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JENN - MATHEMATICS DEPARTMENT

PAPER 1

ALGEBRA
PAPER A

QUESTION 1

(a) (1) x> — 5x = -6
X =5x+6=0
(x-2)(x-3)=0

=2 O x¥=3

2) Bx+D(x—-4)<0

—= 4
3
| |
I I
+ 0 - o +
1
——<x<4
3
(3) log,(x+6)=1
X+6=2
x=-4

X+l =1-2x

x4l = 1—4x+4x°

4x =5x =10
x(4x=5) =0
5
x=0 or x = —
4
Check x=0:
LHS=2x0++0+1
=1=RHS
CI:leclrc:Jc=E
4
LHS=2[£]= E+1
4 4
=4 RHS
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(b) 2=y = 8., @

®: y = 2x-8
@: xP-x(2x-8)+(2x-8) = 19
X =2x +8x+4x —32x+64 = 19
3x7 —24x+45 = 0
' —-8x+15 = 0
(x=3)(x=5) = 0
=3 or x=5

X
y = 2x3-8 or v

= 2x5-8
= =2 = 2
(c) f(x)=x"=2x"+¢
f(=D)=(=D"=2(-1) +c=0
1+24¢c=0
c==3
d  y=x
@=2x
dx
At(—1; 1):m=2(-1)
=-2
PAPER B
QUESTION 1
4x 2x+1
1 — =5
(@ (1) 5 3
W=% OR  12x—2(2x+1)=30
B8x =32
x=4
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JENN - MATHEMATICS DEPARTMENT

(2) (x—5)(x—6)<56
¥ —11x+30<56
X =11x=26<0
(x=13)}x+2)<0
Critical Values: 13 ; -2
—2<x<13

(d) c=—lorc= —i (other answers possible)

(e) 3=k<0 k>3

PAPER C
@ (1) (x=17%=2(1-x)
(x =1 ==2(x-1)
(x=1%+2(x-1)=0
(x=1)(x-1+2)=0
(x=N(x+1)=0
x=1 x=-1
2x
@ 5752=2
4x
5% 52 = 551
5—x+x—2 — 541—1
—2=4x-1
1
X=-——
4
PAPER D

1.1 [ 1.1.1 {2_1{_3)2:1
2x=3=%1
3xl
X=—
2
x=1 or x=2
OR

4x2 —12x+9=1

4x2 —12x+8=0
Hx-1)x-2)=0
x=1 or x=2
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1.1.2

2a
_—ax(@) -4(2)-7)
2(2)
4472
4
_—2+32
2
L13 | yx—ax-1=2

(x-2)% =(v2x=1)
x —4x+4=2x-1
x2 —6x+5=0

(x-1)x-5)=0

xx]l or x=5

| | x=35
1.2.1 X’ +5_:(y+-5y1 =0
(x+3ylx+2y]=0
x+3y=0 x+2y=0
x=-3y OR x=-2y
¥ ¥
OR

x2 +5xy+ ﬁyz =0

=560 —4(6r?)
‘ 20

=—5yi-\[yi2
2

—S5yxy
_T=L

X
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122 x+y=8 x+y=8
—3y+y=8 —2y+y=8
_2y=8 —-y=
y=-4 y=-8
x=12 x=16
1.3.1 2p+5=0
2p+5=0
2p=-5
1.3.2 2p+5<0
P<_5
2
PAPER E
L.1.4 | (x+1)4=x)>0
(x+1)(x-4)<0
+ 0 - \ /
or
| —l\/q.
-l<x<4

2" =

122 |Hy=-4,

27 +272 =40
2°(1+2%)=40
2% =8
2.( =23

x=3

121 | 27427 = —5y+20
2°(1+2%) = =5y +20
_ =5y+20

2"+ 2" =-5y+20
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123 |—y+4>0
y<4
Largest integer value of y 1s 3
2" =-3+4
27 =1
x=0
PAPER F
QUESTION 1

1.1.1

1.1.2

1.1.3

(x=3)x+4)=18
axt+x-12=18 v
axtex-30=0Y
S(x+6)(x=5)=0 ¥
=~6 or x=5.v

x}=6(x+2)
AxP=6x+12 ¥
Axt—6x-12=0V

JENN - MATHEMATICS DEPARTMENT

L —CO2VE6 —aC12)

20
6++84

2
nx=758 Y or x=-158 v

LX=

L3
x x+2

S2x(x+2)-(x+2)=3x v
n2xt pdx—x-2=3x vV
n2xt-2=0 Y
xP-1=0

L x+D(x=1)=0 v
nx=—lfor x=1{v
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1.2 }?1-’:-2}1'- =7

y 42y
Let y? +2y=k
nk-2o7v
k
kP -7k-8=0Y
Sk +1)k-8)=0 Y
~k=-1 or k=8 VY
Syi+2y=-1 or y*+2y=8
Lyt +2y+1=0 or y P +2y-8=0Y
Sy+D(p+1)=0 Y or (y+A)y-2)=0 "
.'.y=—1" or y=—4"or _p=2-'»/

1.3 Ix—6px-9p* =0
nxt=2px=3p’=0Y
~x!=2px=3p?
nxt-2px+ pt=3ptept v
s(x—py=4p* v
nx—p=xdpt ¥
L x=ptap?

SLx=p+2p or x=p—2p v
~x=3p or x=-p Y

1.4 2x? —5x=7 f?
L 2x2=5x=720 V¥

S(x+)2x-T7)20 v -1\/'”2

?'!
~xs-1Y or .raj_.i'f'
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QUESTION 2

2.1

2.2

2.3

by, i

¥ |
MATHENATIS® P )

Qy+3)x* +4)=0

. =——‘}‘I|’i“‘l

D 3

or x’=-4 v

~ no real value for x v/

2a-b=17

nb=2a-7"v

Subs b=2a-7 into a® +ab+b’ =7

a* +a(Za-N+QRa-77=71"v
nat+2at ~Ta+4a® -28a+49=7 VY
~7a* =35a+42=0 v

nat-5a+6=0

c(@=2)a-3)=0v

~a=2 or a=3v

~b=-3 or b=-1V

;j::jﬂ v

20
Ly=—

X
(x+3)(y+1)=40 v
Lxy+x+3y+3=40

Subs _1.r=E into xy+x+3y+3=40
x

"
x(£)+ X+ 3[E)+3 =40
9 X

.'.20+x+£‘1+3:40
x

2 20x+x2 +60+3x—40x=0

nxP=1Tx+60=0 v
A(x=5)(x=-12)=0
Lx=50r x=12 v

5.
Ly = =i
Sy=4or y 34

. . 5
Dimensions ..5x4 or 12x 3-
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PATTERNS, SEQUENCES AND SERIES

PAPER A

41

The second, third, fourth and fifth terms are 1 ; — 6 ; Ty and — 14
I

First differences are: —7; Ty+6; —14 -1}
SoTy+6+7T==—14-2T4— 06

Ti=-11 | R —
d=—-11+6+7=2 or - 14+22-6=2 |
i
OR l
T T3 Ta Ts5
1 -6 -14
-7 -T+d -T7+2d
\ p / \ J /

I; - T, =(T5—T4}+(T4—T3]+(T5 _Tz)
~15=(-7+2d)+(-7+d)+-7
—15=-21+3d

6=3d
d=2

OR
da+2b+c=1
9a+3b+c=-6

Sa+b=-7

25a+5b+c=-14
16a +2b=-8
10a +2b=-14
6a=6
a=1

d=2a=2

10
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42
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T 1 —
N . PN . —
\\ / \
2
I1=10
OR
a=1
Sa+b=-7
sM+b=-7
b=-12
a+b+ec=1
4 +2(-12)+c =1
c=21

T, =n> —12n+21

7 =17 —12() + 21
=10

6

11
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QUESTION/VRAAG 7
7.1 |29
7.2 T, =an*+ bn +c
l=a+b+c
se=1—a-»b

S5=4a+2b+c
S=4a+2b+1—a-
4=3a+b

11=9a+3b+c

~ 10 =8a+2b

Solving (1) and (2) simultaneously.
Los (1) en (2) gelyvktvdig op.

8=6a+2b (1) x 2
10=8a+2b (2)

~2=2a
sin=1
&b
src=-1
T,=n*4+n-1

Or/Of
WA
2
Ja+b=4
I+b=4

b=1
T,=n*+n-1

2 2
atb+te=1
1+1+c=1
c=-1

2

=1

2a
a

b
(1)

11=9a+3b+1—a-b

@

| |
73 |T,=n*+n-1 orfof
& Tyge = 1007+ 100 -1
= 10099

=10099

T, = 100(101) — 1

12
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PAPER B
QUESTION 4
4.1 -7 0 9 20
7 9 11
2 2
2a=2
a=1
() +b=7
b=4
D+@)+c=-7
c=—12
ST =n" +4n—12
OR
2a=2
a=1
T,=2" +b(2)+c=0
2b+c=—4 @ 30 +b=7
T,=3"+b(3)+c=9 =
3 (3) {}Rb 4
3b+c=0 (2) l1+a+c=-7
c=-12
(2)-(Q1) b=4
Le=—4-2(4)=-12
T =n"+4n-12
4.2 n® +4n—-12=128

n® +4n—140=0

(n+14)(n—-10)=0
n=10

Sn=10

n=—14 or

mnvalid

13
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43

—7:0:9:.20; ..
first difference7 9 11
second difference2 2
F =2n+c

F=2D+c=7
Lc=35

FH =2n+5

4.4

F =2n+5=599
2n=594
S.on=297

this difference will be between term 297 and term 298

QUESTION 5

51

Pattern 1

]
Lid

White squares 4 12 24

40

52

Wn =2n" +2n

W, =2(157)° +2(157)
= 49612

53

‘l*’* YIENN
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2n” +2n+1<613
2n° +2n—-612<0
n° +n—306<0

(n—-17)n+18)<0

18 17

14
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54 P =4n +4n+1
=(2n) +2(2n) +1
2n 1sevenforallne Z

~. Total squares used in the n™ pattern is always odd.
OR

P =d4n’ +4n+1

=2(2n" +2n)+1

2(2n* +2n) 1sodd foralln € Z
2(2n” +2n)+1is odd foralln € Z

~. Total squares used in the n™ pattern is always odd.

PAPER C

QUESTION 3

31 T,—-T,=T:—T,
p+5-2p+3=2p+7—p-5

-p+8=p+2
p=3

32 Patternis 3; 8; 13; ...

S, = g[la +(n=1)d]

= %[2(3) +11%(9)]

=36060

SIJCI

331 (x=k+1 andyv=k+2

332 |[T,=a+(x—1)d=3+5k
T, =a+ (k+1)d

=3+ (k+1)(5)

=8+ 5k

T, +T, = 11+ 10k

15
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QUESTION 4

JENN - MATHEMATICS DEPARTMENT

411 |15:5

412

42

OR

1 V3 3
2'2'2

1
a==;r=13

2

81

n=-1 — __ 3
ar )

1 n-1 81
E(@ =? 3
v3)"

— =813
243= (V3)"
35'-:3%“
n=10

16
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PAPER D
QUESTION 3
31 . 2(3x-1)°
C2(3x-1)
F=3r-1
“l<3x-1<1
O<3x<?2
Dexe—=
3
32 I, =ar Sy =25
6=kr 4
6 Sl =—
r=— .. (1) -1
k k
25=— . (2)
sub. (1) into (2) 1-r
5.k
1——
k
k=25[1—E)
k
k=250
0=k -25k+150
0 =(k-10)(k-15)
k=10 or k=15
33 (1x2)+(5x6)+(9x10) +(13x14) +___+(81x82)
(4n-3)=(4n-2)
=16n" -20n+6
4n-3=81 OR 4n-2-=82
An =84 4n =84
n=21 n=21
21 21
Zlﬁn!-mmﬁ OR 2[411—3}[4??—2}

17




‘l'-’,‘ YIENN

¥
MATHEMATICS IRy

JENN - MATHEMATICS DEPARTMENT

PAPER E

QUESTION 2

211

1
— ;13
16

212

1 1 1
[E+Z+§+"R}25mms] {4+?+1l]+13+...rr3252‘erm3}

a(::"' —1)

;—:[Ea +(n=1)d]

r=1
25
1((1
(-
2[ 2 25
=7 = = [2(4)+2403)]
1 2
—=1
2
= 09999999 =1000
S5y =1001,00
OR

Sy = 25 terms of 1% sequence + 25 terms of 2™ sequence

1 1 1
S: :[5+E+§+'"m 25 mrms]+ (447410413410 25 terms)

25
Sy = T+ ?[2(4) +24(3)]

5 =0,999999 41000
55 =1001.00

18
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221 [60;78

8 18 30 44
AN
NN\

T=b+e (1)

18=4+2b+c

14=2b+c¢c .. .(u)

(1) — (1): 14=2b+c
T=b+e
s T=b
c=10

TH=HJ+?H

OR

Add both sides
T, =8+10+12+ _ +to25terms

T, = ‘;—’[16 +2(n=1)]

T,=nn+7)

223 [ n(n+7)=330

n +Tn=330=0
(n+22)(n-15)=0
n=-—22 or n=15
n=15

. 15™ term 1s 330.

