Apswer ALL questiots @ this sectios.
There is no aeed to sisrt esch question in this section om v fresh page.

* % % BB SECTION A

HONG KONG EXAMINATIONS AUTHORITY

— A — T B PR F
HONG KONG CERTIFICATE OF EDUCATION EXAMINATION 1981 1. The caparities of two spherical tanks are in the mtlo 27:64. IF 72%g of paint i requined

K (E—) MATHEMATICS (SYLLABUS 1) to pant the outer urfsce of the sraler ark, then how many Wiogars of pint would be

vequired to paint the outer susface of the bigger tank 7

H%'—_ PHFEH I (5 marks)

A EETE Two hours
tEAB+TSELEFTR=-+2 8.30 2.m.—10.3}) am.
FHEEERAXLIFE This paper must be answered in English

2. Flod » quadsatic equation whose rooly sree 'y
o 2+ 31 and 2~ X where | = -1, |
Exprest your apawer in the form x* + bx + ¢ =0 where 5 and ¢ am real numbers.

Attempt ALL questioms in Section A amwd any FIVE questioms im Sectiom B. (5 marks}
Full marky will not be given umplesms the method of winton & shown.

FORMLILAS FOR REFERENCE

A1-CEMATWE (BRYL 5) 11

BY-CE-MATHE (YL 1] 1.2

1 There sre 40 students in & clams, including siudenty A and &, i two students are to be
chomn at rsndom w class representatives, find the probability that both 4 and B sre chosen,
SPHERE Burface arca = Axr?
5
Volume = %rr’ {5 eomrks)
;
CYLINDER Ares of curved surfsce = 2urh il
.*.‘
Volume = arih a
Solve coa(200° + 0y = 3in 12" where 0° & # « iB0° |
CONE Area of curved surface = xri (6 marks)
Volume = %Ir'h
PRISM Yolume - base ares X hwight
PY - 1 ' X 4
RAMID Volume 3 X buse ares X heigh Solve 4% = 10 — 4X*+1
{6 marks)
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Figure 1 thowa the cumulsiive frequency polypsn of the mmcks obtsined by 100 students taking
a mathematica best
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Figure 1

@ M 5% of the students pass the tesd, what i the pamt mak, cormct to the nearsst |
imtager ¥

(b)  IF the pass mask were 40, how many studenis would pams the test T

c}) Find the inter-quarlile rangs.
{6 masky)

In & clam of 42 stwdents, 28 have betn to Ocesn Park and 34 haw been io the Space Muoseum.

{n) Find the leamt munber of students whoe hwve been to both Ocesn Park and the
Space Museur.

(b} If 7 of the 42 students have never besn to Ocean Park ot the Spsce Muomum,
find the nember of students who heve been io both places,

{6 marka)

)
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SECTION B Amwer FIVE questions im this »ection,

Esch question camies 12 marks.

Total Marks
om this page

§ I yow sitempt thin question, Rl in the detai in the Grst three boxes sbove and tie this sheet
luto your smswer book.

An association plens to bulld a hostel with x single room: end » double room: satisfying

the following conditions :

(1)  The hastel will sccommodate at least 43 persom.

(2)  Each single toom will occupy an wrea of 10m? |, each double room will occupy an ares
of 15m? and the total wvuilable floor ares for the rooms &8 450 m?

(3} The number of double rooms showld not exceed the nmomber of single rocms.

If the profits on a singie mom and a double mom sre $30C snd 5400 per month respectively,

' find graphically the walues of x and ¥ o that the total profit will be a maximum,

{12 marks)
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14.

Normally, s [actory produces 400 radiox in x days, [f the factory werm 1o produce 20 more
redios esch day, then it would take 19 days less to produce 400 radloy. Calculafe x |

{12 marka)

A A
5, C;
B c B C
1 1 ﬂ| 1
D C B D c
Figure 2(a) Figure 2(b}

In Figure 2a), B,C,CD i a2 square inscribed in the right-angled triangle ABC. { C = 90° ,
BC = a, AC = 202, B/C, = b .

