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Dear Learner

The week of 3 to 7 September 2007 = celebrated a5 Mathermatics Week nationally,
Mathermnatics = one of tha most smportant learming aseas at schodl becausa, as you
knicw, misths ke the Dass lor many sclerfils and technobogscal skills thal our countiy
sy chsparately neosds. For this mason, and m suppart of Mathematics Wesk, we have
ceciced o fill this g of Study Mate with lots of maths and maths literacy activities,
‘W would also like to drawi your stiention o one of the most exciting events of the maths
world, namaly the Mational Maths Olympead. We will be pubdishing sxamples of Maths
Dy inpiad questons in the nexl Tew wieeks. Whils nol 3l of yow will be paicipaling in

A proud collaboration between the
Department of Education and
The South African Maths Foundation

e Qlyrrpsad, &l of you can be doing some extra maths o prepare yoursstees nol only e50g a00 g
for youm exams, but for all these shings in e that requie some base mathamatcnl skills,
And, by the way, did you know that maths cen be enteraining too? Look out in your looel R11.48 R17.99
revespaper for the Sudoku puzzle - you can have hours of fun with that and grow those
brain calls at the sama tima. Happy Maths Week - pat into the swing of it and you am 2308 500 g 1 kg
o] th ls|
s b g the rewlar R3.E9 R7.49 RI5.95
- = s = =
. . RE.6E H5.95 R13.89 R27E5
Mathematical Literacy Lesson Notes
- - - = —
1 = R5.85 RB.55 R21.5949 R38. 59
The advantages of buying in bulk
&50g 100 g 200 g
Bz part of an entrepieneurial project some students are nvestigateag the pessibility of making :
cochiss and =elling these. They have two recipes and established the costs of the various R2ES R7.59 Ri0,59
ingredianis at their local supermarkst
& eggs 18 aggs 30 eggs
Butter Cookies — ingredients Sugar caokses — ingradients
2540 2 bulfes '; EUP MArgarire RES5 R1Z 559 RZ21,45
335 3:5‘-'53' 5 Cup sugar 100 mi 500 md
350 g flow 1 teaspoan baking powcker
15 mil baking powde | &gy R5.499 20,95
3 pinch ':!r_5-1-'- 1 teazpoan vanilla essance 500g 1kg
2 lwipl agps 2 cups flow
5 ml varalla essence Makas 34 sookies Ri.BS R3.59
Makes 36 cookies
__ — — —
R2.89 RT.5% R10.99
e e Do Wiel |
3
150 Butier 230
mi qoup L & eggs 18 e 30 eggs
125 ml Leu Margaring 215
il e - §5.55 RIZES  R2148
S [ ST B e I
15 ml 1 tablespoon
100 md 500 ml
Sml 1 teaspoon
RE.99 20,99
l. Foreach of the ingredients an the list prosided detarming the wnit cost and complets the _
table below
: S0 1 kg
el g Hdg
F1.85 R3.5%
— il
250 g LI0g 1ig 2. For gach product on the tabés circle the oplion that gives the best value for money.,
When buying ingredients fiom the store, yow haee 1o by them oowhale units - &
R3,65 R7.49 R15,956 examgle although the recipe for butter cookias anly regues 2 eggs, you cannot by
anly 2 egas. Thea store sells these nocartons of 6, 18 and 30 eges and =o you must buy
_ gither &6, 1& or 30 ege=. Mthough the 18 egp carfon is batber walue for money al
RO, T2 0eag than the B aga carbon at B0.9%Eas - the B el carlon 15 58 the Best aplion
G00g L kg 2.5kg 5 kg a5 i will cost less (RS.95 v, B12,99) if wouw ondy nesd F eags!
A&, 58 RE.5h Q13 E9 RZ7.65 3. Calocwata the mimemum cost of buying enough ingredients o make a single batch
130 cookies) ol ufler cookes
_ 4, Using the conversion table pravided convert the cup measures and teaspoans wsed in
1kg 25 kg 8 hy 10 kg the Suges cockes recipe o the urets in which the ingrediants aoe sold
6 Calewdate the minsmun eoet of buying enough ingradients 1o make a single baich
R5. 89 RE.53 Rl 98 R38.99 {74 cookies) of sugar cookies,

“z
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Mathematical Literacy Lesson Notes Mathematical Literacy Solutions

If the student= e to make maney from thesr projact they will havwe foomake many H H
batches of cockies. Mot oody will they makis moee cookies o sedl but they will alsc ThE adva r‘ltEIgEE ﬂf bu_‘i’l ng In bu Ik
enjoy the benefits thal come from buying = bulk. Firstly thane will be less wastags and
secondy thay will Be able fo buy in larger guanlities thal grea beftar value lor money L. Unit cost in bald,
&.  Determine the minimum cost of bueying enough ingredsants o make 3 batches 2 Best value lor money 15 shown by 2 circle,
(3 = 36 cookies] of butter cookias.
50 00g \
7. What = the cost'hateh of butter cooies if pou buy ingredients for 3 batches of cookies? Buttar B i
Hiow dhoes thes compare o the cost'batch of butter cocless o you buy mgredients for 11,49 M
1 batch? Limit coet (Rilg) R45. 96 R35 58
8, Determine the minimum st of buying encegh ingradents fo make 3 hatches Marghritg {!EE‘D E Yy 50 & L kg
(3 = 36 cookies) of sugar cookies. R3,69/ RF 45 R15,895
S, Whal is the costbateh of sugar cookias if wou buy ingmdents for 3 batches of cookies? Linit cost (Rika) R14,76 R14,58 R15,95
Hiow does thes cormpare o the cost'batch of sugar eockies IF you by ingrediants fo i 200 g 1 kg 2h5kg S kg
| bateh? ' RG.58 RE95 R13.89 R27.6
¥our calzulations should have revaaled that the cost'hatch of cookias decreased as you Limit oot (Rilg) Rl3.16 R5.95 RE,56 R5,53
increased the amaunt of ingredients 12 ba Bought lom 1 1o 3 Galches 1 hg ,TE g kﬂl"" T 10 kg
13, Imvestigate the impact on the cost'batch of cootees of increasing the number of batches FRur RG89 I|JtH-E EI__‘J R21,9% R3ZS9
by doing the necessary calculations and complsting the tabls balow Lnit coat (Frkg) RS BO CENT R4, 40 R3,90
Hahing ( S0g % 100 g 200 g
powdar CEEEW, RF.6S H1d,85
Linit cosk (Rl R57.80 HHIED R73,45
Tetal eost Eegs Geges A 18empy |30 egs
Rr5.95 R12.9 R21.45
m Uniit cost (Riegg) RO,59 RO,72 RO,89
Yanilka 198 mi X1 m
Total cost B RE.89  N2052 S
Cost! Uit cost (R1) R59,80 jﬂ,ﬂﬂ-
batch il 500e  Alke N
R1.85 R359
11. Discuss the trend thal youw observe inthe table. Linit cost (ikg) A3 70 R3.59

Mathematical Literacy Solutions (cont.) Mathematical Literacy Solutions (cont.)