‘l'-’% YIENN
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T, —T,_; =nth term of sequence witha =8 and d =2

19
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2.3 S =a+[a+d]+[a+2d]+..+[a+(m-2)d]+[a+(n-1)d]

QUESTION 3

31

T,= (SFHH

[

; X
ratio = —

33 a

.
18422481,
2 B
18
S.=—%
1-=
4
18
5 =—
o1
4
S =72

OR

S, =[a+(n—l)a']+[a +(n—2)d]+...+[a +d]+a
25 = 2a+(n—l)d]+[2a+(n—l)d]+...+[2r1 -I—(n—l}d]+[2a+(n—1}d]
=H[EJ +(n—])d]

S =%[2r1 +(n-1)d]

20
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QUESTION 2

2.1

20 ;24 - 28 ; 32 ...
4 4 4

T =20+(n-1)4

100=20+4n-4

4n= 84

n= 21

On the 21st day she will eyele 100 km.

OR

I' =4n+16
100 =4n+16
4dn =84

n=21
On the 21st day she will eycle 100 km.

OR
100=20+ 80
=20+4(21-1)
Son=21

2.2

S_ = g[za +(n=1)d]

. %[z(zn) +(14=1)4]

=644 km

2.3

No.
It will not be humanly possible to just keep on increasing the distance
covered indefinitely. For example: T,,, =4 016 km in one day.

21




‘l'-’% YIENN

¥ |
MATHENATIGS® P )

JENN - MATHEMATICS DEPARTMENT

QUESTION 3
3.1 45
3.2 i':r=an3+bn+c

Second difference of terms 1s 2.

a=1
3a+b=7
3+b=7
b=4
a+b+e=35
l+4+¢c=5
c=0
T"=nl+4n
OR
T”=an2+bn+c
Second difference of terms 1s 2.
a=1
I,=0=c
T,=n" +bn+0
5= +b
b=4
T, =n"+4n
OR
T =an +bn+ec
S5=T=a+b+c a=1
12=T1=4a+zb+c=>3a+b=:r:>b=4
2=T,=0a+3b+c 0079

22
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QUESTION 4
4.1 S= a+ar+ar +..+ar"”
rS = ar+ar’+..+ar"t +ar”
S—rS=a-ar"
Sl-r)=a(l-r")
1— o
¢ al-r)
1-r
4.2.1
15:5; E D
3
5 1
FJ = —m —
15 3
The series converges because — 1<r <1
4.2.2
s = 15]
1——
3
45
)
431 S, =2 -4
= 67108860
432 S,, =2 —4=67108860

S,, =27 —4=33554428

T,,= 33554432

Ty, =5, -5y
_ 93 _ o2
=2x2% 2%

OR

23
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FUNCTIONS AND GRAPHS

PAPER A
QUESTION 5§
5.1 b
X=-
2a
.
T2(-2)
_1
4
1y (1
=2 — —|+6
g 2[4] *{4)
-3
T8
5.2 y=-2(0f +0+6
. yintercept (0;6)
53 x intercepts
0=-2x*+x+6
0=2x-x-6
0=02x+3)(x-2)
Lx= 2o0r .\'=——i—
3
(2;0) and (-—;O)
2
5.4

R '
MATHENATISS P .

3 |
i
”,/
_~TH
LW

24
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R .
WATHEMATES P .

5.5 49
k=—
8
3.6
New/Nuwe turning point/drpn.t [-i- : %?)
Equation/verg. of h
E
g 4) "8
QUESTION/VRAAG 6
6.1 x==3and y=-1
6.2 xeR:;x+-3
OR
x e (—oo-3)u(-3:m)
6.3.1 AtB,x=0
A |
Y=o !
y= = g
3
OB = % units
6.3.2 AtA,y=0
0= I =1
x+3
= L
x+3
x+3=1
x=-2
- OA = 2units/ eenhede

25
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6.4

1 1
-l==x

x+3 2

2-2(x+3)=x(x+3)
¥ +3x-242x+6=0
x* +5x +4=0
(x+4)(x+1)=0

x=-4 orlof x=-1
1

when / wanneer x=—1; y=— 2

when / wanneer x =—4;, y= -2

~C (—l;—%] and D (-4 ;-2)

6.3

R .
WATHEMATES P .

~fx)2 glx)

Sxs<—dor-3<x=<-1

26




QUESTION/VRAAG 7

7.1

g=2
f(x)=2.6""+2
20=25"" 42
18=2.b7
9="5"
b=3
f(x)=2.3"+2

JENN - MATHEMATICS DEPARTMENT

7.2 y=23"42
y=2.1+2
y:
73 m = Y:=W
Xy — X
_20-4
1-(-1)
=8
7.4 h(x)=-2.3* 42
I
J 7.5 y<2
|
PAPER B

R '
WATHEMATES P .

27
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QUESTION 5

51 x=2andy=-1

52 y — intercept:(0;—3)

—int tt———1=0
X — intercep >
—4 _1
Z—x_I
-4 =2—-x
r=6
(6;0)
>3 Ya |
| S
|
|
|
. o) l X
21 é’"“'-—-—r
_________ I
-1 :
H\ |
|
-3\ |
|
v |

QUESTION 6

6.1 A(D; 6)

6.2 b

=——=25
x 2a
5(5:6)

63 —x?4+5x+6=0
x2—-G5x—-6=0
(x+1)(x—6)=0
x=—1lorx=6
B(—1;0),C(6;0)

6.4 (—x2+5x+6)—(x+1]=5
—x245x+6—x—-1=5
x2—4x=0
x(x—4)=0
x=0o0or4
0OR = 4units

28
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651 [, ——1t6_5
2 2
= (5)2 +5(5)+5— = 12,25
Y=-1z 2) TP T T
> 12 25)
2 ¥ ¥
652 |PQ=—-x*4+4x+5
__b 4+ _
r=—n" 2(-1)
Max. PQ = —(2)* + 4(2) + 5 = Yunits
QUESTION 7
71 y = 5%
712 ¥y>0 or ye(0; o)
73 logs x = —4
1
=54 = —
* 625
0 = !
<X = E
PAPER C
521 For v-intercept/ Fir y-afsnit substitution x = (:
y=42"41
=5
H(0: 5)
5272 For x-intercept!/ Fir v-afsnit y=0 1e/di

427 +1=0
427 =1

sal geen x-afsmit wees nie.

277 = -i. which 1s impossible, since 27"

=0 for xeR

. wat ommoontlik is omdat 27" > 0 vir xeR
Therefore/Dus: no solution/geen oplossing,
which means there will be no x-mtercept/wat beteken daar

29
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5323 ¥
R
[v] — x
524 g(x)=427+2)
=427 48
The graph of / 1s translated 7 umits upwards to form g/
Die grafiek van h word 7 eenhede na bo getransleer om g
fe vorm.
QUESTION 6
6.1 A(0; 2)
) 1
6.2 —x2+x+2=§xz—x
0= 3 2 2
= Ex X
0=3x*—4x—4
Bx+2)(x—-2)=0
2 2
X=—— or x=
3
8 0
= — or =
y 9 y
C( 2 8) & D(2;0
373 (2:9)
2
63 x < ~3 orx =2

‘l'-’,‘ YIENN
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1
64 Length of PQ = —x* + x + 2 — (Exz — x)

3
L=—EIZ+EI+2

b 2 2
(%)
OR
, 2
L=-3x+2=10 .',:J;::§

Maximum value of PQ)
2

3010+

—8—22—26? its
=3=23=4 uni

6.5 flx)=—-x2+x+2
fllx)=-2x+1=3

‘l*’% YIENN
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x=-1
6.6 1
Axis of symmetry: x = 3
Maximum valuesy = — (5) +3+2=23
aximum value:y = — = - =2-
X y 2) T3 )
2<k<2-
4
QUESTION/FRAAGT
7.1 CD =2x+3—(-2x* +14x+ k)
=2x+3+2x" -14x-k
=2x?_12x+3—k
72 Mimimum value occurs at/Minimum waarde vind plaas by
_1'= i
2a
12
T 22)
=3
Minmmum value/Minimum waarde
5=2(3) -12(3)+3-k
5=18=-36+3-F
k==20

31
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PAPER D

QUESTION 6

6.1 f(xX)=-2x" —5x+3
_ (-5
2(-2)

X

Ln

X=—=

I

-5 -5.5 -5
f (?} = —2(?) - 5(?] +3

-5, 49
==

6.2 49
(-0 —
VE( 3]
OR

49

I'l.' 5 —_—

6.3 tan135° = -1
m=-1

fix)=-1
—Ax-5=-1

Sx=-1

f(=1)==2(-1)* =5(-1)+3
y==06

L P(-1: 6)

6.4 !T'.'-c:—E or ;.'::-—E
8 8

'l"’,‘ JIENN 32
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QUESTION 7
7.1 f(x)=a"
1 3
— =1
4
JT
—=g
4
1
Z=a
2
72 Tt
."I= —~
5)
1.,1'
Xr=|—
5)
v=log, x
73 14"
-
[ 1]'!'
_'1,l= —_—
2
1y
MI)=_[E] OR  i(x)=-a" OR h()=-f()
74 =0 OR x=0 OR x<0 OR =x=0
‘l*’% YIENN

¥
MATHEMATICS® P ) r
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QUESTION 8
8.1 8.1.1 x<2
8.12 O<x=l
8.2 821 g(x)=log, x
v=log,x
sx=2"
ny=2"
gl (x)=2"
822 [ log,3-x)=x
2'=3-x
therefore point of intersection of g'l and f
823 x=1

34
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PAPER E

51 | g(x)==-3x+20
g(3)=-3(3)+20=11
~k=11

52 |y=-11
OR
x € [=11; o)

53 |y=alx—-3)*+11
subst. (6;2)
2=a(6-3)2+11
—9 =0a
—-1=a
y=-=-1(x-3)*+11
y=—(x—-6x+9)+11
y=—x?+6x+2
~a=-=1;b=6and /fen c =2

54 |3<x<6
OR
x € (3;6)

5.5 ¢ Real Recel

s Rational Rasionaal
+ Equal Gelyk

56 |x>13
OR
x € (3;00)

¥ |
MATHENATICS P )
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QUESTION 6

6.1 |A(L0)

62 |x€R; x>0 or x€(0;m)

63 |x=logzy
y=2*

6.4

6.5 |p=logz4=2
Ly=2

6.6 | Reflection in the y —axis and translate 2 units
down.

