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2 TECHNICAL MATHEMATICS P1 (EC/NOVEMBER 2020)

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.
1.  This question paper consists of 8 questions.

2. Answer ALL the questions.

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

4.  Anapproved scientific calculator (non-programmable and non-graphical) may be used,
unless stated otherwise.

5. Ifnecessary, ALL answers should be rounded off to TWO decimal places, unless stated
otherwise.

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

7. Diagrams are NOT necessarily drawn to scale.

8. An answer sheet is attached for QUESTION 6.5. Write your name in the spaces
provided and then hand in the diagram sheet with your ANSWER SHEET.

9.  Write neatly and legibly.
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(EC/NOVEMBER 2020) TECHNICAL MATHEMATICS P1

QUESTION 1

1.1 Simplify the following WITHOUT using a calculator:

1.1.1

1.1.2

1.1.3

1 2

2/64p12q6 +%/8p6(]3

(4—1 )3 p3n-2

43n+2 (ljn+3
8

3\/§+\/§
450 - 242

log 27 +3log, N
Zlogx«/g

x> =25 _x2—2x+4
x> +7x+10 X +8

1.2 Convert 110 100, to decimal notation.

1.3 Evaluate 11 0002 — 1112, WITHOUT using a calculator.

Copyright reserved
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TECHNICAL MATHEMATICS P1 (EC/NOVEMBER 2020)

QUESTION 2

2.1

2.2

23

Solve forx € R, WITHOUT using a calculator:

3

211 4ot =5 (Leave the answer with a POSITIVE exponent) 4)
2.1.2 X+l x-l 5
34153 (5)
8.9*

2.1.3 Jg(zﬁ+ﬁ):1 ©)
2.14  log,(x—8)=-1 3)

Show that: log 25 +1log 8 —log3 =2 (4)

The diagram below shows two charged particles, Q1 and (>. The distance between their
centres is 7.

F = le;zQz is the Coulombs formula for the electric force between the two
r

charges, with k as the Coulomb constant = 9 x 10° N. m>.C ~2.
2.3.1 Make Q; the subject of the formula in the above formula. (2)
2.3.2 Ifitis given that, F,= 3 x 10 ~ >N and the distance between the two charges

01=2x10"2Cand Q»is 3 m:

Determine the value of 0». (2)
[25]
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(EC/NOVEMBER 2020) TECHNICAL MATHEMATICS P1 5

QUESTION 3

3.1 Solve for x:

3.1.1 (x—l)(x+2)=4 (4)
3.2 3x* —5=x (correct to ONE decimal place) 4)
3.1.3  —3x*—x+2 >0, also represent the solution on a number line. 4)

3.2 Solve for x and y simultaneously in the following equations:
y-2x=-landx’ +x+y—-y" =0 (7)

3.3 The picture below shows a red cubic container fully loaded with two layers of cylindrical
plastic drums that are filled to capacity with cooking oil.
The dimension of the cubic container are: Length = 5m
Width = 200 cm
Height = 3 m

Eq;h:-:

Cylindrical Plastic
Cubic container Drum
The following formula may be used:
V=Ixwxh
3.3.1 Convert 200 cm to m. (2)
3.3.2 Calculate the total volume of the cubic container, in m?. 3)

3.3.3 Determine the volume of a cylindrical plastic drum, in m?, if the total number
of plastic drums inside the container is 80 and the volume between the plastic

drums as well as the plastic drums and the closed container is 0,5 m®. 4)

[28]
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6 TECHNICAL MATHEMATICS P1 (EC/NOVEMBER 2020)

QUESTION 4

Given:

Determine:
4.1 The value(s) of x for which f (x) will have equal roots 2)
4.2 The value(s) of x for which f (x) will be undefined (2)

4.3  The nature of the value(s) of /(x) if x =1 4)
8]
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QUESTION 5

Sketched below are the graphs of functions g en / defined by g(x)=2x+2 and A(x)=3"+1

e The two graphs cut each other at point B and point (1; 4)
e Point A is the x-intercept of g
e The dotted line is the asymptote of /