]

]

"
‘

L]

"
‘
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3. Single batch (36 cochies) of butter cookies 5 Sengle hatch {2 € ecokies) of sugar eookies;

ngredients  Amountmesded  Quatitybought  Pries  Inpedients  Amountneedsd  Ouantitybought | Priee
Buter 250y 250y R11,49 Margaria 150 260 R3 69
sugr 375 Ikg RE,45 Sugar 70g Thg 5,95
Flewr 3608 g RE.E9 CFlowr 2408 kg RS 89
T s ass [ 08
Eps 2 5 RE, 95 Vanilla Essence 5 mi 100 mi RS89
Ve s IR v

R40.75

b=

4 balches (3 0 36 cookiesh of butber cookies;

4,  Gugar cookies
M oo = N T w1755
Sugar 13 cup e Sugsr 1,125 g 2« 1kg R11.90
Fear R 2308 Flewr 1080 ¢ 25k HB,55
L b T 508 2,80
L 1 1 N - 50 ¢ 72,56
WRIRESSRET e i R : 5,5
S o 100 R5,99

Maths Week 3 to 7 September 2007 N o
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Mathematical Literacy Solutions (cont.)

et |

The uret coet of thees batches is R22 .60 per batch which = practically & he¥ of what &
single batch coets.

3 batehes 13 36 cockies) of sugar cookes

2 250g
alnu, kg 'RE.95
720 1kg RE.89
15mi G0g RZ2 B
;| & RE,96
15mi 100mi R5,9%

.

%, The uret cost of thees batches is R11L35 per batch which is practically a thed of what 5
single baich cosks
1Q
Told st R&GTS Re7IS RETTD  ROGAS RIIETE RITZ3S RIDZTI R244.88
Cosphaich FR40TS R2363  R23E0 | RG2S RINDG Ri1v34 RigDS  R1E33
Tl ost  R30,36 RIADS RIADS ReDB4 REALIT RETBE RYSEI  RADES
Costhaich R30.36 RI1703 Ri1135 RAI7 RGT7T  R6TS  R632  RGSE
11, Insgially there is an enoemous decrease Inthe wunit pace of a batch of cookees as the
number of baiches increasas. The und prce does; hawaver, seem o stebikse after abow
B batches.
2. Proview

Thils begson wil work with athmetic and geometric sequences, theld reeursive and axplicit
farmulas ared finding terms in 3 sequence.

3.  Implementation Strategies
Consider first 8 few exemples of famdisr Arithmetc Saguences and Geometric Sequences,
Example 1
3.6,9 12 15, 18,
Rapursive fonm

a_only knivn afler m = 1 slegs

In this formn, whatever t2rm owe have, we are abés o find the term that immediatedy follows
it. Wa can find the sequence itsalf if we atzo have the starting (initial] tam. In a recursive
serjuence the ‘naxt’ term depends on the 'now’ term,

Explicitfekeged] form: e =3+ 3w — 1
This can be recognized as an arithrmatc sequenca, usually expressed a5 a = o + o — 104,

Each tarm of the sequence can be found provided we know what the first tarm (g ] is, and
what the common diffzrence () is.

The explict? (clesed] lorm can be oblained ke any pyven anthmebe or peomalne sequence,
For exampde:

M 0, 3,6.9, .
Explicit forrm; a O+ 3 — 1)

This is an arithrmabe sequencn, almos] the ssre 25 the ors abowe, excest thit i starls at &
inshoad of o 3

(2) 3927,
Explicit form: & = a0

This is a geometnc saguance, which stars at 3 la, = 3); the common ratio 7 is also 3.

Example 2
In ¢2} above, if we choose @, = 2, wa obtain a different sequence:

2, 6, 18, 54, 162, ...

Recursive Sequences

Praf W Cdvier, MAMU

Let’s get into some serious maths

Introducing learners to the idea of recursive sequences.
Olsjese e
Upon completion of this kzssan, learmers will:
Fave been inboduced 1S ecursive number sepuences
2. have learned the temmirciogy used with recursive sequences

4. have sxpenrmanied with creating diferent basic recursive seqisnces by varang tha
5:3r'.II'IE I'IIJF‘-'Il:}EI"[.‘.:I ared thee reas o EE'G"-EI'IITE e num ey ’I-:}l"l'l EXNEIINE Omes

4 have practized determening the starting values that should be used to produce a deseed
SEpLAEICE

5. have seen and waorked with bath the esplict (cloeed) form and the reoursive form of a
rurmbar sequenca

Hay berms

Hn ordesed sst of real numbess whioss elements are usually determined
basad o some function of the counting numbsrs.

Given some starting {iritial) infoomation end a rule for how to apgly it to pet
new information, the rués is than repeated w=ing the rew information,

_ A purnbes of nules or gteps tihat ae repeated ower and over again.

Tie terrminclogy of recursion (recursively-defined Lequences, reourEae desciplion, /eeuEes
functson, recurrence relabons, ete.) is quite confusing at first. Many canfuse these deaz with
iteration, a pansral tarm for describing repetiive algorthmes,

1. Focus and Fewiew

Rememiber what has been learned in previous leszons that will be perfinant 1o this kesson.
Thenk specifically aboul the general “rdfa® thal arithmedic and geomednic ssquences of
rmembers must sahisly

=2 =3

)

w, only known after m— 1 steps
Tha splcit form of this seguence w5
g = det~t
whend v 15 the comstant ratio
We need to know o, and r in order 8o find the terms in this sequence.

From 610 ared (2 wa s that we can gonerafe inferelefy many similar seguences, depending
an the initiad (startng) value, The axamples also show the advantage of the closed form of &
riemiber sequence over the recursive form. One can deeclly caloulste any tarm of a seguencs
from the closed form. In conbrast, the /™ term only fdllowes after a mumber of steps when the
recursve foom es used.