'l"’,‘ JIENN 36
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QUESTION 5

5.1.1

C(0:-3)

512

flx)=x"-2x-3
(x-3)x+1)=0

x=-1 or x=3
AB=3-(-1)
AB=4units

513

_1r=i or 2x—-2=0 or x=_1+3
2(1)

=1
y=(F ~20)-3
=—4

D(1;—-4)

5.1.4

C(0.-3) D(.-4

Average gradient / Gemiddelde gradiént

—4+3 —3+4
= or
1-0 0-1

=-1

5.1.5

OC=0B=3

OCB= 45° isosceles right angled triangle
Gelykbenige reghoekige driehc

OR /OF

tan i =m,

tanff =1

p=45°

OBC = 45°

OCB = 45°

516

—4<k<-3 OR (—4:-3)

37
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SLTL f(x) f"(x) >0
(2x-2)2>0
2x—2>0
x=1
5.2 1
3:4)
f
x
0l GE) G.0 '

/(u - =5)

38
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QUESTION/VFRAAG 6
6.1 1,
f y=,%
1,
- x=—y
f 7
;Ir‘1:4x
v=4+/4x

Fla)==4x ORIOF fl(x)=-24x

6.2
3
(1; -2)
£
6.3 | Yes. No value of x 1n the domain of f B maps onto more than one

v-value.

. . ) 1
Ja. Geen waarde van x in die definisieversameling van f
assosieer met meer as een y-waarde nie.

OR/OF
Yes. One to one function \Ja. Een-tot-een-funksie.

OR/OF

Yes. Vertical line test holds /Ja. Die vertikale hmtoets werk.

39
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FINANCE, GROWTH AND DECAY

71

A=P1+i)"
23000 =1570(1.12)"

(1.12)" =14,64968153..
nlog(112)=1log14.64968153..
n=2369 years

or n = 24 years

or n = 23 years 8 months

or n=237 years

721

A=P1+1)"

= 800000(1.08)°

= R1175462.46

.. R1175462.46 — R200 000

= R975462 46
Some calculators give R 975 462,50

722

Al +0)" -1]

I

F

[Lo11™ -1
0.01
975462,46 % 0.01
=Xx
[1.01]% -1
x=R11944.00

97546246 =x

40
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723

PAPER B

Service =[5000(1.01)* +5000(1.01)° +5000(L.01)" + 5000(1,01)" +5000]
=132197.77

m —
97546246 = xw

— Service

975462.46 = 81.66966986x —32197.77
x=R12338,24
OR

5000[1.01% =1]
1017 -1
=32197.77

&0
9753462 46 =x M - Service
0,01

975462.46 = 81,66966986x — 3219777
x=R12338.24

Service =

QUESTION 7

7.1

= P(1-i)

P(1-0,07) A=P(1-i)"

A
P

=P(1-0,07)"
=0,93" ( )

OR =0.93"

log

5

1
2
1 =nlog0,93
2

1 logg oz —=n

log E

n=-—-: n =955 years
log0.93

b | = ko = |

= 9,55 years
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7.2

Radesh:

A= P(l + r'n)
=6 000(1+0,085x 5)
=8550

Bonus = 0,05 x6 000
=300

Received =8 550+ 300
=RE 850

Thandi:
A4=PQ+i)

20
=6 CICID[] + {},:;}3)

=R8 915,68

Thandi's investment 1s bigger.

A=6000+8,5% of 6000x
=06000+510x5
= 6000+ 2550
=8550

7.3

PAPER C

F_ =initial deposit with interest + annuity

0.15

18
=1 Uﬂﬂ(l + —J + 700y
12

=1250,58 +14 032,33
=R1528291

QUESTION 8

(

18
l+—ﬂ"15) -1
12

0,15
12

8.1

=R3 037,50

Depreciation value = 7 200(1—0,25)’
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821

5000[1—(1.015)"
0,015
4500 =5 000-5 000(1,015)™
5000(1.015)™ =500
(L015)" =01 or (L015)" =10
_ log0.1
logl015

n=15465
MNumber of payments = 155

300000 =

822

Balance outstanding

018}
5000 [1+—) -1
018\ 12
=300000{ 1+ —>| -
1 0.18

12

=R3 230,50

823

Amount paid i last month
=3 23[!,50[1 + E]
12

=R3 278,96

824

Total repaid = (154 = 5 000) +3 27896 =R773 278,96

PAPER D

QUESTION 8

8.1

A=P(1-0)"

250000 = P(1 —13,5%)°
250000
~ (1-13,5%)5

= R516249

43




‘l*’* YIENN

o
MATHEMATICS IRy I
~—

JENN - MATHEMATICS DEPARTMENT

821 |, _x1-(+D]
i
—240
. [1 _ (1 + 14;225%) ]
950000 = 14,25%
12
x = R11986,33
822

A= +D7]

L

11986,33 [1 - (1 +

14,25%
12

14,2 5%)_”0
12

= R816048,67

OR
A=P(1+D"

14,25%)1““

A = 950 000 (1
T3

=R3093215.766
x[(1+0)" -1
P00 1

- 100
11986,33 [(1 + “‘25%) - 1]

12
F= 14,250,
12

=R2277167.107

Balance on Loan
=R3093215.766 —R2277167.107
=RE16048.67

823

A=P1+i)"

14,25%]4

=816 D48,67(1+
12

= R855 50692

_ -
855 506.92 = XA=(+D77]

] —136
N [1 _ (1 + 14.25%) ]
B 12
- 14,250
12

x = R12711,51
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PAPER E
QUESTION 8
81 |A=POA+0D"

i 72
3P=P (1 +E)
i=12('V3-1)
i =0,1845

Annual interest rate 15 18,45 % p.a.

821 x[1— {1 0
P =
[1 ~ (1422 ﬁ“]
192 000 =
?
x = R4270,93
322 X1—(+0)"
P = :
L
4270,93 [1 - 1 +E] ]
- (EE
12
= R59216,72421
OR
A=P(1+"

A =192 {}{}{}(1 +'—)
12

=R300 443.6635
x[(1+ D" -1]

i
42?(},934[ 1 + E) — 1]

0.12

12

=R241 226,9424

F=

Balance on Loan
=R300 443 6635 —R241 2269424
=R59216.7211

45
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QUESTION 4

41

n=>509 years

4500 = 30[}0[1 + )

i =061,02 months

n

0,08°

)

(accept 62)
(accept 5.17)

NOTE: (5,08 is NOT accepted.)

R
1

40000 =

421 _A1-(1+)7]

0.24

Al-(1+——

12

:I-_uu]

0,24

12

x = R806,96

P:, =
1

P -

4.2.2 Ca1-(1+0)7]

-130 |

|
806,961 (14 222
e |

o

= R30205,67

OR

0,24

12

0,24

)* -

p_p ey A0+ 1

[
806,96 i(

1+ —
12

© ]
0,24] B

P, = 40000(1+

| | =R39206.20

‘l*’% YIENN

¥
MATHEMATICS® P ) r

0,24

12
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423

P =M
1
0.18 5
A1+ =257

0,18

12
x=R631,38

39205,67 =

NOTE: If the candidate uses R39 206,20 then the answer is
R631,39.

QUESTION 7

7.1

{2
I =
il 2 )]

. 0.11Y
io=14+===) -1
‘“”[ 2}

Iy =11,30%

.. Mary has secured the better rate.

7.2.1

00772\ |
10 000 || 1+ s W _il

)
Fv=

0.0772

—_

12
=R1 674 501,44
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722 Lo 01y
30000 1—l1+ J
12 |

R1674 501,44 = ||
0.1

[ ( HYT
0,46513. .= 1—l1+12J
l

(14 9L
n,53435.___(1+ 12)

]ng[l+m}ﬂ?53486_._= -
12

n=754

She will be able to recerve the money m 75 full
months

T —

N :u ﬂﬂﬂ{l —J1+ ;J H|

7123

0.1
12
Pv= R 1319 260,60

S No

‘l'-’,‘ YIENN

%
MATHEMATICS IRy
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DIFFERENTIAL CALCULUS

PAPER A
9.1 . x+h)=Flx
h—0 h
{Jr+h)l—l(x+}?]- xl-lx
. 2 2
i fr
. , 1 1 |
>+ 2xh+h ——x—=h—-x"+—x
I 2 2 2
=lim ;
=0 i
1
h 21+h-—)
. 2
lim——
1
=2x——
2
9.2.1

d
—[3x* +Vx + ]

d
dx

1
— [3;:4 + 1 + aE]

= 12x3 Lt
= + —x"=
X 51’

9.22

xy=x+x*-1
y=1l+x—x""

dy_

dx

14x2

49




‘l'-’% YIENN

¥ |
MATHENATIGS® P )

QUESTION 10

JENN - MATHEMATICS DEPARTMENT

1011 | x* +5x—8x—12=0
(x4 1)1safactor f(—1) =0
(x+1)(x*—4x—12)=0
(x+6)(x+1)(x—2)=0

x=—-6 orx=-=1 or x=2

1012 | f(x) = x* +5x% —8x — 12
fl(x)=3x2+10x-8=0
(Bx—2)(x+4)=0

2
r==orx=-—4

- 5 o)

G
=—14;81

B(z 1481)
31_ ’

2

_ 400

27

1013 | f"(x) =6x+10 =0

50
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10.21

f/(0) = -8
y=—-8x—-12

1022

f'(x).g'(x) =0

Since g'(x) < 0 forall x € R
(3x*+10x—-8) <0
(Bx—2)(x+4) <0

-4 <x {E
OR
—4 < ‘-":2
x=3
PAPER B
51 N CELRIOR
/ =
r1 = PO
(x + h)2 = b(x + h) — (x* = bx)
/ =1
f1(x) = lim N
2 h + h% — bx — bh — x* + bx
Jeey — oo X + 2x
fi(x) Ll_lg 5
2xh + h? — bh
/ = lim — — ¥
r1co = =
h(2x + h — b)
/ = lim—_ ¢
fi(x) Ll_lg
flxy=2x—=»b
921 | d [ _,
E[I_?”'E +?]

d [x* 1
EI:I—SIIE + ?]

u."r-.

— X

1 2
y = (x7 — 2x3)?

2 4
Y =x3—4x + 4x3
dy 2 _1 16 1

a=§x 5—4+TIE

51
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QUESTION 10

10.1

1011 x= =5 or x=1

1012 |x= =4 or x=10

y=alx+5)(x—1)
—15=a(0+5)(0-1)

—15 = —5a

3=a
y=3(x+5)(x—1)=3x*+12x - 15

OR
y=a(x+p)’+q
y=a(x+2)*+q
©:-15) : —15=a(0+2)%+gq
—15=4a+gq e (D)
(1:0) - 0=a(l+2)%+gq
0=9a+gq e (2)
@)= (1) - 15 =52 ~ a=3
0=27+q ~ q=-27
y=3(x+2)2—27
y=3(x*+4x+4)-27
y=3x*4+12x - 15

10.3

fx)=ax*+bx*+cx+d

f/(x) =3ax* + 2bx + ¢

fl(x) =3x*+12x - 15

Equating  oeffic 1ents of equal polynomaials
3a=3 and 2b=12 andc = —15
a=1and b=6 andc= -15

f(x) =x*+6x*—15x +d

f(=3)=(—3)*+6(—3)2—15(-3) +d
f(=3)=—27+54+45+d
0=72+d

—72=d
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104 | x=-=5:
y= (-5)*+6(-5)*—15(-5)—72 = 28
(—5;28) maximum point
x=1:
y= (1)*+12(1)* - 15(1) - 72 = -74
(1;-74) minimum point
105 | 3x*+12x—-15=t¢
3x°+12x—-15-t=0
A=b* —4ac =0
A=(12)? —4(3)(-15-¢t) =0
144 4+ 1804+ 12t =0
12t = —324
t =-27
PAPER C
9.1 Volume of Sphere
“2a8F o =22 o 212466
3 3
9.2 rP+x" =8 (Pythagoras)
=64 —x
73 Veone = lm h
3