(2)

(b}

3

Express & in terms of a.

{3 marks)
B, C,C 0 s a square insceibed in AA B, C, (see Figure 2(b)}).
(i} Express B C; in terms of b .
{if) Hence express B, O; in terms of a .

{2 marks)

if MuUIres HJC;E:.D:[ , BalaCyDy, By O Dy L ...
ay indicated in Figure c),

ate drawn successively

{i} write down the length of B; Cy in terms of a .

£y  find, in terms of 7, the sum of the aress of the infinltely many squares drawn
in this way.

{7 marks)

B1-CEMATHX IBYL 1) I8

Totel Marks
on this pape

JO |

11. H yow attemnpt this question, N i the deails n the Ant three boxes above and tie thin sheet

inty your sorwer book,

Aphatu[winlﬂmh:uhhumhtnlrmluglu. Lei one sida of the reclangle he

x an Jong and the srea be ¥ cm?
(x) Show that » = 10x — x?

(b} Figure 3 showy the gaph of ¥ = 10x - 5* for 0 € x < 1.
Using the graph, find ({} the wlue of ¥ comect to i decimal place,
when x = 34

() the values of x commect to 1 dochnal place,

when the ares of the rectzngle it 12 cm? |
(ili) the grestemt ares of the reciapge,

{) the wiue of x for which » b three tima x,

brdnwiql s on the graph.
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13.

Figure 4 shows a cylinder LG metres
high srd 16 metres in radiue used
for soring coalgms. AR and CD
are two vertical Lines on the curved
surface of the cylinder. The are AC
subtends an angle of 2.4 ssdiany at
the point @, which it the centze
of the top of the cylinder.

Figure 4
(a) Inside the cylinder, 1 siraight pipe nuns feom & to C . Calculzte the length of the
pipt-‘ BC comest 10 3 ﬂﬂ'ﬂﬁﬂlﬂt figures. {5 lﬂﬂl}
(B} Caleulate the area of the curved surface ABDC bounded by the minos arcs AC, BD
and the lines AR, CD. {3 marks}
fc) A staircase from B 1o ¢ b built along the shostest curve on the curved surface AADC.
F ¥
4 4

N

Q F & F
T T

Flgure 5{1)} Flgaure 5(b)}
Figure 5(2) shows s circle of rdivs 15 with centre at the origin O. The line TP,
of slope %{ﬂmn, touchen the circle at T snd cuts the x-ws st P .
{a) Find the equation of the circle. {1 mark)
(b) Calculate the length of OF . (3 macks)
{c} Find the squation of the line TF. {2 marki)

Another circle, with centre € and tadius 15, # drawn io touch TP at P {see Figure 5(b}}.

(d} Find the equation of the line OC. {1 muk}
(=) Find the equation of the circle with centre O . (3 marks)

ENEan)

B1-CE-MATHE (YL 11 F=-7F

Total Marks

Candidute Number Sext Nombey on thc page

[ Centre Number

14. 1f vou attempt this guestion, Hhthdﬂlllinﬂulhuthmhnmlhvtmdtieﬁhiiul
o your answer book.
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Figwe 6
InFigure 6, OFP = » and OQ = g .

ml 1 - i
p t =3 and OB =

A = 1 Ay _ 17

(a) Ifr OA 3 3 5P - 79,
drew the vecion OA and 08 onto Figure 6 . (2 marks)

) T 12 & point on Pﬂ'prndumdnmhthlta- %fﬁ

Cxpress ﬁinlﬂm:ﬂfﬂmd;.
&) Let p = 67 + 27 and ¢ = 57 where 7 and ] arc perpendiculsr uatt
vectors. R i » point such that
— i -+
OR = rp + (E-7)gq .
(i} Express the dot product ﬁ OR in terms of r .

— —
31]] iF PG 1 OR , liad the value of r .

