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1. The stem-and-leaf diagram below shows the distribution of the weights of 20 cats.

Stem (1 kg) - Leaf (0.1 ke)
2 577 8
3 0 01 23 46 738
4 1 225789
Find the median, the range and the standard deviation of the distribution. (3 marks)
2. Inthe figure, £LABC=111°, LBAO=44°and £CDO=32° Find £BCD. (3 marks)
3. (a) Solve the inequality ‘?x: 26 <2(3x-1).

Tx+26

(b) Find the number of integers satisfying both inequalities <£2(3x~1)and 45 - 5x20.

(4 marks)
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4, Iftheline L: y = 3x + 8 and the circle §: % + y* — 5x — 4y+k 0 do not intersect, find the minimum
mtegral value of k. (5 marks)

5. Inthe recténgular coordinate plane, the coordinates of the point 4 are (-2, 3). A'is the reflection
image of 4 with respect to the line L: y = 1.
(a) Write down the coordinates of A4'.
- (b) Let P be a moving point in the rectangular coordinate in_lane such that P is equidistant
from A" and L. Find the equation of the locus of P and describe the locus of P. (5 marks)



6. | In the figure, ABE and DCE are straight lines. If 4B = BE =3 cm and CD = 7 c¢m, find the

length of CE. (5 marks)

7. (a) How many 6-digit even numbers can be formed from the digits 1,@, 3, 5, 7 and 9 if
(i) there are no restrictions?
(i) 10 repetition of digits is allowed? (2 marks)
(b) 2 teachers and 2 parents are selected from 5 teachers and 12 parents to sit in a row. In how
many ways can the 2 teachers be arranged on the left of the 2 parents? (3 marks)

P3



In the figure, O is the centre of the circle. 4D and CE are diameters of the circle. It is given
that ZOCB =64° and ZOED =34°. |

(1) Find ZO4B.

o AB

| Find “—.

(b) nd —

(5 marks)
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9.

-The coordinates of points X and Y are (-3, 7) and (5, 1) respectively. P is a moving point in the
rectangular coordinate plane such that PX = PY . Denote the locus of Pby I” .

(@ (i) Find the equation of 1.

(ii) Describe the geometric relationship between 7/~ and the line segment XY.
(3 marks)

(b) 1tis given that a circle passes through X and Y. Denote the centre of the circle by R. -

(i) Does I pass through R? Explain your answer.
(ii) Theline y = x divides the circle into two equal halves. Find the coordinates of R.

(4 marks)

| o



10. Ina Mathematics competition, Ray and Cindy score 68 marks and 50 marks respectively. The standard
scores of Ray and Cindy are 0 and —1.5 respectively.

(a) Find the mean and the standard deviation of the scores in the competition. _ G marks)

{(b) Later, Ray is found cheating in the competition and he is disqualified. Cindy claims that her
standard score will increase after excluding Ray’s score. Is Cindy’s claim correct?

Explain your answer. : (2 marks)

11. Inthe figure, PORS is a quadrilateral with PO = 13 cm, RS= 10 cm,
PS=20 cm, DOPS = 40° and ZRQS = 35°.Find
(a) the length of OS, |
(b) x

(Give your answers correct to 3 significant figures.) (5 marks)
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12. In the figure, 74 and 7C are tangents to the circle at 4 and C respectively. CD and 74 are produced to

meet at E. It is given that £ ATC = 58°.
(@ Find Z£4BC.
(b) X £AOD=62°, find £AED.

(3 marks)
(3 marks)

13. The figure shows the route map of the Tseung Kwan O line of MTR.
YauTong TiuKengleng TesungKwanO Hang Hau

North Point Quarry Bay
* * * * \‘ )
' ' LOHAS Park

A passenger gets on a train at a station and gets off at another station. Find the number of
(2 marks)

different journeys the passenger can travel along the Tseung Kwan O line.
It is given that a passenger has to pay $10 or above per journey if he / she travels through the

(b)
cross-harbour tunnel which is located between Quarry Bay and Yau Tong. How many different
journeys in (a) charge the passenger $10 or above? (3 marks)

Po Lam

(a)
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14. A developer plans to build a hotel with x single rooms and y double rooms subject to the conditions
listed in the proposal below:

(1) The hotel should accommodate at least 1500 people. _ _

(2) Each single room and double room must occupy an area of 15m and 18 m’ respectwely The
total floor area available for the rooms is at most 21 000 m’.