= %;r{ﬁdl— x” lE + x}

- %(512 +64r-8x7 )

dV  64x 16x 3t >
—_———————X
dx 3 3 3
0=64=16x=31"

0=(8=3x)x+8)

g
x=— xE=-8
3
1 (512}[32}
—_ﬂ'_ —
Ve _ 3 L9 A 3
V cohere 20487
3
3
=—=03
27
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QUESTION 10
10.1
I|.L
I||II_
'».
ll'lll _J.r'f III".
IIII. .r'f III'|
N 1
II
102 | f()=a(x-1(x-4)

8 =a(3-1°(3-4)
8§ =a(-4)
a =-2

fO)=-20x-1)*(x-4)

Fx)=-2(x" - 2x+1)(x-4)
F(x)=-2x +12x" —18x +8

10.3

f(x)=-2x" +12x" -18x+8

£(x)=—6x" +24x-18
Frx)=-12x+24
() <0

-12x+24 <0

—x =2

x=2

‘l'-’% YIENN

¥ |
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QUESTION 12

12.1

h(x)=-3x"+2ax+b

(-1 =-3(-1)" +2a(-1) + b
0=-3-2a+b

2a-b=-3 ...()

() =-3(2) +2a(2)+b

0=-12+4a+d
4da+b=12 ... (1)
(11) + (1): 6a=9
3
a — =
2
E(EJ -b=-3
SooW2
b=6
122 Average Gradient
_10-(=35)
2—=(-1)
_13s
3
9
T2

JENN - MATHEMATICS DEPARTMENT
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123

B(x)=-3x"+3x+6
B(=2)==3(-2)" +3(-2)+6
K(-2)=-12

Pomnt of contact (-2 ; 2)
y=—2=-12(x+2)
y==-12x-22

124

R(x)==3x"+3x+6
h'(x)=—6x+3
—6x+3=0

125

PAPER D

‘l'-’,‘ YIENN

%
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p>35 o p<-10

QUESTION 8

8.1

f(x)=2x*-5x+3
S(x+h)=2(x+h)? =5(x+h)+3

=2(x* +2xh + h*) —5x = 5h + 3

=2x +4xh + 2h* —5x - Sh +3
Sf(x+h) - f(x) =2x" +4xh + 2h* — 5x —Sh +3

—(2x* = 5x +3)
= 4xh + 2h* - 5h

£ (x) = lim S(x+h) - f(x)

h—=0 h
. 4xh+ 2k - 5h

h—=0 h

h(4x + 2k - 5)

= lim
k=0

= }i_r_g(4x+2h—5)
=4x -5
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8.2 2x* 2% +1
Wx X
=%_2_i
3x?
3
=25 gy
3
1
ﬁ-.'5:"-+3.1:"
dx
QUESTION 9
9.1.1 S(x)=-2x" + 52" +4x -3
0 =(x=3)(=2x" —x+1)
x=3=0 o0 =2x"-x41=0
x=3 23 +x—-1=0
(3:0) 2x—-Dx+D=0
2x=1 or x=-1
| .
== -1; 0
2 ( )
1
)
912 | fix)=-6x" +10x + 4
0=-6x" +10x+4
3T —-5x-2=0
10 + J10* —4(-
Bx+D(x-2)=0 orx= 102 10 ~4(=6)4)
2(-6)
Ix==lorx=2
1
x=--—
3
913 | fM(x)=-12x+10
0 ==-12x+10
12x =10
10 5
r=—=—
12 6
SoX -
6
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92.1 Y,
L J
922 |x<-2 or x>2;x#4
QUESTION 10
100 [ N(t) = £ - 126" + 36¢ + 8
N(0)=28
.. 8 people
102 | N(y=3F - 14:“:3_6
increasing N'(t) = 0
3* 24t 4+3620
£ -8 +1220
(t-6)r-2)20
tz6 or r=2
. for first 2 hours after opening
or 6 hours after opening until closing time
10.3 | Minimum turning point at ¢ = 6 hours after opening

QUESTION 11

11.1

Area = x? + 3x* + 4xh
Area = 4x% + 4xh
V =x%h = 1000

1000
1000
A=4x* + 4x( - )
x
4000
A=ax? +—

58
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A=4x* +4000x7?

Al =8x —4000x2 =0

4000
Bx = 3
x
x* =500

x = V500 = 7,94 cm

JENN - MATHEMATICS DEPARTMENT

B 1000 = 1586
T Teaz . T
PAPER E
QUESTION/VRAAG 8 o
8.1

flx+h)=3=2(x+hY

=3-2x" —4xh-2h’
flx+h)-flx)=3-2x" —4xh-2h"

—3+2x°

=—4xh-2h*
7(x)=tim flx+ ﬁh)— f(x)

. —4Axh-=2h°

=lim—————
h—0 .h

_ iy MAX = 20)
h—0 f'll

= 1{;_5%(- 4x-2h)

==4x
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8.2

8.3
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C12x7 42341

y=x +bx’ +ex—4
y'=3x"+2bx+c

v =6x+2b
At point of inflection:
V' =6x+2b=0
Substitute x = 2:
6(2)+2b=0
2b=-12
b=-6

y=x —6x" +cx—4
Substitute (2; 4):
4=2"-6(2) +c(2)-4

y=x —6x" +12x-4
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QUESTION/VRAAG9
0.1 ©0:1)
9.2 f()=x-x"=x+1

f@)=x(x=1)=(x-1)
fx)=(x- 1)(.1:1 —1)
) =(x=1)x=1)x+1)
f(x)=0
(x=1)x=1)x+1)=0

x-intercepts: (—1: 0); (1: 0)
OR
f(X)=x —x"—x+1
Fx)=(x- IXJ:1 - 1)
) =(x=1)fx=1)x+1)
f(x)=0

(x=1)x-1)x+1)=0
x-intercepts: (—1: 0); (1: 0)

9.3

f()=x-x'=x+1

f(x)=3x* —2x-1

f'(x)=0
Bx+1)(x-1)=0

1
I=—— or x=1
3
32
= — =D
) 37 y
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9.4
(=1:0) (1:0)
9.5 f(x)<0
—l{x{l
3
QUESTION 10
10.1 s(t)=2t" =18t +45
s'(t) =4t -18
s'(0)=4(0)-18
=—18m/s
102 | s"(t)=4m/s’

‘l'-’,‘ YIENN
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102 | 5"(t)=4m/s’

10.3 4t-18=0
4t=18

rzgsecnnds or 4 5szeconds

OR

s(t)= Z[r - %T +2

2

t= Es&couds or 4.5seconds

OR
s(t) =211 =181 + 45
_-18

2(2)

t= gsecnnds or 4.5seconds

‘l'-’,‘ YIENN
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PAPER F
8.1
f{th-{-:fr}:i
x+h
4 4
Fah)-fo)=—m - 2
x+h x
_4x—4(x+h]
T ox(x+h
_Ax—4x—4h
x{x+h}
_ =4h
x(x+h)
—4h
flx+RB)=f(x) _ x(x+h)
h o
_ =4h
x}?{xﬁrh}
-4
x(:rhﬁ}
veon g J(x+I) = f(x)
f() = lim I
=4
0 x(x+ A
_-4
=
821 y=35x" +5x+2
ﬁ:lli.'r.1r~+-5
ax
g22 [3 - 1 ]
D |3x” ——x
2
=D,|:xg-lx}
2
-1
251
3 2
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8.3 p[x]:xg + 2x
p'[x}:lt: +2
3x20 or/of x* 20forallviralle xeR

~3xP 422250 forallviralle xeR
ie. p'(x)>0 forallviralle xeR

1.e. all tangents to p have gradient greater than (or equal to) 2.
Thus there 1s no tangent to p that has negative gradient.

QUESTION/VRAAG 9

9.1 x=lorx=3

92 l<x<3

93 For a pomnt x close to 3/Vir 'n punt naby aan 3:
If x<3. f'(x)< 0=fdecreasing/dalend m
If x=>3. f'(x)> 0= increasing/stygend
Therefore: 1 3

f has a local mmmimum at/f het lokale minimum by x =3

OR/OF

At x =3, the gradient function changes from negative to positive
therefore the function will have a local minimum pont at x = 3/
By x = 3 verander die gradiéntfunksie van negatief na positief
dus sal die funksie 'n lokale minimum punt hé by x = 3.

OR/OF

f'(3)=0and f"(3)> 0 therefore the function will have a local
minimum point at x =3 /

f "(3)> 0 dus sal die funksie 'n lokale minimum punt hé by x = 3.
94 f"(x)=0 at the turning point of/by die draaipunt van f'(x)

: 1+3
Using symmetry/Deur simmetrie x = T

=2
95 Concave up if/Konkaaf op as f “(x)>0

x>2

‘l*’% YIENN

N |
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QUESTION/VRAAG 10
Given: M(f)=t -9t +3000 : 0<¢<30

10.1 | ar(0)=0°-9(0) +3000

=3000g or 3kg
102 | ¥ —9¢* +3000 = 3000

=97 =0

t*(t-9)=0

t=0 or t=9

Baby's mass will return to the birth mass on the g™ day/
Baba se massa keer terug na massa by geboorte op die 0% dag.

10.3 M'(t)=0

37 =18t =0
3t(r-6)=0
t=0 or t=06

Baby's mass will be a minimum on the 6 day/
Baba se massa sal 'n minimum wees op die 67 dag.

104 | M'(t)=3+" -18¢

M"(t)=6t-18
0=6r-18
t=3

OR/ OF

Using symmetry/Deur simmitrie :
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PROBABILITY AND COUNTING
BASIC PROBABILITY QUESTIONS AND/OR VENN DIAGRAMS

PAPER A

QUESTION 4

41 [P(AorB)=03+05
=038

42 Since A and B are independent

P(A or B) =P(A) + P(B) — P(A and B)
=03+05-0.15
= 0,65

PAPER B
QUESTION 4

41 Since A and C are mutually exclusive, there 1s no intersection of A
and C . P(Aand C)=0.

42 Since B and C are independent. P(B and C) = P(B) P(C).

P(B and C)=(0.4)(0.2)=0.,08

43 Since A and B are independent, P(A and B) = P(A) P(B).
P(A and B) = (0.3)(0.4) = 0,12

P(A or B)=P(A) + P(B) — P(A and B)
=03+04-0,12
=0,58

*é* JIENN 67
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PAPER D

QUESTION 4
4.1.1 11 students
4.1.2 Let W represent students reading the National Geographic magazine, G

represent students reading the Geraway magazine and L represent students
reading the Leadership magazine.

N

<
\Y/

413 2]l —x+x+ 14 -x+9+]14+10+6+11=80

B —x=80D
x=3
4.1.4 P(student reads at least two magazines) = % =0,475

42.1
Pismoke detected by device A or device B)
= Planoke detected by A) + Plsmoke detected by B) — Panoke detected by both)
=095+ 0,98 —0,94
=099

42.2 P(smoke not detected) =1 - 0,99 =0,01
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PAPER E
QUESTION 3
31
- (Rain & Fall)
(Rain & Not Fall)
Mot Fall
" (No Raimn & Fall)
(No Ram & Not Fall)
Not Fall
32
P(NotFal) =|—l x2S |, (983,04
100 100 100 100
407 252
1250 625
911
1250
=0,7288
33 37 12
P &Fall) =—x—
(Dry ) 100 100
111
2500
=0.0444
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20 4

421 P(boychosen first) = = =057.
35 7
422 Outcomes
b (b:b:b)
b<
/ g (b:b:g)
b
\ b (b:g:b)
g<
2 g (b:g:g)
3
2 b (g:Db:b)
b<
E b
. (g g)
b (g.g:b)
g<
g (g:g:2)
20 15 19 190
423 P(b:g:b)= _ _x_ x__ = =015
35 34 33 1309
Yy P(g;g:g}=15 14 13 13 007

wooowm =
35 34 33 187

425 P(at least one boy)
=1-0,07
=093

JENN - MATHEMATICS DEPARTMENT

=1 - P(three girls chosen)
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Let A represent Alfred winning a point and B represent Barry winning a

point.

