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2 TECHNICAL MATHEMATICS P1 (EC/SEPTEMBER 2018)
QUESTION 1
1.1 | 111 | x(x-3) v x=0
x=0o0rx=3 v x=3 (2)
112 | sx*-2x-10=0 -1 Mark for
b+ b’ 4ac incorrect vFormula
X= rounding

2(3)
v xX=2,2
Zi\/(—2)2—4(3)(—10)
) 2(3) vX=-15
Xx=2,20rx=-1,5 (4)
113 | 2x?—7x+3>0
(2x-1) (x-3) <0
1 v'Critical values
Critical values:x = —orx =3
2
< >
1\/3
2 /xS%
x <-orx >3 v x=3 @)
12 | 2 _4
X+ 2 v'Factors
_ (x+2)(x-2)
X+ 2
=X-2 v'Substitution
=2 000 000 000 002 — 2
=2 000 000 000 000
=2x10" v'2x10" 3)
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(EC/ISEPTEMBER 2018) TECHNICAL MATHEMATICS P1 3
1.3 2Y + X =3 ittt (1)
R SR ST (2)

Substitute (2) into (1):
2(x2 - x)+ X =3
2x2 - 2x+x-3=0

2x2 - x-3=0

v'Substitution
v'STD form

v'Substitution

vx=-1
X__(_l)iJ(_1)2_4(z)(_3) V)
i 2(2) 2
3
XxX=-1lorx=—
2
. (3) (3)
e w e[
y=0 ory_; ‘/y:OOryzi
OR OR
2Y + X =3 ittt (1)
S S 2
S @ v'Substitution
Substitute (2) into (1): /STD form
2(x2—x)+x:3
2x* —2x+x-3=0 v'Factors
2x - x-3=0 ‘/X:_l
3
(x +1)(2x ~3) = 0 ‘/x=;
3
x=-1lorx=—
2
2 ’ 3
y—(l)—(l)ory={§J —(%J ‘/y=00fy=z
3
y=20 or y—z (6)
14 | b’—4ac<0 v’ b>-4ac <0
—3)2—-4(2) p<0 v'Substitution
( p
9-8p<0
9 9
il Vs 2
p>8 p>8 3)
[21]
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4 TECHNICAL MATHEMATICS P1 (EC/SEPTEMBER 2018)
QUESTION 2
2.1
211 [T 12 PN v'Prime factors
J-6 B J-23
3i.«E.2 3i Vi= N
V2 A5
= 6i v 6i
OR OR
v'Prime factors
J-18.4-12  -6.3.4/-4.3
6 Iy iz -1
o v
_ 6i 3)
2.1.2 log6 + 2log20 — log3 — 3log2
v
10g6+10g(20)2710g3710g22 Power law
= log6 +10g400 —log3 — log8 v Addition law
| (6x400) y
= log 1
L %8 J Subtraction law
= log100 v'Same base law
= 10g10° OR = log (10x10)= log10 + log10
V2
=2 (5)
2.2
2.2.1 5t g
. te =8
5
LH.S = ,/E +5 v'Power rule
5°5
5*(51 -1)
—y——— +5 v'Factors
5°5
_ /571 ‘s v'Simplification
571
= \f4.5 + 5
v /25
= /25
=5
=R.H.S (4)
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TECHNICAL MATHEMATICS P1

2.2.2

c_ (1) v'Substitute 5
s
. v'Powers with base 5
5=(5")
5-5"" v'Same base rule
l=-x+2
=t vx=1
OR OR
5x+175x x-2
el L v'Substitute 5
5 l5)
(l\x 2
5= —
s
1
5_ x-2
5
5x72+1=1
577 =5 v'Zero exponent rule
x-1=0
x=1 vix=1 (4)
2.2.3 4log,x —1=log,8
4log,x = log,8 + log,2 vl=log,2
Iogzx4 = log,l16 . e .
v'Simplification
x' =16
x* = 2° v'Equal base logs
X =2 Vx=2
OR OR
41 -1=log,2°
°9:% °9: v'Power rule
Iog2x4—1=3log22 \/1:Iog 2
log,x'=3+1=4
oo gt v'Exponential form
X =2 vx=2 4)
[20]
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6 TECHNICAL MATHEMATICS P1 (EC/SEPTEMBER 2018)
QUESTION 3
31 [311] 2, -z +o,
= 2+3i+(-3-2i
= 1 +i ( ) v’-1 Real part
v' i Imaginary part (2)
312 26 = 25 X 23
=(-1+i)(4+i
:(4_ i _i(l +i2 ) ¥ Expansion
=3-5i Y3-Si )
3.1.3 z, 3-5i
Output= —=
z, 2+
_3-si 2n v"Conjugate product
2+ i 2 —i
 6-3i-10i+5i’ v'Expansion
4 - iz - - g -
C1-13 v'Simplification
> 1 13i
R V5 5
5 5 4)
3.2 321 2 2
| Output |= (1) + (Z13) v'Substitution
5 5
) s )
= 2.61 v'|Output] (2)
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(EC/SEPTEMBER 2018) TECHNICAL MATHEMATICS P1

