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FREEHNELER This paper must be answered i English

Attempt ALL goestings in Section A and any FIVE questiom im Section B,
Full maarks will not be given unless the methad of solution i thown.

FORMULAS FOR REFERENCE

SPHERE Surface ires a 4nrid
Voluime x %#r’
CYLIMDER Area af curved surface = 1nrh
Yolume = xrik
C{INE Ares of curved surface = wr]
Volume = %I’r:h‘ .
PRIZM Volume = baw aren X height
PYRAMID Violume = % X base nrea X height

H1 CE MATHS IS L &1 (-1

SECTION A Answer ALL goestious im this section.

There ia mo oeed Lo viart each guestion in this section on A [resh pege.
Geometry theoresns need not be referred to when wed,

Factorize fx? +4x +4) - ([ - 1Y, (5 marks)

In Figure 1, & i3 the centre of the circle. 4 and
8 are two poinby on the circke such that DAR

& an equilateral trizngle. A & produced o O
srch that 04 = AC

{a) Find LABC.

by b CE a cangent io the circle at A7
Give a reaton For your answer.

{5 marks)

Given live reaf nugbers ¢ — &, @, a # 2. a + 3, a4 + b
find {x) the mean,
(B) the standard deviation.

(5 marks)
M g :& %= 3:4 and #:¢0 = 25,
find () o: & ¢,
(b} 1he wine of —EE
et + b {6 marks)
In Fipure 2, 7 is the centre of the sector D48 0
OA = 30, O/ =15 and AC L 1R
Find (1) LAQC,
ib} the length of the arc AR in terms A e
of ».
|6 kst
|

Figure 2

The compound inlerest on $1000 2t 0% per snnum for 3 yeare, compounded yearly, equals the
simpie nterest on another SHOOQ 3t +% per annum For the same period of time. Calculate r

to I decimal places,
{6 marks)

Find sl the vajues of 8. where 0° 5 8 5 3607 . such thal

Jegg?d + Sgind +# 1 = 0
(5 marks)
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SECTION A Antwer ALL qoestions in this seciion.

There i w0 moed lo shirt each goertion in tha mction on & fresh page.
Geometry theorems npeed nod be referred to when wed.

Factorise {x +4x + 4} — (v - 1} (5 marks}

In Figare |, & iz Lhe centre of the circle. A znd
& are fwo points on the circle such thet QAR

s an equilaleral Lriangle. 04 iz produced o ©
wch 1hat GA = 4C

a) Find (AFC.

{t} Ir CF a tangend to the clrele gt B?
ive a reason for yolr answer.

{5 marks}

¢ Figurs |

The following table shows the distribution of the marka of 1000 studenty m 2 mathematics test;

Clanx of Marks Mumrber of Studenz

40 — 49 100
5 - 59 300
&0 - 69 400
Q-7 Fil L

{a) Find the mid-value of the clasn 50 - 59.

(b} Estimatz the mean of the abowe dyidbution of marks.
(5 marks)

If o :b=3:4 and a0 :p0 = 2:5%,
find {a) o b :c,
() the valve of _—'_L"“tl = .
e + B (6 marks}

In Figure 2, & iz 1the cenlre of the secior O4 8,
A = 30 CB = |5 and AC 1 OF,

Find {(a) 7 AOC,

n
-
™

(b} the length of the arc A8 in termm
ol ».

(h marks)

B
Figure 2

The compound interest on $1000 at 10% per annum lor 3 years, compounded yeatly, equals the
simple intcrest on anoiher 31003 al #% per annum for the same period of nime. Calculate r

Io 2 decimal places,
{6 marks}
Find all the walues of &, where 0° < £ £ 3860°, such tha

Zeow’8 4 Ssind o+ Y = 0.
|6 marks)
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SECTION B Amawer FIVE questions in this zeciion.

Esch quection curies [2 masks

Figure Ka) Figura 3(b)

The tolid in Figure ¥a} is made up of two purts. The lower part is n right circuiar cylindey of
Beight » cm and radius rem; the upper part is a hemiaphere of the same oadivs r cm. The twe
parts are of the mme volume.

{1) Find the mtia r: A, A marks}

(b} FEigure 3(b) shows n seclicn of the solid through the axis of the cylinder. The perimeter of
this secHon i 136 cm.

fiy Catculsie r o 2 significant figures.

