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INSTRUCTIONS
1. This paper consists of 9 questions. Answer ALL the questions.
2. Clearly show all calculations, diagrams, graphs, etc. you have used in

determining the answers.

3. An approved calculator (non-programmable and/or non-graphical) may be
used, unless stated otherwise.

4. If necessary, answers should be rounded off to TWO decimal digits uniess
otherwise stated.

5. The attached diagram sheet must be used in QUESTION 9. Detach it from
the question paper, fill in your examination number and the centre number
and insert it in the FRONT of the answer book.

6. Number the answers EXACTLY as the questions are numbered.

7. Diagrams are not necessarily drawn t(; scale.

8. It is in your own interest to write legibly and to present the work neatly.
9. An information sheet with formulae is included.
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QUESTION 1
1.1 Solve for x:
111 2x+3)3-x)=4 (4)
112 x+2Jx-8=0 (5)
113 2+ (x-1)=0 2)
1.14 [4-x <20 (4)
1.2 For which values of x will the expression:
3-x
x+7
be a real number? %)

1.3 Determine all values of £ for which the equation
kx* + kx + 2 = 0 has non-real roots. (5)

23]
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AL,
S
QUESTION 2 h 5 ,
B
In the accompanying sketch the graphs of A4,2)
* f the hyperbola; (x > 0)
* g, the semicircle; and « 0 C > X
* hx)= |x — p|, the absolute value function, are v
shown,

The point A(4,2) is the point of intersection of the three graphs.
21 Determine the equation of:

211 f )

212 g )
2.2 Show that the value of p is 2. 4)
23 Calculate the coordinates of B. Show ALL calculations. (6)
24 Use the graph to determine the values of x for which g(x) > h(x). ()

[18]

QUESTION 3
Given: f(x)=2(x~1)2
3.1 Sketch the graph of / indicating the y-intercept and the tuming point. 4)
32 Use the graph to find the values of & for which:

321 f(x)=k has real roots. 2)

322 2(x - 1)2 +k =0 has two real roots with opposite signs. (2)

ndinata on the craoh bherseonno.of anoitol bottrgoA omo T oo svcanzcsh oo
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QUESTION 4

4.1 Given: f(x)=2x> +ax? +ax-2
When f(x) is divided by 2x+1 the remainder is 5. Determine a in terms

of b. 5
4.2 x — 2 is a factor of f(x) = (x —8).p(x) + k, where k is a constant. If p(x) is

divided by x — 2, the remainder is 5. Determine the value of k. (5)

[10]
QUESTION §
51 Show, without using a calculator, that:
1

1+4(og, 3(10g9 -2-) =0 3)
52 Solve for x, without using a calculator:

521 2%l 472 22 ' (6)

3
522 xlog5 = log 3 + x log3 (4)
523 log(2x ~3) =z —log(x—2) (10)

5.3 Given: f(x)=3"%
531 Determine the equation which defines f “linthe form y = ... ¥3)

532 Draw sketch graphs of f and f ~! on the same set of axes.
Clearly label the graphs and indicate all intercepts with the axes. “)

533 By means of a dotted line and the letter Q, indicate on the graph
where you would read off the value of x for the solution of the

equation f(x) = f(x). 1)

5.4 if 3309 = 30, determine log; 90 without using a calculator. Show ALL
your calculations. 3)
133]
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QUESTION 6

6.1

6.2

6.3

The sum to n terms of an arithmetic series 1s:
S, = %(7;1 +15)

6.1.1 How many terms of the series must be added to give a sum 0f425?

6.1.2 Determine the sixth term of the seres.

Michael saved R400 during the first month of his working life. In each
subsequent month, he saved 10% more than what he had saved in the
previous month.

