NATIONAL SENIOR CERTIFICATE EXAMINATION
assessment matters NOVEMBER 2021

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

1.1 111 mac

1.1.2 tan@ = mac
tan@ = \/5
@ = 60°

1.1.3 mec = tan(6+75°)
Mec = tan(60°+ 75°)
=-1

12 _1:yc—yB:0—2
Xxc—Xs 1-Db

_1:__2
1-b
-1+b=-2
b=-1
1.3 Mec xm = -1
-Ixm=-1
m=1
midpoint(il; O+2J
2 2
midpoint(0; 1)
y=mx+c
1=1)(0)+c
1=c
y=x+1
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QUESTION 2

21 211 rP=x"+y?

2.1.2 \/(XB —XA)2 +(ye —yA)2

e ()
= 34‘/1_3 =

13

9,43

2.1.3 Gradient of radius = %

Gradient of tangent = _?4

Option 1
Ly =mx+c
-4
n3=—-I(4)+cC
(4)
25
S.—=C
3
N 3 3
Option 2

y—yi=m(x—x)

—4
—3=—(x-4

y-3=—-(x-4)
-4 16

-3 =—X+—

y 3 3
=Ty, 2B

B 3 3

214 y=mx+c

-4
=—X+5
y 3
O—_—4x+5

3
_15

4
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2.2 9x* +4y* =36
2 2
9x +4y _
36 36

A

x-intercepts
y-intercepts
shape
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QUESTION 3

3.1 3.1.1 Option1
47 180°
0=——x
15 T
~ sec?(62°)-1
- tan(48°)
1
B —— ]
cos®(62°)
tan(48°)
1
B —— ]
~ cos?(62°)
~ tan(48°)
~ 3,18

=48°

Option 2
0 :4_7z X180°
15 V4

=48°
sec’p -1
tan®

_tan’B
tanB

~ tan®(62°)
- tan(48°)

~ 3,18

312 tan4g°=_*
oC

4 4

C-= OoOR ————
tan48° (47rj
tan

15
~.0OC=3,6

313 tan62°=2C
oC
AC =3,6tan62°
~ AC ~ 6,77
~.AB=AC-BC
~ AB=6,77-4=377
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ALTERNATIVE
p=b2ox 2 =317
180° 90

sec? (31”) -1
90
tan (4”)
15
I S
(%)
cos?| = —
~ 90

i)
tan
15

~ 3,18

-1
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_ 3sec?(180°-30°)cos180°
tan(360° — 45°) — cos*(180° + 60°)
3
-1
_ cos*(180° —300)( )
—tan45° —cos’ 60°

3
- —
___ cos’ 30°( :
—tan45° —cos? 60°

-3

3.3 sin2x=0,473

Ref angle =28,229°
52X =28,23°

S x=14,11°

or
or

3.4 LHS:
COSX+ sinx

sinx  1+cosx
_ cosx(1+cosx)+sinx .sinx

sinx(1+ cosx)
_ COSX +C€0S” X +5sin” X
- sinx(1+cosx)
_ cosx+1
" sin X(1+ cosx)
1

sinx

~.LHS = RHS

35 sin® 8(-cot H)
—coséd
_ sin*o
~ cosftand
_sin*o
~ sing
=sind

IEB Copyright © 2021

2x =180°-28,23°
X ~ 75,89°
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QUESTION 4

4.1 4 amplitude for f
1 amplitude for g

42  A(75,96°; —0,97°)
43 120°

44 441 .f(x)=>9(x)

- x [0°; 75,96°]

442 x=120°;300°

QUESTION 5

51 sin38° :E
5m

..5sin38° =EF
..EF 3,08 m

3,08 m
AF
3,08

 c0s61°
S AF 6,35 m

52 cos61° =

X €[225,96° ; 360°]

EF 5

sin38° sin90°

AF 3,08
sin90° sin29°
F 3,08
sin29°

5.3  GF’=AG’+AF’-2(AG)(AF)cos(GAF)

(5)° =(6,8)" +(6,35)* —2(6,8)(6,35)cos A

GAF ~ 44,53°

Area == AG .AF. sin(GAF)
2

Area =%(6,8)(6,35)sin(44,53°)

