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i China Africa Singapore
Population 1.32 billion | 832 million | 4.48 million
Land Area (kmz) 9.60 million | 26.6 million 700
Using information from the table above,
(a) find how many more people live in China
than in Africa, giving your answer in
standard form, [2]
(b) calculate the average number of people
per square kilometre living in Africa,  [1]
(c) express, in the form 1 : n, the ratio
number of people living in Singapore :
number of people living in China. [1]
NO09 1721
AR
R IEN HiE
A 13.2 (& 8.32 (& 448 E
.:t Elf s e
i 960 2660 700
(CFJ5AH)

{E A Bt ey EEREE TRk

(2) FEIHY A CIELIEMAY ARG Z A 2 (LIRS ECHRRR)

(b) IEM P ABRGFZ DAL ? (PAUFE A AR /N
RS —(L)

(c) Frim Bl Ry AL EERLTZE S/ 2 (BL 1 n IR AFR - K
o n DAPHEE 71 A HU 2 BEE )

A

(a) 1320000000 — 832000000 = 488000000 = 4.88 x 108 (\)
(b) 832000000 + 26600000 = 31.3 (A/EJ5/3E)
(c) + 1320000000 + 4480000 = 295

~ 4480000 : 1320000000 = 1 : 295




LR

GE M 5 EE AR ERAVEE - BiEARMSE L T
VORI R > SRR EE R s M s B H ()
HYRE IR B PURIE Ry - SAETEE nJ RGN Rt LAV 2
& - DI E T %R A (PRI PREN 48 s HIET
W BERETRERE) © REECETREMIES - AR R ISR
SEE > BRI RS BRI -
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3 P . (¢) Using a scale of 2 cm to 1 second, draw a
3. Answer the whole of this question on a sheet e
. horizontal -axis for 0 <t <6.
of graph paper. Using a scale of 2 cm to 10 metres, draw
A man stood at the top of a tower. a vertical /-axis for —50 < h < 30.

He threw . On your axes, plot the points given in the
¢ threw a ball vertically upwards. ’
: table and join them with a smooth curve.

The height, 2 metres, of the ball above the top 3]
of the tower at a time ¢ seconds after it was (d) Use your graph to find

: . 2 i the greatest height of the ball above
thrown is given by the formula i = 221 —4.9¢". @) the preatost el ©
. © the top of the tower, 1
The table below shows some values of 7 (i) the length of time for which the ball
and the corresponding values of /2, correct to was more than 20 metres above the

= top of the tower. 2]
1 decimal place. : . ;
(e) (i) By drawing atangent, find the

W gradient of the graph at (4,9.6).  [2)

‘ t1 0 r 1 W{ 2 25 l 3 [ 4 5 6 | (i) Explain what your answer to
i ) i 00 1 71 { a4 7‘4‘4 ‘7T’I“Z) é 12 pﬂ (e)(i) tells you about the motion of
R 00 | 17.11244 [ 244 1219]90 } 227 | P the ball at £ =4. m
(f) The ball hit the ground 5.4 seconds after
(a) Explain the significance of the value it was thrown.
h=-125whent=5. [1] Use your graph to find the height of the
2 tower. [1]
(b) Find the value of p. [1] ST

AL

Itk EAFE LU N TARRE
— A — A Y TR - M B e R —REEK - B

BRI M R m P S TR S R AR - Hor = 22t — 4.9¢2

MR {E B R A (U NBORTR SR —1ir)

t 0 1 2 | 25 | 3 4 5 6

A | 00 | 17.1 | 24.4 | 244 | 219 | 96 |-125| p

(a) fiFEEL = 50 » h = —12.50YF% -

(b) KpfE -

() LL2 53Ry 1 FPRIEERT » & —fREL0 < ¢ < 6 RydiEIHI/K Pt
Bl o PL2 Ao ER 10 AREJEERT > & —FRLI-50 < h < 305
#EHS E R o K LR YR BIE AL ~ R Ry R AT
b WA R A AR e TR

(d) AU IRArsa AT SR T HIEUE
() EKEREIERGR RS
(i)  EREECEE S 20 2 R HYSRET

() ()  EBEFRUIER  KHETZAE(4, 9.6 JHYRER
(i) A ERERVE AR L = ARHVED(E

() THIBAEE M 5.4 PM&EH - I IR ATée SRV B K

=)

AR

(a) RBBRH =t R S TS S BN R > FTblEt =5
B> h = —12.5FREREHETH 7 125 AR
(b) DIt = 6{t As=22t —49t% > 154 =22-6—49-6% =132 —

176.4 = —44.4 > i{p = —44.4




(©)

20 Mlovrnnnimnnnniiinns s \

-20
-30
-40

50

(d) () HETE NSRS RS TR AR RS E A R 24.7 AR
(i) HEREHGE: = 22t — 4.9t%8ly = 207 WA EEPEHELY
By 1.9 SR S 20 A RIFRAEIF M4 5 1.9 7
(e) (i) #(4,9.6 )WE—TfRs= 22t — 4.9t*ELHIVIGR » HRERLY
B—16.9
(i) H BB ETIGEIRER &R - BRI B
(f) DAt = 5.4 As=22t —4.9t% > 54 =22-54—49-54% =
118.8 — 142.884 = —24.084 » HEE =4I R 24 AR

LR

AREAERAERE P R NIRRT BT AR > e (d
FIET RSB T3 - 28 e BEVEET  F S EH R
e E/ N R H e RUE LR RERETE - HAETE LY
B4Rt nT e N TR SR R B - DABOA ERCHEE Ay
a7 R R B H ()RR RE R AE A B ] - (E
{50 PR P St s EE KR B B P i B (R 5 L
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=X 5 > Diagram II shows a vertical cross-section of
Fé‘ %E }'%, the hut.
BE and CD are horizontal.
6. [The value of 1t is 3.142 correct to three AN=40m,BM = ME =3.6 m and
decimal places.] BC=DE=13m.
[The area of the curved surface of a cone of (a) Show that AB=4.5m. [1]
radius r and slant height / is 7r/. The volume (b) Calculate
1 . (i)  the volume of the inside of the hut,
of a cone is 3 X base area x height.] (3]
A (i) the total surface area of the
4 inside of the hut (including the floor).
; [4]
5 £ 40 (© Thesunis direct
: irectly overhead.
P Q! The shadow of the overhanging section
c N D v qf the roof on the ground is a circular
ring around the hut.
Diagram I Diagram II AP=AQ=55m.
Calculate
Diagram I shows a traditional hut which @ PO, (2]
consists of a circular cylinder with an (ii) the area of the circular ring of
overhanging roof. shadow outside the hut. (Ignore the
The roof is the curved surface of a cone and thickness of the walls.) @
is supported by a central vertical pole. No2 19

HAT

[ EEZRAYATIUE 3.142 BUE NEGRER S5 =117 ]
[ EEE - R~ #he Rl EIHEZ JIAE Rl - BRI

= [T X

E— = EHAEN R ER B H—E B —(EzE B E THFTEH
¥ o HETRIVE & —(E B HIE » EE R —R N E )7 [y
P -
& PE RS BT [ A S A -
43 EXBE FlI4% % CD & Ry /K377 [l AT 4R
AN = 40K » BM = ME = 3.6)AK » HBC = DE = 1.3AR
(a) EREHAB = 4.5\ R
(b) 5TELLUTRRE -
(i)  WENEEVEEE
(i)  WEANEEAER R (EE)
(o) BEEARIGEIE BT > RBIEMH EE & —(EREEE IR
Bl » AP = AQ = 5.5 R sHEDUFRIE ¢
(i) PQHIEE
(i)  FACRINEE ARG EEY 2 2 HE A G T)

AT

(a) "AABMEHA=FfA » HAM: BM=27:3.6=3:4
~AB =27 +3%x5=45(A\R)

(b) () %Xn X 3.62 X 2.7+ X 3.6% x 1.3

=3.62X1TX2.2
=28512 X1
= 28.512 x 3.142




= 89.584704
= 89.6(1L 7 A K)

(i) mXx3.6x45+2Xmx3.6x13+mX 3.6
=36xmxX( 45+26+3.6)
= 3.6 Xm x10.7
= 3.6 X 3.142 x 10.7
= 121.02984
= 1210CF A R)

(c) (i) BEPQATANJSES
HIPS: AP =BM: AB
~P§:55=36:45=4:5
.~ PS =44
«» PQ = 2PS = 88(AR)

(i) 7x( 442 —3.62)
=X 8x%X0.8
= 6.4 X 3.142
= 20.1088
= 20.1(F 5 AR)

LR

TR EA=APARNEE - RSP Ry 3 : 4
> AT HFHEEBIREAILRIRIGHREE - IS S e EDRAE -
RUEST RN 7 BLRA T FEE Ry » AIRAETC{E AR R
AT X EERET R fEst AR BIR M - SRR H Y
SCE 0 BIERLATME 3.142 515 » {EFEtE =/ N sRIAE
RIFEPRS - BRSBTS et

oA

o
T
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;é‘ %E }g" < Worked Example 2
& -2 -1 0 2 Solve 2x? — x — 3 = 0 graphically.
Y 8 2 0 2 8 By drawing a tangent, find the gradient of the curve

where x=1.

Solution:
Method 1
y=22-x-3

o -1 0 1 2

0 -3

From the graph, x=-1 or 1.5

the gradient at the point where x = 1 is g =3,

Method 2
2x*-x-3=0
2xX=x+3
Lety, =2x

AL

FIFAE KfE2x*> —x -3 =0

A UGS EI A fEx = TYDIERER -

AL

[ ffi— ]

& y=2x*—x-3

X -1 0

1 2

y 0 -3

-2 3

AN E AT ATy = Oy » x = —18kx = 5 - Bl AEx = TAVPJGRGFRR

F6+2 =3¢




[ A ]
H2x?2 —x -3 =0052x2=x+3

2y, =2x?

X -2 -1 1

y 8 2 2
y2:x+3

X -1 0

y 2 4

FE Tl (R T2 B ACRE) AT R > x = —1Ekx = 5 ¢

1

-2 -1 0 1 2

B

AREH W AAEGE T8 H R BB 1% > LAE IS
A FFHIEN B x BhEYASEL - R ASERYEOE Ry B R 22 E A LA
ERVE KRR EEERTEAVEI SR EARET AT
YA RE AL AT & (R B B PR (B (FE AR A — T AL SR AR IR T R e AL A
Fo— 107 > Hy 885y 0> M2 8L — @ (A G4 LalHER
7)) BRIEARERIZH SR A S A S R FERE - &
AIPE REAERT R B S IEHERIBIE » BRI AY SRt R 5 Ry AR
i - & 2 A ST RIS SRR AR » IES1 - FERVIGRRRRETR
A AE M ERIIEA -
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e

Worked Example 5 (i) route A,

A polar explorer is planning an expedition. (if) route B,

He investigates three possible routes. (iii) route C.