Outcomes

(A:AA)

(A

(A:B

:B)

TA)

:B)

(B:A:A)

(B:A:B)
(B:B:A)

(B:B:B)

| P(Barry wins three points) = [%I%I%} :%

5.3

P(Alfred wins two points and Barry wins one point)
=P(AA:B)+P(A:B: A)+P(B: A A)

-GLEEGEIE-CRLE)

3

8

54

P(Alfred wins 3 of the four points)
= P(AAAB) + P(AABA) + P(ABAA) + P(BAAA)

GLEEEHGEEEGEEE GG
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CONTINGENCY TABLES

PAPER A
5.1.1
P(male) = E
236
_ 30
"~ 59

‘l*’* YIENN

o
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=0,51(0,508474..)

512

P(female and plays sport)
67

236

=0,28 (0,2838983051...)

52

51 S,
No. From the table, P(male and do not play sport) = 236’ which 1s greater

than zero. Since the probability of the mtersection of these two events 1s
greater than zero, these events are not mutually exclusive.

53

120
P(male) =——
236

100
P(NS)=—
236

120 100

P(male)x P(NS)=——x——

236 236

750

3481
=022 (0215455.)
51

P(maleand NS)=——
236

=022 (02161016949 )
So, P(male)x P(NS)= P(maleand NS)

Therefore the events 'male’ and 'do not play sport' are independent (correct
to TWO decimal places).

OR

The events are not independent as there 1s a discrepancy from the third
decimal place.
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51

a =450
k=319
c =198

d =748

P(Female who has not broken a limb)
298

1530

149

765

53

P(Female & broken a limb)
_ 350

1530

5

17

=0,2941176471...

=029

P(Female) = P(Broken a limb)
_ T8 913

~1530 1530

=029

The events of being female and having broken a limb are independent.

If a candidate answers not independent due to the fact that the answers are
not accurate to more than 2 decimal places, award full marks.
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PROBABILITY AND COUNTING PRINCIPLE

PAPER A
1021 |5
=120
1022 55
=3125
103 | a(E)=51 %21 x 2!
n(S)=T
Stx2lx 2
P(E)= —
2
T 21
PAPER B
QUESTION7
7.1 Number of ways
=8x8
= 64
7.2 | Number of ways for a 4-digit number
=8xTx6x5
=1 0680
OR
MNumber of ways for a 4-digit number
8!
(8=4)
al
et
=1680
| |
7.3 | Numbers between 4 000 and 5 000

=]1x8x8x8
=512

74




JENN - MATHEMATICS DEPARTMENT

PAPER C

QUESTION/VRAAG 12

‘1111‘

26x 2524w 23x22
=7 893 600

1212

24 x23x22
=12 144

PAPER D

5.11

MNumber of PIN codes
=lﬂﬂ>< 1010 =10 =10
=10

= 100 000

MNumber of PIN codes
=10=x9=x8=xT7x6
=30 240

OR
MNumber of PIN codes

_ 1o
]
=130 240

Number of PINs that DO NOT contain 9s
=09x9x9x9x9

=59 049

P(at least one 9)

=1-P(no 9s)

59049
100000

=0,41

PAPER E

‘l*’% YIENN

¥
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521 Any learner seated in any postion - 6! = 6x5x4x3Ix2x1

= 720 different ways.

522 2x3'=240
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PAPER F

QUESTION 6

6.1 | Number of different ways the shirts and trousers can be arranged
=(7T+4)!
=11
=39 916 800

6.2 | Number of ways so that the shirts are together and trousers are together
=42
=241920

6.3 | P(Shurt at beginning and trouser at the end)

_ Olx4dx T
-1
_14
55
PAPER G
QUESTION 5
5.1 Number of arrangements
=T7!
= 5040
52 Number of arrangements
= 5!
=120
53 Number of arrangements
=31 x 5!
=720
PAPER H
QUESTION/VRA4AG 11
11.1 8!

BxTxb6x5x4 or —
3l

=6720

‘l*’,‘ YIENN

R
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PAPER 2
STATISTICS
PAPER A
QUESTION 1
NUMBER OF RED | NUMBER OF MIDPOINT OF fx
CARDS COUNTRIES (f) INTERVAL (x)
0= x< 2 27 1 27
J=x=4 15 3 45
4=x=6 5 5 25
6<x= 8§ ) 7 35
8=<x=< 10 3 9 27
TOTAL 35 159
159
11 Estimated mean =T = 2,89 = 3 red cards
Answer only full marks
1.2

&0
50

The red cards issued to countries during a

soccer competition

40
30
20
10

CUMULATIVE FREQUEMNCY

4 5 8 10
MUMBER OF RED CARDS

|13 [ @ =4ad @ =1 JOR=4-1=3red cards

‘l*’* YIENN
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QUESTION 2

21 |A =597; B =218
¥ =597 +218«x
Answer only full marks

2.2 | Estimated monthly income
y = 597 + 2,18(9)
= 25,59
+ Monthly income = R25598 89
If 9000 1s used only 1 mark
23 |r=094
24 | Very strong positive relationship between the monthly rent and the monthly
income.

PAPER B

QUESTION 1

39 | 42 | 48 | 54 | B2 68 | 78 | 78 | B2 91 93

.1 | x=66,82or 66,82 thousands
1.2 | 6=183

L3 1 (Y — 6, x+0)=(48,52:85,12)
~. B countries

i5 40 45 50 55 1l 63 0 75 &0 85 90 95

1.5 | The data is skewed to the left/negatively skewed
1.6.1 | The sum of the data provided for the years must
increase.

1.6.2 | IQR will remain the same or change.
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QUESTION 2

JENN - MATHEMATICS DEPARTMENT

YEAR 2002| 2003 | 2004 | 2005 | 2006 [ 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Agriculture (x) | 42| 34 3,1 2.7 2.9 3,0 2.9 3,0 2.6 2,5 2.6
Mining (y) 192 194 | 192 | 185 175 | 170 | 168 | 152 | 142 | 128 | 124
2.1 | a= 5,65 and b= 3,65
y= 5,65 +3 65x
2.2 y= 5,65+3.65x
= 5,65+3,65(1,2)
=10,03%
2.3 | strong positive correlation of the data
=07
PAPER C
SCATTER PLOT / SPREIDINGSDIAGRAM
o 250
g
£
=
= 200
!
= S [
& i~
£ 150 S
2 4
'?‘_ [
E‘L 100 .
= o
= n
2 50
g
3
2
= 0 5 10 15 20 25
Number of oranges in a bag / Aantal lemoene in sak
1.1 a=30720
b=-1170
y=30720-117x
1.2 r==093
79




‘l*’,‘ YIENN

R
MATHEMATICS® P ) r

JENN - MATHEMATICS DEPARTMENT

1.3 See scatter plot above/sien spreidingsdiagram hierbo
(10:190.2)
(20:73,2)
1.4 Negative strong association /
Negatiewe sterk assosiasie
1.5 y=30720-117(12)
=166,8

QUESTION/ VRAAG 2

AL 100
1.2

ot | P

Median / Mediaan = =62

[

1.3

M 20 30 %40 s0 B0 70°° 8O 80 100 110

]
=

Skewed to the left / Skeef na links

[
)

b=20

d=32
5-16+19=-20-p+32-35=Tx122

Soe=27
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PAPER D

QUESTION 1

1.1 - 1581
X= —
3l
=51
OR/ OF

x = 51 (calculator method |/ sakrekenaar metode)

1.2 ooskewed to the left

1.3 Physical Sciences performed better.

Q, is 40% in Physical Sciences and 28% in Mathematics which
indicates the lower 25% of the class performed much better in
Physical Sciences than in Mathematics.

Fisiese Wetenskappe presteer beter.

O is 40% in Fisiese Wetenskappe en 28% in Wiskunde wat
aandui dat die onderste 25% van die klas heelwat beter presteer
in Fisiese Wetenskappe as in Wistunde.

1.4 Accept any mark between 40 — 50.
Aanvaar enige punt tussen 40 = 50 .

1.5 | The greatest difference is 87%—71%=16%

QUESTION/ VFRAAG 2

21 | a=1241
h= 049
$=12,41+0,49x

b2
(]

$=12,41+0,49x
=12,41 + 0,49(150)
=8591=86%

OR/OF
$=8517

2.3 1=12,41+049x
The y-intercept is 12,41 which means that a learner who did not
begin the exam achieved 12,41%. This is clearly impossible.
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24

10,28

2.5

B3 —o=p
639+ =10359
127,92 = p+103,59
p=2433

OR/ OF
o=103,59-63,96

=39,63
p=63,96-39,63
=24,33

PAPER E

Question 1

1.1

1.22

Scatter plot/Spreidiagram

2800
2700
2500 ra

raon T HEAA A

2300 1 | A

200 T ! "
2100 1T . /
1900 /’
T A |
1600 a1
1so0 HEEEEH T

1400
1300
1200 -
oo ————d L

:

Encrgv/Energie {in K1}

e,

s N

TO0

500

300 .
200
100

] 3 10 15 20 25 £l 35

Fat/ Vet (in g)
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1.2.1 v=154,60+77,13(18)
=154294 =13500kl]
1.3 (8:300)
1.4 r=09520... = 0,95
1.5 very strong positive relationship/
Question 2
2.1
mean/gemiddelde = 2000+ 33)+ 42)+...12(1) _ 202
30 30
=6,73
2.2 median/mediaan = Tis +Tig = [ =7
2 2
2.3 SD/S4 =2264...= 226
24 (6,73-2.26:6,73 +2.26)
=(4,47;8,99)
SA4+4+8+3=19 times/keer
PAPER F
QUESTION/VRAAG 2
2.1 Positively skewed OR skewed to the right/positicf skeef OF skeef na regs
2.2 Range/Omvang =221 - 1,39=0,82 m

2.3

Intervals Cumulative frequency

Klasse _Kumulatiewe frekwensie
13sx<15 24
15<x<1,7 95
L7<sx<19 133
19<x<2] 156
21sx<23 160
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24

OGIVE/OGIEF

Number of learners

1.1

1.5

lt‘}gl.? 1.9 2:1

Heights (m)

2.3 2.5

25

method (using 80 to determine the height)
1,65 (accept any value between 1,6 and 1,69)

261

The mean would change by 0,1 m
Die gemiddelde sal met 0,1 m verander

2.6.2

PAPER G
QUESTION 3

No influence/change as there is no difference in variation of data./Geen invioed

31 40

32

Time. t. in minutes

Frequency

0=t=5

5<t=<10

10 =t=15

10

15<t=<20

15

20=<t<=25

R .
WATHEMATES P .
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33

A
WATHENATES N

10 15
Time intervals

20

25
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ANALYTICAL GEOMETRY

PAPER A
QUESTION 3

311 0—-1 1

TmM=7_1=73

4 —
2 —

_ 1
- T2

=

3121 gar = \J(a-4) + (10-0)
=~/100
=10units

Answer only full marks

313 1

My =E

1
tanf = —
an 3
8 = 26,57°

34 (q+x »+y
. 2 7 2 ]

(1+8 1+2

kT'TJ

KE-E]
272

32 10-1

33 _1l0-2

~ KN 1L NM
~ KLM 4+ KNM = 180°

‘l*’,‘ YIENN

R
MATHEMATICS P ) I

& KLMN 1s cyclic quadrilateral (converse, opp £% of a cyclic

quad are supplementary)
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41

(—5+3 4+2

42

r2=BM2=(—5+1)2+(4-3)2=17

ax+ 1)+ (y—3E=17

43

Myp X My = —1
~ BAT = 90°
+~ TA 1s a tangent

(conv. tangent and diameter)

