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FORMULAS FOR REFERENCE

SPHERE

CYLINDER

CONE

PRISM
PYRAMID

Surface area

Volume

Area of curved surface

Volume

Area of curved surface

Volume

Volume

Volume

—zrth
base area x height

%x base area x height
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SECTION A(1) (33 marks) . !
Answer ALL questions in this section and write your answers in the spaces provided.

252 i

. ab . oo i

1. Simplify ( 5) and express your answer with positive indices. (3 marks) |
a i

i E

2. In Figure 1, the radius of the sector is 6 cm. Find the area of the sector in terms of 7z . (3 marks) :
120°

6 cm i

Figure 1 ;
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3. In Figure 2, OP and OQ are two perpendicular straight roads where OP =100 m and OQ=80m .

(3 marks)
(a)  Find the value of 4. 3
(b)  Find the bearing of P from Q. ‘
North
0 — e
80 m }
9 |
0 om  po ot |
Figure 2
4. Let f(x)=x>-2x%-9x+18 . (3 marks)

(@) Find f(2) .

(b)  Factorize f(x) .
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5. For the set of data 4, 4, 5, 6, 8, 12, 13, 13, 13, 18, find (4 marks)
(a) the mean,
(b)  the mode,
()  the median,
(d) the standard deviation.

6. The radius of a circle is 8 cm. A new circle is formed by increasing the radius by 10% . (4 marks)
(a)  Find the area of the new circle in terms of 7.

(b)  Find the percentage increase in the area of the circle.
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7. (a) Solve the inequality 3x+6>4+x .

(b)  Find all integers which satisfy both the inequalities 3x+6>4+x and 2x-5<0 .
(4 marks)
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8. In Figure 3, the straight line L: x—2y+8=0 cuts the coordinate axes at 4 and B . (4 marks)

(a) Find the coordinates of 4 and B.
(b)  Find the coordinates of the mid-point of 4B .

2

A ol

Figure 3

~
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In Figure 4, BD is a diameter of the circle ABCD. AB

9.

Go on to the next page -
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Section A(2) (33 marks)
Answer ALL questions in this section and write your answers in the spaces provided.

10. InFigure 5, ABC is a triangle in which ZBAC =20° and AB=AC . D, E arepoints on 4B and F
is a point on AC suchthat BC=CE =EF =FD.

(a) Find ZCEF . A (4 marks)

Figure 5

(b)  Provethat AD =DF . (3 marks)
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11.  The area of a paper bookmark is 4 cm” and its perimeter is Pcm . A is a function of P . It is known
that 4 is the sum of two parts, one part varies as P and the other part varies as the square of P. When
P=24, A=36 and when P=18, 4=9.

(a)  Express 4 interms of P. (3 marks)

®d @ The best-selling paper bookmark has an area of 54 cm’ . Find the perimeter of this
bookmark.

(i)  The manufacturer of the bookmarks wants to produce a gold miniature similar in shape to
the best-selling paper bookmark. If the gold miniature has an area of 8 cm?®, find its
perimeter.

(5 marks)

2002-CE-MATH 1-9 -8- Go on to the next page



12.  Two hundred students participated in a summer reading programme. Figure 6 shows the cumulative
frequency polygon of the distribution of the numbers of books read by the participants.

* The cumulative frequency polygon of the distribution
of the numbers of books read by the participants

20
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(a) The table below shows the frequency distribution of the numbers of books read by the
participants. Using the graph in Figure 6, complete the table.

Page total

(1 mark)

0<x<5 66K Certificate
5<x<15 Book coupon
15<x<25 64 Bronze medal
25<x<35 Silver medal
. 35<x<50 10 Gold medal
(b)  Using the graph in Figure 6, find the inter-quartile range of the distribution. (2 marks)

(c)  Two participants were chosen randomly from those awarded with medals.

Find the probability that
(i) they both won gold medals;

(i)  they won different medals.

(6 marks)

2002-CE-MATH 1-11

~-10-

Go on to the next page



Page total

13, A line segment AB of length 3 m is cut into three equal parts AC,, C,C, and C,B as shown in
Figure 7(a).

Figure 7(a)

On the middle part C,C, , an equilateral triangle C,C,C; is drawn as shown in Figure 7(b) .

¢
G
A B
Figure 7(b) ‘
(a)  Find, in surd form, the area of triangle C,C,C; . (2 marks)
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(b)  Each of the line segments AC,, C;C;, C;C, and C,B - in Figure 7(b) is further divided
into three equal parts. Similar to the previous process, four smaller equilateral triangles are drawn
as shown in Figure 7(c). Find, in surd form, the total area of all the equilateral triangles.