62.1  How much did he save in the 7" working month?

6.2.2 How much did he save altogether in his first 7 working months?

6.2.3 In which month of his working life did he save more than
R1 500 for the first time?

Ifa+1; a—1; 2a—5 are the first 3 terms of a convergent geometric series,
calculate:

6.3.1 The value of a.

6.3.2 The sum to infinity of the series.

Copyright reserved Il NN Pleas tum ove
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(4)
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QUESTION 7
7.1 If f(x)=3x- x? , determine f / (x) from first principles.
72 Determine ~dl, if:
dx
721  xy=5
X
73 Given f(x)= 2x? + x -1, calculate the equation of the tangent to the curve
of / where the gradient equals -3.
7.4

Draw a neat sketch graph of the function y= x> —x? -5x-3.

Clearly show all intercepts with the axes as well as the coordinates of the
turning points. Show ALL your calculations.

Copigh reserved WL Pless tum over
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)

(4)

(6)

(17)
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QUESTION 8

8.1 An advertising company has asked you to design an advertising disc that
consists of four semicircles and has the shape as shown in the figure below.
The larger semicircles have radius R and the smaller semicircles have radius
r. The values of R and r may vary but R + r =200 mm. To minimise costs
the company has stated that the area of the shape must be a minimum.

8.1.1 Show that the area of the figure is given by
A=2rR? - 4007R + 40 0007 @)

812 Use differential calculus to determine the values of R and r if the
area, A, of the figure is a minimum. 4)

8.1.3 Consider your solution in QUESTION 8.1.2 and explain why the
shape suggested by the company is not possible if you want to
maintain a minimum area. (2)

8.2 The profit yielded on a taxi is dependent on the average speed at which it is
being driven. The profit (P) in rands per hour is calculated from the formula

3 : D
P=- %xz + 6x —180 , where x is the average speed in kilometres per

hour, and x = 30.

Determine:
8.2.1  The speeds at which no profit 1s yielded. (3)
8.2.2  The most economical speed and the corresponding profit per hour. (5)

823  The speeds at which the owner will show a loss. (3)
[21]
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QUESTION 9

In a certain week a radio manufacturer makes two types of portable radios, M(mains)
and B(battery). Let x be the number of type M and y be the number of type B. In
the sketch the shaded area represents the feasible region.

AY A

160+

]20‘\

g
80

A 4

404

0 o € 150 180 > X
9.1 Write down the constraints to the linear programming problem, given:

9.1.1  Atmost 60 of type M and 100 of type B can be manufactured in a
week. (2)

912 At least 80 radios in total must be produced in a week to cover
costs. (1)

9.13 It takes Z hour to assemble a type M and 7 hour to assemble a

type B. The factory works a maximum of 60 hours per week. (2)

92 If the profit on a type M 1s R40 and on type B is R80, write down the
equation in terms of x and y which will represent the profit (P). (1)

93 Draw the search line that represents the profit function on the diagram sheet
provided. (D

94 Use the graph to determine the pair (x; y) in the feasible region where the
profit is maximum. 3)
9.5 What is the maximum weekly profit? (2)

9.6 The manager is informed that the workers' union plans a strike for the

following week, which will result in only 50 hours being worked. How many
radios of each type should now be manufactured for maximum profit, and
what will the maximum profit now be for the week? 4)
[16]
OTAL: 200

T
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Mathematics Formula Sheet (HG and SG)
Wiskunde Formuleblad (HG en SG)

_——bi\fb‘? —4ac

xXx =

2a
T,=a+(n-1)d S,,z—;(a+l) S,,=§[2a+(n—1)d]
n n
T, =a.rn—1 Su - d;_—i_) (r+ 1) Sn _—_dr_;_l.)(ri 1)
8. =If_r r# 1)

r " r n
A:p(u_j a-H1-L
100 100

f(x+h)-f(x)
h

f'(x)=Ilim
h—

d=\/(x2'x1)2+(.)’2_.}’1)2

y=mx+c

y-yi=m(x-xp)

m= Y2— Y
x2 —xI
m=tanb

H

X;+Xy; Yi+Yy2
2 2

x2+y2=p?
(x-p) +(y-q) =r?