5.1  Write down the coordinates of B (2)
5.2 Determine the coordinates of A. (2)
5.3 Write down the equation of the asymptote of 4. (1)
5.4  Write down the domain of 4. (1)
5.5 Determine the values of x for which g (x) </ (x) (2)
5.6  State, with reasons, whether g and / are increasing or decreasing. (2)

5.7  Write down the defining equation of the function f (x) that resulted from shifting the

graph of 4 (x) 1 unit to the right. (2)
5.8 Calculate the area of AAOB. 4)
[16]
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8 TECHNICAL MATHEMATICS P1 (EC/NOVEMBER 2020)

QUESTION 6

Given the function f defined by f(x)=—(x—1)"+4:

6.1  Write down the equation of the axis of symmetry of f. (1)
6.2  Calculate the y-intercept of f. (2)
6.3 Determine the x-intercept of f. 4)
6.4  Write down the coordinates of the turning point of f'(x) (2)
6.5  Sketch the graph of f(x) on the DIAGRAM SHEET provided at the end. Clearly (4)
indicate the turning point and the intercepts with the axis.

6.6  Write down the range of f. 2)
6.7  State, with reasons, if f has a maximum or minimum turning point. (2)

[17]
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(EC/NOVEMBER 2020) TECHNICAL MATHEMATICS P1 9

QUESTION 7

The diagram below shows graphs of ;2 = x* + y? and k(x) =44 g intersecting at points A, B, C
X

and D.

e The circle cuts the y-axis at 3.

e x= —2is the x-intercept of k.
e y=—11isthe asymptote of £.

7.1 Determine the equation of the circle. 3)
7.2 Write down the numerical value of g. (1)
7.3 Determine the equation of £. 3)
7.4  Determine the equation of f(x), the reflection of k£ (x) about the x-axis. (2)

9]
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10 TECHNICAL MATHEMATICS P1 (EC/NOVEMBER 2020)

QUESTION 8

8.1  The value of a twin tub washing machine depreciates at a rate of 6% per annum, on a
reducing balance, compounded monthly.

8.1.1 Calculate the effective interest rate of the machine.

8.1.2  Determine the initial value of the machine if it depreciates to R1 200 at the
end of the third year.

8.2  The graph below represents the annual growth rate at which the production of plastic
bags in a small company grows over a period of time, in years.

-
-"

(16 ; 10 000)
N
[75]
o 8000
9
8 {
2 6 000 (8 ; 6000)
o
a4
A 4000
37000
0 4 8 12 16 X

YEARS

8.2.1  Use the graph and write down the total number of plastic bags at the beginning
of the production process.

8.2.2  Describe the type of growth rate per annum represented by the production
process.

8.2.3  Determine the rate at which the production of plastic bags grew during the
first 16 years.

8.2.4  Determine the number of plastic bags produced at the end of 19 years if the
production of plastic bags continues to grow at the same rate.

8.3  Jim invests R8 000 in an investment account which accumulated 7% per annum
interest rate, compounded semi-annually. He further added R6 000 in the investment
account at the end of 3 years. Determine how much money the account accumulated
at the end of the 10-year investment period if the interest rate remained the same
throughout the investment period.

TOTAL:

3)

3)

(1

(1)

3)

3)

(4)

(18]

150
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ANSWER SHEET
NaAME: ..o
School: ..o
QUESTION 6.5
FS y

L 4

LY
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2 TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 (EC/NOVEMBER 2020)

QUESTION / VRAAG 1
1.1 | 1.1.1 12

(3 pqzj v" Exponential property /

Eksponensiaal eienskap
— 32p2q
5 v’ Simplification /
=9pq Vereenvoudiging 2)

