f (x) is divided by x + 2, the remainder is —45. When f (x) is'|
divided by x — 1, the remainder is 21. It is given that x* — x + 3 is a factor of f(x).

(a)  Find the quotient when f(x) is divided by x? — x + 3. (3 marks)
(b)  Let g(x) = 4x® 4+ 7x + 3. How many rational roots does the equation f(x) = g(x) have?
Explain your answer. (3 marks)
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A2. A solid metal right circular cylinder of base area 967 cm? and height 38 cm is melted and recast into
two similar solid right circular cones. The ratio of the base area of the smaller circular cone to the base
area of the larger circular cone is 9 : 25.

(a) Find the volume of the smaller circular cone. (3 marks)

(b) If the base radius of the smaller circular cone is 6 cm, find the curved surface area of the larger
circular cone correct to the nearest cm?. (4 marks)

Go on to the next page
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13.  The stem-and-leaf diagram in Figure 2 shows the distribution of the test scores (in marks) of a grou;\
of 25 students.

Stem (tens) | Leaf (units)

0 a 9

1 2 5 7 8 8

2 3 3 5 6 7 9

3 2 3 5 6 c & c

4 1 2 2 4 b

Figure 2

It is given that the inter-quartile range of the distribution is 21 marks.
(a) Find c. (2 marks)

(b)  Itis given that the range of the distribution is less than 40 marks and the mean of the distribution

is 28.6 marks. Find a and b. (3 marks)
(c) Two students join the group and their test scores are included. If the mode of the new
distribution is increased, find all the possible means of the new distribution. (3 marks)
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14.  In Figure 3, BD is a diameter of the circle. ABCD is a cyclic quadrilateral with 4B = DC. E'is a poir;':\

on f{T) BE and AD meet at F.

\

E
F
B C

Figure 3
(a) Prove that ABDF ~ AAEF. (2 marks)
(b)  Write down the names of two triangles which are similar to A4BF. (2 marks)
(¢) IfBD=10,4E = 52 and FE =/2 , find the length of AB. (4 marks)
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SECTION B (35 marks)

15. There are 48 male and 32 female customers in a café.

(a) If 4 customers are selected to form a survey group consisting of at least 1 female customer,

how many different survey groups can be formed?

(b)  The following table shows the statistics of the sizes of drinks ordered by these 80 customers.
Two customers are selected at random. Find the probability that the two selected customers
have ordered drinks of the same size.

\

(2 marks)

S.6 Maths Mock Exam Paper 12020 — 2021

Size .
Large Medium Small
Customer
Male 14 28 6
Female 2 12 18
(2 marks)
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16.  The 3rd term and the 4th term of a geometric sequence are 420 and 280 respectively.
(a) Find the 1st term of the sequence. (2 marks)

(b)  Find the least value of n such that the sum of the first » terms of the sequence is greater than
2834. (3 marks)

(© Someone claims that the sum of the terms of the sequence can exceed 2835. Do you agree?
Explain your answer. (2 marks)
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17.

Let f(x) = x% + 2kx + 4k? — 4, where k is a real constant. N

@

(b)

Using the method of completing the square, express, in terms of k, the coordinates of the vertex
of the graph y = f(x). (2 marks)

Suppose k > 4. Let D be the vertex of the graph of y = f(x — 4) and E be the image of D
rotating clockwise about the origin O through 90°. Is it possible that the in-centre of AODE
lies on the y-axis? Explain your answer.

(5 marks)
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18. The coordinates of D, E and F are (6, 8), (-2, 0) and (5, —7) respectively. A moving point P is alwafs\
equidistant from the line segments DE and EF. Denote the locus of P by I

(a) @) Describe the geometric relationship between /"and £DEF .
(ii) Find the equation of 7. (3 marks)

(b)  Cis acircle in the rectangular coordinate plane such that DE and EF are the tangents to C. It
is given that DE tangent to C at H (0, 2).

@) Find the equation of C.

(ii) Is DF also a tangent to C? Explain your answer. (5 marks)
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19.  Figure 4(a) shows a triangular metal sheet ABC with ZBAC = 32° and £ABC = 42°. D is a point (ﬁ
AB such that ZACD = 68° and CD = 24 cm.

AN

Figure 4(a) Figure 4(b)

(a) Find the length of AC and BC. (3 marks)

(b)  In Figure 4(b), the metal sheet is bent along CD and placed on a horizontal ground such that
the plane ABD lies on the ground and the distance between A and B is 30 cm.

@) Find £ACB.
(ii)  Find the angle between the plane ACD and the plane BCD. (6 marks)
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