3.2.2

im

Re

» | v Correct
0 quadrant
2,61
v'Coordinates
1713
(= -—)
5 5 (2)
3.2.3 | No, the learner did not manage to cut out a circular piece, v"Conclusion
because the modulus of the output is less than 5 and the
quadrant of the argument of the output is in the fourth v"Modulus and
quadrant; so a square was cut. Argument (2)
[14]
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8 TECHNICAL MATHEMATICS P1 (EC/SEPTEMBER 2018)
QUESTION 4
41 1411 | a-pa-iy v'Formula
30 v’'Substitution
4000 =12000(1-1i)
- 4000 . \L
i=1-230 1 )30
\jlzooo Vi =
N L2
(1 \30
=1-] —
(3
Rate = 3,6% v'r=3,6%
4)
412 | a-pa-iy v'Substitute A and i
o v'Substitute n
A =12000(1-0,036)
=1329.85 Bacteria ‘/A:1329.85
3)
4.2
4.2.1 | 18% of R600 000 = R108 000 v'11,9% of R600 000
Loan amount = R600 000 — R108 000
Loan amount = R492 000 v"Loan amount
OR OR
Percentage loaned = 100% - 18% v’Percentage loaned
Percentage loaned = 82%
Loan amount = 82% of R600 000
Loan amount = R492 600 v’Loan amount (2)
422 | APy v'Formula
( 015) " v'Substitution
1204860,32 = 4920001+
) o
(1204860,32) Logarithm
12n =109 | | ——————
‘ L 492000 J
n =6 years vn==6 years (4)
[13]
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(EC/SEPTEMBER 2018) TECHNICAL MATHEMATICS P1 9
QUESTION 5
51 |qgq=2 v"Accurate answer 1)
5.2 _a
0=, "2 v'Substitution
a=14
va=4 (2)
53 |x=0andy=2 v"Horizontal asymptote
v'Vertical asymptote (2)
5.4 xe R,butx=0o0rxe (-o;0)u (0;0) v'Excluding x =0
v'x values (2)
[7]
QUESTION 6
6.1 | A(-2;0)andB(2; 0) v A (-2;0)
v B(2;0) )
6.2 22244 vq=1
6.3 0-2 vm=-X
m=——=-1
2-0 o
c=2 c=
y=—-X+2 (2)
6.4 73 (73 ) v'Notation
- = 0 ORXxe|-—;0
o O ° X L 50 J v'Values @)
[7]
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(EC/SEPTEMBER 2018)

QUESTION 7

7.1

f(x)=-(x-2)" +4

0=-(x-2)"+4

0=[-(x—-2)+2][(x - 2)+ 2]

-(x=-2)+2=00o0r(x-2)+2=0

Xx=40rx=20

OR
0=-(x-2)"+4
(x-2)" =4
X—2=22

Xx=40rx=20

s f(x)=0

v'Factors

/x:4orx:0

OR
s f(x)=0

v'Square root both sides

yXx=40rx=0

OR
OR s f(x)=0
0=-(x-2)"+4
0=-(x —4x+4)+4 v'STD form
0=-x"+4x
0= -x(x—-4) yXx=40rx=0
X=40rx=20 (3)
7.2 f(x)=-(x-2)+4
y=-(0-2)"+4 Ly=o
e ()
7.3 | (2;4) v'Each coordinate (2)
7.4 ‘y
v'Shape
v'x-intercepts
(2,0) v'y-intercept
/ S
—4 f Turning point
(4)
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TECHNICAL MATHEMATICS P1