(a) If he travels on route A, which is 800 km long, (b) He estimates that route C will take 20 days less
he expects to cover x km per day. than route B.
Route B, which is the same distance as route A, Form an equation in x, and show that it reduces
has more difficult ice conditions and he would to x* + 5x — 450 =0.
only expect to cover (x - 5) km per day. (¢) Solve the equation x + 5x — 450 = 0, giving
Route C, which is 100 km longer than route A, both answers correct to 1 decimal place.

has easier conditions and he would expect to
cover (x + 5) km per day (d) Calculate the number of days that he
Write down an expression, in terms of x, for the expects to take on route A.

number of days that he expects to take on

NO3 1I/8

— (Bt R R IEE T B — 5L - MR E R =Rl THVRS 4R -

(a) WA TELER 800 NEHAVERLR A » MTHETEERITEXAE S
WIERAMITEFPSEE A HEREIVESEE B - KHAVE S 5B
gz » MFHETEFRITE( — 5) A § MR TELLER4R A %
100 > EAVERER C » JKEIEVIEELE 5 - IR TE (e +
S5)NE o 43 HIDIxFor i BRER Y 8 = (RIS AR TR T EE I K
-

(b) MfLET1TERSLR C FELRSEE B /D 20 K - Fl|HxHy 52 I
SRB A RS Bx? + 5x — 450 =0 -

(c) i FEx? + 5x — 450 = 0 > WHRKFHWAEITHE 7L A /NG
' —A{ir -

(d) SKpg&r A M FEETFEERYREL -

AR

(a) FH B =R | H](
(i) s AT T2 R

(i) Bs4 B 7E% 22 K

(i) Jo45 C L8 2= &

x+5
(b) “1TER4R C FLLEk4R B /0 20 X
800 900
x—5 x+45 -
{EfS1% E1520x2 + 100x — 9000 = 0
Hlx? +5x — 450 =0

20

—5+5v73
2

(c) x% + 5x — 450 = OHYfE Fsx =

Hllx = 18.862kx = —23.86
RFIL RO R 1 A S/ NBGRE TR 55— ({5 = 18.95kx = —23.9




(d) HETEA LIS RITEN BRI A
I (c) T 4lx = 18.86 (B FRE)
800 + 18.86 = 42.4
FT DA T7ERR4R A THETEE 424 K

AR

—HUHERFIBEZIN—t RO UE IR - MERAA —
{EAEIEIRSE - (HamEE Ry 1 oRARRF R Gt FeE nT PUE A 53¢
FTERNF T > FERE HaE TR R (B EBINE
b > MIEE A T ARG SEE R B EA =R E - BN

Bich » —7E RORRRIE s = 2O (TR A TEEHLER

2
SVBOR. » FIIEMEA BRI AT R DR

REEE - BN HBEAR > HEEREREAA > NIIEERE
FIETRIIEE > (a2 A LU NSEE AT UE - REE S R E R
RAAEZRVEN » ARG &OBYEDREE ] DISA - )
HERER R TEET LUGRATE 18.9 N BAVERARSEREE 4R A » HLIEE
424 K o

R — e O ARV E IR RERT - Q0RBES FuaTER ALt
FEHERIES > e A 2R > & ZERefE AEATERER M
SVHEHEREE - BEATHRERAISTEEER - Rl T
HHEARVEELE -

10
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;é‘%i},%' ~ 2. (a) (i) A caruses 15.75 litres of fuel to travel a distance of 250 km.
Giving your answer in litres per 100 km, calculate the fuel consumption of the car.
(i) Anne’s car has a fuel consumption of 8.2 litres per 100 km.
(a) Calculate the distance she can travel on a full tank of 60 litres.
(b) Petrol costs $1.65 per litre.
Calculate how much, correct to the nearest cent, the petrol will cost Anne for a journey of
120 km.
(b) Ben inherits some money.
He divides the money between education, holiday and savings in the ratio 3 : 4 : 5 respectively.
(i) He puts $1000 into savings.
Calculate the total amount of money he inherits.
(i) He puts the $1000 savings into an account paying compound interest of 3.5% per annum.
Calculate the total amount of money, correct to the nearest cent, in his account after 5 years.
AL | () A —HETTE 250 A EUHFESH 1575 A7t stREE
100 2~ EHEHIEFER ©
() ERIZCPERV SR 100 2 BAY AR HFER fy 8.2 AT ¢
(a) STEEMAVEECHFE 60 AFHIIHEF o1 T EAER
B
(b) BGEEF AT 1.65 357t » sHEZIE—H 120 A
AR AT E B A SRR (e AL A B/ NGRS TR 55 A1)
(b)PLME R T —F82 - MREFERITHRD BAE - BREFE =
{EER Sy > HAGEER 3:4:5 -
() AN M8 E IS5 Ry 1000 57T » s EM AT R % 2 44
HH o
(D)AIFAEY 1000 FETTHFREFELL 3.5%EFEHE, » ST RIESERF
S AR BB A F]/ N 5 L) -
FAEZ | (a)(1) 15.75:250=x:100
x=6.3 (AFH100 A H)
(i) (a) 8.2: 100=60 : a
a=732 (NE)
(b)8.2:100=5: 120
b=9.84
9.84 x 1.65=16.24 (1)
(b)(i) 1000 x 222 = 2400 (357D)
(i) 1000 x (1 + 0.035)° = 1187.69 (ZEIT)
AT AFER () NETEERIRE A0S L > NI IEAHAE - IR

T B RE BB TR TR EE B AT E B2 - AL ST Ay
TTHEGEN - NILBIR e A e ARG THY - HfUhrE iRy
B A ATHESIT - G 3R/ NECR R R (I BV EUE - (E#ET
NSRBI R R E R A IO AT R -
ASEEI(b) NEH RARIET R - AR AR - DA

11




TN = (U SR - SEE BRI ) - T e R
(6 I B M T T L -

Db (@) NEHHTRERRE > — e LR T s s
AR, (b) NERTRERIRE - SR g 5 8

A

B

4

12
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AR . . . 8
AL The population of Europe 1s approximately /.0 X 10

The population of Asia is approximately 3.5 X ]09

The mean mass of the population of Europe 1s approximately 62 kg.

(a) Giving your answers 1n standard form, estimate
(1)the total mass of the population of Europe.
(i)how many more people live in Asia than in Europe.

(b) Express the population of Europe as a percentage of the population of Asia.

FRPF | e O AL 70 x 10K ENALIKLIEIS X 10N
B AT B 8 A K620 T -

(a) FfhET
OECH A Y48 E =

()= E¥Em PN ool 0l DNE 2= 24 e

(b) R B A L 5SS A 148 B 5L

RALfE (2) DECH A CRIFREE = BOMEY AL * BONA LB FIEGE

=7010% 62 =434 x 10 ke




(DD ? ik

_35% 10- 70 X 100=28 % 10A
(b) EL © BRIERVEER
= B A /ga A

8

= 2210 100% = 20%

sl

AR A

RE A T BF R AGEWEH B T Icast B E g rs
MIIRSESS - (EAEAEEEREA  » A—(EREEAE e BB R4S
Ahpmsts > GAETHADBEEEARGEL GRS E TR
Y > BTLUEBHY RS SR AE AT IR B AR T DUS S L TSR Tl
Ed K
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E3 R < | Solve 2v-x-3 graphically.

By drawing a tangent, find the gradient of the curve where x = 1

AP | HEARY = 20308
GG - FEHARE x = 1 TBEGREE)

AR | BIE— (BB

MG B Ak > WEA B - SUERiHRE 41

BERRE ~ Bl RE ~ BlyBSc G ~ BACITTA ~ BKE i IME R B
(=

FlI s A E 2 B 04T

Bz (B

FIFH — er SR 7 R 22 [

F—(ER By y=24

5 BRI S ¢ y=x+3

y=2¢"-(x+3)

[EI 2 L R B By =20 x-S F A

(I E T B A B > AT DALEHSAT y =20 -x- 319 R (%
— RN BRI pR B B Y S R

-7.39 |




I1.1 1.2 Do RAD 4

HEAdR
FIA y =axr +bx+cfSAEE » BHFab, IR/ ~ IEES “REEITRE -

B S

EAERR R MHNSGETEBRE /SRS > ARG T8
TR REGTEE > SRR DIBUE N r BEET - IR T2
Kig > AR ERETT AU - U2 - A HE LR NS
AR - B SR A BB R MR R WA
HERMAEEGEY RS > FTLETRRET A 248 » 1 H. > 2K
BEEERZT - HETRERETROE A LETRAVEbRus e - 1 e BE
LB E SRR SRS AR EE T RE L —EE - AR
AR
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{0
30— ,
Container A Container B Container C
Each of the containers shown in the diagrams
has a height of 40 cm.
Their other dimensions are as shown. All three
containers have unitorm cross-sections.
The containers are being filled to the brim
with water which flows into each one at the
same constant rate.
It takes 12 minutes to fill each container.
Each of the containers shown 1n the diagrams has a height of 40 cm.
Their other dimensions are as shown.
All three containers have uniform cross-sections.
The containers are being filled to the brim with water which flows into each one a
t the same constant rate. It takes 12 minutes to fill each container.
(a) Find the time taken for the water to reach a depth of 20 cm in
(1) container B
(11) container C
(b) A graph 1s drawn showing the relationship between the depth of the water,
d cm, and the time, t minutes, as each container 1s being filled. The graph
shown 1n the answer space 1s that for container A.On the same diagram,
sketch the graph for
(1) container B
(11) container C
AR Hh R R EHE S 25 S R4 0EDR « Hofth R alE s © A =S

as A EHRs R - Beas /KRR EESG » /KEAHEIRYEE 2 REA
BEEDS - FEESTTREL R
()FtH 28 B K s CHY/K B2 20 B R A i g IR ] 2




(b) 4 BB - BUTOKRVARE d A7 B FSHE TR t 77882
MR - TEBERERZEESANEE - fF£F—EERT > FELE
2sB A asCHYH 4R

AL

B =(E A asHy R Ma - Al .
AT GRS © 40X 30%a
BAGHIRERFy © 50X 20Xa+20x 10xa

60x40
X

CA TR
=R B 2 K

S . ABESHVEETE  40x30 .
HEKERR = —— o =——=100(cc/min)

(a) TR EEEB R B asCHIKEEE20BEDR AR AR YT ?

peomn - O0X20xa .
KesB ¢ oo =10(min)

