Linear Inequalities in Two Unknowns

ZI—RAER

Exercises(%i%)

1. Solve the following compound inequalities graphically.
R ERoR MY EE A FA0# -

@ x=2andx<3

(b) x<-landx<5

(c) x<4dandx>-2

(d x>2andx<-1

2.S0lve 5<3x+2< g + % and represent the solutions graphically.

W 5<3x12< g N ? AR [ F L -

3. Solve 2x —5 <9 and 3x + 5> 17, and represent the solutions graphically.
fit 2x—5<9 K¢ 3x+5>17  WifEEER EFRORHAR -

. . 2X—-y<2 .
4. Solve the system of inequalities graphically.
X+2y<4

2Xx-y<2

I {
X+2y<4

5 Solve the inequality x + 4y > 4 graphically.
B AA S x+4y 24 -

6. Solve the inequality x — 2y < 4 graphically.
MBI EEA TR x-2y<4 -
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Question Bank

X—-2y<3
7. Solve the system of inequalities {x+3y <3 graphically.
X>-2
X—-2y<3
M EREEEA TR Ix+3y <3 °
X>-2
X<y
8. Solve the system of inequalities {x <2 graphically.
y<3
X<y
MR B EREA TR Jx<2 °
y<3

9. (a)Draw and shade the region that satisfies the following constraints:
e NSRRI 2R -
y<4
2Xx—-y-2<0
7X+5y>-15
(b) Find the maximum value of the function P = 2x + y subject to the constraints in (a).

TR (a) PHVSERMRME - SKeE P=2x+y AYMCRME -

10.(a) Draw and shade the region that satisfies the following constraints:
R e NSRRI R IR ER2R -
4x-3y+5>0
8x—15y-17<0
2x+3y <11
(b) Find the maximum and the minimum value of P = 4x + 2y subject to the constraints in (a) if x and y
are
(i) real numbers,
(if) integers.
FRIE (@) FEVEERMRMT: » FE TAMEN T - 3K P =4x+ 2y HYRCRERIESR/ME -
() xFy#HEEE -
(il) x Ay LR -
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13 Linear Inequalities in Two Unknowns

11. A factory produces two models of sofa A and B each day subject to the following conditions:

(i) The maximum number of sofa produced by the factory each day is 35.

(i) Each sofa A and each sofa B require 4 man-hours and 3 man-hours to make respectively. Only 120
man-hours are available each day.

(iii) Each sofa A and each sofa B require 2 units and 3 units of materials to make respectively. Only 90
units of materials are available each day.

It is given that the factory produces x sofa A and y sofa B each day.

(@) Write down all the constraints on x and y.

(b) Indicate the solutions that satisfy the constraints in (a) on a coordinate plane.

(c) If the factory makes a profit of $175 and $200 by producing each sofa A and sofa B respectively, find
the values of x and y in order to make the maximum profit. What is the maximum profit?

F LRI N YIRE A E RO 3 AFIB -

() ZLRESRa%EE 35 RDE -

(i) BUEEHR/DEE A R 4 (B LH - SRR/ B AIFREE 3 (# LH - F K HA 120 {E T AT H#
M -

(i) BUSERDEE A T2 2 BAAORL > BlEEsR/DEE B AIFREE 3 Bk} - KA 90 Bfirts
AL -

CURIRZ LR REE x sRbEE A 1y sRIDEEB -

(@) EHHATARER x fly BVETHRERE

(b) FE—(EEALEEVE L formelE @) FATEILRGRAEIEE -

(©) HZLMEEE—RDVHE A FI—5&/D% B w3 RIHEH $175 11 $200 AYFIPE - Ky 1 REEUR ARHY
FPE 3K x My BYME © S RFIEEZ /D ?

12. A patient needs at least 24 units of vitamin C and 20 units of vitamin E daily. The following table shows
the number of units of vitamins C and E in each gram of healthy food P and Q respectively.

Healthy food Vitamin C Vitamin E
P (perg) 4 units 2 units
Q (per g) 1 unit 3 units

It is given that each gram of healthy food P and Q cost $8 and $10 respectively. If the patient takes x g of

food P and y g of food Q in order to meet his daily vitamins needs stated above,

(&) write down all the constraints on x and v,

(b) draw and shade the region that satisfies the constraints in (a) on a coordinate plane,

(c) find the weights of food P and Q the patient takes daily so as to minimize the cost. Hence, find the
minimum cost.

— X NEER /D AR L 24 BT 4Efhan C 1 20 BEfrAY4kfthan E - TRFTR RS 9 FEam P

1 Q Foril ARy i E -

fERR R Eftiy C

Eftray E
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Question Bank

P (/9) 4 B 2 B
Q (/9) 1 Efr 3 Efr

CHIE g flFEFadm P A Q HIEA T RIS $8 A1 $10 « Ryifie H it apr i E - B NBA
HEZ xg EHEEmP A vy @FEEMLQ-

() FSLATAERR X My HIEIHRERA -

(b) FE—EEALEEPEL > GHREAE @) TRTRAERERIFATEE - W& Ef25 -

() EEERARERE - FZHAFERETHNZZ DR &sn PRI Q ? Htt - KR ERA -

13. The figure shows a triangle ABC, AB = (x + 1) cm, BC = (3x — 3) cm and CA = (2x — 2) cm. It is given
that the perimeter of AABC is less than or equal to 38 cm but greater than 20 cm, find the range of the
possible values of x.

B AR AABC > AB=(x+1)cm > BC=(3x—3)cm K CA=(2x—2)cm - E41 AABC BJEH/N
FABCEETS 38 cm » {H R 20 em - 3K x fEAY AT AEHIE -

(x+ 1)cm A

B (2x-2) cm

(8x—3)cm

14. A domestic electrical goods supplier has to transport 25 and 15 TV sets to shops A and B respectively
from its two warehouses P and Q. The costs of transportation from the warehouses to the shops are shown
in the following table:

To
From Shop A Shop B
Warehouse P $25/set $15/set
Warehouse Q $5/set $10/set

It is given that there are 35 and 15 TV sets in stock in warehouses P and Q respectively. Suppose x and y
TV sets are transported to shops A and B from warehouse P respectively.

(@ Write down all the constraints on x and y.

(b) Indicate the solutions that satisfy the constraints in (a) on a coordinate plane.

(c) Find the minimum total transportation cost.