(3) The number of double rooms should be at most. 75% of the number of single rooms.

(a) Write down all the constraints on x and y. (3 marks)

(b) On the graph paper provided, draw and indicate the solution that satisfies all the constraints in (a).
(3 marks)

{1 i i A 1
7 !
\

1400

1o 200 600|180 o 2 4001600
i i 1 T 1 i IS

(¢) Itis known that the monthly maintenance costs for a single room and a double room are $800 and
$1200 respectively. Using (b), find the values of x and y so that the hotel can be run at the
minimum maintenance cost (3 marks)

P.8



15. The time taken for a group of people to finish a fitness test are normally distributed with a mean of 33 s
and a standard deviation of 3.5 s.

(a) Find the percentage of people whose finishing time is between 29.5 s and 40 s. (2 marks)
(b) If 200 people can finish the test within 26 s, find the number of people in the group. (2 marks)
(¢)  Assume that people who finish the fitness test within 37.5 s will pass the test. If Peter is a person in
the group and his standard score is 1.4, can he pass the test? Explain your answer. (3 marks)
(Assume that 68%, 95% and 99.7% of the data of a normal distribution lie within one, two and three standard
deviations from the mean respectively.)



16 (a) In Figure (16a), the stra1ght line Z; : x + y+6=0 cuts thex-a:us and they—ams at 4 and B
respectively and the circumcircle of AOAB is drawn.

(i) Find the coordinates of 4 and B. _ :
(ii) Find the equatibn of the circumcircle of /A OAB in the general form. o (5 marks)

i 4
Liix+y+6=0 A

Figure (162) | " TFigure (16b)

(b) In Figure (16b), C is the centre of the circle in Figure (1) and F is a point lying on the circle such
that CF // AO. If CF cuts the y-axis at E and X is the intersection of OC and A4F,
(i) provethat ZACO=90°,
(ii) find the acute angle between OC and 4F,
(iii) find the area of the segment AOF in terms of 7.

(Leave your answer in surd form.) (8 marks)
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17.  Figure 17(a) shows a piece of paper card ABCD with 4B =BC=350¢cm, AD =CD =32 cmand
reflex ZADC =210°.

A ' C
5
Figure 17(a) Figure 17(b)
(a) Find the length of BD. ' . (3 marks) -

(b) The paper card is then folded aloﬁg BD such that 4B and BC lie on the horizontal ground as
shown in Figure 17(b). It is given that ZADC =40°.

(i) Find the distance between 4 and C on the horizontal ground.

(ii) Find the angle between the plane ACD and the horizontal ground.

(i) Find the volume of the pyramid ABCD.

| - © (8 marks)

(¢) Jerry claims that if P is the mid-point of BD, the volume of the pyramid ABCP is half
~of the volume of the pyramid ABCD. Do you agree? Explain your answer. (2 marks)






End of paper
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1. Euglﬂgl—aﬂﬂmmg below shows the distribution of the weights of 20 cats. 4. Ifthe line L:y=3x+8and the circle S: NN.TV».! 5x - 4y + k= 0 do not intersect, find the minimum

integral value of k. (5 marks)
Stem (1 kn Leaf©0.1k)
2 5778 y=3x+8 .. m
3 0012346738 4yt Sx—8y+k=0....(2)
4 1 22578 9 By substituting (1) into (2), we have
Find the median, the range and the standard deviation of the distribution. (3 marks) X +(3x+8) —5x~4(3x+8)+k=0
* +9x* +48x+64~5x—12x~32+k =0
105° +31x+ (324 k) =0.... "
_ . " L and 5 do not intersect.
The range= (4.9 - 2.5)kg = 2.4 kg _ .. For the equation (*),
o . ) A<0
The standard deviation=0.738kg (cor.to3sig.fig) G -410)(32+ k) <0
© 961~1280-40k<0
~319 <40k
2. Inthe figure, £ABC=111°, ZBAO=44°and £ZCDQO=32° Find ZBCD. (3 marks) k> 319 1975
40
Join AD : .. The minimum integral value of k is 7.
ZLABC + £4ADC =180° (opp. <s, cyclic quad.)
111°+(£0DA+32°)=180°
Z0DA=37° 5. Inthe rectangular coordinate plane, the coordinates of the point 4 mﬂ?w 3). A'is the reflection

In AOAD, ‘ : image of A with respect to the line L: y = 1.