In 4ABC: e b __ ¢
sindA sinB sinC

a’=b%+¢? - 2bc.cos A

area AABC = Y, ab.sinC
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MATHEMATICS HG - PAPER 1
WISKUNDE HG - VRAESTEL 1

DIAGRAM SHEET QUESTION 9/VRAAG 9 DIAGRAMYVEL

NOTE: THIS SHEET MUST BE HANDED IN WITH THE ANSWER BOOK.
LET WEL: HIERDIE BLAD MOET SAAM MET DIE ANTWOORDEBOEK INGELEWER WORD.

CENTRE NUMBER
SENTRUMNOMMER

EXAMINATION NUMBER
EKSAMENNOMMER

AY

160 |

120 _\

80

A 4

40 }

0 I \ ! | >x

40 80 120 160

Copyrightreserved WL LD




Question 1
11 11
12
13

Mathematics - HG - Nov 2002 National Paper 1 Memorandum

[Grade 12 Mathematics - HG]

Final Version 8/11/2002

Ex+33i-x0=4
—22 +3x+9-4=10
23 -dx-5=10
(2x-5x+1=10

5
¥="arx=-1

2
x+2fx-8=10

(Nx+ax-2=10
\E=—4 fo's «..'rp_:= 2

/& x=4
since Az =10

OR

(x-8)" = (-2fx)*

X -l6x+ 64 =4x

x - 20x+ 64 =0
(x—16)x—41=10
=16 arx=4

Mfd
OR

V2y—8=10
y+hiy-2)=1
y=—4ary==_

1+2 16 -8 =16 =10

MaA

4+2.f4-3=10 x=4

(2 + Dxz-1)=10
F+l=0arzx-1=0
x=1

(4)

®)

®)

(®)

)

v correct expansion of LHS
v std form (-1 if not = 0)
v both factors

v both answers, none rejected

v v factorisation, M/A
[if (Nx-4x+ 2y =10 ]

v both answers

v v rejecting one & accept the other

v squaring both sides

std form
factors

X=4

rejecting x = 16

€ €

Let ¥=~%
factorisation

2 y- values
rejecting x = 16
acceptingx =4

0
P+ lr—6d=1 z

€ € K K X

If

v interpretation
v answer

If x=+~1 or 1 — (2 marks)
If x=~"1 or 1 - (1 mark)

If x=+/~1 (0 marks)
Answer only x = 1 (2 marks)



12

14

4 -x|= 20 (4)
-20£4 - x=< 20

—24=-x=14

x=24 and x= 16

Or —16=x<24
4 -x|=20 (4)
j4 - xf = 20°
1fi—8x+x° <400
P -8x-384 20
(x—24x+ 161 =0
—1fZxs24
l4-x|< 20 (4)
4-x=20 —(4-x)=20
—x=16 x=24
x=—16 x=24
—162x224
i—-x -
T+ 7
3-x

=0 BD max E
start with ¥x+7 5

no > 0, but use a number line, x > -7 and x

4
<35

[% marh] (5)

v removing | |

v transposing 4

v changing inequality Sign
v correct values

Ifor/,-1

v squaring both sides

v std form
factors
v answer

<

definition
accuracy

two inequalities
answer

€ € <

v v removing square & setting

inequality
*=01mark
both 3 and =7 1 mark

3
—Xx>0&x+7>0[BD 5]

v critical values (for both)
v v each inequality



13 For non-real roots A<( v A<O
b —dac <0 v b?—4ac
P sk <0 ) v sustitution in A
-8k <
k(k-8) <0 [25]
k<8 v v critical values & ienquality signs

. 2
[no mention of A < 0 BD max — marks]