1.1.2 g/64p12q6 +%/8p6q3

v’ Prime factors / Priemfaktore | A
_ g/26p12q6 +%/23p6q3
1 1
= (26p12q6)" + (23p6q3 )3 v" Exponential form /
Eksponensiaal vorm CA
=2p’q+2p’q v’ Simplification /
Vereenvoudiging CA
2
=4p°q v Simplification /
Vereenvoudiging CA (4)
1.1.3 (4—1)3 23}1—2
N3
43n+2'(1)
8
(2—2 )3 93n-2
B 2 (1) v’ Prime factors / Priemfaktore | A
2
&) (5)
276 932 v" Exponential Property /
- ( 52 )3n+2 ( = )n+3 Eksponensiaal eienskap CA
276+3n72
= e 5 v" Exponential Property /
: Eksponensiaal eienskap CA
2—8+3n
~ s v" Exponential Property /
Eksponensiaal eienskap
R CA
=2 v’ Simplification /
_1 Vereenvoudiging
8 CA (5)
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(EC/NOVEMBER 2020) TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 3
1141 3/8+18
450 -242
34222 ++/322 v’ Prime factors / Priemfaktore A
452 -2\2
~ 3202 +32 v’ Simplification / Vereenvoudiging | CA
45222
62432
2082 -2\2
CA
_ 92 v Simplification / Vereenvoudiging
1842
CA
1 . . .
== v’ Simplification / Vereenvoudiging
2 4
LLS5 log 27 +310gx3/§
2log ., \/§
log.3* +3log %/3_2 v Prime factors / Priemfaktore A
- 2log, NG}
3 2 .
_log, (3) +3log, (3)3 v’ Exponential forms /
- 1 Eksponensiaal vorm CA
2log (3)2
2
3log 3+3 (3) log 3
- 2(1j10g 3 v" Log Property / eienskap
2 * CA
_ 3log,3+2log,3 v Simplification /
log,3 Vereenvoudiging
CA
Sloo 3 v Simplification /
= 2082 Vereenvoudiging
log 3
=5 CA | (5
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4 TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 (EC/NOVEMBER 2020)
LL6 | =25 X -2x+4
X" +7x+10 X +8
vV (x=5)(x+5) A
C(x=5)(x45) X -2x+4
(x+2)(x+5) (x+2)(x2—2x+4) vV (x+2)(x+5) A
vV (x+2) (x* - 2x + 4) A
x-S 1
T X412 x42 v’ Simplification / Vereenvoudiging | CA
_X —6 v Simplification / Vereenvoudiging | CA
x+2 (%)
1.2 { 1101002
=27x1 +2%x1 +23x0 + 22x1+ 20 + 2°%0
=32+16+4 vV'32+16+4M A
AO: 1 MARK /PUNT
=52 v 52 CA| (2
1.3 0 1 1 1
1100 0, AO: 172 A
-1 1 1>
1 0 0 0 12 Vi1 0 0 0 1, A (2)
[29]
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TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1

QUESTION / VRAAG 2

2.1|2.1.1 3
40x* =5
25
x4 :E v Simplification / Vereenvoudiging | A
3
gl
8
, g ) v" Exponential Property /
( x4] — (8—1 )E Eksponensiaal wet CA
4
X = (2_3 )3
x=2" v . . ..
Simplification / Vereenvoudiging | CA
1
X=—
16 v L
16 CA | @
2.1.2 | 3 x
3 +15.3 _ 27
8.9"
3°3+153%37" | , '
s =3 v Prime factors / Priemfaktore A
3.3+ 15.3
=33
8.3%"
3*.3+5.3" _3
8.3 v’ Simplification / Vereenvoudiging | CA
3°(3+5) 3
8.3% v’ Factors / Faktore CA
8
83 v’ Simplification / Vereenvoudiging | CA
i =33
3)C
3 _ 3 v’ x-value / waarde CA
x=-3 (%)

