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NEITHER ELECTRONIC CALCULATORS NOR MATHEMATICAL TABLES MAY
BE USED IN THIS PAPER

1. Evaluate
1 4 2
a) 3—x—=2—
() 6 9 3

1

16 2 2
(®) (EJ )

Answer (a) [1]

(b) 2]

2. {a)(i) Write down the remainder when 365 is divided by 7.
(i} There are 365 days in the vear 1997.
The first day of the year was a Sunday.
On what day of the week will 1998 begin?
(b) Mary, Beity, Alice and K=2ren meet for breakfast every time when they do their
marketing on the same day. Mary visit the market once every 4 days, Betty every 5 days,

Alice every 6 days and Karen every 12 days. If they are meeting for breakfast at the
market today, hovs many days later will they meet again?

Answer (a)(1) [1]
(1) [1]
(b) (2]

ACS (Barker Road) End-of-Year Examination 2006 Sec 3 Exp/ Mathematics Paper 1


koh
New Stamp


WWW.Mmisskoh.com

3

3. (a) Given that 2.198°=1062, find 21.98°.
{b) Given that 11 x 237 = 2607, find the value of 11 x 0.237 + 2607 :

2370
Answrer (a) [2]
(b) | [2]

4.  Mzrs Lim buys x apples at $0.50 each and (x — 7) mangoes at $1.20 each. She wishes
to spend less than $20.

{a) Form an mequality in x.
(b) Solve the inequality and hence, find the largest possibie integer value of x.

Answer (a) [1]

(b) 2]
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3. (a) Given that f= 21 - JE , make 7 the subject.
P
(b) Factorise completely 48c* — 2747

o ay
'l

Answer: (a) _ [2]

(b) [2]

6. Given that y varies inversely as the square root of x + 2 and that y=3 whenx=-1.
(a) Express y in terms of x.
(b) Find the value of y whenx = 7.

Answer (a) | [2]

{b) [1]
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7. In the diagram, PCBQ) is a straight line.

AB =15 cm, sin / ABC = %and sin Z ACB = %

(a) Wite down the value of sin £ ACP.

(b) Calculate AC. C

P 15cm

QO

Answer (a) [17

an

/ (b) 12]

/

The ratio of the areas of the bases o: two geometrically similar cuboids is 4 - 25.

(a) The area of the top of the bigger cuboid is 137.5 cm?,
What 1s the area of the top of the smaller cuboid? -

(b) Wnte down the ratio of the heights of the two cuboids.

(c) Both cuboids are filled with tar.

Given that the mass of tar in the larger cuboid is 750 kg, find the mass of iar in the
smaller cuboid.

Answer (a) (1]
(b) [1]
(c) (2]
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9. Inthe diagram, ABED s a quadrilateral where 4B is parallel to DE.
AE and BD meet at C where EC=6 cmand 4 =8 cm.

(a) Name a pair of similar t:iangles and show that they are similar.

(b) Find the value of 4B :

ED
(c) Calculate the area of AEDC if the area of AABC is 20 cm? .

Conn

(d) Calculate the area of A DER if the area of A ABE is 35 cm?.

Answer . (a) 2]
(b) 1]
© W
@_ Y
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10. - The diagram shows a regular hexagon 4BCDEF where A4 is due North of B.
Find -

(a) angle AFE,
(b) the bearing of F from 4,

(c) the bearing of B from [ _ A /\ E
C

Answer (a) [2]
(b) (1]
(©) | [1]

11. The following are the temperatures of three cities on a December night.

City London Sydney | Harbin -
Temperature —6°C

24°C | —18°C

(aj Find the difference in the temperatures between Harbin and Sydney.

(b) If the temperature of Hong Kong is mid-way between London and Sydney, find the
temperature of Hong Kong.

Answer {(a) [1]

b) __ [1]
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12.  Thirty-five students sat for a Music examination,
The age distribution of the students is given below.

Age group 810 10-12 12- 16 16 - 17

Number of
students - 3 10 12 10

A histogram is constructed from the data given in tk: table above.
Complete the histogram.