" OA=0D (radii) (@)  Write down the coordinates of A'. .

Lo LOAD=,20DA=37° (base £s,is0s. /\) (b)  Let P bea moving point in the rectangular coordinate plane such that P is equidistant
£BAD+ £BCD =180° (opp. <s, cyclic quad.) from A" and L. Find the equation of the locus of P and describe thclocus of . (5 marks)
(44°+ 37°)+ £BCD =180° .:, i £ g=

£BCD=99° : (a) The coordinates of A =(~2,~1)
(b) Let(x, y) be the coordinates of P
. . Tx+26
3. (a) Solve the inequalit <2(3x-1). .
@ Yy S20D -2 - D =p-1
(b) Find the number of integers satisfying both m..oﬁa_zaqawmm <2(3x~1)and 45 — 5x2 0. (4 marks) ?+3 +(y+1)? =(p-1)2
. witWHn ~x-1
@ ﬁﬂamu?-s (®) 45 = 5x20
Tx+26 <24x-8 92 x )

3M=17x . .. The required equation is &HEWaului_ the locus of P is a parabola
x2z2 So2=5x<9 4 ’ )

.. 8 integers satisfying both inequalities

P2
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In the figure, 4BE and DCE are straight lines. i AB = BE =3 cm and CD = 7 cm, find the
length of CE. (5 marks)

Join ADand BC.

In AEAD and AECB,

ZAED=£CEB (common angle)

£ADE =/ CBE (ext. £, cyclic quad.)
ANEAD ~ AECB (AA)

Let CE=xcm.

4AE = DE . {corr. sides, ~/A\s)
CE BE

(x-=2)x+9=0
x=2 or —9{rejected)

CE=2cm

q.@masg?&&.%ﬁ;ﬁ&&ﬁ?@ﬁ&?ﬁ%&%rnb,m.faﬁm_
(i) there are no restrictions? : _

(i) no repetition of digits is allowed? . (2 marks)
- (b) 2 teachers and 2 parents are selected from 5 teachers and 12 parents to sit in a row. In how
many ways can the 2 teachers be arranged on the left of the 2 parents? (3 marks)

(a) (i) Only “2’ is even among the digits, and therefore the last digit of the 6-digit even
© number must be 2. .
The number of 6-digit even numbers= 6> x 1
| = 1716
(ii) The number of 6-digit even numbers

=(6-1)!
R
(b) .
Number of ways of arranging the 2 teachers = P;
Number of ways of arranging the 2 parents = P*
.". The required number of ways
= m‘..m % Wu.u
= 2640

PR3

In the figure, O is the centre of the circle. 4D and CE are diameters of the circle. It is given
that ZOCB=64° and ZOED =34°,

(a) Find ZOAB.

() Find % '

(5 marks)
() JoinCD.

ZCDE =90° (< insemi-ircle)

ZDCE +34°+90°=180° (., sumofa)
£LDCE =56°

ZOAB + £BCD =180°
LOAB +(64° +56) =180°
ZOAB=60°

{opp. <s, cyclic quad.)

(b) £ABD=90°. (£ insemi-circle)

P4



9.

The coordinates of points X and ¥ are (—3, 7) and (5, 1) respectively. P is a moving point in the
rectangular coordinate plane such that PX = PY. Denote the locus of Pby I” .

(@ (i) Find the equationof I".

(i) Describe the geometric relationship between 1" and the line segment XY.
(3 marks)

(b) It is given that a circle passes through X and Y. Denote the centre of the circle by R.
() Does I pass through R? Explain your answer.
(i) Theline y=x divides the circle into two equal halves. Find the coordinates of R.

(4 marks)
{a) () Let(x,) bethe coordinates of P.

Jx=(B)F + (=7 =(x=5+(y-1)°
@432 +(y=7 = (x-5) +(y-1)?
X 46x+9+ )y  —14p+49=x> —10x+ 25+ > =2y +1
4x-3y+8=0
Thus, the equation of Fis4x -3y +8=0.

