NATIONAL SENIOR CERTIFICATE EXAMINATION
assessment matters NOVEMBER 2020

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

11 m,, = e Ya

AB
Xg = X

17-5 4

m, = = — v substitute into correct formula
12-3 3

v'“@ simplification

1.2 myx m,. =-1
—xmg. = -1
. Ca . o -
m,. = — Y simplification

m _ Ys—¥c __3

BC =

Xg — X¢ 4
17-20 _ =3 v'2 substitute into correct formula
12 -k 4

4(17-20) =-3(12-k) v simplify
~12 =-3(12-K)
4 = 12—k

k = 8 v simplification

=4/225
=15 units v*® answer

AB? +BC? = AC? (Pyth)

(15)2 + (5)2 = AC? v'@ substitute into correct formula
AC? =250

AC = 510 v°@ simplification

Perimeter =15 + 5 + 5410 = 20 + 5410 v v“® answer
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QUESTION 2

21 211 r*=x%+y?

r2 =82+ 42

r’=80 v

X2 +y?=80 Vv (2)
212 A8 -4)vY (2)

2.1.3 A(-8;-4) B(8; 4)

mABZyA_yB—_4_4_£\/

Xa — X -8-8 2

1
Ly==xVv 2
y=3 (2)

214 Mpr X mAQ =-1 (tan 1 rad)

. Mpr =2V
tan6=-2 v
6 =180° - 63,43° = 116,57° v 3)
215 y=-2x+cC OR y-yi=m(x—x)
—4=-2(-8)+cv y+4=-2(x-8) vv
c=-20 Y y=-2x-20 v
Ly =-2x-20 v 3)
2.1.6 y =-2x+-20 m(AT) = -2
~10=-2t+-20 v OR 410 __
-8-t
t=-5 v 16 +2t=6
2t=-10
t=-5 )
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2.2 Sketch the graph defined by x_2+y_2 =1.
16 10

Clearly show ALL the intercepts with the axes.

Y

W

- s x, 3 1 x

=1
L 4
-1
-
-y
v’ x-intercepts at 4 and -4
v’ y-intercepts at J10 and —J10
v’ shape (3)

[17]
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QUESTION 3

4 4
31 311 =6|—4|v -3/ =|V
(2413j (GJ

_-26+12\13
13

X?+y?=r?
62 + 42 = AO?
52 = AO’
.. A0O=2{13 v (4)

312 = [ﬁj v

4

13,

T (2)

3.2 3.2.1 =cosec

oy (2

-2J3 OR =35 (2)
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T

o

~ 2,18 radians v

33 331 124,66°><1

T

OO

57,46° x 180° "~ 1radian v (2)
3.3.2 sec(218+1)
=sec(3,18)

1t
cos(3,18)

~-10 v 1)

34 tan(180°-a).cosa.sin(180°+a)+cos®(360°+a)
=(-tana) v (cosa) (-sina) v +cos’a v/
=(-sina)(-sina) + cos’a v
=sin® a + cos’a v

-1 (6)

3.5 tan(x —15°) =—1

~.(x—15°) v/ =180°-45° [reference angle v (x — 15°)]

-.X=150° v 3)
3.6 LHS: sin?A+tan®A+cCcos?A RHS : sec?A
=1v +tan’A
=sec’A vV
=RHS (2)
3.7 371 a=3;vb=1;vc=0;vd=2Vv (4)
3.7.2 Periodicity = 360°

Periodicity = 120° v/
(2)
[30]
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QUESTION 4

41 411

4.1.2

42 421

4.2.2

4.2.3

30m v = AB

sin65° sin50° v

30sin50 _AB V

Sin65°
AB~25,36m v

AD
cos25° v = —
AB

AD
25.36m

25,36 xc0s25° = AD
AD = 22,98m v

Cc0S25° = v

AC? = AB? +CB? - 2AB.CB.cos60° v/

OR

AC? = (680 m)’ + (420 m)’ —2(680 m)(420 m)cos60° v

AC? =353200 v
AC =~ 594m v

120° v

AD  594m

= v
sin41° sinl120°

D- 594 x sin41° v

sin120°
AD =~ 450m Vv
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(4)
AD v _ 25,36 v
sin65° sin90°
AD = 25,36.><sm 65
sin90°
AD =~ 22,98 m v
(3)
4)
(1)
(3
[15]
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QUESTION 5

5.1  InAABC:AC? = AB? + BC?(Pyth)

AC? =(230) +(230)" v

AC = 2302 v OR
~MC = 232‘5 OR

~MC=1152 v OR

5.2 cosMCT = Mc v
TC
cosMCT = —115\/5 m

218 m
-.cosMCT =0,746

~MCT ~ 4175° v
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~.MC

- AC =325,269...