(3 marks)

{7 marks)

END OF FAPER
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¥ i # H E SECTION A Angwer ALL yowlions ln this mction.
There 4 no need to it enck queytion ba this seciion om & fresh pape.
HONG KONG EXAMINATIONS AUTHORITY 10

Geowetry theorrn seed mot be referred
— h A — £ F # W 2 & Z

HONG KONG CERTIFICATE OF EDUCATION EXAMINATION 1981 1. The capacities of two spherical tanks are In the mtio 27:64. U 72 kg of palnt b required
— to paint the outsr surface of the smaller tank, then how many kilogrami of paint would be
H & (ﬁ E_—) “lTHE“!IIES (SVLLAB“S 2) required 1o paint the outer murface of the bigger tank 1

ﬁ% - P‘PER I (5 marks)

gy B SE Two hours
LA SELF B -+9 £.30 a.m.—10.30 a.m.
KRS HREX(EE This paper must be answered in English
|. w 1'
— I
|
E 5
. } ] -
o 7. If x = fa + 3p*)?, expresn y mterms of ¢, 5 and x.
: Attemgt ALL questions in Section A and sy FIVE questions in Section B. (5 marks)
E Full maafca will pot be given wnless the method of solution b shown.
e
¢
FORMULAS FOR REFERENCE
SFHERE Surface area » 4xr] 3. Lat fixy = (» + ){x - 3) + 3.
Valume . %", When Jf{x) it divided by (x — k), the remuinder i1 k. Find &.  manks)
i:.
CYLINDER Ares of curred smurface = 2ark ‘il
-t i
' Yolume = xrih
CONE Arca of curved surface - arl
Volume = Ja-tr’h
PRISM Volume = base area X height 4, Solve ©cos(200° + )} = #n 120" where 0° < & < 180°.
PYRAMID Volume = .;.x base arca X height {6 marks)

B1-CL-MATHS (YL 2} 1-2

M -CE-MATHE {(EYL 3117




3. Facionre

(1 + xp* - {1 - I:}l.

(6 marks)

Totel Mmka
on this puge

Condidate Number

Amwer FIYE questlom i secthon.
SecTion ¥ El:hqneﬂhlurriﬂlln-h.

B. Hyumtﬁimﬂu, ﬂhﬁtlﬁ:ﬁhhﬁﬂﬁmhmim-iﬁnﬂlhm
into yowr apvwer book.
An:nndlﬁmphmtuhuﬂdlhnﬂulwiﬂt .t:huhmum:mdyduubl:mum:uﬁ:fyin;
the following conditions :

6. Solve 4% jO — 4%t

(6 marks)

1 accomnmodate st least 43 persoad. .
1 The hostel will
L; Each single room will occupy an aTed of 10m? , esch double room will occupy an ared
: X
of 15m’ and the lotal avaflable fioor area for the Tooms is 450m° .
()  The oumber of double rporm should not cxcesd the number of single rooms.

i

N -AMATHE [EYL X)

- o ———

B1-CE-MATHE &¥L 71 1-4

i N
Ifmmm;mnﬂuhmlﬂﬂ'mm““"‘ 3300 and ympnmnnthrnlpﬂllﬂl?-
find graphically the veloss of x and y 5o that the tolad peofit wil be & maripres

(12 marks)
7. In Figure 1, ¢ iy the centre of circle ABC. L O4AR = 40°.
Calculate & BCA . L _ — T - T
(6 marks) e . T R J I R et B R
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9.

i,

Normally, a faclory produces 400 radiot in x days. I the factory were to produce 20 momn
radios esch day, then it would take IO days lems to produce 400 radios. Cabeulats x .

{12 marks)

Figure 2(a)

In Figure Ha), B,0,CD b 3 square Inscrived in the right-angled trisngle ABC. £ € = 90"
BC = ¢, AC = 2a, BC, = b .

)]

(b)

()

Exprest b in terms of g.

(3 marks)
B, CyCL Dy a3 square inscribed in AAB, C, {see Figure 2{b)).
{3] Express B,y In terms of &
(i) Hence express B, C, in teems of o .