(i) I is the perpendicular bisector of the line segment XY,

(b) (i) Since I is the perpendicular bisector of the chord XY, Rliesonr.
(L bisector of chord passes through centre)

Thus, I" passes through R.

(ii) Sincetheline y=x divides the circle into two equal halves, R also lissontheliney=x.
4x-3y+8=0
y=x

4x-3x+8=0. )
Solving, we have x=-8 and y=-8.

Thus, the coordinates of R are (-8, —8).

PS5

10.

1.

In a Mathematics competition, Ray and Cindy score 68 marks and 50 marks respectively. The standard
scores of Ray and Cindy are 0 and ~1.5 respectively.

(a) Find the mean and the standard deviation of the scores in the competition. (3 marks)

(b) Later, Ray is found cheating in the competition and he is disqualified. Cindy claims that her
standard score will increase after excluding Ray’s score. Is Cindy's claim correct?

Explain your answer. (2 marks)

(a) Letmand o be the mean and the standard deviation of the scores respectively.
Note that the standard scores of Ray and Cindy are 0 and'-1.5 respectively.

=M o and XM o5,
o o

Solving, we have m = 68 and o= 12.

Thus, we have L

Thus, the mean and the standard deviation of the scores are 68 marks and 12 marks respectively.

(b) Note that the score of Ray is equal to the mean of the scores.

So, %Egmgrﬁ the distribution of the scores is more
dispersed. Therefore, the

:98. the standard score o». 05&‘ i.: be less _._nmn:ﬁ

In the figure, PORS is a quadrilateral with PQ = 13 cm, RS = 10 cm,
PS =20 cm, DOPS = 40° and ZRQS = 35° Find

(a) the length of OS,

(b)) =x )

(Give your answers correct to 3 significant figures) (5 marks)

"(a) InAPQS, by the cosine formula,

0S? = PQ* + PS* ~2(PQXPS)cos £OPS
08 = J13% + 20 - 2(13)(20)cos 40° cm
~13.0636cm
=13.1cm (cor.to3sig. fig.)

(b) In AQRS, by the sine formula,
g5 RS
sinZQRS  sin ZRQS
13.0636¢cm - 10cm
sinx sin35°
13.0636sin35°
10
x=48.5295° or 180°-48.5295°

=48.5° (cor.to 3sig. fig.) or 131° (cor.to3sig. fig.)

sinx =

P6



12. Inthe fi n.mEa. H.;nn:ﬁ.sdgmnﬁsnonxsa_nm_m and C respectively. nuﬁaﬁﬂnug&.aona

13.

meet at E, It is given that £ ATC = 58°,

(@ Find £4BC. (3 marks)
(b)y If £A0D=62° find ZLAED. (3 marks) _
(a) Join AC and AD.
LTAC=£TCA -+ (tangent prop.)
In AACT, .
LTAC+ £TCA+ LATC =180 (£ 5 OF L)
24£TAC+58°=180°
£LTAC=61°
ZCDA= /TAC = 61° (£ in alt, segment)
' ZABC =119° AO—H.H- K1 szu_mn n—ﬂﬂ&.v
(b) (£ atcentre twice £ at @)
24D =490 _
2
=52 30
2

LCAE = ZABC =119° (£ in alt. segment)

ZLAED + LCAE + ZACD=180°  (£Lsumof A)

ZAED +119° +31°=180°
ZAED =30°

The mnﬁm shows the route map of the Tseung Kwan O line of MTR.

North Point Quarry Bay YauTong TiuKengleng Tesung Kwan©Q  Hang Hau Polam
' . LOHAS Park
(a)' A passenger gets on a train at a station and gets off at another station. Find the number of
different journeys the passenger can travel along the Tseung Kwan O line. - (2 marks)

(b) Itis given that a passenger has to pay $10 or above per journey if he / she travels through the

cross-harbour tunnel which is located between Quarty Bay and Yau Tong. How many different
Jjourneys in (a) charge the passenger $10 or above? (3 marks)
{a) The required number of different journeys
=Pl =36
{b) . There are two cases that can meet the condition.
Case 1: Thejourney starts at North Point or Quarry Bay and ends at one of the other
6 stations. The number of journeys = Cj* x Cf
Case2: The journey ends at North Point or Quarry Bay and starts at one of the other
6 stations. The number of journeys =C7 x C* -
The required number of journeys
=ClxCE+Clx Y
-2
P

‘14 A developer plans to build a hotel with x single rooms and y double rooms m.&._nu to the conditions
listed in the proposal below:

(1) The hotel should accornmodate at least 1500 people.