441

Mpy =My =4

y=4x+¢c

Subst. (3:2): 2=4(3)+¢c
—10=¢

Ly=4x —10

442

LetCix:v)

s+ 1)+ (-3 =17

AtC:x =10

A(04+1)2+(y—3)72=17

(y—3)2=
y—3=
y=7 or y=-1

Now y=—x—1

16
+4

45

Lines AT and BT mtersect at C
Sdry—10=—-x—-1
bx =9
9

5 ¢
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PAPER B
31
311 m 6—-4
KL 3-{—1} | "
2 1 | |
4 2
312 " .
midpoint of R - (“’*‘ g Iyt YL]
2 2
3+4_ﬁ+1]
2 2
(3 !
2 2
313 co-ordinates of M: r -1 = !
2 2
x—1=7 .. x =28
y+4 7
2 2
yv=7-4 y=73
- M(8:3)
32 The equation of NM
1
myy =5 [NM[KL]
y=wn=mx-x)
1
r=l==(x-4
y-1 =1 (e-a)

_v:lx-2+1.'.y:lx—l
2 2
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33
331 ﬂ:lx-l
2
x=2
S P (2:0)
332 |, 4 1 ,
2 I
B =2657°
333 0-4 4
™ - = = —
K= _(-1) 3
-1 -4 o o
tan 3 =180°-5313"=126387
KPN =12687°-2657°
=100.3°
Question 4
4l | x* +2x+ ' -4y =27
A2 +14+ )y 4y +4=27+1+4
(x+1f +(y=-2F =32
o T(-1:2)
OR
:r=i=—1
-2
-4
= ——
YT
42 myg xmpgp =—1 [tangent | radms]
myg =1
y=mx +c
2=1.(-)+¢c
=3
-. Equationof TBisy = x+3
43 equating TB and BD:

‘l*’% YIENN
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x+3=—x+5

2x=2

x=1
y=1+3 or y=-1+5
SB(1:4)
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S I | O
A+1% +4-2)?% =2
g =2
(x+D2+(y=2)2 =8
45 Draw a horizontal line TE with E on BD:
Pomt D(5:0) andPomntE: 2=—x+5
L EG:2)
Area of trap TEDO =%{TE +0D)= L A&
1 a
==(4+3)x2
2( )
=9 units
Area of ATBE = % (TB x BE)
1
- 5 (B)B)
=4 umts
Area of OTBD =9 + 4
= 13 units’
PAPER C
31 12 6
272
E(6: 3)
32 6-0
IH'BA:E
=3
y=mx+c
v=3x+e y=y=m(x=x)
6=3(T)+c OR/OF y=6=3(x=7)
4 y=3x-21+6
c=-—15 i
y=3x-15 y=3x-15

‘l*’% YIENN
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33 rr—=3y+5=0
=3y=—rx=5
3 3
3=
3
r=9
34 Area AAOP=10
%XADXLF::HI
1
—x5% | h=10
2
1 h=4
but / maar y<0
sy=—4
AP=EP
AP’ = BP°
(x=5) +(—4-0)"=(x=7) +(—4-6)’
x*=10x+25+16=x" =14x+49+100
4x=108
x=27
P(27.-4)
Question 4
41 a=135° ext Zof A [/ buite ZvanA
tan(l35°:|:m
m=-—1
y=mx+c
Sz y=y=m(x-x)
P, [P 7
4=-1(=2)+c orsoF ~~H=T1+2)
y==Ix=2+4
c=2
N y==x+2
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42

43

(x—a]z +(y—b}2 =r
(x+4) +(y=2) =+
(-2+4)" +(4-2)" =17

44+4=r°
(x+4) +(y-2)"=8

44

X =2x+y =2y=0

(x* = 2x+1)+(p* =2y +1)=1+1

(x=1)" +(y-1)=2

D(l:1)

46

DE= .2

DA =/(=2-1)* + (4 -1)°
=+9+9

=418

OR/OF

DEA =90°
AD*=DE’ +AE’
() (2] 4
18—2=AE"
AE=4

=32

radius | tangent

pythagoras
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PAPER D
311 :
123-4-_): _2:4+_1
2 2
2=3+x -4=4+y
r=-1 y=-8
B(-1:-8)
312 0-4
Mo, = ——
@ =3
__4
3
313 -
_}J-E=T4(Jr—ll)
-4
-4 50 y="2x+c
V=—x+— 3
3 3 4
2=—(AD+c
OR/OF 3
50
c=—
3
-4 50
V=—x+—
3 3
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314 5 -
CD=+(y,-») +(x,-x) OR/OF
_ J[D —4) +(6-3) R(5:10) midpoint / middelpun
_J5 RQ =./(2-10) +(11-5)]
CD=5 RQ=10
D 15 the midpomt of PR / D is die middelpunt van PR
C 15 the midpoint of PQ (line from midpoint of 1 side || to 2nd side)/
C is die middelpunt van PO (lvn van middelpunt van 1 sy || aan 2de
s¥)
RQ=2CD=10 (midpoint theorem/ middelpuntstelling)
PK=RQ
(y+2) +(a-1) =10 Jo+2) +(@-1) =10
(v+2) +(4-1F =10° v +4y+4+9=100
{y+2}]=91 or [ of v +4y-87=0
y+2=4401 —4+./47-4(1)-87)
v=
y= +4/91-2 2(1)
y=-1154 F_—4i\}'364
or/ af ) 2
y=T734 yv==1154 or / of v=7.54
3.2.1 | myg =tand
tan =1
g =45°
]31 =35° vertical opp £ s/ regoorst Le
QR || to the x-ax1s / aan die x-as
T1 =35°+45° ext Zof A | buite Z v A
T: =80°
a=T: =80° corr Z s STQR /
ooreenkomstige £ e ST||OR

‘l*’% YIENN

¥ |
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322 U, +(-8)
=

S U, =10unmts / eenhede
QU =18 units / eenhede

1
x at/by U:

xatthy W=xat/ by U=10

v at/by W
=10+ 2
!} 3

_3

3

\VU:§+5=

47
3
47

3)

=141 square units/ eenhede kwadraat

- Area AQWU = %(l s;{

Question 4

41

TUS=18°P-10131°=7869°  adj supp /s /

aangrensende suppl Ze
My =tan 78,69° =5
c=06
y=>5x+6

42 x—nt/afsnity =0

—x+==0

~M(-1:1)
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4.3 [x+l} +(y - l} =r?
(~6+1) +(2-1) =42
r’ =26
(x+1) +(y-1) =26
OR/OF
[:c+l]2 +[;|s-l]j =’
(4+1) +0-1) =
=26
1) +(y-1) =26
4.4 1
Myp = 3 Myp X My ==1
My =5 radius | tan/ radius L raaklvn
My, =3 proven / reeds bewys
Moy =Mg =5
45 1y
VM:J(-HEJ +(1-7)
=6.02

radius :&:5,1
6.02=51

)

doeznot lie within the cirele f

le nie binnedie sirkd nie.
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PAPER E

31 |AC=BD

V50 = J(z — (=2))% + (p — (=4))?
50=25+p*+8p+16

p*+8p—9=0
@+9@P-1)=0
p#*=9;p=1
32 (322,122
M 2 "2
1 3
M (3:-3)
33 1-(=2)
Mpr = —————
DC 3— 4
_ 3
Mpe =7
mpec = =3

34 |y==-3x+c

-4 ==3(-2)+c
-10=¢
y=—=3x—10
QUESTION 4
411 ]| A(—-1;2) .
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412

413

414

tanf = —
an 2
= 36,87°

4.1.5

I-hlw

Mradius =

4 .
Miangent = 5 Tadius L tangent

y= 3xc

1 : 5
—l1=—-3(=5)+c

20
23

C=—-—

3
4 23
+'.J,F= —_—— ——

3 3
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42

B = 45° [ tan;chord theorem / raaklyn:koord stelling]

a = 45° 4+ 36,87° [ext £ of Afbuite
a = 81,87°

Mgy = tan 81,87°

Mmpe =7

Zvand]

431

x2—6x+9+y*+2y+1=8+9+1
(x—3)2+(yv+1)?=18

~M((3;-1)

432

M(3;—1) and A (—1;2)

MA = J(3 - (—1})"2 +(-1-2)*

MA=v16+9
MA =725
MA=5

g +1a=VIB+5 or =924

]'I.IA‘-'i TM + TA
o circles intersect /sirkels sny

PAPER F

221

R
MATHEMATICS® P ) r

X+ 2x+ [%(2)]; +y' -4y +[%(_4)]

(x+D*+(y=2)" =10
But(x:yv) = (x=2:v+4)
(=1:2) > (=1=2:2+4)
=(-3:6)
S(r+3) +(v=-6) =10
OR
(x+2) +2(x+ )+ (y=4)" =4(y-
¥+ +6x=12y+35=0
(x+3)+(v=-6)=10

3

=5+1+4

£-5=0
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222 | Distance from origin to centre
= J(-3-0)* +(6-0)* =45
Since 445 > /10, the onigin lies outside the circle.
Question 3
31 AB:y+3x—-2=0
S y=—3x+2
Sk=2
32 | ac=.Ja-6)} +(-1-4)°
=50
=52
33 -1-2
m, = =-3
4-2
Mye = =—
€ 6-0 3
1
Mg XMy =—3x—=-1
. ABC =90°.
34

tauﬁ:mAC =1
B =45°

tang = my. = —

¢=1843°
0=45°—-1843° [ext Zof A]
=26.57°
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35 | BDC=90" altitude
-. BC1sthe diameter (line subtends 90° /)

¥

0+6 2+4J
2

midpoint of BC (T—
=(3:3)
[Jr—_’r)1 - (jf—?r]2 ="

subst B(D;Z)
(0-3F +(2-3)" =7

36 [1+5 2+1]

‘l'-’,‘ YIENN

¥
MATHEMATICS IRy
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QUESTION 5

5.1.1 xz .|_.}:J —8x+ 6.].
=(2)" +(-9)" -8(2) +6(-9)
=4+81-16-54

=15
Hence, the pomt lies on the circumference of the circle

OR

x*+y —8x+6y=15

(x—4) +(y+3)° =15+16+9
(x—4) +(y+3)° =40
(x—4) +(y+3)°

=(2-4) +(-9+3)°

=246

=40
.. The point lies on the circumference of the circle.

A

312 1yt +y? —8x+6y=15

(x—4) +(y+3)° =15+16+9
(x—4) +(y+3)° =40

Circle centre (4;—3)
~3-(=9)

C4-2

i

m_. =3

102




JENN - MATHEMATICS DEPARTMENT

52 A6 4)

Radms = v"l_ﬂ
Distance from A to centre of cirele 15

=,f(¢5.—3]2 +(4+1)’
=0+25

_ 3

AB” =34-10
AB* =24

AB =424

4B =26

AB =490

OR
rf =10

r=410
Radms | tangent
By Pythagoras
AB  =(6-3) +(4+1)° —-10
=24
AB =490

‘l*’% YIENN
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QUESTION 6

6.1

x4+ +8r+4y-38=0

X +8x+164 ¥y +4y+44=16+4+38
(x+4)7 +(y+2)" =58

Centre is (—4 ; —2) and the radius is /58

Centre of second circle 1s (4 ; 6)
Distance between centres 1s J(-‘-L +4)7 +(6+2) =128 =1131

6.3

Sum of radii = /58 ++/26 =12.71

Distance between centres 15 11,31,
sum of the radu > distance between the centres

.. the circles must overlap and hence the circles must intersect.

i

6.4

Equation of second circle:
(x—4) +(v-6)* =26
¥ =8x+16+ v =12y +36 =26

X =8x+y =12y +26=0

Let (x ; y) be etther of the two points on intersection.
Then
4y +8r+4y-38=0

and x4+’ =8x=12y+26=0

Subtract 16y +16x—64=0
y==x+4

Both points of intersection lie on this line.
¥ =—x +4 15 the equation of the common chord.