{i) Calculate the total external surface ares (including the basc) of the solid in cm?
to | significant [gure,

(9 marks}
in Figurt 4, O is the origin 2nd 4 b ¥
the point {8, 2). 1
{a) F it a point on the x-axiv such
that the slope of A8 i |. Find \ D
tht coordinwies of A.
(2 marks)
{b) € b znother poimt on the x.sxis
such that A8 = AC  Find the
coordinates of £
(2 narks) A8, D
{t} Find the equation of the siraight
line AC. [F the line AC cuta r
the p.axit 31 D, Nnd the a g C\
coardmales of 03

(3 marks) Figure 4
(d}  Find the eguatinn of the circle pasting through the poinis @, 8 snd D Show that this

tizcle passes Lhrough 4.
€5 marks)
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SECTION B Axswer FIVE questions in this section, | _
Each question carviey 17 marks 1G. A ball is dropped veriically fsom a heighl of 10m, and when it reaches the ground. it rebounds to

a height of 10 X -i-m . The ball continues 10 fafi and rebound again and sgain, each Llime

B.
rebounding to -3— of he height from which it previously feli {see Figure 5}
}
70
1 m| [ G
3
o= I m
Figure 3u) Figure 3{b I Q t__ .- O T, S 93 T____
pore A * ) Firal Secand k-lh
rebound rebound rebound

The solid in Figure ¥a) is made up of two party. The lower part is & dghl circwdar cylinder of |
height A cm and radive rom ;. the upper part k& a hemisphere of the zame tadis r cm. The two Figure %
pariy st of the sme volume.
(a} Find the zatip r @ A 3 marks} {2} Find the toual distance travelled by the ball just belore i1 makes its 1ecord rehound. (3 marks)
(b1 Figure 3(b} thows a1 section of the solid through the axis of the cylinder. The perimeter of {t) Find. in terms of &, the teial distance trgvelted by the ball jusi before il makes ity

this yection is 36 cm. [k + 1Wh rebound. {6 matks)

) Cilculte v to 2 sificant Figures. tc} Find the total dictance travelied by the ball before it comes to et (3 marks)

(i) Calewiate the total external rurface area {including the baze} of the solid in cm

o | ficant, [igume.
el (9 marks)
G In Figurt 4, & t the cwigin and A i ¥

the point {8, 2).
{a) & it a poirl on the x-axis zuch I1. In & short test, there are 3 questions. For each question, | mark will be awsrded (o a3 correct

that the alope of A8 is |. Find \\ D ' snawer and no morks for § wrong amwer.  The probehility that lohn correctly amcwers a question

the copedinates of B in the 1est s 0.6, Find the probability that

(2 marks}

(b} € iz another poinl o6 the x-oxis {a} John geiy 3 rewcks in the fest 3 marks)

wich that A8 = AC Find the

coonttnales of O {t) John gets o marks in the test, {3 marka)

i? marks) A8, )

(v} Find 1 [ the zh ) John gets | mark in the tesi, {a marks)
v ind tle equation of the straight

line AC. if the line AC cuta 7 n - * jd) John getx 2 marks in the lest (2 marks)

the v-axis at ., find the \

coordinates of D,

(3 matks} Figure 4

(<) Find the equzliom of the drcle ppasing  through the points @, 8 and 0. Show that Lhis

crcle passes thooogh A .
(5 marks)
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, , Totel Marka 1
Capdidate MNumber Centre MNurnbet Seat Mumber va this page

12, I you sttempt this question, fill i the details in the fost Hore boxes sbove aad He this sheet mio
vomr answer hook.

{a} On the graph paper provided below, draw the following stroight lines;

¥y = 1ix,
x4+ p = 10,
Zx + 3y = 120

{3 marks}

(b} On the same graph paper, shade the region Lhat satisfies all the following inequalities:

¥y o=

y =% 2rx,
r+y = 30,
Ix + 3y < |20

m— EAST

(3 marks) »

(c) I given that F = 3¢ + 2p
Under the comdiraints given by the inequalities in (b1,

{iy Mnd the muxdmumn ind mintrmuom vabues of P and S

(i} find the maximpum and minimum veives of P if there b the additional constraint
¥ w 4%,
(& maris) B

¥ 1fTH
! S0 Figurt &

0
. 4 4 ———hr — -
+ + H 141 ImaN Y EE Iy In Figure 6, A, B and € are three points on the mme horizental ground. HC b a wertical
HiFT tower S0m high, A md B ure respectively due eart and due gpath of e tower. The angey of
1 : T T ' . B -
- Ehaguan: stevation of H observed from A and B are respectively 457 and 307,
0 T 11 i T
! [REERS=! IR 1 o 1 T {& marks)
L TR 4 pa 1 ) fa) Find Lhe distance between A and 5.
-y - q - i 1 + = +44| - y - -l“-l
o L L aTES L et L 1 3T ‘
Jﬂu 144 g —-' T - --J'I h -a-.[ 11 =3 RN _J.:-_ -|-—|—----....F..i_.. r.I T -._ T . {b} _F |’ [ ] P’ﬂ.ﬂt o AE ‘ud‘ lh.l- {:F J- AB"
HH ipu g SRl 14 bt pyfwiadlidd D ; T (13  Find the distance berween C and 7 to the nearest mewe.
! ARSI I A O e o L - S I b I JTE RN
_:.4 P SEREEE Tj__r_:; .:. HoH L S A TR T T H (i} Find the ange of levation of K cbserved from & ro the nearest depree.
Friciire # [ I R Ee § R NN Ry pikaa ned b TITIT (6 macks)
m !J -.!._I. L - i_—..i . I_.:-_ .'_-; 3 T F -...T -1 I .
‘I‘..1 __:. 1 _|.[ I- roas e II I Ir' [ T--\_.d|_:l.._ :__I_ " - I T L C
T e A TR o cen | PR FEEREEma THE
Nk i ol N33 ﬁ 'rftlt:.[ ! b i A .‘jf:’.'f‘ e . |
' ::r Sl e "_L::Ffi.:[ PRI R T
Ty AR IS TS ARNRNS S8 NN S L TR R AARE L S nte A B naared
IR e LT FILE DLy & vaas o puy p R S DN PO Lo
TL “ r‘.—‘.i. S "??:,:._;[FT_'-:{‘?; .!.,.‘j RS e
FRESTRResd b pesaqtnsy)s o :'::1."}J Ausre H ARba bbnagnin uBESESES
‘I”i _'I'--'_‘ --j 1"{' I'r -1 -.-|| ' ..“ -:l.__:.-l- 1 ;..ri._ - IT -..:_-
AR s | L ol R St b IEREpe b o s A1 11¥; Rl usiend AEER, -
0 10 0 E1E 4} ) &0 it
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HONG KONG EXAMINATIONS AUTHORITY