(2) Each single room and double room must occupy an area of 15m” and 18 m” respectively. The
total floor area available for the rooms is at most 21 000 .

(3) The number of double rooms should be at most 75% of the number of single rooms,

(a) Write down all the constraints on x and y. (3 marks)
x+2y21500 Mﬁawaam_
15x+18y <21000 e a+ue.m._.a 0
y<xxT5% Tlysix
s 4
xand y are non - negative integers.

xand y arenon - negativeintegers.

(b) Onthe n.‘uvr paper vae.&& draw and indicate the solution that satisfies all the constraiuts in @
(3 marks)

—| The feasible solutions are all the integral
ordered pairs in the shaded region

Marking Scheme Marks
Correct line for x + 2y = 1500
| Corect line for Sx 46y =000 ] 1A foe any carrect line.
e o u...s.wlk 2A for all correct.
4
Correct ordered pairs/shaded region 1A

(c) It is known that the monthly maintenance costs for a single room and a double room are $800 and
$1200 respectively. Using (b), find the values of x and y so that the hotel can be run at the

minimum maintenance cost. (3 marks)
Let $C be the maintenance cost, then C = 800x + 1200y.

From the graph, C attains its minimum at (600, 450).

<. x=600 and y =450 P8



15. The time taken for a group of people to finish a fitness test are normally distributed with 2 mean of 33 5 16. (a) InFigure (16a), the straight line L, : x + y + 6 = 0 cuts the x-axis and the y-axis at 4 and 5

and a standard deviation of 3.5 5. respectively and the circumcircle of AOAB is drawn.
. . (i) Find the coordinates of 4 and B.
(8) Find the percentage of people whose finishing time is between 29.5 s and 40 5. (2 marks) (i) Find the equation of the circumcircle of AOARB in the general form. (5 marks)
(b) 1£200 people can finish the test within 26 s, find the number of people in the group. (2 marks)
(c) Assume that people who finish the fitness test within 37.5 s will pass the test. If Peter is a person in Lixsys8=0 Y
the group and his standard score is 1.4, can he pass the test? Explain your answer. (3 marks) x
» X
(Assume that 68%, 95% and 99.7% of the data of a normal distribution lie within one, two and three standard o
deviations from the mean respectively.) F
@ ° 295s=(33-35)s=x-0 ,f
40s=(33+2x35) s=1420
.". 'The required percentage _ Figure (16a) Figure (16b)
- aww.x. . mmu..x. - :
=81.5% ' (b) In Figure (16b), C is the centre of the circle in Figure (1) and Fis a point lying on the circle such

that CF // AO. If CF cuts the y-axis at £ and X is the intersection of OC and AF,
L
(i) provethat LACO=90°, : )
®) "o 265=(33-2x35)s=x~20

(ii) find the acute angle between OC and AF,
.". The percentage of people can finish the test within 26 5

. A:wmaﬂ_aogon&a%ﬁ:ﬁia}:aﬂﬁcmﬁ
= ﬁmc ..MMM (Leave your answer in surd form.) (8 marks)

=2.5%

@ (@ Litx+y+6=0
.. The number of people in the group

=200+25% ) x-intercept of L, n!w =-6 y-intercept of L, ﬂi% =-6
= 8000 .. Coordinates of 4 = (~6,0)
Coordinates of B= (0, ~6)
(c)  Letxsbe the finishing time of Peter.
x=33_., Gi) " Z40B=9(°
3.5 : .. ABisadiameter of the circle. (converse of Z in semi-circle)
x=379

The centre is the mid-point of 4B,
.. The finishing time of Peter is 3795 > 37.5s.