Exercisa 1
Discowe recursiae rules of the Talkxeing sequences lor yoursehes:
{a) —2,0,24,..
] 1,59,
) 3.3 L3
{d] 10,20, 30,
{a} 1,2 —4,8
® 355
Example 3
In this exemple we have s combination of an arithmete and a geometne seguence
1,3, 74, 15, 31,

‘We can express this in the recursive form as:

gy=La =2 %a + 1

]

e, only known after s — 1 steps
Hore Gt (hes ba eprassed in the apscit form?
Whan we investigate these temrme we find that:

iy

With acknowledgement to The South African Maths Foundation.
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Recursive Sequences

a=-1=-2 Exercises
@p=3=24+ @ 1. Find the recursive and explicit form of the sequence:
a=F =204 248 0,5; 0,05; 0,005; 0,0005; .
a,=15=20+ 21 4 20 4 2 2. Finel the meursive and axplicit e of the senquence;
o =3l =&+ 2+ 14+ P4 2 §; 10; 20; 40;
From the pattem that has evolved we can express this as follows- 3 Find the sequence with the same reeursive rule as in 2., but with a siating value of -2

What do you nofice?

o= D+ + 242+, 2
A Geve the Fest Four ferrrs o he saquence defined by the ciesad farm:

Example 4 0= 2:a, = of ;i n=2 Challenge: Firnd the axplicit form of the sequence.
The previous example showed a lingar =oursive number sesquence of arder one. In this 5. Find the Gth term of the ssquence defined by the recursive form
example we have a linsar racursive number sequence of ordes twe. It is a wall-known dy=2 dp=1 a4 =d,_ ,+4a,_znzd
sequence, named after the mathematician Leanardz Fibonacci, who lived in the first half of
the thirteenth cantury, The Fibonaco sequence is Solutions
1.1.2.3 5813 ... 1. Recursiveform: o, = 05 a0 -4, _,+ 10
ok, 1 4=t
i i wary cidfscull o give the chsed Torm of thes sequence, 185 moursve foerm s Bwplicst form. «, = ':'-E{]n]
#= 1wy = Lia, —a, | +a 2. Recursiveforms o, = 5 o, = 2o, _,
nz3 Explicet form: @, = SH2)* !
a, only knowin aftes w— 1 steps 1 Semerce

Fiaase wzit the following website on Fibonacci Mumbers: _ 7 4 B

st e warld-mystanas comisel 17 him |
4 First four terms of sequence ane

Practical exampla 2, 4,16, 255
The linear furction y = 50 + 230, which describes the line with wirfercest 230 and
slope B, can be uged o regeesent the distance from home () of o fraveller who began the
day 230 kilomstres from home and drives at 50 kiloretres per howr for ¢ hours. Defined
recarsivedy, this relatonship would be

Mest = Mow + 5O, where Starf = 230
The terms of this sequence ara thus
230, 280, 330, 380, 430, .,

5 a, = B (This sequence gives rise fo the well-known Lucas senes, |

Linear Programming Machim Gipe  Foducts. s
- - ; s
e 3] & '
R Fray & B May A 1,5 1 24 1 200D
B 1 i 1 ;5 000
H 3 i a 3.5 1 5 DED
1. Historical background = 2 -
focicat packground | “lntpoit | 524 | 730 | 8a4 | a®
Problems seaking fo maximize {of minimized a sumarical Tuechion of & numbser of variabiles,
subject to cerlain consiraims, form o ganenal class known & aplimazaton poblams. Thess Suppose x, represents the number of units Pfﬂ“]'-l'-“ﬁ'ﬂ of product §. The value of T cannat be
problems were fist encountered in the physical sciences and led 1o the development of increased aehitrarily, bacause machine time is limited.

such fechnsgues &= differential caloulus and the calculus of variations, More recantiy new
optimization probéams have emesged in the field of economics Tor whech the above techniques
warg Jowend 0 be ol limded use. These problerns am Known as programening problers {L,5r, + Le, + 2.4x, + Lz} hours per week,
ard e concerned with determineng oplimal allecatons of imiled resouces 1o mesl gen
obgectves, ore specifically, they are corcemed with situabons whee a aumber of esouces
feg personnel, materials, land, etcl are combined to yield one o moee products, Thers are, 1.5y + 2,4+ 2dx, +2, 52000 .. (3.1)

horeeersar, restrctions on the ofaf amourd of each rescurce, the total amount of products (It el b wieng bo use only art = sign in the sbove Inequakty, becouss thers mizht rot be

required, the quality of the products, ste. The problam is fo determana that allocation of ol )
, ; ; ; y combenation of production ratas which would we each machine fype to capacity, and we
ristetas which wil esther minsmize The cosls invedved, o aflematively mamize the el do nat wish to priacict which machines are to be wsed to capacity.)

Thasm, the machines of type A are in e b

s Thid we rrnest have:

Lineas programmirg peobésms are programming peobéems inwhich &8 redatonships betwesn

wanables are linear. The general linear prograrmming problem was first formulated and solved Similarly, we must have for type B and & machines, respectivedy:

by Georpa B, Dantag m 1947, His mathod of solutan is known as the smplex algoithm x, + Br, + 2, + 36, 8000 _. (3.2)
- 1,55 + 3x, + 3.5x, +x, <6000 .., (3.3}
2, EI-HI'HIJ'E of a linear pwammi“i pruhlam Sirce, furthenmere, we cannat produce negative guamtities of any product, we must hawe:
Cansider a factoey which has three types of machines, Mechines &, B and C, and which tums . 4 4
out four products, Products 1, 2, 3 and 4. Each of the products has to undergn some sort of el g-1z.3.4.434
processng an aach maching (n the same ssquence of activity), The total profit per week o be maximized is 2. where -
The tabée balow shows the processng ime par product per maching, the unit prof per r=524x + 7.30v, + 834x, + 4,18y, .. (3.5
product and the total tme availabés par machine pes wesk. For example, Machineg type & ) ) : o ) )
recjuires 1,5 bours % produse 1 unll of Product 1, We wesh (o dalermine the weekly autpt The above i= clearly a programming problem, and furthermare it is linzar, since afl
fo sach product In erder to raximize prolits. mlationships (3.1) to (3.5} am krear,

Inequafities (3.1} to [3.3] are known &= the constraints.
Inenuality (3.4 is known as the non-negativity restriction
Eguation {3.5) = known &= the abjective function.