A
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11 12 13 14 15 16 17 18
Age 1n years

[3]

(a) State the modal class
“(b) Estimate the mean age.

Answer (a) [1]

(b) ___ [2]

13. Describe completely the symmetry of Figure A

@VQ

Answer :

2]
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14. A map is drawn using the scale of 4 em to represent 1km. C:a{culate
{a) the scale of the map in the form 1; n,

(b} the actual distance in kilometres represented by 22 cm on the map,
{c) the area on the map, in square centimetres, which represent an a-tual area of 6.25km?

Answer: (a) [2]
(®) 1]
(c) [2]

15. Inthe diagram, BD is the diameter of the circle. TDE is the tangent to the circle at the

point D. ACT is a straight line. Given that LADE =47°and /CBD — 25°, calculate,
stating your reasons clearly,

(a) Z/DAC,
{(b) ZCDT,
(¢) ZCTD. | B
(d) Z/BCA

Answer (a) 2]
(b) 2]
(©) 2]
(d) _[2]
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16. The table gives the number of VCD borrowed by 150 members from a video library.

Number of |1 2 3 4 5
VCD

Number of |28 68 nt 31 n

members [

(a) Show that m + n =23,

[1]
(b) Given that the mean number of VCD borrowed per member is 2.5, show that
3m+ 5n=87.

[1]
(c) Solve the equation in (a) and (b) simultaneously to find the values of m and n.
(d) State (i) mode

(11) the median number of VCD.

Answer (¢} m = , = [3]
(d) () S )|
(1) 2]
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17. The diagram shows the velocity-time graph of a body over a period of f.SECDI}dS. L

Velocity in
IH:’-S ‘
¥
20 |, _
i . : ' -
Ei_‘ 3 10 14 tin sec
Calculate

(a) tts acceleration during the first 3 seconds

(b) the value of v if the total distance moved in the first 14 secondsis 310 m

: e
(c) the value of ¢, given that the retardation is 5— my/s”
2

Answer (a) 2]
(b) | [2]
(©) 2]
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- 18. A cyclist completes his journey in 7 hours travelling from Town X to Town Y.
The graph below is a distance-time graph showing the journey of a cyclist for the first

3 hours.
distance (km)

3007...
2750 é_mmm _______ Enm"m

2o00L

sof
100 J_ ________ _________ SR SR N
wb / )
Town X 2: 4;@ 6§ 8 16 fime (h)

(a) Calculate the speed of the cyclist in the first 2 hours.
Give your answer in kmv/h,

(b) Iffor the last 4 houss, the cyclist travels at a constant speed of 40 km/h, calculate
the distance covered in the 4 hours and complete the graph.

(c)  Sketch on the ;ame graph, the journey by a motorist who travels at a constant speed
of 65 km/h from Town ¥ to Town X. Assume that the motorist starts at Town Y at

Oh 2]
Answer (a) | (1]
(b) 2]

END OF PAPER
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Anglo-Chinese School (Barker Road)

Section A [88 marks]
Answer ALL the questions in this section
1. Mr Ng wishes to buy a new car which is priced in tha showroom ot $85 000.

(2) If he pays cash, he will be given a discount.
Calculate the percentage discount if he only needs to pay $7905¢. [1]

(b) Mr Ng trades in his old car for $42 350 and borrows the remaining amount from a

finance company which charges simple interest at the rate of 3% per annum. If Mr
Ng wishes to pay the loan in 4 years calculate

(1) the total interest he has to pay for the loan at the end of 4 years. [2]
(i1) the amount he has to pay each month to the finance company. (2]
(Give your answer to the nearest cents)
2. (a) Solv= the equation (x+2)(x-3)=14 . | | [2]
(b) Express as single fraction [3]
32
x-1 35x+4
: 2
(c) Simplify 2 t2Y*6 2
_ _ Vi_4 d
(d) Given that 2+ gw=h—3kw, express w in terms of g, hand k& [3]

(€) A fruit seller bought 153 pears and apples altogether. He discovered % of pears and