(2 marks)

Ir juaned E]Elc-;ﬂ; ' E..C.C;ﬂ; 1 ﬂ;ﬂ;fqﬂ; s .. 2re drawn W'ﬂr
M indicaled n Figure 2c),

(i) write down the length of 8, Cy in terms of a
{iii find, in termz of o, the sum of the arems of the infinltely many sjuares druwn

In thiy way.
(7 marks)

D

F1.CE-MATHA {(BYL X} 1-8

1.

NGRTH

X 9 km

24 km

Figune 3

AR and CD are two straight rowds interssciing at X. A5 runs North smd makes an angle

of 60° with <. At noon, two people P and (¢ arm resprctively 24 km and 9 km
from X as shown in Figure 3. P walks at » speed of 4.5km/h towards B and @ walks

ot & speed of Skmfh towands D |

(a) Calculate the distance between P and  at noon. (4 marki)
(b} What are the distsnces of P and ) from X uf 4pm.? (2 marks)
(ch Caiculate the beating of @ from F st 4 pm. to the nesresi degree. (& marks)

RCE-MATHE |SYL 2} +—8




12, Figure 4 show:r a2 cylinder 10 medrss
high and 10 metres in radius used
for storing coal.gas. AR and CD
are two verlical tines on the curved
surface of the cylinder. The axc AC
subtends an angle of 2.4 tadians at
the point 9, which is the centre
of ihe top of 1he cylinder,

{a)

(k)

()

Figure 4

Inside the cylinder, a straight pipe runs from B o C . Calculate the length af the
pipe BC correct to 1 significant figures. {5 marke)

Calculate the area of the curved surface ABDC bounded by the minor arcs AC, BD
and ihe lines A8, CD. (3 marks)

A staircase from B to C i buill aleng the shortest curve on the curved surface ABDC.
Find the length of the curvs. {4 marks)

i In Figere 5 | cieles PMO and ONR touch ¢ach other at @ . 7 s a comnon tangent.
POR is 2 wiraight line. TP and TR cut the cireles at M and & respeciively.

{a}
(b)
(c)
{d)

Fi
Figure 3
IfF £fP=x and £ F = ¥ . exprems L MON in termy of x and ¥, (2 marks)
Prove thal @, M, T and N are coneyelic . (3 marks)
Prove that P, M, N and R are concychic . (4 marks}

There are several painn of similyr triangies in the figure.
Name iny two pairs (oo proof is required) . (3 nurks)

N

B1-CE-MATHE IZYL 2) 1=7

e

14,

Figure &

AX tBY. AP and BP biswct L XAF and £ YBA respectively, and they

In Figure 6 , _
mest a1 P, A siraighl line passing through P meets AX and BY at O and D rexpectively.
Prove that (3) Z AFB = 90", (4 rmarks)
() CP = DF, {5 narks)
(3 marks)

(c) AC + BD = AB .

END OF TAPER
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MATHEMATICS (SYLLABUS 3)
PAPER |

Two hours
830 am.—1030a.m.
This paper must be answered in English

KR (RRE=)

% —

i B -k 2

EYAB IR LA HHI L9
32T CESL

Attempt ALl questions in Section A and any FIVE questions in Sectiom B.

Full marks wil not be given uniess the method of solotions s shown,

FORMULAS FOR REFERENCE

SPHERE

CYLINDER

CONE

PRISM

PYRAMID

Surdace ara

Yolume

Arer of curved gurface

Yolume

Ares af curved surface

VYoluimne

Volume

Yolume

dxr?

%:rr"‘

2ark

xrthk

wrl

-}:r‘ﬁ

Bamt area X height

%Iblltlrﬂxhﬂﬂ“

S1-CE-MATHE (XYL 7} 11

SECTION A Amwer ALL qoesticos im this mction. '
Mhlnudhﬂmmq-th!hmmnﬁﬂhm.

f. The capacities of two spherical tanks are n the mtio 27:64. If T2 kg of paint is reguired
to paim the outer surface of the gmaller tank, then how many kilograms of paimt would be

required to palnt the outer suiface of the bigger tank ?
{5 maris}

2. Let fixy = (x + D{x - 3) + 3.

Wher [f(x) is divided by {x — k), the remainder i3 k. Find k. (5 marke)

3. There are 40 stedents b a clams, including stodenis A4 and 8. Il two studentis zre io be
chosen st random a5 class sepresentatives, find the probability thai both A and B are chosen.