It is warth noling that evan b the above very simpla case e prodlen 5 son-trivial Land
Fence wall mot be solved here) and the optimal product mix is fas from obwioes

With acknowledeament ta The Sauth African Maths Foundation.
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Figure 3.1

Thar authors elected to use the unshaded region in the first quadrant io represent the feasible

belaw the eleyart lines for the two constraints, above the y-axis, and to the fght of the

region, For Cok purpeses this shauld b2 drgwn in the more usual way, with the shading
y-axis. This applies to later graphs as well,

Any point in b fegsibde reglion i Known a5 3 feasible solution,

The fiagsible region is boundad by

Lhe o coe-ordinale e (the noreregalinty mestrichons ensum thal all

feasible sodufions st &2 in the first quadrant)

H

tiey

tha ling 3r + By = 15 {the first constraint 3y + Sy < 15 answes that the

feasible regon is on or befow the Iine_'pﬁ—g-x + Ahthe ling by + 2y = 10

(thia zacond constraint By + 2y = 10 ensuras that the feasible ragion iz on or

below the e y < —3x + 51,

Linear Programming

15-%.1:-— |
s

yzil
xz1
yE—
yal
xzd

These constraints become, respectaly:

3r+ By= 15

Maximane 7 = by + Jv subject to the following constraints:
e+ 2v= 10

I5 quete impartant and provides a grest deal of insight mso the strecture of protems with moe
wanables. The followng examples are given to develop a greater understanding of the graphs

of inequalities. and the relewant optimization fechniques.

3.1 Examples

2.1.1

Simpsa Linear Programming problemns (LPPs] invotving only teo vanables can sasily ba solved
by a graghical methed. The pecrmetnical [Eraghical) interpretation of LPPs with twa vasiabias

3. Graphical methods

The feasible region 1,8, the ==t of points in the pfane satisfying the constraints and tha non-

risgativily restrclions) = thi shaded Cen commanl balow] mgon Solow,

= By 4+ 3y iz a straight line. 11 can be rewrnitien &5

Mow, for esch value of 2, tha line

Figure 3.3

= By + 2y are row paralle o one of the edges of the

-
e

=T =
AW A A
P, e,
LI
B

At

[ ]

The same problemn as 4.1.1, but with the objective function changed to

312

The two examples abowe (lusteabe normal Gesll-behaved) LPP2. The nest two will

illustrate tweo possibibe excaplional cases,
Masimize o = 2y + Zv subpsct b the followsng constraints:

The linas representing
teamble rgion since both the cbjective furction and one of the constraints have the

same slopa, This means thal thare is no kenger @ unigue sslution, Bt that the enfiee
B sgrmant froem A fo 8 gives optirmal solutons, MNobe however that as in 3.1.1 at

il orwr Goener of the teasibke mglan gives an optimal solution,

3.1.3

-
LY

to wary generates a set of parallel straight lines {z moreases when

-
-

R W Ry

i ol o A S A i i A i o L W F ol P

o A A T A A e N

dargher B

D e e .

l 5 .m.ﬁ I= W0 - B #*

L A R R T -
W F

i is noww irmmediately cbyvious that the optirmal Sdution o the prablem is geen By e uppaer

right comer of the feasble egion, Ths (s the poirg whese the two lines 3x + Sy = 15 aml
Once the shaderg in Figere 3.1 has been changed then in this figee perhags enly e feaube

Sx + 2w = 10 intarsact. Using & calculator we find that this paim hes the cocmdinates
region needs 1o be shaded

thesz lines are shifted 1o the upper right as indicated by the brcken Bnes in Figare 3 2).
3= 1083 and y = 2,268. The associated value of z = 12,37,

¥ = —%.1: - i Allawing

O Lt e i

e e el et e i i

10

"
EITHHE
channe
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Linear Programming
R LR T = :
- ; e ETEHI Soain ||
+] i ] " ."'-.' *jﬁn ik
BBk
§ L B -:~- ;
5 RaK B '\-QH. 5
?.* i: h H'E*ﬁ“h “ T4z
E. ] -"&H-‘ AN
4 ;
¥
'
i
B !
i i | i I .- | A
a1 =1 ' n
| N T
Figura 3.4 Figure 3.5
In this case the feasible region is enbounded i.2. there are many feasible salutons Thes is Thes iz no poent satafidng the constralints and thersoe we sy the prablem iz
indicated by the unshaded arsa. 5ee eafier comment me shading. NB: The liftle triangls aboe srteasabie (This is indicated by the fact that the shaded aress on the graph do nt
the w-anis and o the lelt of the y-axis shoukd be shaded aceomiing 0 the cummend shagling cwerlapk,
corveran, since « = 0, MOTE: The cecurence of unbounded regons and infsasibie salutions are in
gt T ; g practee wswenlly due fo incaormect formulation of the problem,
314 Mammﬂi :_.2.:1 2y subgact to the following constraints: FGRICE S ke Tl W Car il Ehe Aollowm | e alliations
e 4 2:.2 4 {il The feasible rgon (i theee is one) 12 shways & convey sat {e. for sny beo
’ 430 poiris in the feasible region, the entiz line ssgment joining thesa points lies
i in tha faesible region)
These constraints become; fin)  Whenewer the opbimal walue of z is finite, a corner of the feasibée region will
v -+ | gz the optimal solution.
_:.; a‘ =i It can b proved that thass Dwa chservations an frus in general,
A Thee abowe examples algo Blusirate important facls concarmeng lineds programmang
probloms. These facts can be sumemarized as follows:
11
) Alinesr programmerg (L} preblem is the protdem of madmizing o la) 4-2y-x=1 [negative slops)
minimizing & linear furctian subject o a finie member of linear constrasnts, (b} Zr-3y+6=0 (positve siepel
il Thea Eneas functicn that is fo be maximized o minemized in a LP problem s
callad the objective function, Solution
I
fiiil Mumbers that satisfy & the constraints of a LP problem constéute a feasible la) ¥ =—zt+2
sobution of that problem. (bh y = %.'r +32
Livi A feasible solubeon that masmizes o minimizes the obpective functen is called The point of ntersection of the two lines, i.e. the simultaneous soiution of [3) and (b}, isx =0
an opthmal salution. The coresponding value of the objective funchion = and v = 2.
called the optimal vablue of the probiam. ’
Winan thase graphs are ra-drawn it wowld be preferable f the headngs EXAMPLE | atc, are
fv) Mot avery LP problem has a unigque optimal solution, Some probkms have dalatad
many different alutions and others have no optirmal ssluton at sl
[vi} Problems that have no feasbls =olubons ae caled infeasible. EX A'I"I:'.I:L E1 AP
ivil] Poblems that have many feasible solgions ae called unbsunded., i =

[viii} A LF problem is said to be in standand form when all the constraints are
lirwar inequaliies and all variables am non-negative,

4.  Prior knowledpe reguired for Linear Programming
Gad  Krnewledge of limzar eguatons:
() slubon of leaar equabsns
il sandard farm of linear eguabons
[l graphs of linear egeatans
(iv) algsbraic selutions of simulaneces linear eguations

(b} Knowledps of limear inequalities:

(1 solubon of lmear inequalifies

5.1 Rewvision Exemcises

(i} Fevesa liness equstions and sketch graphs of these functons {start with tha i
equation in non-standand form; write i standard form and then point out
gradient, wintercept and intercept; we miercept method oo draw graphs
indizating positive and regative slopss; find the paint of intersection of lina
graphs wsing the algsbraic msthod).

