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NATIONAL SENIOR CERTIFICATE EXAMINATION
assessment matters NOVEMBER 2022

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 ¥

A(-1: 6)
\Q )

B(-8; 0) D(7 ; 0)

M(3 ; -8)

C(-1: k) |

Yo —Ya 0-6 —6 3

mAD: = [ —

Xp—X, 7-(-1) 8 4

1.2 tand=m,,

’[anez—§
4
-6 ~180°-36,87°
5.0~143,13°
1.3 y=mx+c OR Y-y, =m(x-x,)
3 3
O0=|-—=1|(7)+cC —0=|-=2\|(x-7
3o y-0=[-2r-7
ng y=_§x+g
4 4 4
y=-3x+2
Y = s Ky

o )% erve)

2 2
—8:O+k
2
k=-16

1.5 AC=16 +6 =22 units
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QUESTION 2
2.1 v
G
4
H
“ -
2.1.1 r2:x2-|-y2
=(-2)* +(-5)
r’=29
L XP 4yt =29
2.1.2 Gradient of radius = >
Gradient of tangent = %
Ly=mx+c OR Y=Yy =m(x—x,)
-2 o
L=b5=—|(-2)+cC —(=B)=| = |(x=(-
(5j( ) y-(-5) (Sj(x(z))
—29 s 2 4
. Y 5 5
_2,.29 2 29
575 "5
2.1.3 LineAC: ..y=x-3
. 2
Line GH: y=_§X+4
- 2
PointC: x-3=—-—x+4
Zx=7
5
x=5
y=2
C(5;2)
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2
20 X 5 4
9 25
2 2
X_ + y_ 1= O
9 25
2
ﬁ + y_ =1
9 25
‘ ¥
0;5)

(-3;0) | ‘(3 ; 0)

shape, x-intercepts, y-intercepts
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3.2
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QUESTION 3

311 62— p?+4°
36=p°+16
20 = p°

p=-25

3.1.2 tan49:i OR
_2J§
0 ~180°-41,81°
..0=138,19°

o1 2] (i

20 16

" 36 36
4

36 9

tan B+4+/3 =0
tan 8 = -43
r2 — X2 +y2
= (=1 +(43)°

=49
r=7

49(cos 3 —sin® f3)
sec120°-tan225°

4]

" sec(180°— 60°)-tan(180° + 45°)

a9[ 1 _48
_ 7 49
—sec60°-tan45°
_ —7-48

sin¢9:i OR
6

6 ~180°-41,81°
6 ~138,19°

443

cosf =——

6 ~180°-41,81°
0 ~138,19°
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3.3 ..cosech =2

, 1
.. sinf =—
J2

ref angle =45°
6=45° or 6=180°-45°=135°

34 LHs:_ Sn-0-1
tan@-sin@—-tano@
(sin¢9 —1)(sin9 + 1)
tand(sind 1)

_sing +1
tané@
.. LHS = RHS
QUESTION 4
4.1
A
function f
intercepts
turning points
shape
function g
intercepts

turning points

i shape

|

-2 l

Y
42 421 sin%ZZcosx

xe[73°;180°] OR  73°<x<180°

422 x=0°
423 xe(60°;180°] OR  60°<x<180°
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QUESTION 5

51 InAAEF: 2xFEA+518°=180°
-.FEA =64,1°

AF  FE
sinE  sinA
AF 2m
sin(64,1°)  sin(51,8°)
AF =229 m

5.2 Volume = —(base area x 1 height)

2mx2mx1,8m)

W)= W=

53 AreaAEFG =% FGx EGxsinG

=%(2,3)x(2,3)xsin51,5°

~2,07 m?
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5.4  Height of AEFG
AEFG = %EFx h

Area 2,07 = %(2) x h

2,07~ h
Length of DG = 2,07 + 1 = 3,07 m
Angle of elevation

1,8 m
3,07 m
.0 ~30,38°

tang =

OR

E 1 H F 1 h: HG by Pythagoras
EG? = EH® + HG?
(2,3)2 = (1) + HG?
(2,3)° — (1) = HG?

273
’ HG = /4,29

2,07~hm

G Length of DG = 2,07 +1=3,07 m

Angle of elevation

1,8 m
3,07 m
..0~30,38°

tan@ =
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QUESTION 6

6.1

6.2 A
34 cm h+2
h

c D 12 cm B
AC_AB
DA DB

34 h+2

h 12
408 = W* +2h

0=H +2h-408

he —b++/b*-4ac

- 24

| ~2%y2" - 4(1)(-408)

2(1)
h~19,22 or h=~-2122 (N/A)
- AD~19,22 cm
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6.3 e W
A PR e SN
AN /2Z\ "\
\2 ™\ / 50°
| \ 1\\ ‘.__..I\
‘h ".‘... II"..
| ) . ~ \'\‘\ III
, \6 / 2 ™
1 1I\/2 ____ »»—1_~ C
\ 2 / 3 '-\\\I
e, M = F
. -‘,— : P
B