Hox e dE e it FE R /0 70 Al % 25 B 15 B e EIIE A A FIEHH B - CARZ B S IERAW(EE
[ P A1 Q - MR B E L B AR EE G #H A RIS B (YEZLI N

" 2 mm A R B
2E P $25/35f $15/5f
BE Q 5/ $10/33

EHIEEE P H1 Q WY F G857 Ky 35 BT 15 & - (REiEaE P /2Bl R 1 x #A0 y MEE 1A%
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13 Linear Inequalities in Two Unknowns

TN A TS5 B

() FSLATAERR X My HIEIHR R -

(b) HE—EEALEVE L  FRREE @) TATSASERIRFHIE -
(©) CRE(RAVHEL: -

15. (a) Draw and shade the region that satisfies the following constraints:
R e NI IR ISR E Fias -
X—y>0
X+y<5
3X+y=>10
(b) (i) Find the maximum value of the function P = x + 2y + 3 subject to the constraints in (a).
(if) Does the function P = x + 2y + 3 have minimum value? Explain briefly.
(b) (i) FRIE () THILTHBRM: > KHE P =x+2y + 3 HIEA(E -
(i) FEE P =x+2y+3 A IME ? HERHEH -

51



Question Bank

Pre-requisite Questions

TR HIER

1. Setup an inequality in x for each of the following diagrams.

THIEE IR EA AR - AR AER -

(@) T_’

(b) T—’
: :

(©
o

2  Solve x + 3 > 4, and represent the solution graphically.

BE X +3>4 5 WIFRER L2 IHE -

3. Set up an inequality in x for each of the following diagrams.

NHIRE S RIREAFARE - AR AER -

(@) ‘—T

z
(b) T
7 o
@
s o

4. Solve -3x + 4 < 7, and represent the solution graphically.
fig 3x+4<T - WAEHER FFRRHEE

5. Solve x — 3 < 2, and represent the solution graphically.
fif x—3 <2 MAEEER EFRESE -

52



10.

11.

13

Solve 2x + 15 > 0, and represent the solution graphically.
i 2x+15> 0 WAFHER LR EARE -

Solve 6 — 2x < 1, and represent the solution graphically.
fift 6—2x <1 W(FEER EFRoREAE -

Solve 3x+7< g , and represent the solution graphically.

5 _
fifl 3x+7< 5 WAFEER R REfE -

Solve §+1 <0, and represent the solution graphically.

i —+1<0 - MAEBER DR -

o] x

Solve 4x — 8 > -1, and represent the solution graphically.
fifE Ax— 8> -1 WIAFHEIER FFRREfE -

Set up an inequality in x for each of the following diagrams.

NHIRE S RIREAFARE - AR AER -

(@) ‘—T

0 10
(b) T_’
0 13
(©) T—‘
-3 0

12. Solve 3x — 20 > —7, and represent the solution graphically.

i 3x—20 27> MAEEER EFRORIEAE -

13. Solve 7x + 12 > -2, and represent the solution graphically.

it Tx+122>-2 - WFEER EFRRERF -
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14. Solve 5x+18< % and represent the solution graphically.

1 ., _
i 5x+183E AR EFOREE -

15. Solve —4x + 7 < 0, and represent the solution graphically.
i —4x+7<0 WATEER IR HA -

16. Solve X+ % < g , and represent the solution graphically.

+—<— o WATEER FFRREAE o

N[
o©|w

0o | x

17. Solve 4x — 2 <8, and represent the solution graphically.
fii# Ax—2<-8 > WAEH&ER EFoRHAE -

18. Solve 7 —2x > 5, and represent the solution graphically.
fi 7-2x>5 > MAFEER EFOR R -

19. Solve —5x+ %1 > —% , and represent the solution graphically.

11 2 ., —
iz —5x+€ >-3 WAFEER RN -

20. Solve é (5x—9)=6- X1—+23 , and represent the solution graphically.

1 X+3 —rp
e 5 (6x-9)26-=7-  WIEMER BRI -

21. Solve g—% 2% , and represent the solution graphically.

>

AR &R EFORH AR -

o~

w | x
[
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13 Linear Inequalities in Two Unknowns

Level 1 Questions

BE 1 &EH

Solve 2x + 3< 1land %—2 < g and represent the solution graphically.

1 x 3 —
fig 2x+3<1 K E—Z<E » WATEER FFRREHRE

Solve x —3>-1and 2x — 9 < 1, and represent the solution graphically.
i x-32-1 & 2x-9<1> WAEEER EFORHREE -

Solve XT+5 —1>0 and 1-x>-2, and represent the solution graphically.

X+5 ., —
fi %—bo K 1ox>-2 0 WIFHE FHm i -

Solve %-‘r 2>1 and —% + % < % , and represent the solution graphically.

X X 2 1 _

Solve —g < % +g < % , and represent the solution graphically.

+—==

 WAEE SR EFORHAE -

N | w

5
7 o<
fi# 5

w | x
o

Solve 5-x<6and §+ % < %1 , and represent the solution graphically.

1 11 ., .
#5-x<6 §+§<E s AAEBES T -

Solve —2x + 1< 4 and g—ls 0, and represent the solution graphically.

W _ox+1<4 g—lso s AAEELR R -
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8.

10.

11.

13.

4-4x>1
Solve X _ X and represent the solution graphically.

4-4x>1

i X  MAEE AR BN -
1- 3 <2

Solve -2 < 2x— 3 < 2, and represent the solution graphically.
fiff 2<2x—3<2 > WiAFHER FFRTREHAE -

Solve , and represent the solution graphically.

1-2x>11
Solve ix 1 1 ,andrepresentthe solution graphically.

6 4 4
1-2x>11
fiF x1<1’ﬁﬁﬁﬁtﬁﬁﬁ%°

6 4 4

4x-5>2

Solve , and represent the solution graphically.

%(3x+10)>1

4x-5>2

=
7

» AAEESR FFETEE -
-%&+wb1 WMAERER BRI
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14. Solve 2 68 , and represent the solution graphically.
_X;>1
7
%—520
CREE RS
_T>1

15. Shade the half-plane which satisfies the given inequality.

TR S ENIA FE AN e -
(a) x+y>0
y
\\
\\\ 1-
x+y=0%_
TN i
1 bl
(b) x+2y<1
y
Pl 14
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15. Shade the half-plane which satisfies the given inequality.