Figure 5.1
fnd Resize linear imecualities and skateh giaphs of ineogualdies,

Example 1
Winte tha followsng equations in standasd forrm and than draw the grach that represents each
Exqjuasion;
12
With acknowledgement to The South African Maths Foundation.
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Example 2
Draw the graph of;
(g} v-1l==x
i y+2r=1
L) y= -4
Then shade in your dizgram b show the rgion epresenting e-graphal
dl ¥y-1z=x
el y+2r5]
ifl vz
Salution
(al, Lhi, &)
EXAMPLE 2
Tr Firtoom i |
Fal=i +
B S
]
T =C T
ol

ifl  NEB: Use appropnate symbol for the irequality in the notation bakow. |t showld be
yz -4

13

14

id]

Figure 5.3

NB: The Bre v = 1 + 1 = shown as a dotied line since only points that satisfy v >
1+ 1 are required.

1By MB: Use sppropriate inequalty notation in the heading of the graph. o shauld be
¥a2—2r+1

Figure 3.5

5.2 Graphs of simultaneous linear inequalities

b Inthe following example one of the inequalifies involves a line pasallel to one
of the axes.

Lo wraer i Dogcmmn
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Example 3 In the following exarmple the two lines are paraiisl.
Graph the sohution set of the flowing systern of linear iregualites;
Example 4
yard Graph the solution sat of the following system of insgualities:
1+ 2y-B=0 i 2y + A =0
HN-x+ 20
Solution
Tha saqualities may be rewnitan as follows:
¥a -]E" 2
> {.;w -1

The safifion sed s where the shaded areas owerlap,

The sclution sst 15 whana the shaded areas overlap. 6. Linear Frugmmming Exercises

| 3 h Thres likes,

P Reieaing enant e Meves itees Erequiie 6.1 Hints on solving LP prablems using the graphical method

Example 5 il Aways choose the variables of the objectwe functon first (e first find what
: ; rrest e masiraned of renimized and thes assign vanables to these), Al the
X k g

raph Tharaciahior et of the iy iaguzites constralngs miust then be written in temms of these variables,

;. ? "i,_ 8< 0 tiny  Like constrasnts must be groupsad {58, money with monay, masses with

-y-650 rmassas, oo ) o assan the vardables

Solution finiy  The slope of the objectwe funchon = uged 1o drew the search line. The

> search lire is the ling usad bo find the maximuem ar minimom of the obgectva

The inequakties can be rewntten, respectively, as follows: Function when it is written in standasd form, that is. v is the subject of the
25 fearmula, Mot that & grade 11 the maamurm o mssmurm is loend by a

; numen:al seanch akeng the boundany of the feasible egon,

{iwl  The minamum oo maximum always occurs at a vertex of the feasible regian
of on a3 boundary bne if thers is no unigue sluten o the poblam, S when
ol want i raxirdze you ane koking for o vertex as fas a3 possible from
the origine f you want to minemize you are Doking for a vertes as chose a3
poesible to the ongin.

vl The search line miust nolb po through the frasbla region bul must shll touch it
(s will happen at one of the wertices)

:.IS—%I o
yE22v—-h

¥ AL+ d

Example &

A certain manufeciuEr of television sats operates on & waekly basss ard produces e
modefs, 1.2 a moded X foofour) and a model Y (Black and whetel, At least ona s8t of both
models ard o1 most G sets of model X oand 5 sets of model Y, must be manufaciursd weekly, It
fabes B hours b0 produse modal X and 4 hows Tor modal ¥, while 2 working week comprises
of 40 howrs, Telcs as many workens are necessary fo produce moded X than ol ¥, whike st
keast eight workers are constantly cocupssd in the manufactunng process.

{a)  Raprasent the dala algebrakafy and graphicaly, Usa your graph o detarmine the
faazible region for the nember of each maded which can be manufactued weebly
taking imto account the restrictions mentioned.

{1 The pesi on modal Xis REDO ard aon mcdal ¥l is R2600 Daetarming:

G} the pumber of ssts of each model to be manufactured weskly for & maxdmum
prafit.

dad  bhe masimum prafit

o
.y

-

A ——

rrer s |

e—

Figeire 5.8

The sofulion sef (s glven By the unshaded area, Nole: use shade comention suggeshed
earlier, J.&, Iripie shaded region, rather than unshaded regian,

1&
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Salufsn

W must choose the varables of the shjective function first, Whal we wanito dois 1o
rranufacture @ certain number of s2fs 0 maximize the profit, Hence the nember of sets (g
what will datermine the maximem. Theresore we et

nurmbe of TV sels of mode X produced = x
number of TV sets of moded Y produced = »
profil = P

The objective fundtian in this case is given by P =

W ro e B3 findd the constraints (pay particadar attentson fo the words in bold fob):
At leask one =t of bath rmodels must be produsad:

(i)
gzlandyzl

ME: ‘8t feast one' meare ‘one or more than ong’, and we thus use =
At most B sats of madel X must be producsd:

(il

r2b

ME: A emost & rmans B or bess than B, and we thus vee =<

At most 5 zets of model ¥ must be

y=h

fiii1

MEB: ‘Bt most 5 means 'S or bess than 5, so we use = .

It takias b haurs o produce model X and £ hours foe modal ¥, while a warking
week comgnises of 40 hours, I follows that:

(i)

Ar + 2y = 40

ME: & working wees of 40 haurs means that the number of avadable hows
iz 40 or le=s, =0 we use =; note also that i it takes 5 hows to produce
1 sat of modal X, it takes 10 hours die. 2 < 5 hours) fo produce 2 sets,
15 hours (L. 3 < & baurss b produce 3 sets, ele,, =0 that o takes

B« xhowrs, |e, Br hours, o
ptalned inoa simitar sy,

EO0r + 250y,

procced:

prochuce x s2ts of Moded X, The femn dy 15

v}

Twica as many workers are necassary to produce meodel X than modal
Y, whike at least B workiers ane constantly cccupied in the manufacheing
process, W thus have:

2x+y=428

MB. Twice a2 many a3’ means the Snsumber we are companng with,
miLttipleadd by 27, and we thus have o< 2, e 2o 'at least B means
‘exactly 8 ar more than B'and we thus use 2.