6.31 (a) E,=90° (given)
-.DAB=90° (corresp. angles OR Co-int angles; AD//EC)

50° (given)

50° (angles in same segment)
90° (calculated)

OO

_:>’ D’ I\)D>
I

n A+ A=
andIZ\2 /2\3

>
Il
N

) G =D,=50°
(Alt. int. angles, DC//AG)

—50° (Vert. opp angles)
=180° (Int. angles of triangle)

G,
A

= /2\1 =40° (Angles in same segment)
I:'2 =90° (Angles on a straight line)
E

~. ACFE is a cyclic quad (Line subtends equal anles OR converse
angles in the same segment))

OR

5 =G, =50° (Vert. opp angles)

B = A =40° (Angles in same segment)
I:j =90° (Sum of angles of triangle)

~.F +E,=90°+90°=180°
..ACFE is a cyclic quad (Converse of opp angles of cyclic quad)
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OR
G, =G, =50°
B = A =40°
~.F, = 40°+50°=90°
~F,=E,=90°

(Vert. opp angles)
(Angles in same segment)
(Ext angle of triangle)

Page 11 of 14

..ACFE is a cyclic quad (Converse of ext angle of cyclic quad)

6.4

6.4.1 AOF =2D (Angle at centre = 2 x angle on circumference)

- AOF =128°

G

6.4.2 13'4 =90° (Radius perpendicular to tangent)

6.4.3 D=C=64°
A1 = A4=900
H,+F,+C=180°
90°+ F, +64° =180°
.. F,=26°
OR
D=C=64°
F,+F, =180°—64°
~116°
F, =116°-90°
_oge

(Angles in same segment)
(Alternate angles; CA//FG)

(Int angles of triangle)

(Angles in same segment)
(Co. int. angles, AC//G)
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6.44 AG=FG (Tangents from common point)
AO = FO (Radii)
AOFG is a kite (Adj. pairs of sides equal)
6.4.5 G+A+0+F =360° (Int angles of kite or quad)
G+90°+128°+90° = 360°
-.G=52°
QUESTION 7

71 40km =40 x1000m =40000m
1 hour = 60 x 60 sec = 3 600 sec
_40km 40 000 m

L = ~11,11 m-s™
1hour 3600s

7.2 v =rDn
11,11 m-s' =7(0,44 m)n
25,25
n=
T

rad/s ~ 8,04 rad/s

7.3 v=xDn
1111 m-s" =7(0,1 m)n

1111

n=—->

VA

rad/s ~ 35,36 rad/s

14

w=27rNn
=27(35,36 rad/s)
~ 222,2 rad/s

180°

T

74 2222 x ~ 12731,12° per second

7.5 Area -]
2
~22cmx8,3cm
/ 2
=91,30 cm?
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QUESTION 8
81 8.1.1 (XY)’ =(XO) +(YO) —2( XO)(YO)cos( XOY)
(21)° = (14)° +(14)° —2(14)(14)cos(xév)
cos(xév) _of 14214
—2(14)(14)
ref £ ~82,82°

obtuse angle: XOY ~ 180° —82,82° ~ 97,18°

812 OPTION1
4K —4dh+ x* =0
412 - 4(28)h+(21)° =0
4K —112h+441=0
—(112) £ (-112)° - 4(4)(441)
2(4)

:112i1/5 488

8
~h=2326 (N.A) or h=474cm

OPTION 2
Draw point Zin centre of line XY

then (OY)" =(0Z)° +(2YY
(14)° =(0Z)* +(10,5)
85,75=(0Z)’

9,26 =07
.. height of segment = 14 cm — 9,26 = 4,74 cm

8.1.3 The area of minor segment XY
Area of segment XY = area sector — area A
Area of segment XY

[ reo 1 .
=|—|—|=rxrxsin@
2 2

(14)2(97,18°x z j
180° 1 . .
5 —{§x14x14xsm(97,18 )}

1196(0,5398 7 _
= ( 5 )} —[ 98 x sin(97,18°) |

~ 68.9873525
=69 cm?
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8.2 AC*=AB +BC? (Pythagoras)
~(12m)* = AB*+(6 m)°
108 = AB?
AB =63

AD? = (63 + c3)2+(6x/§+6)2
AD~2318m
- Radius~ 23,18 m + 6 m ~ 29,18 m

QUESTION 9

A =a(m+m,+m+...+m,)

0+190 190+220 220+290 290+290 290+210 210+95 95+0
=50 + + + + + +
2 2 2 2 2 2 2
=50 (95+205+255+290+250+152,5+47,5)

=64 750 m?

OR

A, =a[0120" +02+03+04+...+0n1j

=50 %+190+220+290+290+210+95]

= 50(1295)
=64 750 m?

Total: 150 marks
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