Question 2
21 11 i k b x 0 v formula
y=hoary=— [but ﬂ”tJ"=E g] v substitution in formula
(4)(2) =;3 . (3) v equation
FJlxl=— or xy=8 or y=—
x k
12 xz + yz =.?'2 v formula
2 gt am 0 v substitution
Fpr=lotas= v equation
g(%) =-f20- ¥ (3)
OR
Y AR 3 v formula
g =NT X e RS v substitution
2=t -4 2=-fl6-+2
416 R Orf+f=zn,yzu
2 1 v equation
BD — marks
gz =+20- 2 3
22 Ty (4)  withy =x-pand then substitutes
4-p=2
=|x—-
y=lx-2| p=12 BD2
4
@2 2=p-p| |4~ p|=2
4-p=Zor —4+p=2|}J4-1=2
p=larp=1 2
p=2ima —
Fromsketch p= 2 4
42) 4
4
v subsitution
v both equation
v both values of p
v selectingp =2



23

24

Question 3

31

OR

L
A=t
Clp,0) & m=1
-p

ANy
2_
4_

5=
p=d=p=1

y=—x+2 and y=+20-
—-x+2 =\/ﬂ

(—x+ 207 = (20— 2*3?
r-d4x+4=20-x*

275 —4x-16=10
2(x—-Nx+ =10

x=d orx=-1

x=4 WaforB x=-2
Bl-24)orx=-2andy=4

-2Zx=4
TpEx 4 (accept) or xpfw =y,

y=2(x-1)2

Turning point (1,0)

x-intercept 2(x - 1)2=0
x=1

y-intercepty = 2(0 - 1)2=2
(0.2)
&Y

(6)

(2)
[18]

(4)

&

&

OR

v form
v v point C & value of m

v simplification

]
r—2=+f2-x% 2
fi

v equating the equations
v squaring both sides

|x-3f = [Jzn— x )2
or

v std form
v factors
v correct values of x

1

v answer (answer only f)

v v answer
—Zox=d (]_ mark)
XE[—2,4](v V)

graph not drawn, i e only

2
calculations max 4

v y-intercept

v v turning point

(1 mark: x value, 1 mark equal roots)
v shape



31

32 21
32 22
33
Question 4
41
42

For correct answers non-

graphical techniques 1
k>0 2
k<-2/acceptk<-2

off at A and B
1

[Calculation, i e not using graph max 2]
Draw liney = 4% only v

Calculate x values and show A and B on x-
axisv v

Flx=22 vax' + ax- 2 ®)
fEp=8
-3 val-Lfval-L-2=0

11 1

——+-a-—a-2=#
474" 7

—l+a—-2a-8=4b (x by LCD =4)
g =—4b-1

JZ = (x-8)plx)+ i

JiZy=10

2-81p(0+ k=10

k=6p(2)

but p(2)=5 (5)
(2-851+k=10 [10]
k=6(5)

=30

(2)

(2)
(2)

[10]

< <

2 is C/A marked form 3 1
v v answer,k>0wv
v v answer

v v ongraph
1

at points of intersection max 2

1
-2 & knowing rem thm v
substitution

simplification

answer

knowing factor theorem
substitution

knowing remainder theorem
substitution

answer



Question 5
51
52 21

Fp2)=5

ther p(X1=2+1
Fxi=(x-81x+ N+ k&
(@)= (-6)5)+ k=0
k=731

trua % ks

log3 lng%] (3)

1
l+4log, 3logy —=1+4
B¢ 2108 2 [lngdl log9
lag3 -loz 2
4 0g 0g

2log2 2log3

_tea[-1]oio1o0
4

OR

1+4(log , Ilog , 2™
=1+4(1log; (- 11og: 3)
—1+4(-D=1-1=0
OR

1+4log, 3

1'3'%4%
log, 9
1'3'%4 %

2log, 3

=1+4log, 3

1+ 2log, 5
1+log, (1P =1-1=10

2x+1+'?= 22—3’
4
22" +7=?

