NATIONAL SENIOR CERTIFICATE EXAMINATION

NOVEMBER 2019
assessment matters

TECHNICAL MATHEMATICS: PAPER I
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 AB:\/(XB_XA)2+(yB_yA)2

- J(200-100)’ +(0-250)

correct formula

substitution

= \/(100)2 +(~250)°
=503/29 units  gimplified surd form

mAB _ yB _yA
1.2 Xg = Xa
0-250

~200-100 sybstitution
=-2,5 simplification

M = XA_XO . yA_yO
2 12

M:(100+0 _ 250+o]

1.3

2 2
M = (50 ; 125) x-coordinate y-coordinate

1.4 tanB=m

tan B =-2,5 g pstitution

- OBA~68,2° gngle OBA

. AOB =68,2° angle AOB
-0 =180°-68,2°-68,2°=43,6° gimplification
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QUESTION 2

21 211 Mexmy=-1

~Lxmy = -1 OR y—y1=m(x—Xx)
My =1y gradient i;i : é (gqtgt)ion
LY =XHC O with M(—4;4)

~4=-4+4cC
~8=c
Y =X+8 equation

2.1.2 Y =X+8=-X+2 g0w up from Question 2.1.1

- xes m(X”XN ;yL+yNj=(—4; 4)
LYy =X+8 2 2
y=-3+8=5 BHX 4 YN g,
+L(-3:5) coordinates ? ? equations
Xy =-5 Yy =3
213 Y="X+2 N(-5:3) coordinates

x-intercept; 0 =-X+2
X=2 - P(2;0) coordinates

214 x*+y?=r? p(2:0)
- (2> +(0)* =r? substitution
4=r?

- X +y?=4 equation
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2.2
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x-intercepts y-intercepts shape

IEB Copyright © 2019 PLEASE TURN OVER



NATIONAL SENIOR CERTIFICATE: TECHNICAL MATHEMATICS: PAPER Il - MARKING GUIDELINES

Page 5 of 13
QUESTION 3
2 2 .2
31 311 Xty =f
2 2
2J3) +(=2)" =r?
( ) ( ) substitution
16 = r?
4 units = r simplification
tan@ = __2
3.1.2 2\/§ function
(Ref angle) = 30° method
0 =360°—-30°=330° simplification
3.0 sec(a-b)
=sec(2,695-1112) substitution
=sec(1,583)
B 1
cos(1,583)
~ -81,9 simplification
sin 210°tan 45°cos 315°
3.3 sin 45°cos 60°
_ —sin 30°tan 45°cos 45°
sin 45°cos 60°
OR
el
2 2 1 [e]
- —sin 30°x sin 45 x COS 45°
J2) (1 _ cos 45°
( 2 J(Zj sin 45° x sin 30°
=-1 =-1
3.4 LHs: fanx-sinx RHS: S€C X—COSX  §p | pis. tan x-sin X
_SINX cinx _ —COS X =tanx(cosxtanx)
C9SZX oS X , = Ccos X -tan® X
_ Sinx _1-cos'x :cosx(seczx—l)
COS X CoS X
sin®x = COSX[ 2y j
= COS” X
CoS X 1
..LHS =RHS = —COS X
COS X
= SeCc X—CoS X
.. LHS =RHS
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OR LHS :tanx-sinXx OR RHS :sec x —cosx
sinx sinx 1
= — = —COSX
cosx 1 COS X
_sin®x _1-cos®x
COS X COS X
_ 1-cos®x _sin®x
COS X COS X
1 cos? X . sinx
= - =SinX x
COSX COSX COS X
= Sec X —COS X =sinx-tanx
.. LHS =RHS .. LHS =RHS

cosec 2x =2,114 for 2x e [0°;180°]

35 351
1 5114
sin 2x
————=sin 2x
2,114
0,473...=sin 2x
Ref angle ~ 28,2316°
2X =28,23° o 2x=180°-28,23° correct quadrants
X =14,12° or X=7588° poth answers
352 sin(360°—x)-cos(180° - x)-tan(180°+ x)

, 5
cos X-Slngﬂ'

_ (—sinx)(—cosx)(tan x) OR (—sinx)(—cosx)(tanx)

(coszx)(;j v (cos® x)(sinan

. sinx
_sinx-tanx _(—smx)(—cosx)(cosxj
-1 B 1
cosx > (cos® x)(zj
= 2tan® x = 2tan’ x
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QUESTION 4

4.1
JRo:2) (360°; 2)
N /
f g
1 20 ;1)
©lo° A00 600 9 120° 150° 180° 21 240° 0° 300° 330° 360° .
1 (0°;2) y-intercept f
o= (0°;—%2) y-intercept g
L 2. N // (120°;1) turning g
- (180°;-2) turning f
\ (300° : —1) (300°;—1) turning g
A\ / ’ (360°;2) turning f
=2 \ _/
i (180° ; -2)
42 2
4.3 360°
44  xe(0%70°) (250%360°) give leeway with 70° (+5°) and
250° (£5°)