Copyright reserved/ Kopiéreg voorbehou
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TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 (EC/NOVEMBER 2020)
2.1.3 \/§(2\/;+\/§)=1
2(\/8_)(\/;)4.(\@)(\/@) =1 v’ Expansion / uitbreiding A
2 (\/ 4.2 ) (\/; ) +v144 =1 v’ Simplification / Vereenvoudiging | CA
() 5) 11
A THRRTP .
4( ﬁ)( \/;) — 11 Simplification / Vereenvoudiging | CA
—11
Nl
a2
e [ -11 jz v’ Simplification / Vereenvoudiging | CA
a2
el
16.2
121 v 121
e — X=—
T3 32 CA | (5
OR/OF
VB(2vx +/18) =1
1 1
2x +18=— v =
& % A
1
2x=—-+18
N3
2y = 1o V144 v LCD/KGV CA
N3
Jro b
SR NG v' Simplification / Vereenvoudiging | ¢ a
xX= 121 v Squaring both sides / Kwadreer
4x8 beide kante CA
32 32 CA
2.14 1 log,(x-8)=-1
B} v" Exponential form /
37 =x-8 Eksponensiaal vorm A
FH8=x v Simplification / Vereenvoudiging | CA
1
x=8— 1
v ox=8-
3 X 3 CA 3)
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(EC/NOVEMBER 2020) TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 7
2.2 | LHS=1log25+log8—log?2
25x8 .
=log 2 v Log property /eienskap A
=log(25x4)
— logl 00 v Simplification / Vereenvoudiging | CA
=1logl0’ v log 102 CA
=2logl0
— 7 —RHS v Simplification / Vereenvoudiging | CA (4)
231231
V' F, xr? A
AO: Full Marks F xp?
/ Volpunte vV Q,==¢ CA
P > kx 0,
O xQ
Fe = k%
Exr? =kx0,x0,
_Exr’
P kxQ, 2)
232 F xr?
Q2 = ker ' .
: v’ Substitution / Vervanging ~ SF | CA
Q . 3)(10_12 X32 from/
2 9x107x2x107 vanaf
2.2.1
3
3 v = NPU
0,= 20 C 20
CA (2)
[25]
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8 TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 (EC/NOVEMBER 2020)

QUESTION / VRAAG 3

3.1(3.1.1 (x—l)(x+2):4
v" Expansion / Uitbreiding | A

‘+x-2=4
X Trma= v" Standard Form / CA
X +x-6=0 Standaardvorm CA
(x+3)(x-2)=0 v Factors/ Substitution — CA
x=-3 or x=2 faktore / vervanging
vx=-3orlof x=2 CA | @
312 35’ —5=x
352 50 v" Standard Form / A
rooxTo= standaardvorm
_—bt \b? —4ac
2a CA
2
(D)1 -4(3)(-5) o
* 9 (3) v’ Substitution / vervanging | CA
1461
T Vx=1,5 CA
x=150r x=-1,1 vx=-11 CA 4)
3.13 ] 3x*—x+2>0
3 +x-2<0
BGx-2)(x+1)<0 v Factors / Substitution — | A

faktore / vervanging

.. » 2
Critical Values / Kritiese waardes.g and/en—-1| , Critical values / kritiese CA

) waardes
—1<x<—
3 v Notation / Notasie CA
# il ]
-1 2
3 v Number line / Getallelyn | CA

(4)
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(EC/NOVEMBER 2020) TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 9

32| y=2x=-lovceerrrrenen. (D
X Ax+y=1" =0, (2)
YP=2X=Tovoreereein, (3) v" Equation / vergelyking 3 A
X x+2x-1-(2x-1) =0 v’ Substitution / substitusie SF
X 3x-1-4x" +4x-1=0 o CA
v'Simplification / Vereenvoudiging CA
S Tx-2=0 v Standard form / standaard s
t t
(3r+D)(x—2)=0 andar orm' s .an aardvorm
v’ Factors/ Substitution — faktore / CA
Y= 1 or/of x=2 substitusie
3 CA
1 Vo=l =
y=2(§j—1or/0f y=2(2)-1 ¥=3 or/of x =2
1
1 vV y=——or/of y=3
= — — / = 3
y=-zor of y 3 CA
OR/ OF
OR / OF
v" Equation/Vergelyking 3)
P=2x==luvecerreriennns (D
FAxty=1" =0 ) v" Substitution / Substitusie
x= el oo 3) v'Simplification / Vereenvoudiging
2
5 v’ Standard form / standaardvorm S
[y_—l—lj +y_+1 +y-y'=0 v’ Factors/ Substitution / Faktore /
2 2 Substitusie
2
Yy +2y+1 y+1 )
+ +y-y =0
4 2 yeJ
Y 2y +142y+2+4y-4y* =0
-3y° +8y+3=0 .
-3y - = v y=——or/of y=3
3" =y+9y+3=0 y 3 f vy
—y(3y+1)+3(3y+1) =0
(3y+1)(—y+3):0
1
yz—g or/of y=3
o
x=-~—*>—or/of x=
5 f
1 _1 _
x=—or/of x=2 ‘/x—g or/of x=2