22% 472 -4=0
(27 + 432 2 -1)=0D
2'=—4 ar 22" =1
impossihle 2% =1=77

x=-1

(6)

v change of base (once only)

v simplification
write in terms of log 2 & log 3

v for-1

2
v If start with = 0 max 3

4
. or
v exponential law
multiplying by LCD & std
factorizing or & = 27
both equations or 2k = 1 only
¥ =0
x = value

€ € < < <
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2k+T-4=0

2k + Thk—4=0
(k- Di(k+4)=0
k=1ork=—4

2" =2l or 2t =4

x=-1 MNiA

xlogs= lngg +xlog3

lngﬂx=1033x=lng§
5y 3

log[ 2] =log2

se[ 2] ~toe

({56

3 3 3

x=-1

OR
xlogh = lng§+ xlog3

xlogs =log3-logs+ xlog3

¥+l %+l

log 5™ =log3

5x+1 — 3x+1
x+1=10

r=-1

OR
x(logs-log3)= lngg

5 3 5
zlogZ =log==-log>
83 ES 2

(x+1]1|:|g§= 0

x+1=10

x=-1

3| po 0B3

OR
a =lug§+xﬂug3—lugﬂj

—lng3+xlng3
5 5

O0={x+ ljlugg

x=-1

(4)

(4)

(4)

(4)

€ < < <

<

log law
single log

common base
answer

log law
removing logs
50 =30
answer

factorisation

single log
factorisation

x-value

factorisation

single log
factorisation
x-value
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*A

*B

OR
xlogs= lngg +xlog3

logs® = lnggf

5v = 30

5
Sx_E_[SJ_l
x5 \3
x=-1

log(Zx—-z—loglx-2)

log(Zx—+loglx—27210

log(2x-3(x- D =1ogl
2% - Tx+h21

25 -Tx+ 520
(x-D2x-5120

)
=1 or xEE

By defimtion of logs
2x—320 and x-2>=10

3
xo= and x> 2

and x =1 nrxig
xEE

2
OR

log{2x-3) Ell:ngL
-1

2x—32i
-2
(2x—3x-2-1 >0
(x—2)
2f—?x+5}n

x-2
(2x—5x-1) -

x=2
xz2lorlsx=l

(10)

<<«

v single log
v removing of logs

2 T
if drf-Tx+dz0BD

if 208 =Tx+5%1 BD g

v std form
v factorization
v v each answer

v use of definition
if > is used -1
v values of x

v v solution
writes down final solution from
*A to *B full marks

v + last 4 marks



53

54

31

32

33

Jix =37

—y=log; x
y=-log;x
Ory=log, x
3 OR
&
¥

y=3"
logz y=-x
Xesy
log, x= -y
y=-logsx
ory=log, x

F 1

Q on graph

Letx=1og, 90
a0 = 3
3?{

3
73096 _ gx-1

a0 =31

3,0% =x-1
x=4,09%

30=73"%

a0 = 3% (1 mark)

330=37" (1 mark)

log, 90=4,096 (1 mark)

OR

)

(4)

M)

@)

v writing in log form

¥= (%)x (1 mark)
f'llixj=1|:|g} x (1 mark)

3

v equation

v curve of f/ shape

v y-intercept

v curve of f-1 / shape
v Xx-intercept

3
no or incorrect label: 4
if f incorrect max 2 marks

v answer
no mark if no intersect

v expressing in log from
v exponential form

v answer



Question 6
61
11
12

30 = 33 0%
log, 30 = 3,096
log; 90=1og; 3+ 1oz, 30

= 1+ 3,09
— 4,096
OR

log, 30 = 3,096
log,30+1log, 3=3,096+10g,3
logs 90=73 096 +1

=4 094

5 = %(?n +15)
425=§(??2+15]

250 =T + 150
Tt +15m-850=0
(Tr+85)(p-100=0
25
n=——/12140rn=10
7
M A

To= 555
i 5
=E(7xﬁ+15j—5(7x5+15)