C, (3 marks)

A ¢ G, B

Figure 7(c)

(¢)  Figure 7(d) shows all the equilateral triangles so generated when the previous process is repeated :
again. What would the total area of all the equilateral triangles become if this process is repeated !
indefinitely? Give your answer in surd form. i
(4 marks) g

4 €\ Figure 7(d) &)
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SECTION B (33 marks)

Answer any THREE questions in this section and write your answers in the spaces provided.

Each question carries 11 marks.

14.

In Figure 8, AB is.a straight track 900 m
long on the horizontal ground. E is a small
object moving along AB . ST is a vertical
tower of height ~m standing on the
horizontal ground. The angles of elevation
of § from A4 and B are 20° and 15°
res}pectively. ZLTAB =30°.
(@)  Express AT and BT interms of /.
 Hencefind #. (5 marks)

(b) (i) Find the shortest distance
between E and S.

(ii) Let & be the angle of elevation of S from E. Find the range of values of & as £ moves

along 4B .

Page total

900 m
Figure 8

(6 marks)
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15.  (a)  Figure 9(a) shows two vessels of the same
height 24 cm, one in the form of a right
circular cylinder of radius 6 cm and the
other a right circular cone of radius
9cm . The vessels are held vertically on
two horizontal platforms, one of which is
Scm  higher than the other. To begin
with, the cylinder is empty and the cone is
full of water. Water is then transferred
into the cylinder from the cone until the
water in both vessels reaches the same
horizontal level. Let 2 cm be the depth
of water in the cylinder. Figure 9(a)

24 cm

(i)  Showthat %> +15a% +843h-13699=0 .

(ii) It is known that the equation in (a)(i) -has only one real root. Show that the value of 4 lies
between 11 and 12. Using the method of bisection, find A correctto 1 decimal place.
(9 marks)

(b)  Figure 9(b) shows a set up which is
modified from the one in Figure 9(a). The
lower part of the cone is cut off and sealed
to form a frustum of height 19 cm . The
two vessels are then held vertically on the
same horizontal platform. To begin with,
the cylinder is empty and the frustum is
full of water. Water is then transferred
into the cylinder from the frustum until
the water in both vessels reaches the same
horizontal level. Find the depth of water
in the cylinder.
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16.

Figure 10

In Figure 10, 4B is a diameter of the circle ABEG with centre C . The perpendicular from G to 4B
cuts AB-at Q. AE cuts OG at D. BE and OG are produced to meet at F .

Mary and John try to prove OD-OF = OG? by using two different approaches.

(a)  Mary tackles the problem by first proving that AAOD ~ AFOB and A4OG ~ AGOB .
Complete the following tasks for Mary.

(i) Prove that AAOD ~ AFOB .
(ii)  Prove that AAOG ~ AGOB .

(iti)  Using (a)(i) and (a)(ii), prove that OD-OF = 0G? .
(7 marks)

(b)  John tackles the same problem by introducing a rectangular coordinate system in Figure 10 so
that the coordinates of C, D and F are (c, 0), (0, p) and (0, g) respectively, where ¢, p and
g are positive numbers. He denotes the radius of the circle by ».
Complete the following tasks for John.

1) Express the slopes of AD and BF intermsof ¢, p, g and r.

(ii)  Using (b)(i), prove that OD-OF = 0G* .
: (4 marks)

2002-CE-MATH 1-18 ' -17-



Page total

Go on to the next.page

— 18 -

2002-CE-MATH 1-19



Page total

17. (a)  Figure 11 shows two straight lines L; and L,. L; cuts the coordinate axes at the points (5%, 0)
and (0, 9%) while L, cuts the coordinate axes at the points (124, 0) and (0, 5k) , where £ isa

positive integer. Find the equations of L; and L, .

, (2 marks)

(b) A factory has two production lines 4 and B. Line 4 requires 45 man-hours to produce an
article and the production of each article discharges 50 units of pollutants. To produce the same
article, line B requires 25 man-hours and discharges 120 units of pollutants. The profit
yielded by each article produced by the production line 4 is $3000 and the profit yielded by
each article produced by the production line B is $2000 .

@) The factory has 225 man-hours available and the total amount of pollutants discharged
must not exceed 600 units. Let the number of articles produced by the production lines
A and B be x and y respectively. Write down the appropriate inequalities and by
putting £=1 in Figure 11, find the greatest possible profit of the factory.

(i)  Suppose now the factory has 450 man-hours available and the total amount of pollutants
discharged must not exceed 1200 units. Using Figure 11, find the greatest possible profit.

(9 marks) |
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Figure 11
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