OR 0°<x <70° U 250° < x < 360°
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QUESTION 5
51 Sin 58° = & ratio OR _AC =— 2
2 sin 58°  sin 90°
. AC ~17 m answer SJAC=17m
5.2 Areaof AABC= %(17 m)(2,3 m)sin 108° formula substitution
~19 m?
53 BC _23m OR BC?=2,3°+1,7°-2(2,3)(1,7) cos 108°
' sin108°  sin 42° BC ~3,3m
BC ~3,3m
54 DB?=(11) +(23)
.DB=25m
BC? =DC? +DB2 - 2DC-DB-cosD
(3,3)"=(2)" +(2,5)° -2(2)(2,5)-cosD
~.D~937°
QUESTION 6
6.1 6.1.1 P,
I51+ |52 =180° (Angles on a straight line)
F31 =60° (Angle at centre = 2 x angle on circumference of circle)
60°+ P, =180°
P, =120°
6.1.2 F31 =T (Angles at equal sides)
and F32 = Iil +T =180° (int. angles of triangle)
.120°+ 2R, =180°
2R, = 60°
R, = 30°
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6.2 6.2.1

6.2.2

6.2.3

6.3 6.3.1

6.3.2

6.3.3

~

D, =50° (Tan-chord theorem)

A

Bl
Al =50° (Tan-chord theorem)
Al +110°+ I§1 =180° (Interior angles of triangle)
50°+110°+B, =180°
B, = 20°
1
B, =C, =20° (Angles in same segment)

and éz =20° (Given)
-.D; =20° (Angles in same segment)

a =49° (Tan-chord theorem)

PTR =78° (Tan-chord theorem)
3204T,=78°

T, = 46°

..b=46° (Tan-chord theorem)

OR QI5R =32° (angles in same segment)
.. C=78°-32°
= 46°

c +78°=180° (Angles on same line)
..c=102°
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QUESTION 7

71 7.11 QM
KQ:QM=3:1 (Given)
~KM:QM=4:1 (Proportionality theorem)
KM 4
"Q_M_I
%Z% OR QM=%X20 units
- 20=4QM =5 units
.5 units = QM

7.1.2 KP
KQ _KP
QM PL
3 KP
1 4units
KP =12 units

(Proportionality theorem PQ || LM)

7.1.3 KB

KM _ KP (Proportionality theorem BQ || PM)
QM BP

20 units 12 units

5 units BP
20BP =60
BP = 3 units
KB + BP = KP
KB+3=12
KB = 9 units

7.2 7.21 InAKPMand AKBQ

MKP :QKB (Common angle)
KMP = KQB (Corresponding angles BQ||PM)
KPM = KI§Q (Corresponding angles BQ||PM)

. AKPM [||AKBQ (Angle, angle, angle)

7.2.2 KQ = BQ
KM PM
3 BQ
4 10 units
4BQ =30
BQ =7,5 units

(AKPM |||AKBQ)
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QUESTION 8
8.1 Vv = zDn
8,75 = z(50)n
0,0557 =n OR L
407
W =27n
=27(0,0557...) OR 2r (lﬂ'j
40
7
~ 0,35rad/sec —Orad/sec

82 821 s=rb
s =28 cmx| 240°x id
180°

=117,3cm

APC =90° (radiusl tangent)  OR
AB =BC = 28 cm (Given)
.. AC=AB +BC

=28cm+28cm

=56Ccm

AC? = AP? + PC? (Pyth)
(56 cm)’ = (28 cm)’ +PC?
. PC=48,5¢cm

.. QC=485cm

8.2.2

ERC =90° (radiusl tangent)
ED =DC =12 cm (Given)
. EC=ED +DC
=12cm+ 12 cm
=24 cm
(Pyth)
EC? = ER? + RC?
(24 cm)2 =(12 cm)2 +RC?
. RC=20,8cm
.. TC=20,8cm
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E =tan60°
28

PC =48,5cm
QC=485cm VY

& =tan60°

12

RC = 20,8 cm

.. TC =20,8cm

Total =117,3 + 50,3 + 2 (48,5) +
2 (20,8)

~ 306,2 cm

Total belt length = 117,286 cm+50,3 cm + 2(48,5 cm)+2(20,78 cm)

= 306,11 cm
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QUESTION 9

9.1

32 32
32
2
2
9.1.1 Perpendicular height of AABE: (3\/5)2 :(sh)2 +[¥J
18=(sh)’ +%

36

sh :T units or 3,7 units

h )
OR —— =5Sin 60°
32
o3
2

9.1.2 Area AABE = %x basex L height

1 36
= = 3\/5
g “INErT
= % or 7,794
2
Total area of octahedron
=8 x %

2
—36+/3 or 62,4 units®
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9.2  Volume cylinder = zxr?xh
= 7Z'><(30 mm)2 x70 mm
=197 920 3372 mm?® or 63 000 =

Volume dome =§7rr3

:én(BO mm)3

= 56 548,668 mm® or 18 000 =
Volume centre removed 7 xr?xh
= 7r><(15 mm)2 x70 mm

=49 480,084 mm?® or 15 750

Total volume =197 920,3372 mm?® + 56 548,668 mm® — 49 480,084 mm?
=204 988,92 mm?® or 29 250

9.3 a=65m+5=13m
Area=a(m,+m,+m,+m, +m;)
:l3(0+0,8 ,08+13 13+11 11405 o,5+oj
2 2 2 2 2
:13(0,4+105+l2+0,8+0,25)
=4,81m*

TOTAL: 150 marks
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