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MATHEMATICS P1 (EC/JUNE 2019)

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

This question paper consists of TEN (10) questions. Answer ALL the questions.

Clearly show ALL calculations, diagrams, graphs, et cetera that you have used in
determining your answers.

Answers only will not necessarily be awarded full marks.

You may use an approved scientific calculator (non-programmable and non-
graphical), unless stated otherwise.

If necessary, round off answers to TWO decimal places, unless stated otherwise.
Diagrams are NOT necessarily drawn to scale.
An information sheet, with formulae, is included at the end of the question paper.

Number the answers correctly according to the numbering system used in this question
paper.

Write neatly and legibly.
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(EC/JUNE 2019) MATHEMATICS P1 3

QUESTION 1

1.1 Solve for x, in each of the following:

1.1.1 x*+7x=0 (2)
1.2 5-10x-3x*=0 (correct to TWO decimal places) (3)
1.13 (2x-1)(4-x)=0 3)
1.1.4 2dx-3=x-3 (5)
1.2 Solve simultaneously for x and y in the following equations:

y=2-3x and x*+y=xy+x (5)

1.3 1.3.1 Solve for x without the use of a calculator, if: x = M
V125 (3)

5 5

1.3.2  Given that, @’ = w and Z_Z =7, prove that a = /25x343. 5)
[26]
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4 MATHEMATICS P1 (EC/JUNE 2019)

QUESTION 2

2.1 Consider the arithmetic sequence: 12;9;6 ;...

2.1.1 Determine the general term, 7. (2)
2.1.2  Determine the 40" term. ()
2.1.3 Determine the sum of the first 40 terms. (2)

2.2 The following information of a quadratic pattern is given:

e T =10

e The general term of the sequence of first differences is 7, =2n—9

2.2.1 Determine the second (T2) and third (T3) terms of the quadratic pattern. 3)
2.2.2 Determine the n term of the quadratic pattern. (3)
2.2.3  Which term of the quadratic pattern will be equal to 2019? 3)

2.3 Ina geometric series the sum is given by, S, =81-81(3)"

2.3.1 Determine the first term of the series. (1)
2.3.2 Determine the general term of the series, in the form T, = a.-""' (3)
2.3.3 s this a convergent series? Give a reason. 2)
2.3.4 Calculate the sum to infinity. (2)

3 12

2.4 Solve for x, if: Z(2x+3t)+2(3.2”) =0 @
t=1 r=7

[27]
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QUESTION 3

The diagram below represents the graph of f(x) = il-i-l
x —

A and B are the points of intersection between f'and its line of symmetry.

3.1 Determine the coordinates of the x-intercept and the y-intercept of the graph. 4)
3.2 Write down the equation of the vertical asymptote. (1)
3.3 Write down the range of f. (1)
3.4 Calculate the distance AB, between the two points of symmetry. 4)

3.5 The graph of y = f(x)is transformed to g(x) by a reflection in the x-axis followed by
a shift of 4 units in the positive x-direction. Determine the equation of g(x). (2)
[12]
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6 MATHEMATICS P1 (EC/JUNE 2019)

QUESTION 4

Given the equations f(x)=-2x"—2x and g(x)=3x-3, answer the following questions.

4.1 Draw sketch graphs of fand g on the same system of axes. Clearly indicate the
co-ordinates of the turning point, the axis of symmetry and the intercepts with the
axes. (6)

4.2 Hence, or otherwise, determine the values of x for which f'(x) > 0. (2)

4.3 ST is a vertical line segment between the two graphs parallel to the y-axis, with S on
the parabola and T on the straight line. Determine the maximum vertical distance

between the two graphs for x (—3 ,%) .