I omdef b dsanw thie graph wa wse the lollowing Labk-

W x=1 1 =
i v=1 - i
i) x=8 B
fwp v=5 -
W) Br 4+ dy = &0 g 1a
Wh Zr+y=28 4 &

17
EXAMPLE 6
S *%‘3 3 8 “F
o '-.H'-C‘_:"".. - no e L
bl --.\._ .r!\ _‘::_ = i
..‘x}b._‘“‘u.x i 3 .:t.‘ 2
M.
L ——
N . i
N -m%x ‘ 2 3
H\b:l‘e- "'\."\-\.- "“'\-\H'.:-"\. "'-.=:|\._"':=.'|'.._ _':' -4 o 'I-..E
= .- % .'\-\.:"H._ 1‘::‘?{ .ﬂ. ‘iﬂ*ﬁ%‘::ﬁﬁﬁx:.‘.
o J:H%+ '.._:‘-. : \ \"""\-
BRI e NG
N DR &. _ ,_..‘ 1:..3.,\-.;&1.3 o 1.1.‘:“.‘!.-:; ;ﬁ.m-{xﬂ.:,:,
Figure 5.9
The feasibis region 15 the wrshaded area. Usa usual shading comvantian,
s discussed garfier.
(b}  Froem the information gven we know that the profit OFF can be stated 2= follows:
P = 600 + 250w
Thes i the objective function that needs to be maximized subject to the abowe
consliaints,
[l Fargrade 11 we da the fallowing:
Tha grackr 11 mathod i based on a numenical ssarch alang the Bowndary
of the feasble reglon. Thes requires us bo find the vestices &, B, C, [ and
E. Tz find vertices & B, C, O and E, respactively, we must find the points of
interzection of the lines
y=lany==2r+ B L]
y=handy=--21 + B 161
y=Gandy=—3r+ 10 i
r=6Gandy=—31+ 10 {0}
r=fandy=1. {E}
1%

The co-cedingtes of the vertices as well a3 the comespanding values for the
obpactive function ame gvan in the following tabss:

=T — - o
I; A LRl - li  Ehal
L 2.5* change o 4 1
g 1,5* change o 2 5
[ 4 5
1] & E,E"n:hanEgaIﬂE
E & 1

* e bt of ledsdsion sabs mie ol allowsed Hhiss values b bo changs o wiok mimbas
Thwe ey vaahoe srwed hurssesgrs sl = i Hhe deemd bl pegin

From the aboye table it (s clear that masimum profit oecurs at verlex [

Hance & sets of model X and 2 sst= of moded ¥ should ba manufactueed for
mazimiem ol

Far grade 12 we do the fallowing:

We make v the subject of the fomula P o= 500 + 280y and we obiain
_*.- = —1!‘ -+ FE:I‘

W draw a ssarch lire using the -f ar slaps. The search e a5 than mowed pasallel 12 iise¥ in
arcler to fed & vertex whene the saamch line touches the feasible aeg paszing through
it Froam the graph we find that the cocedinates of this werbay i O are |6 | E-é].

0, for rn:mnlurn prafit, & sets of model X and 2 sets of modal ¥ should be manefaciuned (we
Gannot s EE =0 e chocse tha Turlhest appropnate gaint in the feasible regon, which is 23,

fiy  Max P = BOO0G] + 250(2) = R3 500

The following exarcises can now be attermpted;
{a) A carpanter makes two types of tables, X and ¥, He hes 600 m*® floor space
avadable. Table X requires 50 mé floor space and table ¥ 60 me. He can only afford
b invest R1 B0 in equipment that amounts to R1TED per table X and B 100 par
tatde ¥, Ha doss nol have ancugh skiBed Rabourers 1o make mooe than & fables ol
type X,
il 'Write down the inequalities to illustale the data above.
i) Raprasent the inegualities graphically and clearty shade the feasible region,
finid  The profit on each type of table is the same, and the tire to make 2ach one,
iz the same. How mary tables of each twps can be made simulianecusly 1o
ensure maximum profit?

Lo wraer i Dogcmmn
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(b} The awnar of 8 clathing factory intends to menafactune sharts and trocses. 4
mamimum of S0 pairs of shorts and 40 pairs of toussrs can be manufactued psr
day. No more than 70 ikams can be made per day. It takes 5 hours to manafaciune
a pair of shorts, and 10 hours for a pair of trousers, & batal of 500 warking hours is
availabie,

(i} Writa down a set of inequaftias to illustrate the restrickons.
(1] Diraw the necessany graphs b enable you fo shade the feasbie egion

(il If gach pair of sheets vields a profitof RIS each and sach pair of trousers

A6, write down an chjective funclion which will enable vou o delermene the
perciit,

(iv] Determine the magmuom gofit.
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A2

3.1 Shew that the equation of the parabola ©oan be weithen as, y - !,r -+ 5

3.2 Withowr calewlatirg the discriminant. decide with a reason, whether the
descriminarnt of £ is positive, negative ar zem,

3.3 Usethe graph to determine the value{s] of & far which the equation
1 - 21+ B = thas real and unequal moots.

3.4 Tha parabola is shifted verlically urlil the mew yracapl is the aigin, Fird e
afuation of the new parabola,

4.1 Draw shkatch graphs of pand g on the same sst of axes. Indscate all intercepts with

the amas and tha turning paint.

4.2 Let Alr ¥l b2 a point on the parabota, 5 = 0, and B on the siright line, sathat AR
is parallel to the w-axis, Show that the length of AB can be expressed as -1° + 4%
+ 12

4.3 Caleulate the maxirmem kngth of AR,
5. The sketch, which is not drawn to scale, shows the graphs of:
g = W+ koplo) = & v < Dand hixl = V13 -1
Tha graphs of Fard gointersect =1 &

GRAPHS

I Skstch the graph of flad=20x - 1}° mdicating the y-intercept and the tuming point.
1.2 Usa the gragh b3 find the vabues ol K lor which:
1.2.1  Axl = k has rea roots
1.2.2 2= 1F + k= O has bwo meal mots with opoasibe sigis

1.3 Indicate on the gt'al:m by means of capital letter & and B where you would read of
the values far x if 4.3 2ix = 1V, Oraw ancther graph i necessary.

2. Inthe sketch the graphs of 5 the hyperboda (o = 0 g, the semicinclke; and bix) = @ —p],
the absodute value function, ame shown, The point AlS; 20 s the point of intersection of
the three graphs.