{5 marks)

4. Solve cot{200° + 8) = En120° where 0° < @ < 180" .

(6 marky)

a1-CEMATHS (3¥L 3 1-2
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5. Fectonze (1 + ;.;}" - {1 - Jr:}i.

(6 marks) .
Total Marks :
Candidate Number Centre Number Sest Number on ths page f

SECTION B Anrwer FIVE questions im this »ection,
Each question cormies 12 marks,

8. If you sttempt this qoestion, R i the detaidy i the fxd three boxes above and the this theet
into your smswer book.

An sssoclation plans 10 build a hostel with x single rooma and ¥ double rooms satisfying
ithe following conditions :
B, The heights of 1000 students form a symmetrical distrfbution with 1 mesn of 1.70m and

a standard devistion of 002m. If 67% of the sudents lis within one ptandard devistion (1} The hostel will accommodate ot leart 48 periont. .
of the mean and 97% & within two standard devistions of the mean, FAnd {2) Each smngle room will occupy an area of 10m? ., each double room will occupy an area B
of 15m? and the tota! available floor area for the rooms is 450 m® .
(2) the rumber of students who are shorter than [ 74m |, . {3) The number of double rooms should Aot exceed the number of single rooms.
{t) the number of students whose heights Lie between 1.68m and 1.74m . |
{6 marks) If the proflts on a single mom and a doublt mom are 3300 and 3400 per month respectivly,
fird graphically the walues of x and y so that the {otal profit will be » maximum,
{12 marks)
¥ :
!:. T !
{
b — a— .t s “._Ip... v ....___:. T ———— e == = U S ) - -
..... o R 7 l a8
7. The parabola p* = dax pesmes through the points A (1, 4) and 2{16, —15). g el — et e N 1
A point P divides AR interally such that AF: P8 = 1:4 _ _ : - :
(v Find the coordinates of P, | RN SRR o S |
SEESSTEEY SRS B PR _ . D .
(b) Show that P tn the focus of the given parsbols. - D pgd. il i e e ol e LA -;__iL..'_:..__,_i
{6 mark) Nl I - o AT L
f - SRS - S
vl I I S SRR RS RLINRRY
'—_—:—I—'—_'-_?B"“' -H._....l-” _ 1 ...... . ‘o . 1 oo :
I - ' .y S, F ' A .
1 1‘. { :I P ] 1:
| - - 1. '
: 3 : N
PN " R T
|
: } o
| | - -
: 1 I PR P I
| 1 1 i

rr———— — e .~

E1-CE-MATHE {EYL 3} 1—d
B1-CR-MATHY {8YL 3} 1-3




1.

Normally, a factery produces 400 radios in 1 daye
radios cach day. then it would take 10 days lem to produce 400 radios. Calculate x .

€12 marks)

Figute 1(1) Figure 1{b)

In Figure i(a), B,C,CD is a square inscribed in the rightangled triangle ABC. L C = 90° |
BC = a, AC = ta, B, = b,

(2)

(b)

{z)

Expsess & in terms of o .

(3 marks)
B, C:C 0, b » square inscribed in AAB, ) (se¢ Figuze 1{b)).
{i) Express &, in terms of b .
{ii) Hence sxprest 8, C, in terms of 7.