R e 4 EA TP s B -
(a) 3x+4y<12

Y4y+12:0
X

(b) x—3y<6
y
2
T T = |”
0 2 |.4"[ 6
|-~ Tx-3y-8=0
—4-

16. Shade the half-plane which satisfies the given inequality.
MR e 4 E A TR P B2 -
(a) 2x-2y<-1

<

2x-2y+1=0

(b) 2x+y+1<0
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17. Shade the half-plane which satisfies the given inequality.

eSS E RN TR B2 -

(@ x-2y-4<0

y
2.4
/’ X
T T =2
2 0 2.7 4
o -7 x-2y-4=0

(b) x+y-2<0

59
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18. The shaded region shows the solutions of a system of inequalities. Write down the system of

19.

20.

inequalities.
[ FP YR 2 IR R — (BN S CAHAYAR - B A F =4 -

x=1

1
1
1
| xX-y+2=0
1

e el e
[
w —
-

The shaded region shows the solutions of a system of inequalities. Write down the system of
inequalities.

& VRS FTR B A T AR - A -

The dots in the figure show the solutions of a system of inequalities. Write down a possibility of the
system of inequalities.
[ Py B P R — A P CAH A - 55 —(E T RERY A F=U4E -

1

Y
o Alax—y+4=0
N5/
S
4
N~
34 N
/ \\x+y:4
44
[} \\
A4 e o
N\
! N 5
7 Tttt T T>X
Lty] 1 2 3 4°5 6 |
] = N\
y=-1
I -2 b 3
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13 Linear Inequalities in Two Unknowns

The following region shows the solution of a system of inequalities. Write down the system of
inequalities where the equations of AB, BC, CD and DA are given by:
TERR2sE AT B —(E A T AR - S A F A -

22.

23.

24.

25.

Hrf1AB ~ BC ~ CD F1 DA HyJ512 B
AB:x-y+2=0
BC:x+y-10=0
CD:x-y-2=0
DA:x+y-4=0

Solve the following system of inequalities graphically.
M Bl A N YIRS -

X+2y>-2
3x-2y>6

Solve the following system of inequalities graphically.
M P A N YA S -

2X+y+2>0

{x -y-1<0

Solve the following system of inequalities graphically.
A A NYIRAFEAH -

X—4y+4<0

{3x +2y<0

Solve the following system of inequalities graphically.
Il AE FYIRAERH -

X+y<l1
2Xx—-y>3
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26.

27.

28.

29.

30.

31.

Solve the following system of inequalities graphically.
M A N YR -

X+3y>0
3x+2y<0

Solve the following system of inequalities graphically.
P A N YR A -

y<0

X—-y+220

2X+y<2

Solve the following system of inequalities graphically.
M P A N YR A EEAH -

x<0

y<0

2X+3y+6>0

Solve the following system of inequalities graphically.
M Bl A N YIRS -

y<2

X+y>2

2X—-y <3

Solve the following system of inequalities graphically.
M A N YA S -

x<3

y > X

3X+2y>6

Solve the following system of inequalities graphically.
A A NYIRAFEAH -

y>-2

2X—y>-2

2x+y<4
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13 Linear Inequalities in Two Unknowns

32. Solve the following system of inequalities graphically.
M A N YR -
0<x<2
y>0
X+y<3

33. The shaded region represents the solutions of a system of inequalities.
[ RS I AR R — (A TR AHAY R -

(a) Find the maximum value of P =2x+3y-2.
(b) Find the minimum value of P =2x+3y-2.
(@ K P=2x+3y-2 MK -
(b) 3K P=2x+3y-2 HYEUIME -

34. The black dots in the figure represent the solutions of a system of inequalities.

[ -y SRR B By — (A S S AH A%

4
8]
74 e o o
6 e o o o
5 e o o o o o
4 e e o o o o o
3 ° o e o o o
2 . e o
1] .

T T T T T T 1 X

0] 1 2 3 4 5 6 7 8

(a) Find the maximum value of P =2x-4y.
(b) Find the minimum value of P =2x-4y+3.
(@) 3k P=2x-4y HYKRK(E -

(b) K P=2x—-4y+3 fyfvME -
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35.  The shaded region represents the solutions of a system of inequalities.

[l

36.

2R IR R — A A GHAVAE -

(@)
(b)
(@)
(b)

Find the system of inequalities that has the solutions represented by the shaded region.
Find the minimum value of C =2x+y+1.

KZAEAM -
K C=2x+y+1 HUUINME -

The vitamin B content in 1 g of medicine P and 1 g of medicine Q are shown in the table.

vitamin B; vitamin Bg vitamin By,
medicine P 20 30 30
medicine Q 30 20 10

Suppose a patient has to take vitamin B through medication. The minimum intake of vitamin B
through medication for the patient is 120, 180 and 120 units of vitamin B, Bs and B, respectively. If
the patient takes x g of medicine P and y g of medicine Q as the only source of vitamin B, write down

all the constraints on x and y.

MR 19 #Y

gEY) P A0 19 HYEEY) Q FrafviEftiay B -

efian By | Efifidn Be | &Efthdn Ba
gE1) P 20 30 30
29 Q 30 20 10

et —2m ANHVERE TRk dEfthar B> ALATARAVAERLES By~ Be F1 B HYETHIE 120 »
180 Al 120 EEfir - g ARV4EMar B ZCRAA P A Q MIfELEY) - FWULFTARR x My #Y

SIRARF
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37

38.

13 Linear Inequalities in Two Unknowns

. A craftsman makes tables and chairs, 10 hours a day and six days a week. There are 40 units of wood
available. He needs 2 units of wood and 4 hours to make a table; 1 unit of wood and 3 hours to make a
chair.

Suppose he makes x tables and y chairs in a week.
(@) Complete the following table.

wood (units) working hours

X tables

y chairs

(b) Write down all the constraints on x and y.

—HEUE R AIRERY LT - B TTIENK R TTAE 10 /N - A 40 BAYARM - (7R
B2 BAIAVARMAD 4 /NGRS —sRE T MBS — RS T HIFEE 1 BALAYARMA 3 /e
BEMAE—BANEDE x RETH Yy RIGT ©

(@ SRR -

At (BEAfir) ThE
X JRET
y EfRT

(b) ESHIFTABAR x Iy HILTHIEE: -

A baker makes two kinds of chocolate cakes, A and B. Each cake A is made of 5 eggs, 250 g of
chocolate and 560 g of flour. Each cake B is made of 10 eggs, 200 g of chocolate and 800 g of flour.
There are 60 eggs, 5 kg of chocolate and 10 kg of flour available. If the baker makes x cake A and y
cake B, write down all the constraints on x and y.