. H Tounl Mads
Candidate Numyber Centre  Number Seni Namber on this page L AT &£ 5 B 4 B X
I4. I you stiempt this question, Tl in the deinils in the firsi three boxes shove end He thio sheel imto - IO
yoar snawer book. HONG KDNG CERTIFICATE OF EDUCATION EXAMINAT 1983
Equal squazes esch of side & cm are cut from the four corners 7 ! -
of o squae shet o paper ofside 7 o i 74 ‘o M (REZ) MATHEMATICS (SYLLABUS B}
wemuining part ia folded along the datied Emew to -
form a reclangular box at shown in Figure 7(R). T 1. . .ﬁ% - PAPER |
& oy ek em ST Two hours
("M  Show lhal the volume F of the rectangular box, " : : - — PR
inem®. is ¥ = 4k% — 28k + 45k, T em , 1 FFAY S 9 E FA4 k- +9 8.30 am. -— 10.30 a.m.
{3 marks) IF : Kt E BRI This paper musl be answered in English
{6) Figure (<} shown the graph of ' '
oAt -2t v 4% fr O x5 | T T - ==
Draw 3 auitable strajghl line in Flpge T{c) and uee k e
it ro find all the possible valuty of x such tha | |
dx - 8x' + 4%x - M = 0. Ty T an .
{(rive the answers 10 | decimal place ) 1
(4 marks) Figure 7{x)
{ct Using the resulis of (3} and {b), deduce the values Attempt ALL questions bn Section & snd any FIVE qoetions in Section B
of & such that the volume of Ihe box is 20 cm?. Full marks will a0t be given wnlem the method of solution is shown.
{Give the answers to | decimal place )
(7 marks) /
(d} By the methed of magnifieation, find 1the smaller FORMULAS FOR KEFERENCE
value of & in (c) 10 two decimal places.
(3 marks}
:’ : Figure 7(b}
STTIT ] ' mEp
f3EaT A 11 SPHERE Surface ares = 4xrd
- g T l-. —1 - 1 = 4 j
ffsrisanziifditaces: _ i Volune © T
4,“ -} - - 4 i I i —'r— 4 5
HH TH T : CYLINDER Aren of curved surface = Iarh
.-- 3 -_——|- W TR .!-E .;,. ] vﬂhlﬂ = I'.Fik
.| 44 a--: H -—:l—-‘i -
— & ! .-.L- = J:
! 1 1{H S HHHTE CONE Agea of eurved surface = 1r!
: E JTHT
AT c i e tatase: | Volure = b
-.TL. - ad 1 11 .
Ting B ; PRISM Valurme = basz area X height
= SERE
14 - PYRAMID (T T— ) i ¥  bmse area X height
LTINS ‘ Raall ’
eadbil !
-4 JH-\.' - _- M
y A0 |
l*-t P | 1 { I E ] I
1 3 5
Figure *{c) |
ENE OF FAFER
76 i
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11

S0m

cl - s EAST

>

SOUTH
Figure &

In Figure 5, 4, B wd C are three points on the mme horzontal ground. AC iz » veylical
tower 50m high. 4 and H are respectively due east and due touth of the tower, The angles of
clevation of & obsrved Tiom A and B are respectively 457 and 30°.

{a} Find the distance between A and B. {6 marks)

by P s apointon AR soch il CF L A8
(i1 Find the distance betwesn O apd P 1o the nesresl metre.

{ii] Find the angle of elevation of K observed liom P oto the nearest degree.
(5 marks)

83 CE-MATHE [S¥L Bl I8 32

14, & and {1 are the mots of the quadratic cquation x' — 2mx + 8 = 0 where m and m are
resl nombers.

(1)

(b}

(c)

Find, in termy of m and #
M (m-o + (m- B,
{iiy (m — alm — 8).
{3 mark:)

Find, in terms of = and n, the quadratic equation having roots m - & and 1 -~ .
(3 marks)

If n = 4, find the ranpe of values of m tuch thal the equation x* — 2mx + n = 0

has real ool
{4 marka)

END OF FPAPER
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