{2 marks)
if squares 8,0, Ci0; , BaCa Ty, By CeCulDa . ... sxe diawn succesively

a1 indicated in Figure 1),
(i} write down the length of 8, Cy in terms of o ,
(i} find, in termy of 4, the sum of the arems of the infinitely many syueres drawn

in Chis way.
{7 markd)

)

JV-CE-MATHE IEYL. A) 1B

IT 1he [sctory were to produce 200 mors

— m=aeream

o L

il.

g e - e g T arp— N e LR DI C R D

[N i —

NORTH

% km

14 km

Figure 2

AB and €D are two mrxight roady Intemecting at X. A8 mm North and makes an angle
of 60" with CD. Al noonm, two people P snd @ are respectively 24km and 9km
from X ax shown in Figuee 2 . P walks at o speed of 4.5kmfh towards B and Q' walks

ot & speed of Gkm/h towanks D .

{1) Calculaie the diwmnce beiween P oand { st noon. (4 marks)
(k) What sre the distances f P znd @ from X ot 4pm.? (2 marks}
{c) Caloulate the besring of @ fom # s 4pm. to the nearest degres. (& marks)

M1 CEMATHE BIYL 1) 18




| F N Figure 3 showa a cylinder 10t metres
high and 10 meires In madive used
for morieg coal-pas. A5 opd D
sre two werhical Hits on the curved
surface of the cylindes. The mic AC
wbtends an ange of 24 mdians w1
the point £, which b the centre
of ihe top of the cylinder.

Total Madks }
Candibdiste Nussber Cantre Nowher Seat Number on thin page _

ton, lﬂhﬂuiﬂlﬁhﬁtﬁmﬂlﬂbﬂmﬁmmﬂﬂ:ﬂﬁlﬁm

14, I you stiempt thin ques
imto your ssrwer Book.

The relationthip between the height ¥ of 3 flying object and lime x i» given by

y o= x4 ax* ¥ bx,

where » It in kilometres sbove seadevel and x is the numbet of hours aiter 12 ° 00 noon.

Figure 3 F 5 shows the gaph of » = x* + ax? + bx .
| e h e = e ope= = e ikl o B -.-._-..a:r:—:-—p: . ‘-::.-1.
TRy ey T B L E ] RN ket R ous et Y SIS] prrppasa e propuus: Af¥et
(w) Inside the cylinder, 1 siright pipe e from 8 Yo €.  Cakulste the length of the s L ru g a ﬂ_ T | R et S & o E._:_l._:-._.,.,+.1.'.J.|1.1._.__:_._:-+-1~~_:-1 e
pipe BC comect 0 3 dgnificant figuren. (5 marks) T s TSR iaats TRCry v S S KEEEY Besousd Piigy Fypepsata s urapy ,
NI R N ) T ) """ 3 . - .
()  Cuiculstc the ares of the curved wrface ABDC bounded by the minor ares AC, BD N ' ! i
aml the ines AR, CD. (3 marks) i ]
(c) A saircase from B lo € it built along the shortest curve om the curved surface ABDC. j.h': A
Find the leapth of the curve, 4 ks) 1 :
13. y ) a;
3 r -_u.
/
- x -
ir F o o P *
;
/ T / ' {I
: s Figure 4(b) Figure 5
| (a) Uting Figure 5,
Figure 4{1) shows » circle of radivs 15 with centre 3t the origin €. The line TP, () find the values of 2 and &
of Hope % (= tan @), touche: the circle st T and cuts the x-axiz ot P . (i}  wrlte down the time interval in which the flying object is descending. (4 marks)
(2} Find the equation of ihe circle. {1 mark) ) At 1:00 p.m., a balloon rises wertically from sea-level with 2 constant speed of & km/h.
®)  Chlriste the length of OF. (3 marks) ()  Add s stright line to Figure S to show the relationship between the height of
(c} Find the equationp of the line T7. (2 marks) the ballcor and time x .
(i)  Hence, write down the value of x to 2 significant figures, for which the
Another circle, with centre € and radius 15, is drawn to touch TP at F {tee Figure #(b)). | balloon and the flying object are at the same height. {3 marks}
W)  Find the cquation of the line 6C. (1 murk) | ()  Use the method of magnification to find the vaive of x in (b} (il} to 3 significant
(=) Find the equation of the circle with centre . (5 marks) | flgures. (5 maks)

END OF PAPER
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