— XA EATEELE A f1 B WY SR - SHEERE A B 5 &R 250 g Ay e Il 560 g
HEI Y BRI EERE B Al 10 &#ES - 200 g HYX5 50 UM 800 g HYZEK,BIRL - A 608
% ~ 5 kg HYFGRESIMI 10 kg HYEDHY - HEIEANEE 7 x (EESE A fy [HERE B - FHATAR
7 x Ry HYRISRR: -
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Level 2 Questions

BE 2 &EH

1. Solve the following system of inequalities graphically.
Ml A i N YA -
Xx—-3y<4
2X—y>-2
3x+4y<12

2. Solve the following system of inequalities graphically.
M P A N YR A EEAH -
X—-y=>0
Xx—4y <0
X+y=4

3. The figure shows the graphsof y=3, y=-1, x=-1 and x=4.
B y=3- y=-1- x=-1 f1 x=4 fYE% -

T > X

1 ]
40| 1 2 3 4

(@) Add astraight line X+ y =3 on the graph.
-1<x<4
(b) Shade the region which represents the solutions of {-1<y<3.
X+y=>3
(c) If (x,y) is one of the solutions where x and y are positive integers, list all the ordered pairs (X, y).

(a) TEEF4EHELR X+y=3-

-1<x<4
(b) HUHEARERM (-1<y<3 HEEE LR -
X+y>3

© & (xy) EHPE—EEE - Hop x My ZIEREC JIHFTAERE (xy) -
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13 Linear Inequalities in Two Unknowns

4. In the figure, (0, 0), (2, 4), (4, 2) are three vertices of the region bounded by the straight lines Ly, L,
and Ls.
TEmEF 2 (0,0) ~ (2,4) ~ (4,2) BHES L~ L 1 Ly FriuERVEEeT =(EH%s -

5] L,
4 (2, 4)
3_.
2 4, 2)
1]
> X

(@) Find the equations of Ly, L, and L.

(b) Write down a system of inequalities if the shaded region represents its feasible solutions.
(@ >k Li~L; Al Ls BUHE -

(b) HfepEEFR—EANERHEN TR - Bz A -

Xx—=2y-1>0
5. Itisgiventhat <{x+y=>3
X<4
(@) Solve the system of inequalities graphically.
(b) List all the solutions (x, y) of the system of inequalities
(i) ifxandy are integers.
(i) ifxandyareintegersandy < 1.
Xx—-2y-1>0
Bl Jx+y>3
X<4
(@) FIFERE#Z A EA -
(b) FENFERT - FIHZAEALHFA T (X Y)
() x fy #ZHE -
(i) x My #RZEHE R y<l-
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6. Two shaded regions are shown in the figure.

PHTR R W (EPZ R -

x=-2 y
5_
44
d 3
X =
o] y
(A)
14
T T —> X
4 3] 3 4
X+y=0

(@)
(b)
(©)
(@)
(b)
(©

(b)

Write a system of inequalities with region (A) as its solutions.

Write a system of inequalities with region (B) as its solutions.

At the point of which region does the function x — 2y attain its maximum value?
HH—ERENE - HEis (A) Eax A EEHAE -
HH—ERENE - HEis (B) 2ax A EHAE -

PRE X — 2y SR — (i i Y ARG 22 2 HoA K (E 2

Draw and shade the region that satisfies the following constraints:
Wime MYISR R EZE B2 -

x<0

Xx—3y+62>0

X-y—-2<0

Find the maximum value of P = x + y subject to the constraints in (a).

fRIZ (@) TPEYEYARERPE - °K P=x+y HYRRA(E -

8. (@

(b)

Draw and shade the region that satisfies the following constraints:
R N ANER IR H &I B2 -
Xx=0
X—2y<2
2x+3y<6
(b) Find the maximum value of P = x + 2y subject to the constraints in (a).

R (a) TPEYSRRME > °K P=x+2y AYfEAHE -
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10.

11.

12.

13 Linear Inequalities in Two Unknowns

(@) Draw and shade the region that satisfies the following constraints:
Wm e TYISTRIRA A&z B2 -
X<3
y>0
2x+3y<9
3X—2y=>-2
(b) Find the maximum value of P = 2x + y subject to the constraints in (a).

fRIZ () PHIGHRRM: > 5K P=2x+y HYMKE -

(@) Draw and shade the region that satisfies the following constraints:
R SNSRI FR2s -
x>0
X—2y+4>0
7x—-2y-14<0
(b) Find the maximum value of P = x + 3y subject to the constraints in (a).

fRIZ () PHILRFRA: > 5K P=x+3y AYMKE -

(@) Draw and shade the region that satisfies the following constraints:
R NANER IR R &I ER2R -
3X-2y+2>0
3x-5y-15<0
3Xx+5y-15>0
(b) Find the minimum value of P = x + 2y subject to the constraints in (a).

fRIZ (@) SPEYEYRERPE - °K P =x+2y AyfivIME -

(@) Draw and shade the region that satisfies the following constraints:
e YRR S F2R -
X+y+3>0
Xx—3y+2>0
3x-2y-12<0

(b) Find the maximum and the minimum values of P = 2x — 3y subject to the constraints in (a) if x

and y are integers.

fREE (a) TPHVERIRME - 35 x Ry #EREE > °K P =2x -3y AUAENEME -
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13.

14.

15.

(a) Draw and shade the region that satisfies the following constraints:
Wm e TYISTRIRA A&z B2 -
X+3y—-6<0
5x+2y-82>0
2x—y-5<0
(b) Find the maximum and the minimum values of P = 3x + 2y subject to the constraints in (a).

fRIZ () PHIGHRMRM: > 5K P =3x+2y HYRCAERMEME -

Atriangular region ABC is bounded by three straight lines AB, BC and CA:
AB:x—-5y+13=0

BC:4x+5y+2=0

CA:x=2

(a) Find the three vertices of the triangular region.