7asC AR = A F AR 20emiRs B /K T R
60 : 40 = /K& © 20
A LIS FKERE = 30cm

30x20x 1
X
2 100 a

(b) 4 BIER
ARSI  BiEEAHSE - SOE/KERENKE 7
A %ﬁ%)%iﬂ%%ﬁé\%oﬂ'ﬂﬁﬁ » PEFRG T — EHF
RIFE 125788 - 7KZEFER40cm -
B&Es(E20cmpr BT B “HEIR - AR MBS BEIRYIRT - i
DG AEE R RIE > Frll B dh& B (A E R B 4
SRR 100 3R - SF— P EARAVRER R2 - S5 ERHYR
HF10
CH e AU EEER S A ERE A
wh=60*40




3
w==h
2

CHBIEREWRRIIARE © Jhxixxa==h’
TR /KRBT AT ) R () RO B 5
3a 2 1

X =t
4 100 a

400
h'=—t
3

=20 [} CEEER)

451y

(12,40)

f4(x)~{20- E,oscsu

(3,20) fl(x)={7-x,0£xS12

(10,20)
£3(x)={10- x-80,10<x<12

£2(x)={2- x,0=x<10

X
Hlod [ Tols[ [ [T T T T T T T TTT T[]

SRALfR

TR ~ ML /KER R T+ K L R R E i
FECE « EHBAE B A B A A WD AR
UK EFHOB (LR » TFR RSN « SeSHEE - EE
IR P B T 53 i 170 5 s A T EL B B B
# -
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SRET R 4. [Surface area of a sphere = 47u%]
Fé ﬁi " [Volume of a sphere = %Tcﬂ ]
A hot water tank is made by joining a
hemisphere of radius 30 cm to an open
cylinder of radius 30 cm and height 70 cm.
(iii)
0:6% =
f \
0.3
70 + b
| 0.4
B :_‘ 3*0\ S \ All of the water from the tank runs
into a bath, which it just completely
(a) Calculate the total surface area, including fills.
the base, of the outside of the tank. [4] The bath is a prism whose cross-
(b) The tank is full of water. section is a trapezium.
(i) Calculate the number of litres of ' The lengths of the parallel sides of
water in the tank. 3] the trapezium are 0.4 m and 0.6 m.
(i) The water drains from the tank at a e rhebathi D i
te of 3 litres per second. . :
e S EAREE S, - Calculate the length of the bath.  [3]
seconds, to empty the tank. [2] NO6 1I/7
FAPE | BRI B R 0mmA R A 0mm » B B T0mmif 22
OEFERSEIRHY
(a) FTREKFEIMD KR ERAER A -
(b) E/KFEEmK
(1)  FrREUKFEHKEZD
(i) EEUEIATHHVERE KL KGR HE - e EiEE
A CZ/ DI RE 2
(i)  AKFEFEIARA— BRI A H5E 2 78 - S AL
BWIHEHT - BHY
FER06AR » TIERRVAAR » &E03AR » ok EE
R%/b 2
PALLE HAFRIATE = B —FBREER AR + T 7 EMREREE + EH R

13




AB0)=6900 7 z217OOcm2

(i) 8GR

4 31 2
V(r):g Tr ><§+7zr x70

V (30)=81000 7 <254469cm 4T ATHE254000ccHI K + FEF2SAAT
(ii) 254/3 = 84.6 » FTARRAESSIP(17325F0) AT & B L

(i) I EETAT B = 254000cm 3K

60+ 40
( ) X 30X £2/5 = 254000

£5=169.33cm~170cm

A

247

L H —BitaE R B RBAEE - TR ERA T — g 7 - 248
Rt EEEE R TRIFENESEGR  2HVEEEgExxr » H
BAEAETREHVEEN T > PR T A LB 25N ] LORBK H B Ry
By o AU S AR -

AR E > LR AREREITY - FITEAERAZSECKE - &
H] LU & - R AR s e Ry 1k -
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Bk Linear inequalities with one variable
- Greatest and smallest values
fasx<b,andc<y<dwherea,b,c,de R,
thenx , =aandx_ =b.
O Y =% Vo
F 4 Dt = By + N
() = )ex = Xoax = Yenin
(=) — Vo
@) O) e = X Vina
(a1 enin Vi
(iv) (i) = Fmax
Vol Ymin
(z) N
Y J win Ymax
FEPF | abodIRIEEE > x e b2 0y e - dZffl - SEHRE NIRRT
B (%
SRRT AR i AHIRE %

R

a+b)mx=ama.r+bmax " 5

a+b)m.in=amin +Dmin
" L)

| <=

_1 T

Lo

10




11.

1il.

B

(a—b)max=amax—bmin

(a —b)min=ama—bmax

1 I

-2

-

=15

taN

TR (%

120 ?y

ga b;mx=ama.rbmax
ab

min=aminDmin
-2

-

=

11




iv.  HHEREH AR

dmax [ ]

max=—

a
b Dmin
a
b

dmin

min=

bmzx

o >

AR | FIFDERThRE BRI AU ~ bAYME - B AEAL B4Rk o] DU R COEET RR Y
&R 3l H R H B KB R ME SRRV E

AR AT DUEAL AR RN EBIREEE DU AL AR FRECBRYIE R - RITAT DL
EEBEEEE TS -

12
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AR 1. Answer the whole of this question on a sheet
of graph paper.
The variables x and y are connected by
the equation
80

1 2
=—60-—x*——1.
y 10( ¢ X )
Some corresponding values of x and y,
correct to 2 decimal places, are given in the
table below.

~

B 1 15[ &
Ly | 210 044160243 [ 240 | 190 »

\Ua) Calculate the value of 12 [1]
(b) Using a scale of 2 cm to represent 1 unit
on each axis, draw a horizontal x-axis for
1 <x =< 6 and a vertical y-axis for
-3sy=<3.
On your axes, plot the points given in the
table and join them with a smooth
curve, [3]
() Use your graph to find the values of

xinlestorwhiCh

il . o RO ;
10(60 g ‘7) =2. o

(d) By drawing a tangent, find the gradient
of the curve at (1.5,0.44). v

\(e) Use your graph to find the largest value
of yin 1 < x < 6 and the value of x for

which this occurs. [2]
NO9 11/6

(2]

AR | xHlyaYRABR N AT
2 80

y:i(60—x -—)
10 X
TR Ex Byt ER Y (E
a. sHatA M p HYE
i A— BN 28 e 7 s H Hh 4R e - HE P xHYHIEE 1x<6 » yHY
HEE-3<y<3 - FHAH _EEFRASHVRGZR D E A eR
c. FIFHERER Fx VBT E R & IR E

b.

13



1 60 2 80) )
— (60-x -—)=
10 X

- SEERN(LS,040)FEHVIGR » MK EEREHIRER
. A RREE AR EEEE / < < dF > yHIRKE

KAy R R EHIX(E

AR

- AEFERORATIRE -

1 60 2 80)
= -X -—
Y 10 X

AISyHIE F51.06666 = 1.07

- BTG R T R A I A

n-\\ —
L (5. 2) 3’24(\"4'24'2\,\1~..91
(_ _“_’ _5_ i _Q_) ( 6 ,\l\.OZ)
c 125562443 :
(1,-2.07)
A= (60—\3—2)
-5 10 X

14




c. FMFESR y=2 BEHRAVICRCK I E SR v Tt 2 BHY x (2

3111213 BEEE rao {11 B9

r 'l

FJ 1
£1 (x)=—- (60-_x3_8_0
-_5 10 X

d. FIFITHEE * Geometry >> 1.Points & Lines >> 7.Tangent
FHAERL(1.5,0.4D) Y D) GRELRER » REREER3.26

.94 Y

y=3.26x-4.45 ke
[ m=3.26
-1
0 1

1 380

_ £1(x)=—- (60-,.»'3-—)
-4.94 10 X

15




e. MIFETREMRHY AT TRE N 46 E #E T H B P AR K (E

-5

LR

A B o R B s PR 2 S B Y B T2 IR B > (e IR AT — K
e o AT DUSEEAFIECKAVE - (HE BT A S e S K E
FYERFH > A FHET SR — BT DUE A E RV ke TEASEH FHTSOCR -
R ERENBER L BRI S AT BB S -
B pr B GRH R B ETI » B 2R B % R LS, (H B
RAH BB HIR g - EEANGETREIILARG - NEAA T EHEAY
sl > B —B AT DU ER AL ST S ek BB AV ARYY - AR - MyEME > &
FEM—(EFEN] > LU ERAE Y e BB A R, -

ik
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€7 B e R R RS L 4 %

ig Friis EEF

SRR KL T

#AREL | C-01
AL~ | A trader bought some paraffin for $500.He paid $x for each litre of
paraffin.

(a) Find,in terms of x,an expression for the umber of litres he
bought.

(b) Due to a leak,he lost 3 litres of paraffin.He sold the remainder
of the paraffin for §1 per litre more than he paid for it. Write
down an expression ,in terms of x,for the sum of money he
recevied.

(©) He made a profit of $20.

(D Write down an equation in X to represent this
information ,and show that it reduces to 3x? + 23x — 500 =
0.
(ID)Slove the equation 3x? + 23x — 500 = 0,
giving both answers correct to one decimal place.

(d) Find,correct to the nearest whole number,how many litres of
paraffin he sold.

WAERY | AU AEEEH - DUFATT x JTHER > HE£E T 500 T

(a) WG AE T 2/ DAFHIEH » 5L x FoR -

(b) R R A SRR - BEARR T 3 ATHAVEDN - LLE
VIR R ATHHER - 52 1 TREE - EHAFEITH
BEH o SELL x oM TSRS

(c) EANfraEILER] 20 5T
(D Ll - B x fy5fE=0 > WRKHALRE R

3x2 4+ 23x — 500 =0 -
(IDFEFFFZEC 3x2 + 23x — 500 = 0 > HERER /N EL R —
fir -

(d) FLRGASEILE T 2/ D ATFHIVESH » BRURBEIVEEFRR
Z o




BT

500

(@) — -

500

® (Z2-3)@+1) -

() (1)(5—2" - 3) (x +1) = 520 -

(DA - x = —23ig/@ .

QETEEE R T -

(d) #£8 2-3~49.08 AT EES 49

x~96 ,-173-

BT AT

SPRER:
B R AT SRR 2 T ALY ES 56 » TR T
BB IE -

SRS

R LR - R A - R R -
e P [ P AR L R B A T UG > DR RIS
RS R IR D -
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The diagram shows three fixed points O,A and D such that OA=17
cm,0D=31 cm and angleAOD=90".The lines AB and DC are
perpendicular to the line OC which makes an angle 6 with the line
OD.The angle 0 can vary in such a way that the point B lies between
the points O and C.
(1)Show that

AB+BC+CD=(48cos0 + 14sin0) cm.
(2)Find the values of 0 for which

AB+BC+CD=49 cm.
(3)State the maximum value of AB+BC+CD and the corresponding

value of 0.