2]

2.1 Detenmine the equation of:
Z.1.1 f

212 g

Shiow that e walueof pis 2,
Calculate the coondnates of B

a3

Pa
R

Show ALL cakulations.
2.4 Uze the graph to detenmine the values of & for which i) = ilx

b1 [Detemmine the numerical valuas of 2 and K.

5.2 SBhow, by calealstian, that the y-coosdinate of the point B, the inteeection bebwesn
% and g, is al solution of the equation ' - 13¢° + 4 = D (¥ou nead not solve the
equation)

5.3 N elvl is the miror image of gxl about the y-anes, write down the squalion for i,

b4 For which values of v is gz = flk?

6. Greenthe functions: Fix} = |x + dand pid) = VTE - x

a.1 On the same s=t of axes. draw skeich graphs of f and g. Indicate clearly all
indercets wilh tha s,

.2 Write down the range of f
6.3 For which values of xis fixd = gld?
o4 Solve the equation | + 4| = & algsbraically

6.5 Show on the graph of 5.1 whene the solubions o 6.4 can be read off. Lss fhe
lethers & and B and dothed lines,

T Green: fla) = 2lr-2)° -2

7.1 Wiite down the coordinates of the turmsng point of the curve of §
7.2 Detesming all the mterepts of the gaph of £

7.3 Droy the sketch gragh of £ Cleary indicate the coondinates of the tuming poent a3
wall &= the irtercepts with the axes.

With acknowladgement to The South African Maths Foundation.
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7.4 Us=etha graph of 7.1 1o =salve for & if 25" - 82 + & = &
al  has no neal rools

bl has one positive end one negative roat

B.1 Onthe same systern of ases a5 in 5.3, draw the gragh of gl = -

irtercepta with the axes.

8.2 One of tha points of intersection of the teo graphs is [3; O). Determine the x value

of the ctbar poinl of mtersection
8.3 Usetha graph to sobee for ool F gl < O

Answars
1.1 izl = 2ix—1F = Teming peent = (1. Q)
fix] = 2x —2x + 13
= 2y =dy + =y = Inlemepl = 2
& y=i.5 \ ¥ { e
2
& 114 B £
121 Lzl
122 k<=2
1.3 On shatch
Subshibte d = 5 inlo @ y= 5r' =2v + 5§

3.2 A - O {Parabola doss not intarsact v-ams)
3.3 The equatson IL -+ 5
graphs of v .‘l,.: —&r+ band v = & irgersect in ban ploces
This is oy possdla if K = 3.
34 y-=
4. Given:
plry = = + By + 20 and gley = dx + 8
4.1 Forthe wintecept: v =D
~y=2
-+ Br+ 20 =10

A —Br-20=0
sip= 100 + 2) =100

G k= lory ==2

| ]
FE — &K

For y-intercepts:

Aues of symmetry a ‘,f 3 = d
Maximiurm; ¥ o= =¥ + Bla] + 20
-16 + 32 4+ 20
= 34

k will have unequal, real mocks i and ordy o the

B

22

22

2,12 Substitte {4: 2 iny = v =x-

2vr - 15
Foll = =10
=820
plx] = 30 =1
Substifute (4; 21 iny = |1 — 4
- |4 - g A —p =32 ap=4+2
Lp= 2l )

B is point of intersection of y = +v20 - and y = |x- ]

AP - = x-2
HED-x = - dr 4+ 4
L2 dr-16-0
A==l -]

& i.-' =l '1:".-1: 1 2:' E

.Asquare}

HX == - 4
Subshitute ¥ = -2 into v = V20 — 15,
sy = 20 = (=2) = 416 = 4
& Bi=2; 4)
2zx=4d
v = alv—pl" + g with TP (g )
&y =glr=2¥F + 3
= ar —dgr + de + 4o+ 3 LD
Substitute (0: 51

5-alD)—4alD0 + 40+ 3 sda=2pa=}
8B = pilsd — ple)
- - By 4 20-{dy 4 B) = - + Hy 4+ 2] -dx - B =y 4

Maximum AB = 32 = -'-:‘-h-.il-'1-F-"-:' = 16 units
gy = § Substitute Q-1; 21
#2=4  La=-2
JUed = ] + & Substitute Q0-1; 21
A2= 1+
sd=1+K ol =k
yl_n:' = ;‘-I and felx} o s
A2 A J':. - 15 =y

ag=13-x

a4 = 1A -0 A =lAr + 4 =0

3 =% k=0

hi =1 <1<}
1

4r + 12
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E5 A, B on skeich EXPONENTS

7.1 [2:=2)

7.2 r-intercepts:  Letflx) =0 . Solvefores+2vx -8=10
TP = 2. Smplify, without using a caboulator: o
Ldlr-20 =12 3. Salve for x, without using & caleulstos
-2F =1 Ar—-2=1%1 31 3k-12=170
Ar=3 orx=1 32 ge-1= =

y-intercepls letr =10 fid) =HI-2)-2 =8
5 Solye for o= 30 4+ 310 = 4
f Withadt using a caleulator, vesify that: «

F

5

6. Deberrmine meal sobetions for the follewin
7. Determine real scbufiones far the followin
B Delemine all the real salulwans for the
o Simplity - &5
Ik Salveforg: 32+ 2 + 1 = 1003}

ANswWars

I x+27¢-8=0
SLlF-RlNr+ 4 =0
e é = ::?I':ll" .*li—d-

T4 fig)l= flx-3F-2=02-Bx + B

al k-2
bl k=6 o
el R S S
B2 y¥-Br+b=-k+3
¥=Tr+3-0 5 I::IIH-I::I
(2x- 1Hx-3} =0 _
LX- :'; orx =3 3
Sohution: ©=1 - A
83 1<x<3d ‘ :'I:" !
B
3.1 Aw-12-0 AP N =B =D
~34=12 Ad=— o 2r=8
S =l o o 2 i o ol
~ow =y fx=3
A X = (27 o real solution Solution x = 3
nx=P B. EF5-2=1
Ax=B O o R L
4.2 5 .'.'_EI oG Eed
e #G5-4=0
~¥-1=-3r-1 sx=t
A+ 3 =0 g ,F'-",ﬂ-" i 1'.='5"'.'£f:'.’::__ijl:'- 1
Aaxx+3=0 W
L E=0 ar X ==3 T'I'?"-]
4. FiA-0-4g "

13+ 3= 480
L
(F=113"=3) = 0
LF=1lor 3r=3

=0 o x=1

5, V1E—vTET + 3 = V33 - 453 4+ V3
= 3T + W3 o
- 243

6 16+ 1=0

10, 3004 1 = 10439
&SI -I0EF + 1=0
SSMFI - 1EE -1 =0
I =1 o F=1=3
sl=t=% mx=D0

ax=-—k
Mir real sodubion
7. 22-£ -15
& 2.20f - B = 15424}
& BB 1503 -8 =D
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FINANCE Worked example:

: Fart 1: Expenses - matarcyele osts:
Efeak,fng aven Thiz is the advertizament that the youngsser saw:
Overview

INTRODUCTION

This kesson is thie last besson on fimanoe and we will be working through a problem that brings
togethes rmary of the idess that we have addressad in previows lessons in order 0 make 4
decizaon. We will look 8% 8 decizion that invalves the concept of breaking even.