-0 apples were rotten. The remaining number of pears and apples wera in the ratio
3:1. How many pears were rotten? (3]

3. The distance between two towns, A and B, is 250 km. A driver travelled from A to B
at an average speed of x km/h. ' -

(a) Express in terms of x, the time (in hours) that the driver took to complete the
Journey from A to B. | 1]

(b) On the return journey, he travelled 5 km/h faster .
Express 1a terms of x, the time (in hours) he took for the return journey. (1]

(c) His retumn journey took him 25 minutes less. Form an equation in x and show
that it reduces to x* + 5x — 3000=0 ’ 3]

(d) Solve the equation x” +5x—3000=0, giving both answers correct to 2 decimal
places. [3]

(e) Hence, find the time, correct to the nearest minute for the returm journeyv [2]
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4 In chis question take © to be 3.142

Figure 1 shows a sheet of aluminium The aluminium sheet is in the shape of a

sector of a circle centre O, radius 12cm. Given that OA and OB are radii of the
circle and reflex ZAQOB = 240°. '

Figure 1 Figure 2

(a) Calculate the perimeter of the aluminium sheet. 2]

(b) Figure 2 shows a cone formed by welding together OA and OB. If r is the radius
of the base and 4 1s the height of the cone, calculate

(1) thevalue of » | 2]
(i1) the value of A [2]

(c) Tkz cone in figure 2 is now filled with 294cm’ of water, Metal bearings in the
shape of spheres of radius 2mm are dropped into the water uatil it overflows.

Find the maximum number of ball bearings that can be dropped into the cone
before the water overflows. _ | (3]
[Volume of cone = %‘frrzh , Yolume of sphere =§ zr’]
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5. In the given figure LZABC = /DAC = /EDC=/FEC=90"_
ZBCA=ZACD=/DCE=ZECF=6,AB=3cmand BC=4 cm

B 4 cm C

(1) Find the lengtis. AC. | | Ky
(1) Find the angle 4. 1]
(1) Given that CD = 6,25 ¢m, find the length CF. 2]
(1v) Find the ratio of area of A BCDto area of ABCF, gIVINg your answers to
2 decimal places, . [2]
6. The pomnts A(2, 3 Yand B(a, 7) lies on the line / of gradient -3,
(a) Find the value of a [2]
(b) Find the equation of the line / [2]
(c) If C 1s a point on the line produced such that B is the mid point of A and C,
(1) find the coordinates of C. 2]
(1) calculate the distance AC. (2]
(d) If the line / is parallel *o the line kx+3y =4 find k& 2]
7. Peter used white and black magnetic buttons to make a series of designs. The first
three designs are shown below-
- 1
0000 O000O0
Oe 0 O8O0 Oe ® @O
O® ® O e & O
000 Deoey
0000 eoJoXoXo¥e
Design 1 Design 2 Design3 -
Each time he made a design, he count the number of white and black buttons used.
The results obtained frem the first three designs are recorded in the table below.
End-of-Year Examination 2006 3 Secondary 3 Express

Mathematics Pcoper 2


koh
New Stamp


WWW.misskoh.com

Anglo-Chinese :S'chaa! (Barker Road)

Design No. | Number of black buttons Number of white
(N) (B) buttons
(W)
1 1 8
2 4 12
3 9 16
4 X V
(a) Write down the vaules of x and y. 12
(b) Write a formula connecting N and W. (]
(¢) Hence, or otherwise, determine which design uses 96 white buttons 2]
(d) Give a reason why W can never be equal to 502. L
8. BD 15 a duameter of the circle, centre 0. C and A are-two pﬂmﬁs on the circle. »
BA and CD, when produced, meet at E. DE’C =120 and A4 :éD =23
i B
\ 23
0 Not drawn
to scale
120
. - C
Stating your reasons clearly, tind
(a) OBC (1]
(b) DC A . fi]
(c) ADB [2]
(d) AED [2]
End-of-Year Examination 2006 4 Secondary 3 Express
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24 P -+

rY
20 Car ¥

Speed 16
in m/s

12

bt

Time in seconds

The diagram shows the speed-time granh of two cars X and Y for the first 10
seconds of their motion.