WiE > 0~A fl D R P E=(EEE > B 04=17 A4
0D =31 /A%y » ~AOD =90° - 3% OC El OD Mysefrs 6
H AB - DC ®4yHIEL OC EH - 0 FAglEE B BifE 0C L
fir BEAYA [E TS -

(1) #3338 AB + BC + CD = 48cos0 + 14sin® N5y >

(2) #AB+BC+CD =49 A5y 55Kk 6 19(H

(3) #k AB+BC + CD (yfcA(EEIILE 6 AME -

AT

(1) AB + BC + CD = 17co0s6 + (31cos6 — 17sinf) + 31sind
= 48cos0 + 14sinb
(2) 48cosf + 14sinf = 49




= a+ 6 =sin"1(0.98) ¢ 180° — sin~1(0.98)
=>a+60=1785217" B 101.4783°

=0 =4.7819" = 27.7385°

(3) AB+BC+CD =50 (ﬂcose + Esint9)
50 50

=50sin(a +0) ,H a=sin"1(0.96) = 73.7398°
Esinfa+0)=1 %> AB+BC+CD =50 Bz kE

HAE a+60=90"=6 =90 —73.7398" = 16.2602

LR

RER:
IE - SR © I - SL BB e B LR =
S

arued 7T

SERERE AR ARV IE T Z T BRHURGE T R R A S
I e TR = EERRIEE ] - SRR = A e B AR R
I > FREARHYEE -
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Jane and William saved some money over a number of years.
(a) On 1 May 1998 Jane opened an account by investing $900 into
the account.
(1)Show that the total sum in the account immediately after
this is $1854.
(2)On 1 May 2000 she invested a further $900.
Find the sum of money in the account immediately after
this.
(3)She made a final investment of %900 into the account on 1
May 2001.
She withdrew all of the money in the account on 1 May
2002.
Find,correct to the nearest cent, the sum of money she
withdrew.
(b) On 1 May 1998 William invested $900 for 4 years at 6% per
annum simple interest.
(1)Calculate the interest he received on his invstment.
(2)He invested another $900 for 3 years at 6% per annum
simple interest on 1 May 1999,then $900 for 2 years at 6% per
annum simple interest on 1 May 2000,and a final $900 for 1
years at 6% per annum simple interest on 1 May 2001.
William withdrew all of his money on 1 May 2002.
Calculate how much more money Jane withdrew than
William.

Jane 1 William fE£44F f 577 T — L5 -
(@)1998 45 H 1 H - Jane B T {EFEEIGIEA 900 JT » HFIZE
FHF 6% > WFETE -
1999 4£ 5 A 1 H > Jane jA%% FUEF A 900 IT ©
(1) ERHHENF Jane HY P HARLEILH 1854 7T -
(2) 2000 =5 H 1 H - Jane Jj*5% S EEFF A 900 7T » &Gt HILL
i Jane 1Y UEMR AL 2/ 5%

(3) 2001 =5 H 1 H > Jane A% FHAF A& —2E 900 7T > i
2002 £ 5 H 1 HE4EE] - Qg3 a] <8 [e 2%/ 0§82
(b)1998 £ 5 A 1 H > William {£ A 900 7T > HEHI 4 F > FIRE

FE 6% » BEFETHE -
(DsBet B S EREIER] -
(2)1999 4£ 5 H 1 H > William Fi{EA 900 7C » H &HA 3 4 >




2000 £ 5 H 1 H » William F{FEA 900 7T » HBHA 2 4 > 2001 4F
5 H1H > William {7 A% —2 900 jr > HAHH 1 4 > William
22002 55 H | HE8EEY © 55515 Jane L William 2658 H %%
T2

AL

(a)(1)900x1.06+900=1854
(2)1854x1.06+900=2865.24
(3)2001 45 H 1 H > Jane Ay PEMRLE A
2865.24x1.06+900=3937.1544 I
2002 £ 5 H 1 H » Jane By HE#H4R LA
3937.1544x1.06=4173.38366~ 4173.38 7T
(b)(1)900x(1+4x0.06)-900=216
(2)2002 %5 A 1 H » William 1y FEE#LESLAE 900x(1+4x0.06)+
900x(1+3x0.06)+ 900x(1+2x0.06)+ 900x(1+0.06)=4140 T
Jane [ William 26484 4173.38-4140=33.38 7T

LR

SRAM:

S B EHE AR RTT 74

arued 7T

L(@)FI(b)E Y1)/ INE - LR R ER AR5 RE R 1E B A ELE ]

WEtE T2 -

2FBEE TR RAAEA 900 TT 0 SN - AT ERIEA

SRS o

3. AR —/ N AE SR — T A 900x4=3600 - EL#E F 4l fifdist

BITERIZS

o1 20 ZHERE 11

HEHE8FE T AR - FH 1 HEFARIT 1000 T >
SHLLA MR 0.5% 2 HEFEHE > 2190 £ 7 H 1
Higth - HLZAR 8O F 7 AL - BEA(—H ~ =
H -~ H-)1 HEEARTT 2000 5T > JRELH F
0.5%f HEFtE > 904 7 A 1 Hgd - — %
Fro WABE AR S 12000 7T - f2H 0 HiE
ARAMATATT - LFARFA B IT - [ T 515 TH (0]

By EH ?
(1) B>A
121005
2) A=1000] Y| "2
(2) {;(mooj }




“~ 1000

(3) Bzzooo{i(%j }

12
1005
(4) A<12000 —=
1000

12
1005
(5) B<12000 ——
1000
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The price ,$P,of a company share on 15! January has been increasing
each year from 1995 t0 2015. The company claims that this increase is
exponential and so can be modelled by an equation of the form

P = Pyekt |
where P, and k are constants and t is the time in years since 15¢
January 1995. The table below gives values of P and t for some of
the years 1995 t0 2010.

Year 1995 2000 2005 2010

tyears 0 5 10 15

$P 2.00 2.44 3.00 3.65

(1) Plot a suitable straight line graph to show that the model is
valid for years 1995 t0 2010.

(2)  Estimate the value of P, and k.

3) Assuming that the model is still appropriate, estimate the price

of a share on 15¢ January 2015.

—RIAFEIHIRAESP)E 1995 FHY 1 H 1 HE| 2015 FEFE -
ZAE IR G B ATEE . BN R

P = Pye*t »
B Pk £y 8 - t(FR) Ryl 1995 FEHY 1 H 1 HAEFTECEHS
e
R 1995 F] 2010 AR ELERPHICHYE -

oy 1995 2000 2005 2010

t 4 0 5 10 15

P 2.00 2.44 3.00 3.65

(1) E—REG BESAGR IR 1995 2] 2010 FEHEGHEEAY
(2) s fEETPoMIKEIE
(3) B EEAURAG T > slfhiEt 2015 - 1 H 1 HAYK(H

AT

(1)

5 D
C
2 EmE
T T =TT
’ 7 10 15
i A.B B ELLR




i C,D WREHY E 4R
HiE A %1 4,8,C.D VUEEAGF—E&R L > HEsmTEBer By ]
REECE &

QP=2 ,t=0 fRAP =Pt = Py=2
(P =244 ,t=5 AP =2e* = k=0.0398

(b) P=3.65 ,t=15 {fLAP = 2ek = k =0.0401

(3) =20 fCA
(a) P = 2e%9398¢ = 2¢07% = 44333
(b) P = 20001t = 260802 = 44599

LR

RER:

=L SCREYER) !

ST
(a) ()R 53 711 2000 1 2010 SRAVBIR (55K - RIS
0.0003 » {HAEALEL 2015 4EHE > W& 22K E] 0.0266 °

AT BRI AEA0 T LABS R ik > SEIRISPR R 2015
IR -
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AR~ | Mathematics pl01  #5
In the pentagon ABCDE, angles BCD, BDA and AED are each 90°
and angle ADE is 18°. CD=5 cm, BD=6 cm and AD=14 cm.
Calculate E b )
(a)angle CDB, - o
(b)AE, .

B

(c)the radius of the circle
through A, B and D.

WHAF | CAI7UEPABCDES » ~BCD = £BDA = £AED = 90° © ~ADE =
18" > HCD =5 > ﬁ=6 AD =14 > 5K
(a) 2CDB > (b)AE > (c)ifi#A > B > D=BEAYE > K -

AL ; ; o
(@) ABCD : cos<CDB == = £CDB = cos‘lg ~ 33.56
(b)AADE : AE =14 X sinl18’ ~ 14 x 0.31 = 4.34
(c) AADB Ry FLF = fy= S K E= ) x 4B = ; x VT4 + 6% =

@ ~ 7.62
#AR | FRER

Bk - AMEE - RECER R KM

SRS

()108 3R4HE NM4EFIFRE =R FARE(ET) - ERAE{ELCDBHIE
cos£CDB = b » SR/ NEAR -

(DR TP AV EL A = A a] DAsa 25 R il A Y e ’EB,%TLX
145in18 FTRAE &SN » SIAGTEM & A EHATIUE -

@ﬂ%**m?%ﬁii~7& e B R Nt .
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AT

C-06

FAAR 2| (1) Given that u = 2%, express 22¥~1 = 2%*2 — 6 a5 an equation in
u.
(2) Hence find the values of x for which 22*~1 = 2*¥*2 — 6 _giving
your answer, where appropriate, to 1 decimal place.
(3) Explain why the equation 22*~1 = 2*¥*2 — k has no solution if
k > 8.
FAE (D% u=2" » HIE 227 = 272 — 6 TRk u HYTTHR
fﬁ °
QKfgmg e 227 =22 -6 Y x {HEVNEEMEE—
fir
Q)fpfeE k> 8 IF > Jifest 227t = 2%*2 — i fiifigt -

(1) 2271 =2%2 -6 = % (2)2=4x2"—6 > u=4u-

6 o

@) su=4u—6 su?-8u+12=0 = @u-2)(u—6)=0
S>u=2 8 6

i2*=2 8, 6=>x=1 5 log,6 =2>x=1 5 2.6 -
(3) 221 =22 ko u—4u+k=0

(@) ;u? —4u+k=0=>-(u-4)2=8-k ... (*)

E8—k <0 K- Bl k>8 - L) -

(b) %u2—4u+k:O s Hrh oy =2%

5 u A TOTEAER Ry A SR e BAR” > Al x
e o

ARELASB RS- T =8>0 = HEAFEs
W GRS ;

R RN FIBIA (-2 —4x xk <0 >k >8

(OFFRLAH (AT FR sy (u— 4)2 +k — 8 = 0 » ITEL A4

11




y =2 (u—4)? + k — SEEIIHEAET
WP y =5 (u— 9% + k — SBACIEE - T4k - 8)

Sk > 8 B » MPERELAT AL
E B AR -

(AFREA TR R (- 4% +8 = k » TR y =
— 2 (u — 4)? + 88y = kHIFEACHETE

WP y = = (u— 4) + BRI T > THBL(48) =%

k> 8 I+ HpIRELy = KRR -
T HE R -

k=10
o EEE JEE k>8

AR

RER:

“RBHIR ~ IR -

12
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(FEAERREI 2N E R R OUEE TR -
(b)—TC =T AU (B L e B P2 ) A ] AP -
(o) B B2 A 5 A Z R -
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O level (BS54 P.103)

In the diagram, the rectangle
ABCD represents a vertical cliff
face. The bottom of the cliff, AB, /

35
75° B

runs from West to East, and is at
sea level. A yacht is in the sea at Y.
Angle BAY=75°, angle AYB=63°
and AB=35 m.
(a) Find the bearing of Y from B.
(b) Show that BY=37.9 m, correct
to three significant figures.
(c) Calculate the area of triangle ABY.
(d) Calculate the shortest distance from the yacht to the cliff.
(€) The angle of depression of the yacht when viewed from C is 18°.
(1) Find the height of the cliff.
(i1) Calculate the greatest possible value of the angle of elevation of
the top of the

cliff when viewed from the yacht.