When wa are dealing with income and expenses we say that we have broken ewen when:

® NCOMme = EXpEnses

Metheds and worked examples

The prablkem that we are going 1o consider s that of a yowngster who can sam money by
chidivaring take-ameay food bul be has no tanspart, He sees an advartisament for o malorycle
ard needs 1o defermene whether he can eam encugh maney 1o purchases the molorcysle. We
will eonaices the probdem i twio parts lneome and sxpensas) and then combens them te halp
the youngster ko make a decision. The two patts are

& calculating the cost and e ninming costs of the matorsycle; ard

» calculating the amaount of money he can eam.

Dattarming & farmula with which o caloulate the monthly cost of the buying and mnning of

thig soontes,
25
Zalution to Part 1:- A table of values and a graph representing his monthly costs per kim traveled is shown below:
Hmalysis of the advertisermant gives us the following information amber of Em ed Cost
= the scooter costs RS 395 cash; 0 R380 + RO,16Mm - Dkm = R38O0
o Y0l can by it by putting downoa B 040 deposit and paying o mionthly installment of 50 R380 + RO, lakm = 50km = R3IEE
2800 for 54 monthe; 100 R380 + RO,16%&m - 100km - R396
#  the * indicates thal theee is sorme information mesing = 0 this case thal them = a 150 R4
R10000 per month compulanry insusancs. and 0 Ra412
= the soooter can travel an averags of 35kms on 1 litre of petral, Le. the average rate of 250 R 420
petrol consumption. 300 R 428
For our purposes we will =ssurme that the youngsier can pay the R1 040 deposit, so we will &0 R 436
onfy ok at his morthly expenses. 400 Ft 444
There ane two experses each month: 450 R 452
e 2 fixed axpansa (the insurance and the repayment); and
w & wvariatle enpenze (peticd) Monthly cests of scaoler
His fived enperss = FZ80 + RIOD = R3ED e
Heg wariable espendge 14 caeulabad ag Sdlows, e
Consemption rate = 36km P
Cost of pedrgl = RS,750
RS, 75 4
Tharafoa, the cost per km = ey ! e
= RO, 1&%km £ i
Tharefare his monthly cost - fwed cost + vanable cost E 00
= R3IAD + ROLLEERm = number of Kilomesars travebed {n) a0
- R3IZG + RO1EkM ~ n 200 &
Mate: This formala is similar to the formulze we used for the alectrizity and the tom tarifis, [t '
reprasents & Braar relationship or functicew This is 8 function with 8 constant rate of changs L
and can be eprasanted by a strasght line.
L
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Mathematical Literacy Lesson Notes

Part 2: Incoma - defivering take-away food
The voungster saw the advertiserrant balow in the rewspaper

316

Part time employment

Do you have your gwn
transpart (car or micycle)
and a drivers license?

Creliver meals and earn
H1,50 per km

Enguire 073-245-6489
Determena & formiala with which to calcudate e income

Salutsan to Part 1:
The rate at which he would get paid i= R1,500m.

Tharelane his mcoma = membaer ol keo driven = e par km
=n = R1,540

Mota: This is alsc a limear functon and can ba represented by a straight Bna. it is also an
mramphe of 4 dirsct propodional miationship a5 both quantites memease in the same ratks

'l".'e Are Now N a |:i:|-5!1:-:|n fo help the youngster make a decision — whather or not to I:|u3.I ||1E'
scocker and taks the job to pay for it

We read io determing the number of km at which his income will equal his expenses.

W calied this point the “break even” poinl. W can deberming this painl in three different
WiyE:

e by looking at tablss of valuss;

e by reading off values from graphs; and

e by solving samultaneows equations.

Each method has s advantages, We will conssder ench method.

Tables:

When you compare the values in the two tables given above, you can see that the veak even
poird lies batween 250km and 300Km_ This means that if ha fravels [ess than 260km he
will definitely not eam enough money o cover his costs and if kha travels mare than 200km
b will dalinibely cover fes costs and have monay over for obter hings.

Graph:

In ordes to compare the graphs, we need to deaw both graphs on the same et of axes
Ses below,

Manthly conparisan of income and axpases
0
T
[
i
g
im
0
10
b
BO®m W R A0 R MO X0 40 M0 X
[P

z

2B

A table of vafues and a graph representing his monthly income par Km traveled is shown
b ko

Number of km traveled Income
0 RL,GOVkm = Okm = RO,CO
a0 R1,6OVkm ~ BOkm - R75
100 R1,G0kmM = 100KM = R150
150 RZ25
20 R 300
250 R 375
30 R 450
350 Rt 525
400 R 600
ALD RE7S
Maonthly Income

- 2H8EEEEZE

Th-a br&:lk e p:vlnl i5 thE paint whera the two graphs intersact. We cannct read off the
value accurately but we can sea from the graph that the braak even paint lies betwesn
250km and 300km but closaer o 300km

Equations:
You can caloulate e exact walue of the braak even pairt by solving the fwo equataons, which
wie devefoped satlier, simutaneously &s follows:

Incame = Experse

R1,53%m = n = R38O + B0, 1&WN < n
R1.,%0n — RO, 16n = R38O
Rl,34n = R38O0
n= R3BOR1.34
a 2R3 S8km
= 2B5km

The youngsber can now make 3 decesion 25 b whether fo buy the scooler o not, a5 he knows
approsimately how rmany km he st fraved per manth in orer b break even, He will nesd
to check with the Take-away company whether he can espect to travel at least this number of
km per mondh.

ACTIVITIES

1 The youngster in the problem abowe mansges 1o find anothar delnvary company who
15 prapaed to pay him BLED per kmi. His Tather also agrees o pay the compulsory
ireurance o W00 each manth

I.1 Determing a formula to represent his new income?
1.2 Fill in the table below

Mumber of km traveled
]
=1
100
180
200
280
ana
a=a
401

armn
channeL.

Doecrmm - Aot
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