4)
[12]
QUESTION 5
The diagram represents sketch graphs of the functions, f(x)=2", with P(— 3 ; k) a point
on the curve, and g(x)=2x+1
A
y
f P(-3; k)
< 0 X
g
A\ 4
5.1 Find the value of k. (2)
5.2 Determine the equations of ' and g'. (in the formy=...) (4)
5.3 For which values of x will f'(x).g(x)<0? )

8]
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(EC/JUNE 2019) MATHEMATICS P1 7

QUESTION 6

6.1 Paul invested R150 000 for 5 years at an interest rate of 6,5% per annum compounded
annually. How much money will he get at the end of the five years? (2)

6.2 A bus is purchased for R975 000. Calculate the rate of depreciation of the value of the
bus if its trade-in value, 7 years later, is R134 000 on the reducing-balance method. 3)

6.3  Vivian wants to have saved R2 000 000 ten years from now. The interest rate for the
first five years is 6,5% p.a. compounded monthly, and then 7,5% p.a. compounded
quarterly, for the last five years.

6.3.1 Determine the effective interest rate for the first five years. 3)

6.3.2 How much does she have to invest initially to achieve this target? (to the

nearest rand) (5)
[13]
QUESTION 7
7.1  Determine the first derivative of f(x) = 5x? — 5x from first principles. (5)
. dy . \/; 1
2 = ="
7 Determine: ™ if y 7 3)

7.3  Given: g(x)=x"

Determine the average gradient of g between the points A and B, with x-coordinates
—1 and 1 respectively. 3)
[11]
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8 MATHEMATICS P1 (EC/JUNE 2019)

QUESTION 8

8.1 Sketched below is the graph of g(x)=-2x" —3x> +12x+20 = —(2x - 5)(x +2)’
A and T are the turning points of g. P(=3;11) is a point on the graph.

Ay
T
P(-3;11)
g

) A 0 B x

v
8.1.1 Determine the length of AB. 2)
8.1.2 Determine the x-coordinate of T. 3)
8.1.3 Determine the equation of the tangent to g at P(—3 ; 11) in the formof y =. . . 3)

8.1.4  Determine the value(s) of & for which —2x” —3x” +12x+20 =k has three
distinct roots. 3)

3
8.2 c(x)is a cubic function with ¢'(x) = —Exz +6x

8.2.1 For which values of x will the graph of ¢(x) be increasing? 3)
8.2.2 Discuss the concavity of the graph of ¢(x). 4)
[18]
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(EC/JUNE 2019) MATHEMATICS P1

QUESTION 9

A window frame consisting of 6 identical rectangles is illustrated below. 12 metres of
aluminium material is used for the frame. The width of the frame is x metres and the height
h metres.

X

A
v

9.1  Express the height, 4, of the frame in terms of x.

9.2  Determine the dimensions of the frame so that the area of the window is a maximum.

)

(6)
8]
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10 MATHEMATICS P1 (EC/JUNE 2019)

QUESTION 10

10.1 For two events, A and B, in the sample space, S, it is given that P(A) = 0,55 ;
P(B) = 0,6 and P(A and B) = 0,25

10.1.1 Draw a Venn diagram to represent the above information. 3)
10.1.2 Determine P(A or B) (2)
10.1.3 Determine P(A and B') (2)
10.1.4  Are the events mutually exclusive? Give a reason for your answer. (1)
10.1.5 Are the events exhaustive? Give a reason for your answer. (1)

10.2 Complaints about a restaurant fell into three main categories: the menu (M), the food
(F) and the service (S). In total, 173 complaints were received in a certain month. The
complaints were as follows and illustrated in the diagram below.

110 complained about the menu

55 complained about the food

67 complained about the service

20 complained about the menu and the food, but not the service
11 complained about the menu and the service, but not the food
16 complained about the food and the service, but not the menu
The number who complained about all three is unknown

Sample Space = 173

M F

2

10.2.1 Write down the values of @ and b. (in terms of x where necessary) 2)
10.2.2 Determine the number of people who complained about ALL three categories. (2)

10.2.3  Determine the probability that a complaint selected at random from those
received, complained about AT LEAST TWO of the categories. (2)
[15]

TOTAL: 150
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INFORMATION SHEET: MATHEMATICS

e —bi\/bz —4ac

2a
A= P(1+ni) A= P(1—ni) A=P1-i)" A=P(1+i)"
T,=a+(n—-1)d sn=§(2a+(n—1)d)
a(r”—l)
T, = ar™1 S =——" r#l S =—; —1<r<l
r—1 -r
x|(1+i) -1 _(Qai)"
F= ( ) P:x[l (I+7) 7]
l i
fv(x): lim f(x+h)—f(x)
h—0 h
X +Xx, Yy, +y
d =, ~x)2 + (= 3))° (1 2 2]
2 2
y=mx+c y=y, =m(x—x,) mzyz_y1 m=tan@
Y2 =5
(c-af (- =+
In AABC:

.a = ,b = .C a? =b% +¢% —2be.cos 4 areaAABC:lab.sinC
sin4d sinB sinC 2
sin(a+ ) =sina.cos f+cos a.sin § sin( o — ) =sina.cos f—cos a.sin B
cos(a + ,b’) =cosa.cos f —sina.sin cos(a — ,B) = Ccos@.cos f +sina.sin

cos’ a —sin’ «
cos2a =<11-2sin’ « sin2a = 2sina.cosa
2cos’ a—1
n 2
(xi _f)
)—szx 62 — =l P(A):n(A)
n n n(S)

P(AorB)=P(4)+P(B)—P(4and B)

y=a+bx
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MATHEMATICS P1/WISKUNDE V1

(EC/JUNE/JUNIE 2019)

NOTE/LET WEL:

e Ifacandidate answered a question TWICE, mark the FIRST attempt ONLY.

Indien n kandidaat n vraag TWEE keer beantwoord het, merk SLEGS die EERSTE poging.
e  Consistent accuracy(CA) applies in ALL aspects of the marking guideline.

Volgehoue akkuraatheid is op ALLE aspekte van die nasienriglyn van toepassing.
e Ifa candidate crossed out an attempt of a question and did not redo the question, mark the

crossed-out attempt.

Indien n kandidaat n poging vir n vraag deurgetrek het en nie die vraag weer beantwoord het

nie, merk die poging wat deurgetrek is.

e The mark for substitution is awarded for substitution into the correct formula.
Die punt vir substitusie word toegeken vir substitusie in die korrekte formule.

QUESTION 1/VRAAG 1

LLL | x> +7x=0

(x4 7)=0 v both factors / beide faktore

x=0 or x+7=0 v both x-values / beide x-waardes

x==7
)

1.1.2 .

5_10x—3x2 =0 Penalise 1 mark for

incorrect rounding off./
Penaliseer 1 punt vir
[12
x= —b* b —4ac verkeerde afronding.
2a
—(=10) £4/(=10)* —4(=3)(5
x= 10 \/( ) ()6) v substitution / vervanging
2(-3)
. 10£+/160
-6
Sox=0,44 or/of x=-3,77 v'v' x-values / waardes
3)

1.1.3

2x-1D)4-x)=0

- —-4)<
Qx-Dx-4)<0 v critical values / kritieke waardes
S —
b2 4
< > | vV answer (accuracy) /
1/2\-/4 antwoord (akkuraatheid)

1

—<x<4

2 (3)

Copyright reserved/Kopiereg voorbehou
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(EC/JUNE/JUNIE 2019)

MATHEMATICS P1/WISKUNDE V1 3

1.1.4

2Wx-3=x-3
(2@)2 =(x-3)’
4(x—3):x2 —6x+9
0=x"—6x—4x+9+12
0=x"-10x+21
0:(x—3)(x—7)

ox=3 or x=7

v’ squaring both sides / kwadreer beide kante
v’ multiplication / vermenigvuldiging

v’ standard form / standaardvorm

v factors / faktore

v’ answers / antwoorde

x:3\/E—2\/@
J125
x:3x/9><5—2\/16><5
J25x5
x:9J§—8J§
545

1
X=—
5

(5)
1.2
Y==3x+2 e, (1
XA Y =XV + X, (2)
v o .
(M) in (2): ¥ +(=3x+2) = x(-3x+2)+x substitution / vervanging
X =3x+2=-3x"+2x+x
2
4x'=6x+2=0 v standard form / standaardvorm
2% =3x+1=0
(2x—1)(x—1) =0 v factors / faktore
—1 —
x="2 or/of x=1 v x-values / waardes
—1 e
y=vaorlof y=-1 v y-values / waardes
(%)
1.3.1

v factors under root / faktore onder wortel
v’ simplification (this step must be seen) /
vereenvoudiging (hierdie stap moet gesien word)

v answer / antwoord

3)