(b) Write a system of linear inequalities with the triangular region as the region of feasible solutions.
(c) Hence, find the maximum value of 2x + 3y subject to the constraints found in (b).
—{E =@ ABC HH={/RE % AB - BC #i1 CA Firl&EH

AB:x-5y-13=0

BC:4x+5y+2=0

CA:x=2

(@) K=mAEEEy =(EIHE% -

(b) EH=AEEFR—EANEHAY AT - FHZ S -

(c) k> fRHRAE (b) TEYLYERGREE > 3K 2x + 3y HYRA(E -

In a professional examination, candidates should attempt two papers, paper A and paper B. There are
10 questions in each paper. The following table shows the marks and time required for each question

in the two papers.

marks time (min)
paper A 9 16
paper B 15 20

Each candidate must attempt at least any 9 questions from the two papers in 2% hours. Under this
condition, a candidate attempts x questions in paper A and y questions in paper B. Assume the
candidate answers each question correctly.

(@) How many questions in each paper should he attempt in order to maximize his total score?

(b) What is the maximum total score?
FE—EESES T - FAAEE A B %6 - Br5EsA 10 EEH - FMRITRBIE
B WA 1777516 2R 7 ORI T AR YRR ] -
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bar B (43)
& A 9 16
%% B 15 20

BrF 4 JA1E 2% /NEAEEM T FETERERD 9 HEH - A B EEREESE A
TEET x EEH  £F5E B FHIEET y EEH - FEEEEHEEE -
() ZEHSEmEIE > MAEFHFETHIEE S/ DEEE ?

(b) mEHEETEZD?

A fat man on a diet needs at least 20, 24 and 24 units of protein, carbohydrate and dietary fibre
respectively per day. A unit of food P of price $9 contains 10, 4 and 2 units of protein, carbohydrate
and dietary fibre respectively. A unit of food Q of price $6 contains 2, 4 and 8 units of protein,
carbohydrate and dietary fibre respectively.

() Suppose he eats x units of P and y units of Q per day only, write down a system of inequalities
onxandy.
(b) Solve the inequalities graphically and shade the region of feasible solutions.

(¢) How much of each food does he need to eat each day to meet his dietary need at a minimum
cost?

— R TERFRERIVELE K baPIR & SR REET B 20 ~ 24 A

24 Efr - BEfr&Mm P & $9 FrafvERE - oK EEYHIaREER 2R R 104 A 2

B - &S Q BEE $6 0 FrafvERE  oKEEYHaHESER 2R R 24

8 EAflL -

() e RA#ER x Bufeam P Ay Byasm Q  B—(ERY x f1 y (A%
&

(b) FIREIfEREZ A TR > WA TRRE I B2 -

€ MERIHEERS Ve P I Q  ARELREICE e BERATRAVEERIE ?

W\
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17.

18.

19.

10 g of alloy F contains 2 g of copper, 1 g of zinc and 1 g of lead; 10 g of alloy G contains 1 g of
copper, 1 g of zinc and 3 g of lead. It is required to produce a new alloy which contains at least 10 g of
copper, 8 g of zinc and 12 g of lead. Alloy G costs 1.5 times as much per gram as alloy F.

Find the amounts of alloy F and alloy G which must be mixed in order to produce the new alloy in the
cheapest possible way.

109 W& F &4 29 HIHH-19 AYSERI 19 AYEL: 109 WU&<e G AlEH 19 #YfA~-19 #Y
FEM 39 HyH o IR E R EE  HouwAR SR/ 109 /Y - 89 HYFERT 129 1Y
oo B G HAEE®E F /Y 15 (& -

EURERAEEESERN S  TELVEEF a8 G6?

A manufacturer employs 5 skilled workers and 10 semi-skilled workers to produce products in two
qualities, the deluxe model and the ordinary model. It requires a skilled worker 2 hours and a
semi-skilled worker 2 hours to make a deluxe product; and it requires a skilled worker 1 hour and a
semi-skilled worker 3 hours to make an ordinary product. Every worker work 8 hours or less per day.
Suppose the profit of a deluxe product is $100 and that of an ordinary one is $80. How many of each
type should be produced each day in order to maximize the total daily profit?

—EEER R T 5 AT > 10 HFEA TR AR ES — S EE ol — R (EE L - BE
— S EE L R WA L& A 2 /N *”L*WEE{EFWEU SEATFRCT TR 1 /N AR
ATFHRCLTAE 3 /N - BRRTERIMEARLR 8 /N - sx— (e EESIFE R $100 - 1
—HREELAVFDEA S $80 - SEIS R KAVFIE - zaﬁ@@é%?is’ﬂégméz%%/) :

A company manufactures two products.

Product P is made by mixing chemicals A, Band C inaratio 4 : 1: 2 by weight.

Product G is made by mixing chemicals A, B and C inaratio 3 : 1: 3 by weight.

The profit of making and selling 1 kg of product P is $40 and that of product G is $45. Suppose 240
kg of A, 70 kg of B and 180 kg of C are available, x kg of P and y kg of Q are made.

(@) Complete the following table and write down all the inequalities on x and y.

product P (x kg) product G (y kg)

content of chemical A (kg)
content of chemical B (kg)
content of chemical C (kg)

(b) Find the maximum profit.
%F‘aﬁ“ﬁé%ﬂﬁ@}x% °
n P =ML M A~B Al C f7 4:1:2 EEELESIIR -
n G H=fE{tEMm A~B Ml C §% 3:1:3 HEILEASIIH -
éE;XﬂIbH’@ 1kg Edm P A1 G WYFIE A E $40 F1 $45- ¥4 240kg HY A~70kg HY B FlI
180kg #y C - mJ’EE xkg HY P Al ykg B9 Q-
(@ ZERNR - WEHATARIRY x M1y AYEIRPEA: -
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o P (xkg)

FEnn

G (ykg)

B2 an A BYRSY

(kg)

B2 an B HYRSY

(kg)

124 C Hypksy (kg)

(b) SREAFIH -

A supermarket has two brands of sweets with wine, mint and nuts centres in stock. The composition

of each brand of sweets is listed in the table below.

wine centres

mint centres

nuts centres

a box of brand A (100 g)

25%

25%

50%

a box of brand B (100 g)

50%

25%

25%

The cost of brand A is $60 per box and that of brand B is $100 per box. The supermarket wants to
combine x boxes of brand A and y boxes of brand B to make a new package containing at least 100 g

of sweets with wine centres, 75 g with mint centres and 100 g with nuts centres.