)
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10 TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 (EC/NOVEMBER 2020)
33(13.3.1||cm m
100 1 v Method / metode A
200 200 cmxlm_zm
100 cm Y 2m Al
332 | V=I1xwxh v' Formula / formule A

V= 5x2x3 v’ Substitution / Substitusie | CA
V=30m? v 30 m® NPU | CA (3)
3.3.3 | Volume of all plastic drums / Volume van | v' Difference / Verskii M | A
alle plastiekvate
=30m’-0.5m’
=29,5m’ v'29,5 CA
Volume of a single drum / Volume van'n vat
3 VM
M CLUNE v 0,37m’ CA
80 drums (4)
[28]
QUESTION / VRAAG 4
4.1 - —
x+3 _0 s Xt 3 ~0 A
x+1 AQO: FULL MARKS x+1
fx=3 | VOLPUNTE Vx=3 CA
2)
42 1 x+1=0 vV x+1=0 A
AO: FULL MARKS
x=-1 | VOLPUNTE Vx=-1 A
2)
43| —x+3  -1+3 v’ Substitution / Substitusie A
x+1 141
| vl CA
.. Roots are Real, Rational and Unequal. v' Real and Unequal / Reéel | CA
.. Wortels is Re éel, Rasionaal en Ongelyk | €" Ongely k )
v'Rational / Rasionaal 4)
8]
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TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1