OR

104




JENN - MATHEMATICS DEPARTMENT

Check that the line y = — x + 4 cuts the two circles at the same points:

(x—4) +(-x=2)* =26

X7 =8x+164x" +4x+4=26
2x' —4x-6=0

X =2x=3=0

(x=3(x+1)=0
x=3 or x=-1

x4+ 3 +8x+4y-38=0

2+ (4-x) +8x+4(4-x)-38=0

' 416 -8x+x  +8x+16—-4x—38=0
2xt =4x=-6=0

¥'=2x=3=0

¥x=3 o x=-1

‘l'-’,‘ YIENN
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TRIGONOMETRY

PAPER A

QUESTION 5

5.1

c0s79°cos 311° + sin 101°sin 49°
= cos79%°cos49% 4+ sin 79° sin 49°
= cos(79° — 49°)

= cos 30°

V3

2
Answer only no marks. used calculator

52

sin(x + y) = 3sin(x — y)

sinxcosy + cosxsiny

= 3(sinx cosy — cosxsiny)

sinxcosy + cosxsiny

=3sinxcosy — 3cosxsiny
—2sinxcosy = —4cosxsiny

+ —2cosxcosy:
sinx 2 (siny)
cosx cosy

~tanx = 2tany

531

cos2x )
— — = sinx
2sinx

COs5X

sin 2x

Cos 2y
Z2sinx
1 — 2sin®*x
" 2sinxcosx 2 sinx
1 (1— 2sin’x)
" 2sinx 2sinx
1—1+ 2sin®x

2sinx
2ginZy

COsX

LHS:

sin2x
cosxy

2sinx

= sin x

=RHS
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cosZ2xy cosx
532 14+ 2cos2xy =

2sinx  sin2x
1+ 2cos2x = —sinx
1+ 2(1 - 2sin?x) = —sinx
1+ 2 —4sin®x = —sinx
45in®x —sinx—3 =10
(sinx —1)(4sinx+3)=0

sinx=1 OF sInx=—%
x = 90° refs = 48,59°
¥ = 228,59
OR
xr=311,41°
QUESTION 6
6.1 a=1
b=2
c=2
d=1
6.2 360°

631 |x€[-90% 90°] or x€ [270% 360°

632 |x€(—45% 0°) or x€ (45% 90°) or x € (315°%360°)

QUESTION 7
71 | nAPQR:
Q) =x (PR = @R)

R = 180° — 2x (sum of £ APQR)
1

Area of APQR = 5pgsin R

m.msin(180° — 2x)

m? sin 2x

B | =bd | =

'l"’,‘ JIENN 107
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72 . PQ _m
" sin(180° — 2x) ~ sinx
m .sin(180° — 2x)
&~ PQ = -
sinx
" PO = m.sin 2x
“PQ = sin x
m.2sinx.cosx
s~ PQ = -
sinx
~PQ = 2mcosx
In ASPQ:
SpP
73 (@Y= 55
“~SP=PQtany
&SP =2mcosxtany
PAPER B
QUESTION 5
5311 _
tanf = —J?_} =-3
ré=4
r=2
sin(—#) = —sm ¢
-3 J3
== —— | or —
2 2
513 | sin(6 —60°)
=sinf cosb0° —cosfsin 60°
S ABY1) (1Y3
o2 02) 2 2
e I C R N £
4 4 4 2
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52 | tan(180° — @) sin(90° + &)
cos 300°sin( 8 — 3609)
_ —tan #.cosf
" cos 60°.sinf
sind
- .cosf
_ _cost
1 .
— . sindd
2
==2
531 =ccs_2x-1
sin2x
_1-2sin” x -1
2sinxcosy
_ SIMX
CosX
=—tan x
= RHS
532 | x=90°: 180" 270"
533
—tan 2x = —
4
tan 2x = ——
2x=16596"+k.180°
x=8298°+Fk90° kel
QUESTION 6
6.1
.Ik}.l
g . /
e B
" 0.87 \(
=120° =90° —-60°7 =30F Qe 30° 60" 0 120° 150° 180° "
/ 1 \\\"H-L..__ o
(-120°. -0.87) //
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6.2 Period =360°

6.3.1 | =30° = x< 150°

632 | xe(0°;60°)

6.4 V =cos [J:'+ 307 + 600]

v=cos (x + 9(}0}

y=-—-smx

QUESTION 7

7.1 Q5S¢ =d*+d*—2d.d.cos @
0S5? = 2d* — 2d*.cos @
Q5% = 2d*(1 —cos @)

QS =d2(1 —cosf)
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7.2

PAPER C

=

R=180°-¢
= QSR
SOR = 26 — 180°

opp. £%cycelic quad suppl
equal sides. equal angles
sum £°A

1 .
AQRS = 7.QS.QRsinSQR

1
E.dJE{l — cosB).d+/2(1 — cos ) sin(26 — 180°)

2
= —d*(1 — cosf).sin 28

1
d*.2(1 — cos8)(—sin 28)

QUESTION / VR4AGS

5.1

1-4sin15°
=1-4sin’ (45°-30°)
=1 -4[5i11 45%co530° —cos45%:sm 3(}"]2

=1-4

[ 6—43 42

o

=1-4

|

[8-4,3

-0

=1-4

-

J3i-1

8—443

4
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52

f3sinx sin® 72°+sin” 198° 4f3 cos (x—90°)

tan120° s x
_ \f3sinx.sin? (90°-18°)+sin’ (180°+18°) \Bsin x
tan (180°-60°).sin x
_ J?:sinx.casz 18°+sin” lS“.-J'J’_sinx
—tan 60° s x
\Esiﬂx(casl 18°+sin’ 13"')

—+f3 sinx

——1

53

6sinx.cosx+3cosx—4sin” x—2sinx =0
Jcosx(2smx+1)-2smx(2smx+1)=0
(2smx+1)3cosx—2smx)=10

sinx:—% OR/OF 3cosx=2smx

dr

3

tanx =

RA =130° RA =5631°
x=210+k360° x=5631°+k.180°
x=330°+k360° x=23631°+k.180% ke’

54

A 1
(1-tanA)| — |= :
cos2A cosA+smmA

LHS/LK =(1- tanA){

cos2A

_[; s A cos A
cosA Ncos? A—sm” A

_(ccsA-sﬁA cos A
B cos A (cos A —smA)(cos A +sinA)

1
B cos A +smA

cosA ]

LHS/LK=RHS/RK
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W

5351 cos 20
M
=J1-k?
T
N
OR/OF W
2 a3
cos 280 =1—sm" 28
=1-k°
cos26 =1-k*
552 | sin28
tan
_ESiIIH.CDSH
B sin &
cosld
=25inﬂ.cns€.c?5ﬁi
sin
=2cos 6@

But'maar cos2f0=.J1=-k"
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6.1 a=-1
d=2

6.2 { 1)
D| =150°:.—
2

6.3.1 | —90°< x <90°
OR /OF
xe(-90°;90°)

OR /OF
xe(—135°;-457)

Question 7

71 | InAKLM

EM

——=tanx

EM
—=tanx
.

EM=rtanx

In A KMNMN

‘l*’% YIENN

¥ |
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6372 | =135 x = —45°
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72 | LN’ =LM’+MN" -2LM.MNcos M
LN =(5)" +(10)" =2(5).(10)cos110°
LN*=159,20
LN=./159.20
ILN=12.62m

PAPER D
QUESTION / FRAAG S5

(41 +i? )2 -(1)  (Pythagoras)
;:_2

5.1.1

X

2
2

x
x=k 1

1
tan 16 =—
k

512 cog32®
=cos2(16°%)
=2cos 16°-1

-

)

52 cos(90°+x) sin(x —180°) — cos” (180°—x)

cos(—2x)

_(—smx)(-snx) - cos” x

cos2x
-2 2 5
510° X— cos” X —cosl2x
= - — OR/OF
cos x—sin” x cos2x

—(cos” x—sin” x)

=-1

7 7

cos X —sin” X

=-1
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53 cosT3% cosd3® — cosli® cosdi®
=c0s575% cos45® —s51n 757 s1in 45°
=cos(75°+45%)
=cos]l20°
=-—cos60°
_ 1
2
541 2
tan ﬂ(sm 2+ 350 ‘9}
sin
= sm0 2sinfcosd + 3::?3_ 0
cosfd sin &
=2sin" # + 3cosf
= 2[1 —cos’ E)+ Jcosd
=—2cos” &+3cosf+2
542 | —2cos’@+3cos0+2=0
2cos" @—3cosf-2=0
(2cosf@ +1)cosd—2)=0
cosld = —% or/af cosf=2
no solution / geenoplossing
ref/verwy £ = 60F
H=1120°+k360°. ke Z OR/OF @O=120°P+k360P keZ
@=240P+k360° . ke Z
55 7
cos{a+h) = -g ref /fverws =45°
a+b=180"-435°
a+b=135"______ . (1)
1
cos(a—2b) =5 ref 2 /verws =60°
a-=-2b=060° .. ... (2)
3b=T75°" (1)=(2)
b=25"
a=110°
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QUESTION o6
6.1 x =—45°
x=135°
6.2 h(x) = tan(45° — x)

h(x) = —tan(x — 45%) = — f (x)

h 1s the reflection of f about the x-axis

OR

‘5.3 | v =3sin2x
QUESTION 7
7.1 MAG= 26
72

MGk

sin26  sin90°

ksin2@
6=——.... 1)

h 1s the reflection of f about the line y =0
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7.3

MmMc MG

sin150°  sin@

MC MG

=—— (D)

Subst. (2) in (1)

ksin26

MC = 2sinf

k2sinf. cos@
- 25inf

MC = kcost

74

AMGC= %Mﬂ-‘. CG sin150°
AMGC= %ksfrﬂﬁ.ﬂ %
MAGC= 2ksin2@

OR
AMGC= %MC. CG sinf

MIGC= %kcasﬁ.ﬂ sind

MAGC= 4kcosfsing
AMGC= 2k(2cosfsinf)
MIGC = 2ksin28

PAPER E

QUESTION 6

6.1

f(x) = sin(x + a)

‘l'-’,‘ YIENN

%
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{-1207;1) ‘ f

120

(60°-1)
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5.1

a = 30°

6.2

Sketch

6.3

flx)=g(x)
sin(x + 30°) = cos(3x)
sin(x + 30°) = sin(90° — 3x)

x+30°=90°-3x +360°n nef
4x = 60° 4+ 360°n
x=15"4+90%

ar

x4+ 30° = 180° — (90° — 3x) + 360°n
x4+ 30° =90° + 3x + 360°n

—2x = 60° 4+ 360°n
x=-30°—-180°n

6.4

15° < x < 105° or x € (15°105°%)

g(x) = cos(3x)

k(x) = cos(60° — 3x)

k(x) = cos(3x — 60%)

k(x) = cos3(x — 20°)

& translated 20° to the right.
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QUESTION 7
[ [ sin18°
PB=— !
sin18°
PB=2265m (22.65247584. )
72 E = cps 237
PA = 18
cos 23°

PA=1955m (19,55448679.)