(&) Write down all the constraints on x and y.

(b) What is the least cost of the new package of sweets?

SE AR =RECIRR » NERATR R R

—fHER T SHEREERS - SEEESEAEL
ERETHER & -
L SEfE R
A FgEEZ (100 g) 25% 25% 50%
B flEE2 (100 g) 50% 25% 25%

= A RRERSIEAR $60 - MEE B MEREAVECRRTE $100 -
A REREM y & B MERSRS

SR~ 759 HfEHERA 100 g FROHER -
(@) FHATARR x Ay BYEIHRERA: -
(b) SR RACHYRER R R B2 ?
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Question Bank

Level 2+ Questions

BE 2+ &EH

1. A company plans to send Christmas cards to its customers. A box of card A costs $25 and it contains
20 cards. A box of card B costs $37.5 and it contains 40 cards. The company decides not to spend
more than $300 to buy at least 240 cards for its customers and plans to buy at least 3 boxes of each but
not more than 10 boxes altogether.

(a) If the company buys x boxes of card A and y boxes of card B, what are the constraints on x and
y?

(b) Solve the constraints in (a) graphically and hence list all the integral ordered pairs (x, y) that
satisfy the constraints.

(c) What is the minimum cost for buying Christmas cards?

(d) Suppose free delivery is provided for a purchase of $300 or above. The company then decides to
spend exactly $300 on the purchase of the cards.
(i)  Find the number of boxes of card A card B the company should buy respectively.
(if) Find the greatest number of cards the company can buy.

—RIAEETEFHER GRS - —& 20 5RVERER A IVEES $25 0 —= 40 jRAVEE

R B AVEERIR $37.5 - AFVAME /D 240 SREFRGHEF » INATERRZ Ry $300 - 2

AEtEETER F R OEE 3 & B rgE-ESE 10 5 -

(@ HHZAEHET x BEHF A 1y &EHF B BHATARN x My AIETHREERA: -

(b) FIFHERE LA () TEVEIRER: - LY H AR e B SRR RIS (% y) ©

(c) MEEEM - RNREHEZEZD?

(d) ExiEYrm $300 =Ll ErPEREXRGRTE - A EEICEMIL $300 KEEEHRFR -
(i) ZEEiER A M1 B RIEEEZVE?
(i) ZAFEEZAIEE %/ DRER R ?

2. In an activity day, 400 senior-form students have a picnic in Clear Water Bay while 500 junior-form
students have activities in Victoria Park. A fast-food restaurant with branches A and B receives an
order to supply lunch boxes to the students. Branch A can supply 700 lunch boxes and branch B can
supply 400 lunch boxes. The service charges are shown in the table below.

To Clear Water Bay To Victoria Park
From Branch A $2 per box $1 per box
From Branch B $1 per box $0.5 per box

Suppose x lunch boxes are supplied from Branch A to Clear Water Bay, and
y lunch boxes are supplied from Branch A to Victoria Park.
(&) Write down all the constraints on x and y.
(b) Find the total service charge in terms of x and y.
(c) How should the delivery be made in order to obtain the most service charges?
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EENHE R > 400 S AR SR A R /KERNHE - 1 SO0 RELR R A AN FIMES /D oa NEHE DT - —
EPVEERERT B > e LA R Pl s - A DVRIE AR TS > A Fl B A JERIEL
fifE 700 {Efha - 1 B JEAUATGLRE 400 (EERG o NRATRRRIEEWCREIIRS E -

FNEKE AN E
A JEIXE HEgE $2 FEE $1
B JEiEE HEgE $1 g $0.5

i A JEHE x ([HSREEEKER y ([HeE 4o E -
(@) BHATARR x fy BYEIERERA: -

(b) DL x M1y FordEikrss -

(€ ZREGERSNIRGE  REEEOAEE ?

A bakery bakes and sells two kinds of cakes, the chocolate cake and the cheesecake. The selling prices
of one piece of chocolate cake and cheesecake are $5 and $8 respectively. A piece of chocolate cake is
made of 3 parts chocolate, 2 parts sugar, 2 parts cream cheese, flour and water. A piece of cheesecake
is made of 4 parts sugar, 5 parts cream cheese, flour and water. The cakes can be sold in fractions.
Sarah buys chocolate cakes and cheesecakes as snack everyday. Sarah wants to eat at least 6 parts
chocolate, 10 parts sugar and 8 parts cream cheese from the snack everyday.
(@) Let x and y be the numbers of pieces of chocolate cake and cheesecake Sarah eats every day.
Write down the objective function to be optimized and the constraints on the objective
function so that Sarah can minimize her expense on the cakes.
(b) Using graphical methods, find the quantity of chocolate cake and cheesecake to meet the Sarah’s
need at a minimum expense. Hence find the minimum expense.

The baker buys the raw materials including 600 parts chocolate, 1000 parts sugar and 800 parts cream

cheese from a supplier. The supplier knows the contents of chocolate cake and cheesecake. He wants

to sell the raw materials at the highest price the baker can afford. The highest cost of the raw materials
the baker can afford is 20% of the selling price of the cakes.

(c) Let ug, Uy and uz be the prices of each part of chocolate, sugar and cream cheese respectively.
Write down the objective function to be optimized and the constraints on the objective function
so that the supplier can maximize its income by selling the raw materials.

—{EH B A S R G e ERRA S R o — (R D ERRE $5 0 M LENE

$8 - —FIG T IEREH 3 (P55 ST ~ 2 UofE ~ 2 (PR RRE L~ AR KB - T —FZ LRk

AR 4 30 ~ 5 (nSBRZ L ~ M AIKRE - FEERIT BN E - FEEFRE GRS

DEREMZ LEREE N - SWERKR/VEIZ6 (375507 ~ 10 {3HER 8 frmiRZ 1 -

(@) BEEHEEFRIZ X 5w IERN y &R -

TR IRLHY H AR e B A RARYA R R SR B RE It B R LB E R K -

(b) EETFEEERE  FHEMRE KRR S MG v DERAZ L8R - HIHRE(K

HE o
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S ELAT AL S ERG i AP EUSERRE - BIFE 600 (375577 ~ 1000 {7fERT 800 {nShg= 1 -

(R A R R A BE T v IR Z LRI Y - e S DU B R RE S R B = (5

HRTE} - il B AT AR S S IER R = A EHE SIS B B EHY 20% -

(€ & ur~up Mlus BETTES] ~ BERISERZ LAVEEE - BHFHE(RAY B IR ALY
IR - RALERRES RS S U -

wm &

4.  Acompany has two warehouses, A and B, and two retail outlets, P and Q. The warehouses supply

goods for the outlets for everyday sales.