", Peter cannot pass the test. . nﬁﬁuhs@o.o+m;£n7u,awv

» u
a&.&;%n ans ME,.?% ﬂ.,mim

The equation of the circumcircle of AGAB is

[x=(-3F +ly- (3] = hmmlmu

K +6x+94y +6y+9=18
4y +6x46y=0

P9 P, —O



® O

(i)

(iid)

6 6
Centre C EHIM_IMW
=(-3,-3)

: 0-(-3) ~3-0
m n. = = WH O.—.- o
lope of CO 0-(3) i opeof AC 3-06) 1

Slope of AC x slope of CO =1
S ACLCo
ZACO=90°

ZCEO=90° %man Zs, CF Il AO)
tan ZOCE = ln..,.,.__Wl .
_0-(=3)
S 0-(-3)
=1
ZOCE = 45°
1

LOAF = LOCE (£ a.&.ﬁﬁﬁxa@&

wl x 45°
2
=225°
LCFA=LOAF (alt.<Ls,CF/ A0)
=225°
=45°+22.5°
=67.5°
The acute angle between OC and AF is 67.5°.

ZAKC = LOCE + £CF4

CF=CO  (tadii)
=(-3-0)* +(=3-0)°

Hu..\m
E.sa?n%nwvhnmxcm
nmrxméauxxu
2
N2
2
. 135° 27
Al f sector CAOF = n(32)" .45
TCa of or ; 7( %iv xw.moo 2 7
Axea of segment AOF
= area of sector CAOF — area of ACAF
27, 92
4 2

(ext. Zof A)

P11

17.  Figure 17(a) shows a piece of paper card ABCD with AB=BC=50cm, AD=CD=32cmand
reflex ZADC = 210°.

m_
Figure 17(2) . Figure 17(b)

(a) Find the length of BD. : (3 marks)
(b) The paper card is then folded along BD such that AB and BC lie on the horizontal ground as

shown in Figure 17(b). It is given that ZADC =40°,

(i) Find the distance between (4 and C on the horizontal ground.
(i) Find the angle between the plane ACD and the horizontal ground. .
(iii) Find the volume of the pyramid ABCD. .
(8 marks)

" (¢) Jerry claims that if P is the mid-point of BD, the volume of the pyramid ABCP is half

of the volume of the pyramid ABCD. Do you agree? Explain your answer.” (2 marks).

(a) £ADB=105°,

By the sine formula,
sin ZADB . sin ZABD
AB AD
5inl05° _ sin Z4BD
50 3
ZABD = 38.18426316° or 141.8157368° (rejected)
By the sine formula,
sin£ZBAD _ sin £ZADB
BD 4B
sin{180° ~105°—38.18426316°) - sin105°
BD 50
BD=~31,01912633cm
BDw=31.0em

P12



b @

AC? = AD” + CD* - 2(AD)(CD)cos £4DC
AC? =327 4327 -2(32)(32)cos40°
AC ~21.88928917 cm

.. The distance between 4 and C on the horizontal ground is 21.9 cm.

(i)

(iii)

Note that AABC and AACD are isosceles triangles.

Let M be the mid-point of AC.

So, BM LACand DM L1 AC. (prop. of isos. A)
2 _ 4R 2

BM?® = AB> - AM u ~

BM? =507 (Hu_,amw»moj

BM? = 2380214755

DM? = AD* - AM?

M_QSS_J“
2
DM? = 904.2147549 —

DM? =322 -H

By the cosine formula,

BM* +DM* - BD?
cos LDMB = 2(BMYDM)

ZDMB = 37.67700411
£DMB = 31.7°

Thus, the angle between the plane ACD and the horizontal ground is 37.7°.

The area of AABC
uwssaS
=533.9612418cm*

The height of the pyramid ABCD
= DM sin ZDMB

~18.37916772cm

The volume of pyramid ABCD
nWEag.B& A ABC)(the height of pyramid ABCD)

= 3271.254406cm®
=3270cm’

P.13

(¢} Let X and ¥ be the projections of D and P on the plane 4BC respectively. Suppose that £DBX =« .

When P is the mid-point of BD, we have w.uu.w..wb.

The volume of pyramid ABCD
u%?&«.agtnxub%&. and

The volume of pyramid ABCP
L (the area of A ABCYBPsina)

i

(the u.sabstm BDsina)

p3 e b | = |

(the volume of pyramid ABCD)

Thus, the volume of the pyramid ABCF is half of the volume of the pyramid ABCD.
Thas, the claim is agreed.

End of paper

P.14