= 3(57)-5(25)
—171-125

- 4f

OR

1
f=5=-(1+15)=11

f;=53—51=§(?.2+15)—11=13

d=T-0=7
To=a+5d
=11+57

— 46

®)

@)

[33]

®)

(4)

(4)

v log form
v log law

v answer

v substitution Sy = 425

v standard form
v factors or

e =15+ 424025
14
v acceptingn =10
v rejecting the other solution

3
correct answer only 3
v v interpretation
ifd=S9-S1 =18 (max 1)
v substitution

v answer

v calculating term 1

v calculating 2Nd term
v common difference

v answer



OR
425=5(2a +9d)

85=2a+9d (1 1 mark
171=32a +54)
57 =2a+ 5d (27 1 mark
(N-(2) 28=4d

d="7

a=11 1 mark for a and o

To=11+57=46 | mark

witha=400,r=1,1 v values foraand r
f? — ﬂ,l?,.i'e—l
ot v formula
10y v substitution
L=4001 1+ — 4 v answer
1aa
= 400(, )"
= F708, a2
Accept T, evenif
AP Maxz § marks

OR
, 440, v 484, v 532,40, 585,64, 644,20, marks
708,62 v v

alr —1) 3) v formula
5 =

r—1
400) 4,17 -1 | + substitution

STl Accept B; even 1f
~Ri734,87  |[APMax 3 marks v answer
OR
+ 440 + 484 + 532,40 + 585,04 + 644,20 all theterms v v ,
= 3794,86 answer v

T, = 3086,24 (2)
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23

31

*A

*B

T =ar™! 1500 ® v

v substitution
40001, 1 = 1500
n-1 v log law
LU >375 v simplification
_qlog37 v value of n & answer

logl 1
r-1>139 #2149

in the 15t month
OR

3
ifn=14,9 max §

7 =708,62, 779, 857, 943, 1037, 1141,
1255, 1380, T15 = 1518

Full
In the 15t month marks
OR
5, » 1500
®o_
MLVl SPPAT)
400[(1, 1 = 1] = 150
(L1 —1>0,375
(L1 =1,375
B335
n=4 (BD %)
a+l,a-1,2a-5
a-1_ la-5 T, T @)
T or Fl—ﬁ v equation
(2a-5)a+ 1) =g -1
gl mg—f=1 v std form
v factors
(@ -3+ 2)=10 v both values of a
a=3ora=-1 v sequence whena =3
=3 4,2 1 v sequence when a = -2
C 2 1.3 v value of a
d=7e h if goes directly from *A to *B full
=3  serles conwergent marks
R
_a-l
a+1
1
,--~=E ar r=130N{4)
a=73
OR marks

only 4,2, 1 r =% and series convergent
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Question 7
71
72 21

22

OR

1
ronlya=3 max 7

Fix)=3x-x"
=l LI g

W+ B —(x+ B - (3x-2)

S =lim p
A+ dh-x - 2xh-F —dx+ x

=lim
k0 I
. 3h-2zh -k

=M —
b0 I

i G 22— k)
k=0 b

(4)

[32]

(6)

)

(4)