A and B can store 12 units and 8 units of goods respectively. Both outlets P and Q sell 9 units of goods

everyday.

The unit delivery cost of goods from A to P is twice that from A to Q, the unit delivery cost from B to

P is 1.2 times that from B to Q, and the unit delivery cost from B to P is 1.5 times that from A to Q.

For every single delivery, the amount of goods delivered should be an integral number of units.

(@) Suppose the unit delivery cost from B to Q is c. Express the unit delivery costs from A to P and
Q as well as from B to P in terms of c.

(b) Letxandy be the units of goods delivered from A to P and from A to Q respectively. Write down
all the constraints on x and y.

(c) Hence devise a strategy for the delivery of goods so that the total delivery cost is a minimum.

(d) Suppose the unit delivery cost from B to P is k times that from B to Q, where k> 1.2, with other
conditions remain unchanged. Show that the strategy in (c) remains unchanged for k<1.5.

—HAHEHA A 1B REERE &P M Q WATZ &S - EEAZE/ERAFRHENE R -

A TIB SRR 12 Bl 8 BfravEsm - TEE P f1Q HRAEH 9 HirEm -

7€ A EAGERA EME| P IVEEZRE A XET] Q WYRIfE 1¢E BEXFHIIGEME| P (VEEZ

€ B HEEF QWY 1.2 f% » Tt B HAFHEA EME| P AVEEZIEA EXEF QY L5 % - X

RE - RERAAREY -

(@) =%f¢ B HEAEREEST Q HEEZE o illc TRt A XEFIP F1Q kit B #£EF

P AR -
(b) E&x Fy 2RIRGEA K P FIfE A 25 Q YK MER(L - WHIFTARIN x My HILH
foRfF: -

(C)  FHILETTIHALIARA] - (FUETR A LURE RIS -
() B EXEHEALLHE P (GEREE B ALTE QK 5 Hof k1.2 HAAIGErHH
UERERSE « SIS K< 15 » (C) FTaTITHORE EammrAERs o -
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An oil refinery refines both heavy crude oil and light crude oil into petroleum products. The table
below shows the distribution of the natural yield of gasoline, kerosene and lubrication oil in heavy and

light crude oil.
gasoline kerosene lubrication oil
heavy crude 10% 17.5% 20%
light crude 20% 10% 16%

(Note: The percentages do not add to 100% because there are other products in the refining process
not listed above.)

The costs of heavy and light crude oil per barrel are $45 and $38 respectively (1 barrel is 115.6 litres).

Suppose the refinery has to deliver 100 000 barrels of gasoline, 65 000 barrels of kerosene and

250 000 barrels of lubrication oil.

Let x and y be the numbers of units (100 000 barrels) of heavy and light crude oil bought for the

refinery.

(a) Find the cost incurred in the refinery in terms of x and y.

(b) Write down all the constraints on x and y.

(c) Hence find the least total cost on crude oil that meets the production need.

— SR i o A Mo SRR RS SO ol Ry o B o - 3R PR Ry B SR RIS U RE S H R R /5,

O BORADEE R & -

U B JEEH
U 10% 17.5% 20%
K [ 20% 10% 16%

CBfFaE © Ry e A A5 - Frbl B3R oy By #ERIEIE 100% - )
T B FUR RS RO AR AS o A $45 1 $38 © (1 #REN 1156 Ff - )
SR FE S/ 100 000 #7730 ~ 65 000 AffHEHIAT 250 000 A EHI ©
g X Fy g3l Ry ER RO AIRE RO ARV (AFEE i 100 000 4 ) -

@ LU x il y FoRBUHREIRA o
(b) FHATARER x 1y HYERPRA -
(c) Htt - SREFITHIZE BAYER(REUHRA -

An objective function z = cx + dy is maximized subject to the following constraints:
FRAE THIAYETPRGRA: » (0 HERe L 2= ox + dy ZF[HARAE -

4y <24

X+y<8

4x+2y<24

X,y=>0

The feasible region is shown in the following figure.

BT A -
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Question Bank

At which points do the value of z attains its maximum if
FERFHER S > 2 AEEYRR R AR (E 2
(@) both c and d are positive and

¢ Al d #EIEE

G Ss>29

o

=22

(i)
(m)1<§<2?

=1?

(iv)

(v) O<§<1?

(b) (i) c¢=0,d>0?
(i) ¢>0,d=0?
(iii) ¢>0,d<0?
(iv) ¢<0,d>0?
(v) ¢<0,d<0?
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A furniture company produces two types of chairs, A and B. Every chair has to be assembled, finished
and painted. The man-hours required for each process and the man-hours available for each process
per month are given in the table.

A B man-hours available per month
assembling 5 4 1900
finishing 1 1 500
painting 4 3 1500

The profit of making and selling each chair A is $100, and that of chair B is $60. Assume that all

chairs produced can be sold.

(@) Letxandy be the numbers of chair A and B produced. Write down the objective function to be
optimized and the constraints on the objective function so that the profit is a maximum.

(b) Hence, find the values of x and y so that the company can get the maximum possible profit.

—RIZxEAFERE A 1B Wi+ - RS - LA - PRI EE LR

P R 9 HS S i F R v FAY G -

A B AT
HERR 5 4 1900
b 1 1 500
R 4 3 1500

oSN ENERA T A fifgT B AYFTESAIE $100 A1 $60 - [RErrA S H i T & r EH -
(@) &x My Rfas A fifaT B BVAEEERE - BHFELHY R BRARRRIETH R

o DUERE AR -
(b) FHEE K x My WYE - A FIEGEAFE -

A paper company produces two types (type | and type 1) of paper, type | has a width of 2 m, type Il
has a width of 2.5 m. It received an order of three models of paper with the following criteria:

Model paper width (m) | paper length (m)
S 0.9 30 000
M 1.1 20 000
L 1.3 10 000

In order to satisfy the need of the customer, paper of different widths can be cut from type | and type

Il paper. For example, two rolls of paper of width 0.9 m may be cut from a roll of type | paper, with

wastage of paper of width 0.2 m. Obviously, the paper company will not leave any wastage of paper

of width 0.9 m or more.