637

W& > %/ ABCD R—(dEEAVGRER - =R AR
AB Fyig~FH o B A MR Y B9fuE > BRI L
BAY=75°» ~AYB=63° H AB=35 /\ K o

(a) DL B ByJREL - 3K Y BT -

(b) 588 BY=37.9 AR - EHER] 3 (T ARET -

(c) sFTEAABY HVHEITE

(d) FHREIHLEIREE Y SRR -

() 5 C BLE BRI Fy 18°

() KEEENEE
(i) FHEEHNEE B E S B K AR A




PR | () IAABY NARITEA] 2 ABY=180"-75°-63%=42°
FITLLY 09500 Ky 1800+48°=228°
35 BY 35-sin 75"
b) HHIE % E B A Al = s FFPABY = ————-=37.9
(b) EHIESZERE AR sin63’  sin75° FEA sin 63°
AYNIE
(c) AABY @fﬁ:%xﬁxﬁx sin 42°=% x35x%37.9x0.669~444 3
FAR
N et e 1 1
(d) B AEREE R EENY R A FE R f h o AABYzE x35xh » H[] 444=5
X35><h ’
h=25.4 AR
(e) (i) FEACYB 1> ~CYB JRER 18° > Atk
tan18’ =B=C=B—C ’
Y 379
BC =379xtan18°~12.3 /AR
(i) EHE Y BREEIEREA S MERE - FEISTEHE Y B
AR G AR AMA - stA R 0 AL
Ho =2 =
tan@ = DESE 123 o o4, FTLL 0~25.8°
h 254
RAfRT | SPEEHE AR

SR RN | ERER - S AIVER(ER) - =

s A

A -

(1) RE BRI A2 + RN S | SR e
RAREIARY % » A — (B ] = Fe R A A

A

(2) R R AR SR R - NI DMERR YRR > BdE ]
PRTH RS -

Q) A ERAVERI T > () IR A al REAE R T
3R - (B ARG R AT A PR - e AU L B A
B HIRARE - IS4 E SRRt E -
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[ It is given that the volume of a sphere of radius r is%nﬁ and that

the volume of a circular cone with base radius r and height h is

l 7r'h ]

A toy manufacturer makes a toy which consists of a hemisphere of

radius r cm joined to a circular cone of base radius r cm and height h

cm (see diagram). The manufacturer determines that the length of the

slant edge of the cone must be 4 cm and that the total volume of the
toy, V cm?, should be as large as possible.

(1) Find a formula for V in terms of r. Given that » =7 is the value of
r which gives the maximum value of V, show that 7 satisfies the
equation 45r* —768r° +1024=0.

(i1) Find the two solutions to the equation in part (i) for which r>0,
giving your answers correct to 3 decimal places.

(ii1)) Show that one of solutions found in part (ii) does not give a
stationary value of V. Hence write down the value of 7 and find
the corresponding value of h.

(iv) Sketch the graph showing the volume of the toy as radius of the

hemisphere varies.

N2 S > . 4 . =1 NZ 477 —n = .
[P E’ﬁiﬁ%ﬁ%ﬁé%gﬁﬁ CREAFE 1o S h VB ERTRR

l7rr2h ]
3

A (EEr BB B E— (i B > EEt R s — SR
r AP HEEREE - B PEmEEREEE A Ay mERh L




STHYIEISECAIE]) - E{ERGER A ERRIE RO 4 o H

s Re TR I REHY K ©

(i) FHRERE V ok r BIBA R © 25 r = RPE KRR - 380 1
B J7FE=0 451" — 7687 +1024 =0

()& >0 I > FHEQ) 2 FAAYRIEE > 45 AV E ZE B/
L oe e KR IAR

(iii) FERAAE() T AT A T — (A Ry V() e BHIEEREE
BEES H 7 A BN ER H EER AR S R h (H

(iv) {FDAFEREG 2 -F I R B RS R B B -

AL

(i) %%V(r)=§7zr3+§7rr2-h > Hfth=v16-7 fRA - it

V(r) =g72'7”3 +lfzr2 N16—7?
3 3

V(r) B KEZR ALY (r) = 0
Vi(ry=2nr’ +§7zr\/16 —r +%7rr2[% (16-7)7 - (=27)]

3

=27rr2+§7rrx/l6—r2— GAN——IE

3W16—7?
I"Z
= 6r+2416—r* =
16—7#2
= 6rV16—r> +2(16 =) =r> > 6rJ16—r =312 =32 > &

il
=36r°(16—r>)=9r* —=1927> +1024 » FEHH A5
45r* = 7681 +1024=0 >
IRRIE r=nlGV (r) BEKAE e

45r* —768r> +1024 =0

(i) TR 45 —768r* +1024=0 »
o 7687687 —4x45x1024 _768:+636.791959

90 90

A5 1=3.950 B¢ r=1.207

(iii) §& r=1.207 53 RIS [E] V \(r) E1EL > T]45:7'(1.207)=18.311£0 »
BEE =1.207 B > RE2 V()R EHIEERS - 177'(3.950)=0 >
H& 3.950<r<4 H¥ »
V'(r)<0 > [fj 0<r<3.950 8% » V'(r)>0 > &5 1=3.950 % » ffE
VO HEAME » RBEEL, =3.950 A7) » FEFF h=0.397 /277 ©

y=V'(r) BIEZA NEE(x § : y §#=1:50) -

Hr>0>




5372+ VORI REUEE AT AT - £E 1=3.950 If VA RA(E >
RIEEEL 7 =3.950 2357 > RERFEERS h=0.397 2457 -

(iv) B ALl x #hEl y BhEEfr RELHT 1:20 FT4g By y=V () E
> A[LUFREE HVE 1=3.950 I VDR BARAE -

LR

P U S (B (E)
SF & PRI SR S © Fl KB ek B R ER(E B > B
B E
SRR ST
(1) S (E AT A AIRIRE S AH & B4l > shE B E - R
AR F R AT R E D) > ESKH
45r* —768r* +1024 = 0 YR (EIEAREY - 34 A BB T




BT EETR - FECEMHE DA - DS
Fret EE R RIS RIS LN IERERVAE IR - A RF 4 B A T R
ke > FTLARE SIS RI— P BB E Y 0 HY(H » BE A — B
e -

(2) BLREHYRE AR e B P E e B E T B B SR A A
AVEBN Mg > FIRGEE SR E B 2% > SR DURE
Fh T A B B AR HIET & ZE R IERENE - DU — D 30 E S W
Il R B B R




A MEL | D-03

342/ = | Find the set of values of the constant k for which the line y = k(x—1)

intersects the curve y = x” + 6x + k at two distinct points.

RBALPE | B ES Y =k 1) BLIHAR y = x7 + 6x + & RSP AHEERIRS - K kY
#i[HE -

AL By =k(x-DRAy=x’+6x+k » 0[{F x (YRI5 :
kx—k=x>+6x+k
X +(6—k)x+2k =0 > P EEFRIL RO 2
FHEER
LA D = (6-k)* -8k > 0 - FEHH{5
k* =20k +36>0
(k—18)(k—2)>0 » A5 k AY&IE Fy k > 188k <2 -

gt | RFEERE - ZRAEA B R e BE AR

a2 PR HIEVEERNE S © RS RO ATR

e AT -

L AR B G TR G T RERES - 4 n] Je B B (e
) Sl k H L mBaRE AR (% - BTSN k EATRERY
i -

2. ERE L A HY RS B RREL - A e
GBI AR - fEHE b MFBUEETT - AT A SR
ZEE Y =k(x-D)HHy k HARME - IR ihEx
y=x"+6x+k HHY k HHIRAIES » BEEEEY P RUZ W
GHAC A > HERATTERL(E y ) B B SRR % el (E A
BRI RRL - SRS A — 0 A& [ B P R
SR E AR R AT PR
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(i) Find the integer which satisfies the equation x’ —x*—11x+3=0.
(i1) Find, in the form a +53 , where a and b are integers, the other
values which satisfy the equation.

(1) HE—EREEwE 2 2’ — " ~11x+3=0 «
Q) KRR I ITRE A EMEE - ALl a b3 B RFT
Hrfra, b HEEEL -

BAGE

() f(x)=x"=x>—11x+3 > f(x)=0HYAJRERFAR Byl ~ £3 >
BHAED=0 fH#0- f3)#0 - f(=3)=0 > HHIx=3J
X —x? —11x+3 =0 1yELEHR -

HEx —x? —1lx+3=(x+3)(x* —4x+1) > & x* —4x+1=00% >

g EV16-4 Vf“‘ —243 » LRSS 2443 -

AL

afE HAE © — KA bk =7
sFE PR BERL S « DTSR A ER R - FRAMEEY
fig . ORI AU

e AT -
L AR AR R A - (Bt rI RN — B - S A AR R
P R R (E

2. Al EAYE AR H = e B - 0E e x
WA 3 ISR > HpRERESEL - BRNRERS
TRAVESHE(E » SRS A — RN AR TR ER - P
SRIGEAAE -

3. AR E A A E R ROk R =05 B AEANIE

W MR T T RR S RS HER (@ + b3 )T, -
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It is known that x and y are related by the formula xy = a + bx , where
a and b are constant.