v v formula & value for r

v substitution

v answer

If working with a = -2 or with both

p
values of a max 4

definition/formula
substitution

< <

<

simplification/expansion
simplification
factorization

-1 lim = or lim missing
h—0 h—0

< <

v answer
answer only no marks

v Y subject with negative exponent
v derivative

v simplification

v v v derivative of each term

C/A if simplifying incorrectly,

but 3rd mark for similar difficulty of

3rd term
Notation -1



73

74

f(x}=2x2+x—1

Jilx)==-3
dx+l=-3
dx=-4
x=-1

y=2(-1F+(-1-1
=0
Y-n=mix-x)
y=—3(x+1)
y=—3x-13

Fri-a=-11
Fl=1=14
y—1d4=-11{zx+73)
y=-1lx-19%

4

mag =

Y=mr+c

y=-3x+c
=-3(-1)+¢

£=-3

y=—3x-3

f(x]=x3—x2—5x—3

y—intercept (0, -3

Fi=0=0  =x+11isafactor of /i)
Sl = (x+ Dl - 22— 3

for xantercepts fix) =0

le (x+ 1P (x-3=10
¥x=—lorx=73

For tuming points {x1 =10

3% - 2x-5=10
(Gx=5Nx+1)=0
x=3 orx=-1

Jin=0 (L0

F@=-95% E.-95)/(5.948)

(6)

<

< <

< <

<

€ € € K K K

v derivative & = -3
value of x
value of y

substitution
equation

factor or (x - 3)
quadratic factor

y=0
factorization
both values

definition=0
derivative
factorization
both values
y-value/TP
y-value/TP



AY a7
_ v v each turning point
S v y-intercept on graph or in
calculations
< i=1.0) 3 >, v x-intercept
v shape
W
[35]
Question 8
11 S " (1) 4 v v equation on A (2 or 0)
f4r=200 (2) v equation
F=200- R
Subst (2310 (1) v substitution
A= xR+ m(200- R
= R + (40 000 - 4008 + &)
= xR —400xR+40 000x
12 . ¢dd 4 v derivative = 0
Atrinimum TR =0 @
e drR—4llm<i v correct calculation of derivative
R 00x v value for R
A v value forr
=100 mm
=100 mm
1 3R = r =100 one will not get the 2 v v valid explanantion
desired shape but a shape with two equal
circle which touch externally.
Equal radius 1 mark
If a diagram is drawn, showing 2 touching
cicles
(2 marks)
82 21 Mo profit = P=10 (3) v P=0

3 R e6x-180-0
50

xt-160x+4800=0 v factorization
(x=40(x=1200=0 v both values of x

x=40kmikE or x=120/m 'k
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82
Question 9
91 11

P=—i£+ﬁx—1sn
30

dP
PE
mnaE dx

—Ex+ﬁ=lil
&0

480 - dx=10

x=80kmlh
OR

x=4D+12D=SDm.-’h

3 ) 6)
P=-(80)+6(30)-130

F=-240+4380-180
=& 40,00
OR

2(z)
x=(-0)-2)
x =80 lom'h
F=FRa000

23lossP <0 3
—if+ﬁx—18D <0
20

2 —160x+4800>0

(x—40)(x—120)> 0

30 =x <40 ks or x =120 kandh [21]
30 < x =40 kmdh or x 2120 kméh

OR
40 <x <120 0r

If40 <x <120
1

3

X <60
y <100 )

if units is leftoutin82 2
v interpretation /=0
v derivative

v value of x

v substitution

v value for P

v formula
v substitution

v speed
v v substitution & answer

v setting up the inequality

v v accept any of these 2 possible
answers
ignore x > 30 (given)

v v each inequality
if x =M, y =B in inequalities —
if = sign left out -1 once
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93

94

95

96

12

13

ClA marks
throughout the

queston

X+y=>80

2x+ 2y =60 or 4x+ 3y =360
= 40x + 80y = P

graph below

(accept any x between 15 and 20)

[fm=-215uzed

for search line give

2 for (60,40) and

3 for B, = 5600
Ao = 400151+ 80(100)
=E & 600

=4x+ 3y=300

max P now if x =0 and y = 100
i e 0type M, 100 type B

By =40(07+ 30{100)
=R 8000

)
)
)
)
©)

(2)
(4)

[16]:
200

v inequality

v LHS v RHS + inequality

v equation
v either dotted line

profitifx=15andy=100v v v or
0

v substitution
v answer

v v valuesof x & y

If m = -2 feasible region is lin
segment Answer (60, 20)
Pmax = R4000

v answer

120

160