(a) For the type | paper, there are three possible cutting methods. The first method cuts two rolls of
paper of width 0.9 m, with wastage of paper of width 0.2 m. Complete the table to indicate the
other two cutting methods.
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Cutting Cutting Cutting
method 1 method 2 method 3
no. of rolls of S 2 1 0
no. of rolls of M 0 0
no. of rolls of L 0
Wastage (m) 0.2 0 0.7

(b) For type Il paper, there are five corresponding cutting methods. Complete the table.

Cutting Cutting Cutting Cutting Cutting
method 4 method 5 method 6 method 7 method 8
no. of rolls of S 2 0
no. of rolls of M 0 2 1
no. of rolls of L 0
Wastage (m) 0.7 0.3 0.5 0.3

The paper company wants to minimize the area of wasted papers subject to the criteria set by the

customer. Paper of widths 0.9 m, 1.1 m and 1.3 m produced that exceeds the demand of the

customer is not considered as wastage.

(c) Let Xy, X120, X13 be the lengths (m) of paper cut from type | paper according to cutting methods 1,
2 and 3 respectively. Let xa4, X25, X26, X27, X28 D€ the lengths (m) of paper cut from type Il paper
according to cutting methods 4, 5, 6, 7 and 8 respectively. Write down the objective function to
be optimized and the constraints on the objective function.

—[EE AR F AL A M REARGR o3l Ry | AR N 1 JEEYRERE R 2 m > 1 JHAYREERI Ry 2.5 m

o NERHE R E =R RSTHYARTRAVET R - HESRAT ¢
oA HORFEAE (m) | SREE (M)
S 0.9 30 000
M 11 20 000
L 1.3 10 000

RFFERAZHIEDR - A E] AR AL N BRARRETHA [FIFE L HTARGR © BIATERERE /&y 0.9 m /Y
IR AT LUE—& | BIARGREET 2K - (EEIRERE 0.2 m AYARGE - fEELEMRF T - LA ATRER

ZFE 0.9 m BLL ERYARER -

(@) | FARGRAE =MEEE I - B
Ao o sASER MRS NIRRT A

EIEL | FEIJTE2 | FEIE3
S G 1
M HYEH]
L HyE%
1EFE (M) 0.2 0 0.7
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(b) I EARGRAS IEEET Tk - sl5e i MR -

13 Linear Inequalities in Two Unknowns

FBEIE 4| #EIHE 5| BEITTE 6 | HEI A 7| #EI5L 8
S VBT
M & 2
L FyE%
1EFE (M) 0.7 0.3 0.5 0.3

S FEALRF GBI TRV T fRAGRIBFER AR - 5550 > FEER 0.9 m ~ L1m Al
1.3 m AR ERE ZINE PIIFRK » ZERAVE T IR EVFIEFE -
(€) 8% Xu -~ X2~ xa3 PARAIAEEIIE 12 F13 ¢ | BAREEITHIRVARERE (M) -
B Xoa > Xos > Xog > Xo7 I Xos F3 A A KIS )T7E 4567 F1 8 £ Il JEARIREEIH
REJARGRERE (M) - B FRELHY B R B ARSI R R -
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Multiple Choice Questions
S RIEE

Which of the following systems of
inequalities has the solutions that can be
represented by the shaded region?

R AR T —(E A E =l
Frfige 2

X>2

A y>1

7x+5y<35

x>1
B. y>2
5x+7y <35

x>1
C. y>2
7x+5y<35
X>2
D. y>1
5X+7y =35

Which of the following regions represents the

X+y<4
solutions of {3x—-y<0?
X—-y<2
X+y<4
[ Y — R J3x—y <0 BY
X—y<2

fig 2
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A. Region |

B. Regionll
C. Region Il
D. Region IV

Which of the following systems of
inequalities has the solutions that can be
represented by the shaded region?

R AR T —(E A~ =
HfiEE 2

A {2x—3y20

3x+2y>0
B 2x-3y =0
3x+2y<0
C. 2x-3y <0
3x+2y>0



2x—-3y <0
3x+2y<0

Among the points in the figure, at which
point does p = 3x + y attain its maximum
value?

TEE YR F o p=3x+y {EW—EEHY
1 HAOR(E 2

¥

N

54

4 — e o o

34 e o o o o

2 e o o °

14 o e o o
IRERREEEN

A (7,1)
B. (5 4)
C. (34
D. (L 3)

Find the maximum value of p = 2x +y subject

x>0
to the constraints y=0 .
X+2y<10
X+y<6
x>0
i y>0 .
FRIZLT R K p=2x+y
X+2y<10
X+Yy<6
AR AAE
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12
16

o w>

In the figure, at which point in the shaded
region will the value of 2x + 3y — 5 be the
greatest?

fif 2x + 3y — 5 F [ 22l s AU — R HL
5 HATOAAE 2

A(l, 1)
B(2, 3)
C(5, 4)
D(6, 2)

Cow>
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Find the minimum and maximum values of
—-2<x<4

X — 2y subject to the constraints .
-1<y<4

—-2<x<4

FRIBERRIE {_ 1<y<4 2K x =2y AUk

/MERIERAAE

y
x=-2 x=4
y=4
>
0
y=1
A 41
B. -2,4
cC. 3,8
D. -10,6

In the figure, which point in the shaded

region does C = 2x + 2y attain its minimum
value?

ax C=2x+2y- [ C fEET 2 &Ik
—BEHSH S ME ?

Point P
Point Q
Point R
Point S

o0 w>
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10.

In the figure, find the minimum value of
¢ = x + y subject to the following constraints:
4x+3y>12
X+2y>6
xand y are positiveintegers.
TEEF - FRIE N HIRIEIR R - 5K
c=x+y HkvIVE -
4x+3y>12
X+2y>6
X1y H 2 EREHL o

¥
A
\\; 4x+3y=12
2
4 X+2y=6
T T T X

0 12Nse\\
3.6

In the figure, if (x, y) is a point in the shaded

region, which of the following constraints on
x and y are true?

T 2 (xy) EREmAE—E

DN AT 38 B IERE 2




O o0 w>»

y<6
2x—-y=>0
2X+y=>6

I and Il only
I and 111 only
I1and 111 only
I, Iland I
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