X 2 4 6 8 10
y 38 [21.3]18.8|13.1|11.5

Express this equation in a form suitable for drawing a straight line

graph.
Draw this graph for given data and use it to estimate the value of a and
of b

AT

CAlx By BB R xy =a+bx - Ha, b By

X 2 4 6 8 10
y 38 [21.3|18.8|13.1|11.5

FEhE R E SR EZ S (ER A0 - FIF4S D HVEERE
L E&R - WWPAEE &R (GE a B b HY(E -

AL

N 1 - .
(1) Fixy=a+bx Tl y=2+b » Dl— BREARE » y Byt refEE
X X

X 2 4 6 8 10
y 38 21.3 | 18.8 13.1 11.5
l 0.50 | 0.25 lz 017 120.13 0.10
X 6 8

(2) fFE - AJEAAIELE - EEGEESEE

44
42
40
38 @
36
34
32
30
28
26
24
22
20
18
16
14
12
10

8

6
4
2

8-16-14-12-10-8 -6 —4 —22 2 4 6 8 1012 14 16 18 20 22

4




45

40

35

30

25

20

-0.05-0 0.05 01 015 02 025 03 035 04 045 05 055 06

x #f ¢y #if=1:100

(3) BEFFE N _EEFELR > Hoa KL EARATRER > b BILELR

iy y R

DiEEIEE(0.5, 38) ~ (0.1, 11.5)

RS B4 2R v = 66.25x +4.88 » AL a=66.25, b=4.88
(QBEEFEMA y (0, 5)E1(0.1 11.5) » FEEF b=5 » R}E a=65

@uter (L, y) APEERE L - 15 a=65.058, b=5.5767
X

45
40
y =65.058x + 5.5767 .9
35 -
30
25
20
15
10

5

0

LR

sFEHE - BE&ER
s E PRIV © HRITRER

s ST
L BRI E SR B ot - BPFEEER A B AT

Ll —{E AR DRI AE > B0y = ax" + b BF > DLx" Fyfsale
oy FoHtAE o BEEF a BB b Ry #iBE iy =ab" > H
#pllog y = (logh)x +loga » DL x FyfEAAtE - log y St AR
SRR By logh » y #ilE By loga ° FEIEHREE T » S EEAYRIRE

10




. s o 1 .
RS B xy = a+ bx TR Y = % +b o DA(,p) BBt

B AR SK e AR > RIS B L AR AR I P e R BE T e
AEHYaBlb -

o (1) TEZEEES > EA1 5 (RSB EA T > TTRAFIA GGB #
HIEES @ SR A S IR AN E AR v =a+bx > DIFE
AIREF S EIERATIE S - FIFBUEEIRIRE a, b ATAEHY

B > WHEFZHZ a, b L EEHGER FHIES -

50

60.4 7PS

® 46
5 44
@ 42

40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10

8

6
4
2

40—38—36—34—32—30—28—26—24—22—20—18—16—14—% -6 -4 —22 2 4 6 8 101214 16 18 20 22 24 26 28 30 32

OFEFERAERET - EEALRT| TN AEDHAE a, b
BEA B A E SR AT DU AT > SRR (R xy = a + bx R ELER

fy=24b o
X

(3) EHSE AT A BEE A (é,y) & > SR y SR EEK

M x AR EAVNA B SR R AR - L A4 5
5z GRERA T AR I E B A L LR - ] DAGE R
THIBRI R SRR

11
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In a training exercise, athletes run from a starting point O to and from
a series of points , A1, Az, As, ..., increasingly far away in a straight
line. In the exercise, athletes start at O and run stage 1 from O to A1,
and back to O, then stage 2 from O to Az and back to O, and so on.

(1)

4am 4a4m 4am am 4am 4am 4m 4m

(0] Ay Ay As Ay As Ag Az Ag

ﬁ]..

In Version 1 of the exercise, the distances between adjacent points are
all 4 m (see Fig. 1).

(a) Find the distance run by an athlete who completes the first
10 stages of Version 1 of the exercise.

(b) Write down an expression for the distance run by an athlete
who completes n stages of Version 1. Hence find the least
number of stages that the athlete needs to complete to run
at least 5 km.

(i)

4 4m 4 am 4 4 am 4
g % g4 Ay T 4y AT A5 ™ A A; F™ Ay

El .

In Version 2 of the exercise, the distances between the points are
such that OA1=4 m, A1A>=4 m, A2A3=8m, A A, =24, 4, (see

n* n+l
Fig. 2). Write down an expression for the distance run by an athlete
who completes n stages of Version 2. Hence find the distance from O,
and the direction of travel, of the athlete after he has run exactly 10

km using Version 2.

AT

R RER/ISR T - EENEHE O BhH e H & BRI —ZR5IH
A~ Az~ Az Lo IS BB O BEERRERR R o 1555 (3148
T o B—PEEDE O BAHIA Av > FEIE Adiglo] O & ¢ 55 fSE:
& O Bhpl[a Az > FIE Axp[n] O B 5 AIFt4EeE % -

®

12




4 am 4 4am 4 4 am 4
o "™ a, A T Ay A ™ oA oA, Ar U Ag

&

FElllRTT=0 1 o ARAE 2 3BE 2 FRIRYEEEEET 2 4 m(40E—)
(a) FEFSRTTA 1 - SKEEN R 5ERIAT 10 [EFS E AT B EEEE
(b) B itiiEEN B 5e R SR 30 1 HY n FEERHR TRt Eh A REEERH (4
=5 HIE RS SR/ DS Skm I > /DR EREF %
PEEZ 2

(i)

o Ay Ay 8m Az 16m Ay

TEANGRTT= 2 o AHAR 2 B REIRVEERE Sy OA1=4m,
A1A2=4m, A2A3=8m > H AnAnr1=2 An—1An (YE ) - HHFE 2
7D 2 5E R n B ELISHEEEN AV FERRER (12X > WK T30 2 R
g S I4FE5E 10km EF - {1 O BEAVEERE » DU SERFEE)HY 7
i -

AL

(i) (a) 77 10 PEEBAIREREE Ry 2(4+8+12+...+40)=8(142+3+...+10)=8%

10110

(b) 52k n [ A BB A B K 8x(14243+ +n)=8x (TH)
—4n(n+1)

JJ:I:EEE’ 4n(n+1) > 5000 B » n(n+1)>1250 - /:Ej
34%x35=1260, 35%x36=1190 > IJ:I:@Q“ZE%BZ%U 35 B%’E/% °

(i) 5EA% n P& ERHF BN FERE &
4x(2" 1)
2-1
=8(2" -1
& 8(2" —1)=10000 i » F[12" —=1=1250 > 2"=1251 » (R AT 411
RSN B T 5ERCE 10 FEEE - fEH#Ef T8 11 PR -
& n=10 Ff - FIBEEHE S 8(2" —1)=8x1023=8184m > FILIEE

22 +2° +2 +.. 42" =2x

13




11 FEELAE O BhE An pEEIHVERE S - N

2(2° -1

A+4+8+16+32+. . +2°=2+(2+2%423+. . +2°)=2+ > =1024(F]

Aol » [] 4,4, =2'°=1024 » T84 10km - K& FEEE IS T

Fy 10km If > 28 8 DUZEE O HYJ5[E > 1THEE] Ao Bl Ao Z
el > PEEE O &l 1816m Jaz ©

LR

Al HAR © T S

s E PRV BERLS © BOIRE - SERECKH > FEERECK
il

aed 1T -

. FEFAZBECLPEAVINRET RS - ol @A HE BB
sTH o AIRFHRFASTEMEYETE > FEEARB A2
(RIRAE 2 > A AAEAREC NI B (B REGS HE R
59) o

2. EEAFEIERE > EABRGHRER A UEEERER (Y
TEIT - ATRE E A a3 - AT — LR A F
FIET R R AR -

3. MERTRE R EE S MR LRI R R 2R - R
GBS > BRI ERG S o BB HE A
SRR o tRETE i S 2 B LR ORI L
BT -

14
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Temporary Workers In Country S By
Job Area, 1993

Other, 0.03

Medical, 0.063

Profeesional,
0.059

Offfice/Clerical,

Technical, 0.13 0.427

Industrial;
0.291

(total: 4.0 million worker)
Of the temporary workers who worked in the industrial area, 10
percent worked for 6 automobile companies. What was the
approximate average(arithmetic mean)number of temporary industrial
workers who worked in each of these companies?
(A) 12000  (B) 19000  (C) 22000 (D) 170000 (E)
190000

AL

B4 0.063 {1 0.03

0.059
1T
I 0.427
0.13

T
0.291




TAEAE AL - 400 5 A
FHBVEIFR Ry S BIFVEERF TAE 1993 FE8Y TAEEIE I R -
CAME T TARRVEER T » 5 109%61E 6 Z0RH A E TAE - {£
BENE TR T A > SokE—R AP TERTIEEN
a8 (FilT ) REGZEZD 2 (@E T ALE 4 5E)
(A) 12000  (B) 19000 (C)22000 (D) 170000  (E)
190000

AL

4x10°x0.1x0.291+6=19400 > F7LLIEE(B)

LR

a2 HAR © GuatiElR

s E PR BEENL S © FA PR Horte - BPE

s 73T ¢ GRE HYEEREE » SF— R E B SRE » 8
AT B RO OIS, - MBS 9% - S REARSET
o NREELS] - s B MERE - (BRI T RRAIR(E > A
SUESCERe IR B ERE] - DU SRR AE
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At the beginning of an experiment, there were 10,000 bacteria in a
certain culture. The number of bacteria increased by 20 percent every
hour. At the end of

N hours, there were between 20,000 and 25,000 bacteria in the culture.
Which of

the following could be the value of N?

Indicate all such values

A3 B4 ©s5 M6 D)7

AL

B BbEaly - SR EY) T 10,000 ([H4E - CAMEEES

/J\B%?ib[l 209  F£ N/NEFR - 858957 20,000 F 25,000 (A
s ] NEIHRES 2 T RERY N H 2

(A) 3 B4 ©5 D6 D7

AL

20000 < 10000 x (1.2)" < 25000
2<(1.2) <25 = N=3 o 4

AL

aFE HAR © fEEe

a2 RIS ¢ (8 TR

e AT -

FEATE RS > HE S A ESREER - BEr—E
SEAOEERY/IN > BB 209 > AR 16% S fEEE - BT
FEBIVEE - SHREEDHRIIA - ATRESTRSSHER - AR

HEETH -
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FA R~ | Anart gallery displays 10 paintings in row. Of these paintings, 5 are
by Picasso, 4 by Monet and 1 by Turner.
(1)Find the number of different ways the paintings can be displayed if
there are no restrictions.
(2)Find the number of different ways the paintings can be displayed if
the paintings by each of the artists are kept together.
At | —EEfrERREL 1008EF - EEEEFT - 7 SESHE
o AERESA | IERAAELF -
(1) LA ERIRE > 5ORIEA X/ VEAEREER LT
= o
(2) 2RE—{EEMRAERABAE - - 5OREE S/ DA
[ER4EE R = -
FAAZE | (1) 10!1=3628800
(2) 5Sk4x1Ix3!=17280
AR | BPE R ¢ HERRAFEE PRI & TP A PR > UK E]

AV KPR -

a2 PRIV | A - RIS -

e AT -

SR REARERAFE - JRFIBESHVES > SBQESER 2
% 3 V)R RSP — > A T EtERAY TR - EHRRE
LA EBHRIRERR VR - VISR i % > Bisheny
M - sESFEEE RO ERIRY M S - SRR AR R 3 5
e > B ELEUE &8 (FRY R SRR ES R -




