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NATIONAL SENIOR CERTIFICATE EXAMINATION
NOVEMBER 2020

assessment matters

TECHNICAL MATHEMATICS: PAPER |
MARKING GUIDELINES

Time: 3 hours 150 marks

These marking guidelines are prepared for use by examiners and sub-examiners,
all of whom are required to attend a standardisation meeting to ensure that the
guidelines are consistently interpreted and applied in the marking of candidates'
scripts.

The IEB will not enter into any discussions or correspondence about any marking
guidelines. It is acknowledged that there may be different views about some
matters of emphasis or detail in the guidelines. It is also recognised that,
without the benefit of attendance at a standardisation meeting, there may be
different interpretations of the application of the marking guidelines.
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QUESTION 1
1.1 1.1.1 2x° -5x=12

2x* -5x-12=0
(2x+3)(x—4) =0

x:—E or x=4
2
11.2 4x+7 = -2x° Option 1
2x°+4x+7=0 OR Use formula
X +2x+ L =0 x=—2%V16-56
2 2
_ —4+4-40
2
:ﬂ (use calculator)
=-1+ %i (mark given if left at *)
Option 2
(x+1)2=1—1=_—5=ﬁ
2 2 4
x+1:iml
2
x=—14_r\/12_01

1.2 Let energy consumption of motor = x and heater =y
4x+2y =25 © and 2x+3y =18 @
@x2: 4x+6y =36
Subtr. 4y =-11
11
=— kd/hr
'4 4

Subst © 4x+g= 25
_39
2

X= ﬁ kJ/hr
8

4x

1.3 A=(-3)" - 4(1)(9k)
=9-36k
For real, diff roots A >0
9-36k>0
-36k > -9
k < l
4
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QUESTION 2
32014+91007
2.1 W
32014+32014
:W
2.32014 32014
:W OR 32013 +
-23=6 -3+ 3=6
2.2 2.2.1 5-v4x+1=x
5-x=v4x+1 OR
25-10x+ x* =4x+1
x?-14x+24=0
x-2)(x-12)=
(x-2)(x-12)=0
x=2 or x=12 OR
N/A
2.2.2 2log x =log4 +log(x—1)
log x* =log(4x-4) x>1
x> =4x-4
xX*—4x+4=0
(x—2)2 =0
xX=2
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E—x>0and 4x+1>0

—-x>-5 and x2—l
4

x<5
Check solution
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QUESTION 3

(3-2i) (1-5/)
(1+5/) " (1-5i)
3-17i+10/?
1-25/2
3-17i-10

= - i =—1
1+25 ( )

-7-17i
26
-7 17 .

26 26

3.1

3.2 321 V=2(cos120°+isin120°) or 2(-cos60°+isin60°)

322 V=2 —l+i£
2 2

=—1+/3i

3.3 11001,
=2¢42°4+2°
=16+8+1
=25
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QUESTION 4
13,5
41 =4800-|4 SOOXW OR R4 800 x 86,5%
=R4 152 =R4152
4.2 4.2.1 m=4
i=0,09
(m A\
14i= (1 T ’—j
m
OB
140,09 =(1+—J
4
i@
1,09 =1+—
4
i@
31,09 -1=—
4
4(41,09-1) =1
S =8,71% OR  The nominal interest rate is 8,71% p.a.

compounded quarterly

422 Letamountinvested = x
3x= x(1 +15i)
3=1+15j

=2 0133
15

ie. 13%% p.a. (or 13,3%)

4.3 Original value = x
X

g x(1-0,13)
0,5=0,87"
logyg; 0,5=n
n=4,.977 ... i.e. 5 years

Downloaded from eduresourceza.com
IEB Copyright © 2020

PLEASE TURN OVER



Downloaded from eduresourceza.com
NATIONAL SENIOR CERTIFICATE: TECHNICAL MATHEMATICS: PAPER | — MARKING GUIDELINES Page 6 of 12