11
15 | y<aorye(-=;4) v'Accurate answer (1)
76 | (3;3) v'x-coordinate
v’ y-coordinate (2)
[13]
QUESTION 8
8.1 f(1)=2(1)% + (1) -1= 2 Vi)
£(3)=2(3)" +(3)-1= 20 v (3)
Average gradient = 0~ (1) v'Average gradient formula
3-1
Average gradient = 20-2 v'Substitution
2
=9 v'Average gradient = 9 (5)
8.2 f(x)=3x
Cf(x+h)= f(x) v'Formula
f'(x)=1lim
" v'Substitution
. 3(x+h)-3x
f'(x)=lim——m™X
e h v'Simplification
3h
f(x) = lim —
x>0 h s fP(x)=3
f'(x)=3 (4)
-1 Mark for incorrect notation in 8.2 or 8.3
8.3
831 [, _2y=x
3x — \K
= 3x — \/;
g 2 vy = ,
3x Xf v'Exponential form
y=—-—
2 2
1 2
&3 x’ :
dx B 2 4
v 2 :
4 4)
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12 TECHNICAL MATHEMATICS P1 (EC/SEPTEMBER 2018)

8.3.2 R
. 1 v'Exponential form
y=6- —|/ + — 4 -t
X g vi—x?
. 3
y=6- 4x° + x* vVi_ax®
dy 4 5,
—=—x % - 4x 4 4 o
dx 3 v'—— - — (positive exponents)
dy _4 4 __4 3
ST (4)
8.4 g'(x)=2x+2=-2 v 9'(x)
X = -4 vV 9'(x)=-2
g(-4)=(-4) +2(-4)-3 e
-4)=5
g(-4) \/(_4 5)
(-4:5) (4)
[21]
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(EC/SEPTEMBER 2018) TECHNICAL MATHEMATICS P1 13
QUESTION 9
Given f(x) = (x-5)(x+1)’
= (0-5)(@+1) -5 7 (0:73)
(0;-5) 1)
9.2 f(5):(5—5)(5+1)2:0 \/f(5):0
Then, (5; 0) is the x-intercept of f.
(- 1; 0) is the other x-intercept of f. v (- 1;0)
OR OR
0=(x-5)(x+1) /10020
(x-5)=0or(x+1) =0
x = 5istheinterceptof f v (_ 1 0)
(- 1;0) is the other x-intercept of f. (2)
9.3 f(x):x3—3x2—9x—5
f'(x):3x276x79 V3% _6x 9
0=3x"-6x-9
0=x"-2x-3
" " v'Factors
0=(x-3)(x+1)
x=30rx=-1 v'Both x values
x=-1;
y=-1-3+9-5=0
Turning point: (-1; 0) v'(-1;0)
X=3;
y=27-27-27-5 =-32
Turning point : (3; —32) v (3;-32) (5)
9.4 Aly
f v'Shape
(-1;0) X
\ » | v'x-intercepts
-5
v'y-intercept = -5
v'Turning Point (-1; 0)
v'Turning Point (3; -32)
(3, -32)
()
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14 TECHNICAL MATHEMATICS P1 (EC/SEPTEMBER 2018)
| | [13] |
QUESTION 10
10.1 A=+ at—tl v'Substitute 0
A:6+4(0)—(0) \/A=6cm2
A=6Cm 2 (2)
102 Jaa V4 -2t
at v'Substitution by 1
Rate of increase in Aatt=1: =4-2(1)
=2cm ° Y2em ’ (3)
10.3 dA
— =4 -2t
dt
A2t v 2 =0
dt dt
2t = 4
= 2 seconds v't =2 seconds )
10.4 A=6+4(2)- 2?2 v'Substitution
=10 z
o vV A=10cm’ (2)
[9]
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(EC/SEPTEMBER 2018) TECHNICAL MATHEMATICS P1 15
QUESTION 11
111 [(@2x - a)dx v x?
2 v _4x
=x —-4x+C vC (3)
11.2 A - J3(X3 3x® - x4 3) dx v'A; definite integral
' formula
I e T v Simplify A1 i |
= —-x - —+4 3X
|L . 5 J‘l Simplify A1 integra
[+ , 3° 1 M v'Substitution in Az
= | /=3 -—+3B)] T |—-1 -—+3(1)]
|_ 4 2 J L 4 2 J %
— Az value
) v A definite integral
Azzj'il(xs—sz—x+3)dx formula
rx* . x> 1
el e 3Xx |
L4 2 1.
v o
CURT 1 M1 e Substitution in A
Sl—-1 - —+31)] — | -(-1)" - +3(-1)
L4 2 L 4 J v'Az value
=3,75
VA A,
C A +A,=4+375 v'7,75 square units
=7,75 square units (9)
[12]
TOTAL: | 150
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