A e

E-04

HALR 2

A particle travels in a straight line so that, zs after passing through a

fixed point O, its velocity vms ™', is given by v=3 + 6sin2¢
(1)Find the velocity of the particle when ¢ = g

(2) Find the acceleration of the particle when ¢ =2

— ORI LB AR THE > FEBEEER O B g 0 BERVEE A
vNRFY » B v=3+ 6sin2t

(DEOR o A t-—%'ﬂwlﬂ’] e
()R PR AE ¢ = 2 RIS

EF

AL

(1)v=3+6sin(2x£)=9 m/s

(2)——6(cos2t)><2—12cos2t ot = 2 BFAY RS By

12cosd ~—7.84m/ s*

AL

ArE HAE ¢ B RN R e B LSO BB Sl

ENRE -
S IR S A~ ANV ERE -
sl ST -

B AR BT R e R (% > B = A ek B Ry Al
FARNIZAREEEST > DU = AR BHIor ~ BRI Ry IR
FEERES - ERRERA TR T RIS LRI AE ¢ = 2 R fjnER

& o A HREAS S LR DI 2R Ry Ry - BBV EE -
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The diagram shows a car bardge ATBUCVDWA, in which ABCD is a
square of side 8cm. Points P, O, R and § are the mid-points of AB, BC,
CD and DA respectively. The arc BUC is part of a circle with centre S.
Arcs CVD, DWA and ATB have centres P, O and R respectively.
(1)Show that angle BSC is 0.927 radians, correct to 3 significant
figures. -
(2)Find the perimeter of the car badge.
(3)Find the area of the car badge.

NliE ATBUCVDWA Fy— M - D E—EE &R 8 A
SHIIEHTE » P,ORS 53Rk AB, BC,CD,DA & FryhEs » 1

BUC A7 S BB A —EL4S - [EBLCVD, DWA, ATB
FRAEBIIELL 2> BB PLOR -

(DEREA £ZBSC ~0.927 - FEHERDNECRIAR S 3 fIL
QRIEETEHENFEE
G)RIEHT-BEATE R




AL

(1
i sin ZCSO = —— = sin /CSB = 2x = x—2 :%

V5 NN

FI 2T sin™ 0.8 = 0.927295218... ~ 0.927

Q)FEE B 4x BC = 4x445%0.927 ~33.165 4%
(3) e K5 P& (BUC)Hfs My
%x (44/5)* x0.927 —32 = 5.08

SR ETE 5.08x 4 + 8% 8 = 84.32 SE /0N 5T

LR

st HE - A ERAE RE R FT A FE B R R RR T Iy B (4 > I
ENHIR - ECRHArEAy A -

aFE PR HIRVEEENE S« PRI R IR > AT RE KN =
AR -

s AT - IE NG A R EITRZR VB - AR A =7
EEREHCET RS - BRI {UE - B PR 7 AR

WA - SEFRES AU > BRI R B - A

FESEFOR T - BERVER G EEAEERE - IR A28 e
MEAEREEERES - A SREtRET]  stRSGRRICENER
WHEY o




FALmEL | E-06
The table shows experimental values of two variables, x and y
0.5 1.0 1.5 2,.0
v 15.9 19.1 23.4 30.2
It is known that x and y are related by the equation y =10+ Ab"
where 4 and b are contants.
(1)Using graph paper, draw the graph of Ig(y-10) against x and use
your graph to estimate the value of 4 and of b.
(2)By drawing a suitable line on your graph, solve the equation
Ab* =107" .
AR | NYIRBTORE R xy NEREE
X 0.5 1.0 1.5 2,.0
v 15.9 19.1 234 30.2
Clxy BA TG ey =10+ 46" AR > Hh 4.6 2
% -
(DEEFEEIAR - Et log(y —10) ¥ x HI[EI - JEAI A B il 4
F1 b H(E -
QFEHET—REGHES - K12 4b" =10
RALTE RERASHEALTT
X 0.5 1.0 1.5 2,.0
lg(y-10) | 0.7718 0.9590 1.1271 1.3053




=10+ Ab" = y—10 = Ab" = 1g(y —10) = Ig A + (Igb)x
d FElTh AB B4t 1gh = 0.3744 =5 =10""* ~ 2.3680
lg A =0.5846 = A =10""% ~3.8423

(2) Ab" =10>" = Ig(4b") =1g(10*") = lg A+ (Igh)x = 2x

HIfiZ 0.5846 + 0.3744x = 2x = x ~ 0.3596

LR

sl HE - A ERAE RE R T BSOS (HY B B > IREFTTT
TR EIRAGEIRIRETT - i B AR TRV UEGROR T2 -

sFE PR S © BRUTRESL F8E - HEUTRE A
AR

aed 1T -

(DFTIIsCE R R B E A F - ERER AR5
A o BARERREE ARSI R R o T ELAe AR — (BT
e (5 o IR AR B E SR TR - T EEEE
AR Ab > EHIVIEECNE Y =10+ 46" - FFHIENEE - 3%
SRR BIRMIBTKHEVE - AP Ren g - Aei 4 (ERL%
FEERLEE L -

- y =10+ Ax b’

&

Q)FEALUEs 4 (BB E LR x Bl 1g(10-y)

y—10= Ab"=>1g(y —10) =g 4 + (Igh)x >

FRIA IR TR BT e ERERIES © & TR Al
HFR B LI EE SR B4R - QUM ERRR R Y #EERI ] - iEkRavEE
EREE A pERR S it A A i O RE S h R A R R S B 4R T
HEAE RS R B T2 AV AR R R -

M\




€7 B e R R RS L 4 %

LA 2R S

AT 5

F-01

HALR 2

It is given that f{x)=x’-3x*~7.The diagram shows the curve with equation
y=f(x) and the line with equation y=—7,for x>0.The curve crosses the positive
x—axis at x=a,and the curve and the line meet where x=0 and x=p.

(1)Find the value of a,giving your answer correct to 3 decimal places,and find
the exact value of f3.

(i1)Evaluate J‘Z f(x) dx ,giving your answer correct to 3 decimal places.

(ii1)Find,in terms of \/§ , the area of the finite region bounded by the curve and
the line ,for x>0.
(iv)Show that f{ix)=f(—x).What can be said about vhe six roots of the equation

f(x):()? y

-7 \/rﬁ_.?}

AT

4ETE foo=x=3x* T WIETY - NE R T y=Ax)8 y=-T7 1F x>0 BYEL > E
12 [ Fr A R EREL x i R 30 (,0) > BLEER y=—T7 2Z72(0,-7) ~ (B.=T7) »
Ao % NI

(DFEKafyHT Mﬁflzﬁﬁﬁid\%i!ﬁ{ﬁ%—fﬁ HORBEYREHEE -

(2)”r2?f S (x) dx BT PME TR 22/ NECRE IR 55 = A -

Q)R HE LR y=—7 BN y=00) FTE A TR SR E i -
(EZEFEHAA\BIERFET)




(4 f0)=A—x) > BLLRET f0)=0 BN EFR & A SR EE 2

v

7 \/vﬁ -7y

AT

(DA FH & T 5 ] AR oY AT (DUE Ry 1.885 -
fift x0-3x*-T=—T=x*(x~3)=0=>x=0 T3 » Hp=\3 -

QFIFERE TGS [ (° ~3x* 7) dr (O DUE R—0.597 -

(3) E&R y="T7 BihER y= o) BB R A PRI I i FR

V3
(" 6 o4 B e a .~ 3 7 54
—IO [-7—(x"-3x —7)]abc—J-0 (—x"+3x )dx—(7x +§x )0 ?\/g o

(A=0)=(—x)°=3(=0)* = T=x"-3x*-T=Ax) ° B3
oty =0 HIfR > 0 fl-o)=A0)=0 > . —atll 2 fx)=0 AYIR
B8 Ax)=0 FY7S(EFR G5 0 > 1M 2 R AR -

LR

(@ INEFFE T ETRERRELREUTAIR > SRR DOKIRAVATEME - 1M
REUTEF LUHRIGHEIYERZE - S E/IVE > RoBUnEATAEAR > %
TR ARG A A FERZRE T 5 -

OEPER TR - Q)C)INERIERFEEEE & ] DA A FARESL
BT ENREIEERANERE - QI EEAN Mt S E R e EHY
FOME - TGRS T R ER e RE RS - Fan30E
REERTHE - SRR R T ST e RS B R oK
Pt TS W ([ A H AR -

() @)/ INEETE T Smag - M H Ay S ER A w] DAFI A S AR A atam Ax)=0 AR
PR -

(DFEEASAGR - B EAERYEET 28 T Ry

s ERCRITINE B BER T A ~ A ERIT) KR ZET = - FEH T
HemBHIRVTRK » 25 -
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A rectangular price of card measures 20 cm by 14cm.
Squares of side xcm are cut from the four corners and the card is folded to

make an open box

(a)Show that the volume,Vem?,of the box is given by V=4x(10-x)(7—x)
(b)You are asked to find the value of x which will produce the greatest volume
of the box.

You should use the table and the grid to help you in your investigation .
Marks will be awarded for clear working.




ALY

HREEI - R 20 A% - B 14 5% 0 STENfAERE BRETN
ERT » At (B BT - FBE » DA A0 N E
FRBRRS D ?

SEVU{E A MR R0 NE T B RS x A5
(R EITEEENERE R VLAY
AL x TRV e

(2) x FIREE A 8 15 2
Q)BEFIHETEMETER T

x(cm) 1 2.5 4.5 6
i

(A ETEEETHER R 200 Y5 AT VA - A x REVFR %D ?
GTHE2/NEGRE )

(O)FF IR SR TR - BV R RERGFRZ /D ?