Car X travels at a constant speed of 12ny/s throughout the 10 seconds.

Car Y starts from rest, attain a speed of 20nv's after 4 seconds and then travels at
constant speed of 20m/s.

(a) Calculate

(0 the distance travelled by car X during the first 4 seconds of its motion. il

() the average speed of car Y for the first 10 seconds of its motion. )

(iii)  the time when both cars have travelled the same distance. E

(b) After 10 seconds, both cars slow down at the same rate until they come to rest.
~ Given that car X comes to a rest after a further of 6 seconds, calculate

() the deceleration of car X. [1]

(1)  the time taken for car Y to come to rest. [2]
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10. The diagram shows four points P, Q, R, S, on a horizontal ground. It is given that
PQ=45m,PS=25m QS =28 m |

R

331

22 m

25 m 28 m

gy

P 45 m Q

(a) Calculate P S 0. [3]

(b) Given also that RS = 22 m and that P .;ES =33, calculate P 3‘ R. [3]

(c) The line QS is produced beyond S. Calculate the shortest distance from R to
this extended line. 3]

— —

{d) S is the foot of a vertical mast, ST.

The angle of elevation of the top of the mast, T, from P is 40" .
Calculate the angie of elevation of T from Q [4]
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Section B [ 12 marks}

Answer ONE question in this section.

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

The following table gives corresponding values of x and y which are connected by the

. 12
equation y =x+ —-—35.
I .
" 1 1.5 3 4 7 8
y 8 P 2 Z 3.7 4.5
(a) Calculate the value of p and of g. [1]
(b) Usmg a scale of 2 cmto 1 untt on both the x and Y axes, draw the graph of [3]

12
y=x+—-5forl<x<8.
x

(c} By drawing a tangent, find the approximate gradient of the curve at the point x = 6. [2]

(d) Use your graph to find

. 2
(1) thennmmumvalueuforL—S, [1]
X

: : 12 . . C
(i)  the solution of the equation x+ -~ -5=35 by drawing a suitable straight line, (1]
- x

(¢) On the same axes used in part (b), draw the graph of y = 7— xfor values from x = ] 1]
tox=23 |

(1} Write down the ¥ coordinates of the points at which the two graphs intersect. |

[

]

(1)  The x coordinates of the points where the line y="T7-x intersects the curve are [2]

the solutions of the equation x> +ax+5=0
Find the value of a and the value of b.
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12. Answer the whole of this question on a sheet of graph paper.

An open rectangular tank has a square base of side x metres.
The volume of the tank is 30 m’.

(a) (1) Find an expression in terms of x, for the height of the tank.

[1]
(11) Hence show that the total external surface area of the tank, 4 square metres
1S grven by
A=x* 4128 | [1]
X

(b) The table below shows some values of x and the corresponding values of A, correct

to 1 decimal place, where 4 = x?-+@.'
. X
X 2 2.5 3 4 d 6 7 8
! 64 54.3 49 46 49 56 66.1 o
(1) Find the value of r. [1]

(1) Using a scale of 2 cm to 1 m, draw a horizontal x-axis for 2<x<§
Using a scale of 2 cm to 10 m’, draw a vertical A-axis for 40 < 4 < 90,
On your axes, plot the points given in the table and join them with a smooth

curve. 13]
. . . , 120
(¢) By drawing a suitable tangent, find the gradient of the curve A = x2 + -~
X
at x=06. (2]
(d) Using your graph, find the values of x for which the surSce area is 60 m? |
2]
(e) Using your graph, find the dimensions of the tank which has the least possible
surface area. [2]
END OF PAPER 2
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Paper 1

@ 5 ) -22

(a)(1) 1 (ii) Monday  (b) 60 days
(@) 10620 (b)3.707

(a) ;‘i.x+1_2(x.~-;)<20 (b) 16

A e

@) 7= 2 (b)3 (de-3d) (dc+3d)
(@) y=—- (b)y=1

3
X +2
7. (a)% (b) 22.5 cm

8. (a) 22 (b) 2:5 (c) 48kg
9. (@) vasc: aEpc  (b) ; (c) 11% (d) zaé

10. (a) 120 (b) 060 (c) 270
11.(@)42 (b)9

12. (@) 16-17 (b) 13;;.