325,269
2

.. MC =162,63
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3)

3)
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QUESTION 6

6.1 6.1.1 H,=FR=23° v (angles in same segment) v
R+F =E; =50° (equal angles opp equal sides; radii) v
. 23°+a=50°
a=27°v
6.12 E=R+RK (angles in same segment) v’
49°=27°+D
22°=b v

6.2 6.2.1 B,+F=180° (opp. angles of cyclic quad) v
B, +35° =180°

~

oo By =145° v

6.2.2 E =2xF (angle at centre = 2 x angle at circumference) v’

E, =2x35°=70° v

6.23 E, +C;+D,=180° (int. angles of triangle CED) v/
70°+C; +D, =180°
C; =D, (equal angles at equal sides; radii) v’

-~ Cy =D, =55° v/

624 2A=B, (angle at centre = 2 x angle at circumference) v/
2 A=145°

L A=725° v

6.25 A=C, =725° (equal angles at equal sides; radii)
C.+C, =90° (angle in semi-circle) v/

. C,=175° v
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63 631 A=C v (angles opposite equal sides, given AD = DC) v

o A=372°v (2)

6.32 A=C (angles opposite equal sides, given AD = DC) v

A =B, = 37,2°v (tan-chord theorem) v’

B, =90°—37,2° v (angle in semi circle)

.. B,=528° v (4)

6.3.3 ABE =90° (angle in semi-circle) v
AE? =BE? + AB? (Pythagoras)

(13)° =(3,5) +AB? v

S~ AB=1252cm v 3)

64 641 —o_PCc_1
BR CA 2
PA PC+CA
PQ PC+CA+AQ
§_ 1+2
8 1+2+5
.BD_CA
BQ CQ
2
()

==V
5

v" (Proportionality theorem, CB// AR)
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Area of APRA
Area of AQRA
_ 0,5xPAxheight v
0,5x QA xheight
_PA
QA

3
-2 v (2

6.4.2

[34]

IEB Copyright © 2020 PLEASE TURN OVER



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

QUESTION 7

7.1

7.2

2
Area of a sector :% :%, v

r =radius, s = arc length and 6 = central angle in radians

(90m)2(80°>< no)
2 180°)

Area=18tcm? v

Area =

Area of triangle AOC = % x AO xOC xsin80°

.. Area =%>< 9cmx9cmxsing80° v

. Area =39,884714 cm? v
Area of shaded segment =18r cm? —39,884714 cm?

~ 16,7 cm? v

7.2.1 v =nDn
v =n(015)(42) v

v=198m/s vv

722 w=2nn v
w=2n(4,2) v

w=84nradls v

7.2.3 (a) S =r6

—(7.5)| 160°x —— | v
si=(75)| 160 .|

s =21cm v

(b) S, =10

T
=(15)| 200° v
s: - (15)| 200°% 2|

s, ~52,4cm v
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©  (525) =(7.5) +AB? v
CD=AB~52cm v

Total length = (51,96 + 51,96 + 20,94 + 52,36) cm v’
~177,3cm v
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QUESTION 8
: 4
8.1 Hemisphere Volume :Enr +2

Volume =gn(2o)3 =2V

=16755,16 m® v/

Cylinder Volume = nr? xh
=n(20)° x8 v
=10053,1m® v

Volume in one tank = 16755,16 m® + 10053,1 m®
=26808,26 m® v/

Total volume of fuel that the tanker can carry in the 4 tanks = 4(26808,26 m®)
=107233,04 m* v

(6)
82 821 a=120m-=6=20m
Area=a(m +m, + Mg + My +mg) v/
12+15 15+16 16+17 17+17 17+16 16+12
=20 + + + + + v
2 2 2 2 2 2
=20(13,5+15,5+16,5+17+16,5+14) v
=1860 m? v (4)
8.2.2 Volume =1 860 m?x 210 mv’
=390 600 m* v/ 2)
8.2.3 Volumeforl1 mdeep =120m x210mx1m v
=25200 m® v
1 m3 =1 000 litres
25 200 m* = 25 200 000 litres v/ (3)
[19]

Total: 150 marks
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