GTHE 2/ )

AT

(1)V=(20—2x)(14-2x)x=4x(10—x)(7—x)
2)x>0 H 10—x>0 H 7-x>0 & 0<x<7 » AL x#8 °
3)

2.5
337.5

4.5 6
247.5 96

X(cm) 1
Vv 216

(4)fiE 4x(10-x)(7—x)=200
A LAFIFE y=V(x)E y=200 FIAZEL > x [EAEAER AR -
ZF8E B D(0.9,200) ~ B(5,200) ~ C(11.1,200)
7 x=0.9 5% 5.0




(OB Z2 BT 0<x<7 B = BEHY y BEFELY 339.01=339cm’ -

eVu 12 14 16 18

- Bl
1ﬂ[1

AL

(@)Y NEEZERF R T RINAE

(DA ERAE AR - A (IR RRATES > AREE(4)(S) ML EAE L
st BUE - A B E EARAYEE - T DU 25 e BB AR P T R =0y

BN RN E - BT ERR S TR T AR R B EE B e A AV R

Z[ER S S EES RS o N4/ NEFTFE T RS s E
TEHIRER > T2 e =AY RE

(o) EeRa A S 7R AR AL e R T - M1 ARBBOT TR B2 RIS

R - AR B AT REIR ERS RIS ERAFEE - NEEEE 7

BRI RE DB E A TEAVERE -
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4L~ | The ages im months(m) and prices in dollars (P) of a random sample of ten
used cars of a certain model are given in the table
m 11 [20 [28 36  [40 |47 [58 |62 [68 |75
P 1128 [ 1026 | 765 | 720 | 720 |690 |658 |570 | 506 | 476
It is thought that the price after m months can be modeled by one of the
formulate
P=am+b P=c Inm+d > where a,b,c and d are constants
(1)Find,correct to 4 decimal places , the value of product moment correlation
coefficient between (A) m and P » (B)lnm and P
(i1)Explain which of P=am+b and P=c Inn+d is the better model and the
equation of suitable regression line of this model.
(ii1)Use the equation of your regression line to estimate the price of a car that
is 50 months old.
AR | Ba T 10 S i EHYEAS m(F) B HEYER PCRDRY—(HEEREA
Bl A NRATR
m 11 [20 [28 36  [40 |47 [58 |62 [68 |75
P 1128 [ 1026 | 765 | 720 | 720 |690 |658 |570 | 506 | 476
EAcE AT DU T S R (E AR A e 2
(R DP=am+b ({7 2)P=c Inm+d » Hh a,b,c,d ¥ By E(HE -
(DT HETE N F R AHAIAH R (3
(A)ym EL P (B)Inm Ed P
(Q)sF AR FEIARY 1 B 2 WK E 2o ser HURE AN 2 Sk L AR (A B p A
HA -
Q)RR EIYEER B4R R GRS Ry 50 {18 F HY— i i B 2 (EAR (G
FEREAD) -
AR | (DAA Excel(@f7atE%) - m] LA AIPK H(A)B) RIdHAYAH R L

m 11 20 28 36 40 47 58 62 68 75

P 1128 1026 765 720 720 690 658 570 506 476 -0.94705
In(zm) 2.397895| 2.995732| 3.332205| 3.583519| 3.688879| 3.850148| 4.060443| 4.127134| 4.219508| 4.317488

P 1128 1026 765 720 720 690 658 570 506 476 -0.97492

(A) m B P EAHRR (A2 55—0.9470
(B) Inm 81 P HFHRE(HEUR—0.9749

QH AT
(Y ERIB B R BCIGFETH AN (B, > RIS 2 fyiE i -

i BE AR > FIEEA Ky Inm 81 P BV ARER ELER By y=—336.6x+1956.9
Kt P=—336.6 Inm+1956.9




(2°) -
A —
G E 4R By »=—9.3285x+1141 >
B om i 123 0 > P<O E 2 A GHEHNEE - SUEEHA T -
GORBE Q)P HAIE
P=-336.6 Inm+1956.9
% m=50 LA LAy

In(m)--P y = -336.6x+ 1956.9

EJU\:EH“%%EL P=640 - 1400 R? = 0.9505
FUL— A .

640
% 10 _64(9:%)1:) ) 600 ¢ 7'“'-!.,..'

200

640.113056373

AL

(@)(1)/ NEEA AT RS AR B (R By TR -

(b)HH R A BT 2 3R A A B 5 FE 2 e A R SR 2 — - [A] Ryl (8 ]
N AT HAE R - N2y NERFEE2AE R SRS R (REUK
HIETEAYHIE S -

bR T FAHRBAREBCHIBTRE RIS A1 » () WHIERER A2 & v] DU TR
HBIER E AR o I H RS A A

(©)GYINERIEAES(2) T B AEA {58 A S (A AL AR 5 S0 {1 H
ElRH P B (ERS

(d)iE(EARE T s B A (B T (AR A i H AT E Ay A
M fdiat o B 7 SR EAR P R AV R, - NIEPRIE 1 WA (B A (5 55
HYEEHER > TR A FRER BRI HY B ERAY - KRB EAGR - E(E Y
B/NE > CEE 23R TR R EACT R B (E R B e A A
RE TRV -
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4L~ | The mass,x grams,of a certain substance present in a chemical reaction
at time ¢ minutes satisfies the differential equation
dx
dr = k(1+x—x?)
1 .
Where 03x£7 and £ is a constant.
1 dx -1
It is given that x=—=~ and — =~ = when =0
dt 4
. -1
(1)Show that k=? °
(ii)By first expressing 1+x—x? in complete square form. find ¢ in term
of x.
(ii1)Hence find
(a)the exact time taken for the mass of the substance present in the
chemical reaction to become half of its initial value.

(b)the time taken for there to be none of the substance present in the
chemical reaction ,giving your answer correct to 3 decimal places.
(iv)Express the solution of the differential equation in the form x=£{¥)
and sketch the part of the curve with this equation which is relevant

in this context.
FALRRY | BB x SUREEYELE ¢ o Eeny — (B bEE R FE A o e LU N s T

S

1 . 1
O — k(e » Hotb Oesy kR BB SR 00 x5 A

=%vﬁ@Tﬂ%%%

(1)z8HH -
QFEHR 12 (ERSE R FH x KFErR ¢ -
GHD@EE T/NE

(a)> K LR R &'IP YrEE B8 —Fia S BRI —F 2 B

fi] o

O)CRAEE R EA IR T - B HICAIRERT - GRHREVEZRLATZE 3 /)
£)

Dy TIEAIER A x=A)2kFor - A HE HE E i e g &

1 e




AR | (A
dx —1

dx 1 1 -1
(1) * =01} x——ﬂ_ A E(O)=k(l+7—7)=7

=h="7"°
@) 1+x—x2:i—(x—— —(x—o)(x—P) » Ho= ! +\/_ 2\/_
dx dx

dr = k(1+x—x?) = k(x—a)(x—B)_dt

dx -1 _
:j—k(x—a)(x—m_jl'dt:kI(x a)(x Ho

-1 1 1
= (— )j[(x . ﬂ]dx =t > B) =k

:>k1(ln| B|-|-cl)t H%k—?l ai JTU\{?%D kl‘\/g

1 1
w0 FO B =0 RA k1(ln|

PRI r—xEln(ﬁ‘)

|+c1) t=c1=0

-

O@RFTHIHA T+ 1 T~ ) =T~BIn L,
oy
(b))% P >KHF RS Fy 0 > #Y to*\/_ ln(i)z2.152 °

o—X

@) r—w/EIn(“—}c):» eﬁ— ar

a+ﬁe (1+f)+(1 \/_)e
l+e¥s 2(1+ef)
(1+\/§)+(1—\/§)ef

2(1+e%)

=x=(

x=fl0)=




o B AA AT

0.5

LR

[EAREEAT] -
TR B (E ARG 236 T R [

d I .
ﬁ%ﬂ‘ﬁﬁfﬁj}; = k(1+x—x?) RN B FERE > sHEMCkITDUE EERE - 3

B B IRARE R - ES 2B HEE -

W
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[It is given that the volume of a sphere of a
sphere of radius  is %mﬁ and that the
volume of a circular cone with base radius r
and height /4 is %ﬂ:rzh.]

A toy manufacturer makes a toy which

consists of a hemisphere of radius » cm

jointed to a circular cone of base radius » cm

and height /# cm (see diagram). The manufacturer determines that the length of
the slant edge of the cone must be 4 cm and that the total volume of the

toy ,Vem?,should be as large as possible.

(1)Find a formula for V in terms of 7.Given that =1 is the value of which
gives the maximum value of V,show that 1 satisfies the equation
45r*-768r7+1024=0.

(i1)Find the two solutions of the equation in part(i) for which »>0,giving your
answers correct to 3 decimal places.

(i11))Show that one of solutions of found in part(ii) does not give a stationary
value of V.Hence write down the value of 71 and find the corresponding value
of h.

(iv)Sketch the graph showing the volume of the toy as the radius of yhe

hemisphere varies.

ALY

| 5T = e e (FET= N S ST =K )
G\ r ARk L7 S
hem 4K rem BV EEIHER o HELERGE
7% H B RNSFE P RE RS 4om > B
PrELAVEERS By Vem® » 3 [01& N5 EEE ¢
(WA r 2KRFR V> Br=nlF > VARK

8 > B0 i E 45/°-76817+1024=0 ©
QFHE D IFENXNVIER » X EHERZ =
/NG

Q)EEHHQ)E I E—(ERAZ V IS AR > #5tt5E V4w RMERF
FRRE g

HEH V(aIER 7 -
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AL

[FEA]
(V=3 A\16-24277) » 0<r<4

o iE o VARAE o I 0<ri<4
VIr)FALE » 8 Fermat’s E3H
V/(r1)=0
Vi S 3223 6
16—7?
—r R 326 3 i 6r—0 —6m\[16-17=312-32
\/ 7"
= (616122 =(3r7=32)?=45/*~768r°+1024=0
(2)
2 P==45£-7681+1024=0
15 =15.60879955 B
1.457867114==1.207 B, 3.950
32-3;7

3) e F——+6r=0
16—r°

—6m[16-17=317-32>0 » i
r~3.950(r~1.207 ‘N &)

(4)
V(n)ETE 7 B ATGE AR

20

LR

[T -

(1) SR i e SR T AE Y P

OF T ER e ARV -

G)rEF TR - HIR Y SRR -

(O FHET S BB -

(S)FERGAGER - B (E R RERE TRk &L - AR
ML o GTRIRATEYEA A R TR AT DB B e B -

Esdan) F@NIERS
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The International Meteorological Organization uses the Beauforst scale to
measure wind levels. The classification formula is as follows:
3
V=0.836xB? where V(m/sec) speed of wind,B is wind level
(1) Find wind level B in tems of wind speed V .
(2) A typhoon wind speed of 17 m/sec, and asked the wind to be announced as

several winds. (correct to integer )

BIFR SRR SR L (8 RS A (Beauforst scale) MR - 34y AZAT
T

V=0. 836><B2 » Horp V 2R R/ 0 B SRR o

(DB AR V RFZREL B -

Q)—EReEVEZE £ 17 ARFD - slf B EZ A S %R - (EfEE
L)

AL

[fEA] -

(1) V=0.836x B> =B2=

=B= 3
0.836 (0 836)
3 3

g
2)17=0.836x B2 = B2 =—-—=B oy
@ 08362~ (536 836) Wh

EALfR 47

[T -

() ARG TV ERSE IR BIVIEE - Rl&EAERCKHATEUE -
[EE B B E (F A TRV -

(b)) {5 FEH SRR - ml RE S RE I AR AR RS - EZR 2/ DA RUFRD - I HLEEA
HOTARAVETREER o A DUEFETRARAYEE - A 2B R T -
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