Copyright reserved/Kopiereg voorbehou
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MATHEMATICS P1/WISKUNDE V1 (EC/JUNE/JUNIE 2019)

1.3.2

a =Y/25%x343

v  equation (3) / vergelyking (3)

v substitution / vervanging

v simplification / vereenvoudiging

v simplification / vereenvoudiging

v isolating a / isolering van a

)

[26]
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MATHEMATICS P1/WISKUNDE V1 5

QUESTION 2/VRAAG 2

2.1.1

a=12 and/en d=-3

T =12+ (n-1)(=3)

vd=-3

v answer / antwoord

2.1.2 T = _3(40) +15 v’ substitution / vervanging
=-105 v  answer / antwoord
2
213 40
Sy = ?(12 + (_105)) v substitution / vervanging
=—1860 v answer / antwoord
2)
2.2.1 | Quadratic Pattern /| Kwadratiese Patroon :T, =10
1" difference pattern /1" verskille patroon : v first differences / eerste verskille
-7:-5;-3;...
v v
“T,=3 and/en T,=-2 answers / antwoorde (T, and/en T(23§
222 | 2a=2 3a+b=-7 a+b+c=10 v value of a / waarde van a
B _ B _ v value of b / waarde van b
a=1 M+b==7  D+(10)+c=10 v value of ¢ / waarde van ¢
Co 2
- L =n"=10n+19 (v¥'Y'¥'can be awarded at formula /
kan by formule toegeken word)
3)
223 | p> ~10n+19=2019 V eauation / vereelvit
equation / vergelyking
n*—10n-2000=0
(n _ 50)(11 I 40) —0 v factors / faktore
n=50 or/of n=-40
. T, =2019 v answer / antwoord (Tso)
3)
2311 g —81-81(3)"
T,=S,=81-81(3)"
v answer / antwoord

Copyright reserved/Kopiereg voorbehou
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6 MATHEMATICS P1/WISKUNDE V1 (EC/JUNE/JUNIE 2019)
232 [ 1,=5,-8,
=72-54 v T,=18
=18
,_L_18 1 o1
I, 5 3 3
T =ar"'
a v answer / antwoord
ol
3 (3)
2.3.3 | Yes/Ja. v YES / JA
1
r=—1<§<1 ; r#0 v reason / rede
2
234 4
S, =— or/of S, =81-8113)™
- . v substitution / vervanging
_ 4 =81—81(1j
1-1 3
v’ answer / antwoord
=81 =81
(2)
24 | 3 12
> (2x+36)+ (32 ")=0
t=1 r=7
192(2° -1) V (2x+3+2x+6+2x+9)
(2x+3+2x+6+2x+9)+T:0 v sum of GS / som van MR
6x+18+12096=0 v simplification / vereenvoudiging
6x=-12114 .
answer / antwoord
[27]
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(EC/JUNE/JUNIE 2019) MATHEMATICS P1/WISKUNDE V1 7
QUESTION 3/VRAAG 3
3.1 | (let/laat y=0) (let / laat x =0)
2 ) v substitution / vervanging (y = 0)
——+1=0 y=—-s+I
x—1 0-1 v substitution / vervanging (x = 0)
2 =-1 y=-2+1
x—1
2=-x+1 y=-1 v’ coordinates of A / koordinate van A
x=-1
(~1;0) 0;-1) v’ coordinates of B / koordinate van B W
32 | x=1 v  answer / antwoord (1)
33 |yeR\{1} OR/OF yeRbuty#1 v  answer / antwoord
1)
34 . .
A( \/5+1’ \/§+1) and | en B(\/E+l’\/§+l) v’ coordinates of A and B
2 2 kodrdinat AenB
ABzz(\/E+l+\/§—1) +(\/§+1+\/§—1) oordinate van A en
2 2 v’ substitution / vervanging
= (2\/5 ) + (2\/5 ) v simplification / vereenvoudiging
=16 v answer / antwoord
. AB = 4units / eenhede @)
3.5 2
h(x)=— (x _s ) +1 v —ve (reflection / refleksie)
v (x—5) (shift / skuif)
(2)
[12]
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8 MATHEMATICS P1/WISKUNDE V1 (EC/JUNE/JUNIE 2019)
QUESTION 4/VRAAG 4
4.1
1 Parabola / Parabool
y
| v x-intercepts / x-afsnitte
p
I
i | 8 v Turning point / Draaipunt
; /1\ o v' Axis of symmetry / Simmetrie-as
=
|-/z 1 v’ Shape / Vorm
: Straight line / Reguitlyn
: v x-intercept / x-afsnit
f | -3 v y-intercept / y-afsnit
I
I
(6)
4.2 | From sketch / Vanaf skets
-1<x<0 or/of xe(—l;O) S ) g
wi
Algebraic solution / Algebraiese oplossing answer fantwoor,
-2x*=2x>0
—2x(x+1)>0 R .
2x(x+1)<0 -1 0
cv/ikw:
-1<x<0
()
43 | ST =-2x"-2x-(3x-3)
=-2x>—5x+3 v ST =-2x*~2x—(3x—3)
ST'(x)=—4x-5=0 vs
T=0
—4x=5
5 -_2
X = —Z v X 4
2
5 5
Max | Maks =—2| —= | =5/ —— |+3
4 4
49 1
= ?/ 6§ v'answer / antwoord
“)
[12]
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(EC/JUNE/JUNIE 2019) MATHEMATICS P1/WISKUNDE V1 9
QUESTION 5/VRAAG 5
S =2
k=27 v’ substitution / vervanging
1
k= T v answer / antwoord
(2
5.2 = (x) Cx =27 v interchanging x and y
omruil van x en y
y=log,x v  answer / antwoord
-1
g (x): x=2y+l : .
B v interchanging x and y
x=1=2y omruil van x en y
y=1ix-1 v’ answer / antwoord
“4)
53 | f'(x).g(x)<0
f'(x)is always +ve v method / metode
g(x)is —ve forx <—"
+ve forx>—"%
v answer / antwoord
X< )