11

QUESTION / VRAAG 5

51 1y=20)+2 vVx=0 A
y=2 vVy=2 A
B (0;2)
OR/OF
y=3"+1 vx=0 A
y=2 vy=2 A
B (0;2) 2)
5210=2x+2 vVy=0 A
x=—1 vVix=-1 CA
A(C1;0) 2)
53 |y=1 vViy=1 A (1)
54 | x e{Real numbers/ getalle} 4 A
x €{Real numbers / getalle} (1)
55| x<0or/of 1 <x v x<0 A
vil<x A (2)
5.6 | Both g and / are increasing functions because y v’ Increasing / Vermeerder | A
increases as x increases in both cases. v’ y increases as x increases | A
Beide g en h is stygende funksies omdat y vermeerder | y vermeerder as x vermeerder|
as x in beide gevalle vermeerder. (2)
57| f@)=3"1+1 v 3l A
vl A (2)
5.8 v F la/ Z
Area of A AOB = %AOxOB ormula / formule A
1 v AO=1 CA
Oppervlakte van A AOB = E(l)(Z) v OB=2 CA
= | square unit/ vierkante eenhede | ., 1 square unit / vierkante | CA
eenhede (4)
[16]
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12 TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 (EC/NOVEMBER 2020)
QUESTION / VRAAG 6
6.1 | x=1 v x=1 A (1)
6.2 | fx)=—(x-1)+4
f(0)=—(0-1)" +4 AO: FULL MARKS | v Substitute/ Vervang | A
7(0)=3 | VOLPUNTE x=0 CA
vy intercept/afsnit is 3 ()
6.3 f(x)= —(x—l)2 +4
0=—(x—1) +4 v f(x)=0 A
(x-1) =4 v Simplification / CA
x—1=42 vereenvoudiging
— - CA
x=3or/of x=-1 v x=3 CA
vVix=-1
OR/OF
fx)=—(x-1)"+4=0
—(x" —2x+1)+4=0 v f(x)=0 A
2 _
X" +2x+3=0 CA
(—x + 3)(x + l) =0 v’ Factors / faktore CA
x=3or/of x=-1 Vx=3 CA
vx=-1 (4)
6.4 | (1;4) V1 A
v 4 A | @
6.5 v Shape / vorm A
v" Turning Point / CA
draaipunt
, CA
v’y — intercept / afsnit
T X cA
v x — intercepts / afsnitte
4
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(EC/NOVEMBER 2020) TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 13
6.6 |y<4 OR/OF ye(—»o;4] v’ Critical value /Kritiese CA
F —o<yp < 4 waarde . CA
ORr/0 ey = v’ correct notation / korrekte
OR/OF — o <yand/eny <4 notasie (2)
6.7 | f has a maximum turning point because v Maximum turning Point/ | A
the coefficient of (x — 1)? is less than zero Maksimum draaipunte
v’ coefficient of koéffisient | A
f het ‘n maksimum draaipunt omdat die koéffisient van (x —1)?
van (x — 1)? minder as nul is is less than zero / is minder
as nul
OR/OF OR OF
f has a maximum turning point because a < 0 v Maximum turning Point /
f het ‘n maksimum draaipunt omdat a <0 Maksimum draaipunte
v a<( )
[17]
QUESTION / VRAAG 7
71 | r=3 V=3 A
r2:32:9 \/]/’2:9 CA
X +yP=9 vV x*+y"=9 CA )
72 |g=—1 v —1 A (1)
7.3 0— @ v'Substitute/Vervang (-2 ; 0) | CA
o and/en — 1
g=-2 v Simplification / CA
5 Vereenvoudiging
k(x)=—-1 CA
x v'equation of/ vergelyking
van k (3)
74 f(x)= 2 +1 2 A
X X
1 A 2)
9]
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14 TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 (EC/NOVEMBER 2020)
QUESTION / VRAAG 8
8.1 | 8.1.1 S \m
iofy = (1+#) 1
12 v’ SF A
= (140:06) 7 _4
‘elf 12 N
‘ v’ Simplification / CA
oy =0.0617 Vereenvoudiging
Rate=6,17% CA
v’ rate/koers = 6,17%
3
812 | A—p (1- i)" v' Formula / Formule A
3x12
% o o
1200 = P (1 B 01(2)6) Substitution / Substitusie | SF
v
P=R1437.31 R1 437,31 CA 3)
8.2 | 8.2.1 | 2000 v' 2000 A (1)
8.2.2 | Simple interest / Enkelvoudige rente v Simple interest / A
Enkelvoudige rente (1)
823 | A=P(1+in)
v’ SF CA
10000 =2000(1+16:)
5-1=16i v'Simplification / CA
i=0.25 Vereenvoudiging
r=25% CA
.. The production grew at 25 % per annum v r=25%
Die produksie groei teen 25% per jaar
(€)
8.2.4 | A =2000(1+19x0.25) v’ Substitute/ Vervang 2000 | SF
B : . v’ Substitute/Vervang in SF
A =11 500 plastic bags / plastiek sakke v 11 500 cA | (3)
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8.3
+R8 000 +R6 000 A
L [ [ |
".l"o "f‘zxz T10x2
l )
!
0,07
i=
2
2 v'SF A
4 = 8000(1 + 0’07] +6000
2 v Add/zel by R6 000 M CA
A, =R15 834,04261
007 Tx2
4, =15 834,04261(1+ ’ ) v SF CA
A, =R25 630,48 v R25 630,48 CA
ORIOF OR/OF
10x2
A =500 1257 < SF A
Ay, =R15918,31091
0,07\ v SF A
Ay = 6000| 1+
v Ay, =R9 712,167135
- A, =R15918,31091+R9 712,167135 j M CA
4 ~R25 63048 R25 630,48 CA
4)
[18]
TOTAL/TOTAAL: | 150
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