QUESTION 5

5.1 Subst (-2;5) ing: 5=—(-2)+k

3=k
52  Tis (0;3)ie. c=3 OR y:—%(x+2)2 +5
f(x):—%x2+bx+3 :—%x2+2x—2+5
Subst (—2;5):5:—%(—2)2+b(—2)+3 =—%x2—2x—3
2b=-4 c=3;b=-2

5.3 PQ=y, -y,
:(—x+3)—(—%x2 —2x+3]
LV
2
1 2
5.4 EX +x=12

X2 +2x-24=0
(x+6)(x-4)=0
X=-6or x=4

P N/A
Substin g: y, =—(-6)+3=9
Pis (-6;9)
5.5 a(x) < f(x)
2<x<0 OR [-2:0]
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QUESTION 6
61  y=1
6.2 AtB, x=0: y=2°+1
—141=2
ie.r=2 so g(x)=v4-x°
6.3 Domain: x e[-2;2] OR
Range: ye[0;2]
Ya— Vs
6.4 M, =-4~L—-5
AB XA —XB
oas. k-2
1,466 -0
0,44(~1,466) = k—2
k ~1,35
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QUESTION 7

Page 8 of 12

7.1

—10 ==
A asymptote y =3

Put y=0 0:—i+3 = X=
X

Marks allocated on graph.

Wl

7.2 In g= 0_.9

0-4 4
Eqgn of g:y:—%x+3
9
h(x)=—zx+3+1
:—gx+4
4
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QUESTION 8
f h)-f
81 1 (x)= lim [N =(X)
h—0 h
5-2x-2h-5+2x
= lim
h—0 h
. —2h
= |lim —/—
h—0 h
= lim-2
h—0
=-2
2
8.2 y=X _4x.3
X X X
=x—4+3x"
24 3x?
ax
OR
3
=1 —7
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QUESTION 9

9.1 9.1.1 (a) Vol = zr*h
375=nxrh
375 _h

2

wr

(b) SA =27r? +2zrh
27r.375

=27r® +

9.1.2 S=750r"+2zxr?

gs _ ~750r% +4rr

ar

At min ﬁ:o

ar
-750
r2
-750+47r* =0
N 750 375

T 4r 27
r= S/BE cm OR 53 /i OR accept 3,9 orz
2r 2r T

92 921 f(x)=(x+2)(x-3) OR by substitution
=(x+2)(x2—6x+9) O:(—2)3+p(—2)2—3(—2)+q
=x®-6x"+9x+2x*+2x+18 and
=x>-4x*-3x+18 0:(3)3+p(3)2—3(3)+q
p=-4 g=18 and solve for pto q

+47zr=0

9.2.2 mtan=f'(x)=3x*-8x-3
AtA, 3x°-8x-3=8
3x*-8x-11=0
(8x-11)(x+1)=0

11
x=? or x, =—1

ya =(-1+2)(- —3)2 OR subs in egn
-16 A(-1;16)
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9.2.3 f(x)=x>-4x*-3x+18
f'(x)=0 (t.p.)
. 3x*-8x-3=0
(Bx+1)(x-3)=0
X = 1 or x=3
3
Turning points (—% ; gj ;(3;0) (5)

924 AtK, mtan=f'(0)=-3

;mizl
3

Kis (0;18)
h(x):%x+18

9.3 931 A=-t"+5t+8
A=—(0)*+5(0)+8
=8 cm?

9.3.2 9A_ —2t+5
dt

at t=2
= -2(2)+5
=1 cm?

A _o
dt
—2t+5=0

9.3.3

t= é seconds
2
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QUESTION 10

101 (a)

(b)

10.2 Determine: j(3x2 +ljdx
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Ide=c

J.dx:x+c

X

3x
=—+Inx+c
3

=x> Inx +c

103 Area = | zxadx

IEB Copyright © 2020

and by symmetry J‘:xsdx =4
. Total area =8 units?

. 8 units?
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