8]
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10 MATHEMATICS P1/WISKUNDE V1 (EC/JUNE/JUNIE 2019)
QUESTION 6/VRAAG 6
o1 4=P(1+i)
> v’ substitution / vervangin
:150000(1+6’5j 88
100 v’ answer / antwoord )
=R205513.00
62 | 4=P(1-iy
134000 =975000(1 —i)’
(1—iy 134 v substitution / vervanging
—1 [
975

—i=-0,2468673864
c.rate/ koers =24,69%

v simplification / vereenvoudiging

v’ answer / antwoord 3)

6.3.1

. n
. 1
1+zeﬁ:(l+%j

0 12
Ly =(1+6’5A)j -1

i,; =0,066971852

..effectiverate/ effektiewe koers =6,70%p.a.

v formula / formule

v’ substitution / vervanging

v’ answer / antwoord 3)

6.3.2

60 20
x(l+ 6,3 j l:1+ 7’5} =2000000
1200 400

B 2000000
60 20
1+ 6,5 1+ 7,5
1200 400

x=R997500,00

60 20
4 (1+ 6,5 j v 1+ 7,3
1200 400

v equation / vergelyking (= 2 000 000)

v making x subject of the formula /
maak x die onderwerp van die formule

v’ answer / antwoord 35

[13]
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MATHEMATICS P1/WISKUNDE V1 11

QUESTION 7/VRAAG 7

Penalise 1 mark for incorrect notation in the question
Penaliseer 1 punt vir verkeerde notasie in die vraag

7.1 | f(x) =5x? —5x
f(x+h) =5+ h)?—5(x+h)
= 5(x? + 2xh + h®) — 5x — 5h
= 5x2 + 10xh + 5h? — 5x — 5h v 5x2? + 10xh + 5h? — 5x — 5h
vy v S+ h) = f(x)
=t
_ 5x2 + 10xh + 5h% — 5x — 5h — 5x2 + 5x v’ substitution / vervanging
e h
v simplification / vereenvoudiging
_ 10xh — 5h? — 5h
= lim
h—0 h
 h(10x + 5h — 5) v’ common factor / gemene faktor
= lim
h—0 h
= lim(10x + 5h —5
hlg(l)( x ) v answer / antwoord
Answer ONLY: 0 marks ®))
=10x -5 SLEGS antwoord.: 0 punte
7.2 L1
G
1 L 1
y=—x2-x" \/y:lxz—x3
2
dy 1
L —=—x 2+3x"
dx 1 ; 4
v —x v 3x
4
3)
73 fED= (1 =
3 v f(-1) and/en f(1)
SM=1) =1
= S(x)—f(x)
Xy =X
) v/ substitution / vervanging
1-(=1)
2 v  answer / antwoord
=—/1
2 (3)
[11]
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12 MATHEMATICS P1/WISKUNDE V1 (EC/JUNE/JUNIE 2019)
QUESTION 8/VRAAG 8
8.1.1 f(x):—(2x—5)(x+2)2:0