13. Line symmetry about L, and L,; Rotaticnal symmetry about & of
order 2.

14. (@) 1:25000(b) 5.5 km (¢) 100
15.(@) 25 (b) 25 (¢)22 (d) 43
16. (¢)m=1i4,n=9 d(i)2 (i1) 2
17.(a) (104 (1) 4 (i) 22 s

18.(a) 50 km/h (b) 160 km

o .
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1{a) Percentage discount =

x100= 7%
C0

(b) (i) Total interest = $42650 xi%d x4=$5118

{(b)(11) Amount paid each menth =

2(a) x =—4 orx=>5

13x+14

O 1) (5x+4)

y+3
y-2

(c)

h-2

d) w=
(@) g+3k

(e) 39
250

3{a) —— hours
x

) 22 hours
xX+5

250 250 5
x x+5 12
x" +5x~3000 = O(shown)

(c)

&

@) x == J(5)? —4(1)(=3000)

2(1)
= 52.33km/h or -57.33km/h
() T=262mins

End-of-Year Examination 2006
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4. (a) 50.272+24 = 74272 ~ 74.3 cm
(B)(@) r =8cm

(i) h=J(12)’ - (8’
~8.9443 ~ 8.94 om

(c) Maximum number of ball bearings = 392,53 =9116.21~9116
0.033515

5.(1) AC=V3’ +47 = 5¢cm
(11) 6=36.8699 ~ 36.9°(1 d_p)
(1) EC = 7.8125
CF=97656~977cm 3
| o
- area of BCD 5 (4X(6.25)sin 26
1 ‘
area of BCF - (4)(9.7656)sin 46
=1.14 (2 d p)
7-3
6(a) -3 =
(a) -
2
a=—
3
(b)y=-3x+9
_ 2
@) C~(~.11 -
o(11) 8.43units
(d) k=9
End-of-Year Examination 2006 10 Secondary 3 Express
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Ha) x=16 (B1)
y=20 (BI)

(b) W=4ANH  (A2)

(c) 96=4N+4 (M)

N=-9-%f =23 (Al)

(d) If w= 502
502 =4N+4
4N=498
N=1245 (Ml])
The design No. inust be an integer

8(a)(i) OBC=60 (angle at centre=2x angle a* circumf)
(iiy D CA =23 (angle in the same segment)
(i) ADB = 180" —90" —23° =67
(angle in a semicircle, sum of angle in triangie)

(ivyEDB = 180 —30 = 150"

AED= 180 —150 —23 =7 (sum of angle in triangle)

9(a)(i) D:stance =12x 4=48m

. 16G
(1) Average speed = == =l6m/s

(i) t=>5s
o . 12 2
(b) (1) deceleration = e 2m/s
. 20
(1) 2= —
t T
t=10s
End-of-Year Examination 2006 11 Secondary 3 Express
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10(a) cosPSQ = 2> 28 45
2(25)(28)

_ -1

—

25
PSg=116.1

10(b) PSR=1836~118.4(1 d.p)

(c) Let RX be the shortest distance

RSQ=360 —116.1 -118.4
=125.%{ /s at a pt)

XSR=180"-1255
=54.5 (Zs on a str. line)
RX

In triangle RXS, sin 54.5 = ——
22

RX=22xsin 54.5
=17.9105
= 17.9]‘!1
(d) tan40 - 15
25
TS =25tan 40°
= 2098 m
~ . 20.98

tanTQS=—""
2 28

- Tfi $=36.84

Anglo-Chinese School (Barker Road)

Tne angle of elevation of T from Qis36.8
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End-of-Year Examination 2006 14 Secondary 3 Ex
‘ press

Muthematics Paper 2
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