Area ~15,14 m?
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QUESTION 6
6.1 6.1.1 A=90° (angle is a semi-circle)
O =40° (Angle at centre = 2 x angle at circumference)
- B =40° (Corresponding angles AB//FO)
90° +40° + x =180°
- X =50°
6.1.2 AADB ///AEDO (line through midpt || to 2" side)
ob :E (Prop. theorem)
BD AB
OD-AB _EO
BD

ALTERNATIVE MARK ALLOCATION

ob :E (Prop. theorem)
BD AB
OD-AB _EO
BD
6.2 6.2.1 In AADP =AEFO
D=F =90° (angles in semi-circles)
DP =FO (radii given equal)
AP =EO (diameters given equal)
.. AADP = AEFO (RHS)
6.2.2 DPA=FOE (AADP = AEFO)
.. DP || MF (alternate angles equal)
and AO =0OP (radii)
.. AM =MD (midpoint theorem)

6.2.3 AADP and AEFO

6.2.4 OE =4 units (given)
OF =2 units (radius)
OE? =OF* +EF* (pyth)

4% =2° +EF?
12 =EF?

~EF =23

6.3 6.3.1 TAG=2TAE =34° (Given)
.01 = 2TAG (Angle at centre = 2 x angle at circumference)

-0 =2(34°) = 68°
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6.3.2 G,=OBG (angles at equal sides; radii)
G »+OBG +68° = 180° (int angles of triangle)
..G2 =OBG =56°
6.3.3 AT =TB (given)
= T2=90° (line from centre of circle to midpoint of chord)

T> +G2 + TBG =180° (interior angles of triangle)
90°+56°+TBG =180°
TBG = 34°
TBG = As = 34° (tan-chord theorem)

6.3.4  KAB=KAG +TAG
- KAB =34°+34°=68° and KAB = ADB (tan-chord theorem)
. ADB = 68°

6.4 BC =CD =2 units (Radius L chord)
OD? =CD? +0OC? (Pyth)
r2=2%+(r —1)2
r’=4+r>-2r+1
2r=5
r =2,5 units

QUESTION 7

7.1 v =xDn
v = (0,24 m)(5,31rev/s)
v=4mls

7.2 v = zDn

4m = (0,48 m)n
S

n=265 rev/s
7.3 w=27mN

w = 27(2,65)
o =16,65 rad/s
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QUESTION 8

8.1 Volume

8.2 8.21

8.2.2

8.2.3

8.2.4

8.2.5

=zr’xh

= (175 m)® x (6,25 m)
=60,132 m?3

~60 m3

s=rf

s =(L75 m)(120°x -~

180°

)
s=3,67 m

Area = % OR Area

(175 m)(3,67)

2
=3,21 m?

Area = Sector area — Triangle area
=3,21 m?- 1,326 m?
=188 m?

Volume of diesel =1,88 m?x 6,25 m
=1175 m3

Filled volume

%0

(175 m)° (120°x

PAPER Il — MARKING GUIDELINES
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o)
180°

=3,21 m?

Percentage filled = x100%

Total volume

_1175 100%
~19,58%

4h? —4dh+x% =0

4(0,5)° —4(3,5)(0,5)+x* =0

X*=6

~X=+6~245m

Area =1xb
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= 2,45 x 6,25
~15,31 m?

2
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QUESTION 9
9.1 Option1
Ar = £01+on+02+03+ .+ 0On 1)
A — ( 5+0.21 0,62+0,48+O,32+0,46+O,64+0’47J
Ar:2332
Ar=664km2
Option 2

Ar =a(m1+mz +ms +...+mn)
0,45+0,62 0,62+0,48 N 0,48 +0,32 N 0,32+0,46 N 0,46 + 0,64 N

Ar =2(= +
2 2 2 2 2
0,64+0,47+0,47+0,21)
2 2
Ar =2(3,32)
Ar = 6,64 km®

9.2 R5 250 000 income + R40 per bale = 131 250 bales
hectares needed = 131 250 + 350 = 375

Total area = 375 x 0,01 km? = 3,75 km?

Total: 150 marks

IEB Copyright © 2021