—2x+5=0 or/of x+2=0
" x:g or/of x=-2

AB =4, 5units | eenhede

v’ x-intercepts / x-afsnitte

v  answer / antwoord

2
812 | f(x) = —2x3 —3x2 + 12x + 20
fl(x) = —6x2—6x+12=0 v ()
x24+x-2=0
x+2)x—1)=0 v factors / faktore
x+2=0o0r/of x—1=0
x=-2 or/of x=1 v’ correct x-value for T/
korrekte x-waarde vir T
Ta : y) (3)
8.1.3 = —6(—3) —6(—
m, =—6(=3)"—6(-3)+12
=-24 v gradient / gradiént
-y, =m(x—x
YTh ) v substitution / vervanging
y—=11=-24(x+3)
y=-24x-61 v answer / antwoord
3)
8.14 | T(1;y)
v’ max. value / maks.
y =—2(1)3 = 3(1)% + 12(1) + 20 waarde
=27
v'v answer / antwoord
~0<k<27
(accuracy/akkuraatheid)
3)
821 | 3,
c'(x) = _Ex +6x=0 v equating to 0 / gelykstel
aan 0
x(—=3x+6)=0
x=0 or/of x=4 v factors / faktore
S 0<x<4 v’ answer / antwoord
(accuracy/akkuraatheid)
3)
822 | 0+4
c"(x)=-3x+6=0 orlof x= BN v method / metode
v x-value / x-waarde
x=2 x=2
". ¢(x)is concave up for x < 2/ c(x)is konkaaf opwaarts vir x <2
. . . v
c(x)is concave down for x > 2/ c(x) is konkaaf afwaarts vir x > 2 conclusion/gevolgtrekking
4
[18]
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QUESTION 9/VRAAG 9
9.1 12-4x
h= 3 v'v' answer / antwoord
(2)
9.2 Area =1xb
=x ( 12 ; 4x j v/ substitution / vervanging
4x*
=4x— v’ answer / antwoord
A(x)=4-5x=0
(x)= gx = v derivative / afgeleide
; v ['(x)=0
——x=-4
3
x=1,5m v’ answer / antwoord
b 12—431(1,5) o
v answer / antwoord
(6)
[8]
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QUESTION 10/VRAAG 10
10.1.1 P(S) = 1
A B
v 0,3&0,25
v 0,35 & 0,25
v 0,1
0,1
3)
10.1.2 | P(Aor/of B)= P(A)+ P(B)— P(Aand/en B)
—0.5540.6—0.25 v" method / metode
=0,9 v’ answer / antwoord
or | of (from sketch / vanaf skets)
P(Aor/of B)=0,3+0,25+0,35
=0,9 )
10.1.3 P(Aand/en B')=0,3 v'v answer / antwoord
2
10.1.4 | No/Nee : P(ANB)=0,25%=0 v answer / antwoord
(@)
10.1.5 P(AUB) =0,1%0
No/Nee : or/ of v answer / antwoord
P(A4UB)=0,9#1 (1)
102.1 | a=20 v a=20
b =(40—x) v b=(40-x) )
1022 | 79-x+20+19—x+x+114+16+40-x=173
2 =173-185 v’ equation / vergelyking
—2x=-12
x=6 v answer / antwoord ~ (2)
10.2.3 | P(atleast?2/tenminste2)

v" adding correct values /

= 20+11+16+6 tel korrekte waardes op
173
33 0 v  answer / antwoord
—5/0,31/30,64 2)
[15]
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