73 | AB® =(22.65)° +(19,55)% — 2(22.65)(19,55).cos 42°
= 237,0847954...
AB=1540m (15,3975581...)
QUESTION 8
Sl F'Y

14
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82 . 1
sin2y = Etan X

S10 X

2siny.cosxy =
2cosx

- = .
dsmxcos  x—smx=10

sinx(4cos* x—1)=0

sinx =0

x=0%0r180°

_ =

cosxy =x—

-2

x=60°; —60°o0r 120°

83 [ {x|-60°<x<0°hu{x|60°<x<90°{x|120° < x <180°
OR

x €(—60°;0%w(60° ;90w (120°:; 180%)

OR

—60°<x<00r60°<x<90%0r120° < x <180°

PAPER F
QUESTION 6

611 |cos113°
= cos (90° + 239)
=—sin 23°

6.1.2 | cos 23°

I
—
I
o

OR
cos® 23°+sin” 23°=1

cos’23°=1-p’

c0s23°=,/1-p°

‘l*’,‘ YIENN

R
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6.1.3 | smn 46°
= 251 23° cos 23°

= 2p\1-p°

621
sing =—

yv,=5 r =13

[

=—12
12

COsdl = ———

13

X,

13

—12

6.2.2
tan ff = —%

¥
r=>5

3 xﬁ=—4

=

cos(a + /)

=cosa.cos ff —sina.sin fF

(R

33
65

6.3 %cos x=0,435

cosx =087
x=2954° or x=33046°

‘l*’% YIENN
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QUESTION 9

JENN - MATHEMATICS DEPARTMENT

91.1

51'.1:15':-E and casﬁz—i
5 5

Siﬂ€+CDSE=—E
b

912

— -
tap 20 = S 28  2smnfcost

- 3 ]
cos2f? cos @=sin~ &

16 9

25 25

c0os(360° = x).tan” x
sin{x —180°)_cos(90° + x)
_ (cos x)(tan® x)

 (—sinx)(—sin x)

x=30°
1 1 2

cos30° E NE)
2

QUESTION 11

111

1+sinx=cos2x
l+sinx=1-2sin’ x
sinx+2sin’ x=0
sinx(1+2smnx) =10

sinx =10 or sinx=—%’

x=k180 or  x=-30°+k360
Y =210°+ k360
x € {180°; 210; 330°:360°}

keZ
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113 | 180° = x = 210° or 330° < x < 36(°

PAPER G

QUESTION 10

1011 1 cos 28° =4/1—sin® 28°

=l-a”
10.1.2 | cos 64°
= co0s 2(329)
=2cos" 32°-1
=2b" -1
10.1.3 sin 4°

= sin(32° — 28°)

=s1mm32%cos28° —cos32%s1n 28°

=1-b> A1—a’ —ab
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102 bal—a® —ax1— b’

= cos(32°+28°)
= c0s60°
1

2
QUESTION 11

=c0s32°+/1—sin” 28° —sin 28%1—cos” 32°

=c0532° cos28° —sm 28° s1n 32°

IL11} sin61°=/p
sin 241° = sin (180° + 61°)

= —sm 61°

- V>

(=
—
o

L 4

F 3

12| cos61°= m
= .“l].-p

11.1.3 | cosl22° =cos2(61°)

=2cos” 61°—1
=2(«J1-pf -1
=2(1-p)-1
=2-2p-1
=1=-2p

11.1.4 | cos 73°cos15° + sin 73° sinl15°
= cos(73° - 159)

=cos 58% = (cos 180° — 1227)
—(cos 122%)

=—(1-2p)

=2p-1

‘l*’,‘ YIENN

R
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Y

11.2.1 : » 1_ — < 3
LHS:(CDEI-HNJ_[’) (cosx :*me)
(cosx—sinx)(cosx +smx)
3 cos” x+2cosxsinx+sin’ x —(cos” x—2sinxcosx +sin” x)
(cosx —sin x)(cosx +sinx)
_ 4cosxsmx
cos” x—sin’ x
B 25 2x
 cos2x
= 2 tan x
=RHS
1122 | cosx=sinx orf cosx=—sinx
T =45° x=135°
1131 | smx=cos2x—1
sinx=1-2sin” x-1
sinx = =2sin" x
Dsin” x+sinx =0
1132 |sin x =cos2x—1
2sinx+sinx=0
sinxy (2sinx+1)=0
1
sinx=0 or smxy=——
2
Lx=0+180°k ke Z orx= {210° or 330°} +360°k; ke Z
OR
x=n180°
x =n.360°=30°
xr=02n+1).180°+30°ne
114 tan 1" xtan 2" x tan 3" ® tan 4° % ___... % tan 877 % tan 88° » tan 89°

_(sin1°Y sin2° sin 45° (5in 88° | sin89°

Lcos1® N cos2®) cos45°) | \ cos88° M\ cos89°
_(sin1°Yy sin2° sin 457 rsin{f}{}”—z“} sin(90° =17)
Lcos1® Ncos2®) cos45°) | c0s(90°=2° )\ cos(90°-17)
_(sin1° Y sin2°® sin 45° (cos2°Y cosl®

\cos1® N cos2®) cos45° ) | s 2% A sinl®

=tan 45°

=1
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EUCLID’S GEOMETRY

PAPER A
Al

QUESTION 7

7.1.1 equal to twice the angle subtended by the same chord at the circle.

712 equal to the angle subtended by the same chord in the alternate
segment.

7.1.3 supplementary.

A2
QUESTION 8

8.1 | Draw diameter TP. o
Jom Pto]. ;

T, +T,=90° (tan L diameter)
J,+7J,=90° (/ in semi-circle)

jj = 'i'j (£ 1n same seg)
TIK=T,
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A3
QUESTION 9 P
i ,
R
S
9.1 | Join PO and OS
Let O, =2x
T=x (£ at circ centre = 2 ./ at circumference)
'lf]] =360° - 2x (s round a point)
R=180°—x (£ at circ centre = 2 / at circumference)
T+R=x+180°-x
=180°
A4
QUESTION/VRAAG 11

Construct radi OA and OC.
In AOAB and AOCB

1. OB 15 common

ii. OA=0C  (radii)

iii. OBA=0BC=90° (given)
AOAB = AOCB (90°HS)
AB=BC (= As)
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A5
QUESTION/FRAAG 10
10.1 Construction:

AO 15 drawn and produced to M

61 = ;'Ll +B [ext £ of Albuite = van A]
But Al =B [£s opp = radit/ <& teenoor =radii]
50, =24,

Similarly/Netso: I‘EII2 =2;‘13
.0, +0, =2A +2A,
=2(A, +4,)
BOC = 2BAC
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A6
QUESTION/VRAAG 10

10.1

10111 Constr : Join S to R and T to Q and draw %, from S L PT and k,
from T L PS/ Verbind SR enTQ en trek hy van S L PTenh,
van T L PS)

— equal altitudes

PTxh  pr equal altitudes

area APST =area APST [common]
But area AQST =area ASTR [same base, height; ST || QR]
_ area APST _ area APST
""area AQST area ASTR
_PS PT
“SQ"TR

130
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A7
QUESTION/VRAAG 10
101
A
D
M N
E
x .
B C
10.1 Constr: Let M and N lie on AB and AC respectively such that

‘l'-’,‘ YIENN

¥
MATHEMATICS IRy

AM = DE and AN = DF. Draw MN.

Konst: Merk M en N op AB en AC onderskeidelik af sodanig dat
AM = DE en AN = DF. Verbind MN.

Proof:

In A AMN and A DEF

AM =DE [Constr]

AN =DF [Constr]

A=D [Given]

S AAMN=ADEF(SAS)
~AMN=E=B
MN || BC [corresp £'s are equal/ooreenkomstige e =]
AB AC : .
——=—— [line || one side of A OR prop theorem; MN ||BC]
AM AN
. AB_AC [AM=DEand AN=DF]
DE DF
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PAPER B

QUESTION 9

9. | €=90° (£s in semi circle)
OEA =90° (corres Zs; OD || BC)
AE=8cm (line from circ cent L ch bis ch) B
OE=6cm  (Pythagoras)
ED=10-6

=4 cm

OR 0
C =90° (£s in semi circle)

‘l'-’,‘ YIENN

%
MATHEMATICS IRy

OEA =90°  (corres £s; OD || BC)
QE || BC (given)
OA=0B (radii)
AE=EC=8cm (midpoint theorem)
OE=6cm  (Pythagoras)
ED=10-6
=4cm

OR
C=90° (/s in semi circle)
BC? = (20)* — (16)°
BC? =144

BC=12

OE = -;—BC (midpoint theorem)

OE=6¢cm
OD = 10cm
ED=10-6

=4 ¢cm

OR

C=90° (£s in semi circle)
BC? = (20)* - (16)°
BC® = 144

BC=12
OE = %BC (midpoint theorem)
OE=6cm
ED = 4cm
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Question 10

JENN - MATHEMATICS DEPARTMENT

101 [A=D,=x (tanchth)
E

(alt Zs; CA || DF)

(tan ch th) OR (<s in same seg)

10.2 | In ABHD and A FED

i B.=F

3 (£s in same seg)
2; [-)3

151 (= chs subt = £s)

ABHD ||| AFED (££4)

10.3 FE FD

BH_BD (I As)

But FE = AB (given)
AB FD

BH BD
AB.BD = FD.BH
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QUESTION 11
B A
F
E
C S
F Q
11.1 | AF=FC (diags of parallelogram bisect)
FE || CD
AE=ED (Prop Th; FE || CD) OR (Midpoint Theorem)
UG TSR,
CP 2 o
el dseLl (given)
DQ 2 ¢
AC_AD
CP DQ
CD || PQ (converse proportionality theorem)
CD | FE (given)
~ PQ || FE
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OR
AC 1
AP 3
AD 1
AQ 3
AC _AD
AP AQ
CD | PQ (converse proportionality theorem)
CD || FE {given)
5 PQIIFE
OR
AF 1
AP 6
AE 1
AQ 6
AF _AE
AP AQ
PQ) || FE (converse proportionality theorem)
11.3 | In AAEF and AAPQ
1. A is common

2. AFF = AQP (corres £s: FE || PQ)
3.  AFE=APQ (corres s; FE || PQ)

. AAEF ||| AAQP (£22)
FE AF
= (il As)

QAP
FE_1

60 6

FE =10 cm
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OR
In AADC and AAPQ
1. A is common
2. ADC = AQP (corres Zs; CD || PQ)
3, ACD = APQ (corres Zs; CD || PQ)
s AADC ||| AAQP (££2)
AC AD 1
—_—=—= (lll As)
AP AQ 3
1
CD=-P
770
CD=20¢cm
But AF =FC
AE=ED (Midpoint Theorem)
FE=1CD
2
FE=10¢m
!
PAPER C
921 EM FD ; . .
—- = allel de of A
L= AD (Line parallel one side o
OR
prop th: EF | | BD)
(Lyn ewewvdig aan sy v A
EM 3 .
—_— OF eweredigst; EF ||BD)
AM T
922 CM =AM (diags of parm bisect’hoekl parm halv)
o = AM _7 (from 9.2 1/vanaf 9.2.1)
ME ME 3
923 |hof AFDC=hofABDC  (AD||BC)
1
area AFDC EFD";?
area ABDC %B ch
= % {opp sides of parm =)
3 {fos sye v parm =)
7
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o D, =90° - 40° = 50°

811 1")2 + f}3 - 90° (tan | radis)

65°+50° = FBC

8.1.2 f)l = f:'z = 65° (angles opposite equal sides)
f]1 + ]f]'J — FBC (ext angle of a cyclic quad)

~ FBC =115
821| & _ 390 . :
5=32" (Zsinthe same segment)
822 l'j: = 64° (£ at centre = 2 x /£ at circumference)
823\ 1, =90° (line from centre to midpoint of chord)
O, +T, + M, =180° (sum of angles of A)
0, +90° 4+15° =180
0, =75°
QUESTION 9

9.1 In AMBC:

EE =B3 =X

- MBC = 2x

MBC = MCB = 2x
In ABEC:

E, =180° — (x+X)

= 180" —2x

‘l*’* YIENN

D
MATHEMATICS P ) I

BE bisects L.-IE!C

angles opposite equal sides

Sum of angles of a A
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92 | m AMBCBMC =180° — (2x+2x) Sum of angles of a A
= 180°—4x
But BAC = 1Bl%.-ﬁf[{:‘ Z at centre twice angle
= Lasoc—an)
2
=90 - 2x
93 |In AABE
E, + E, =180° Straight line
E, =180°—E,

= 180° —(180° — 2x)
=2x

In AABE:
ABE + BAC + E =180°
ABE =180°—(BAC +E,)
= 180°—(90° —2x+2x)
= 90°

.. AE 1s a diameter of circle ABE

Sumof A sof A

(Subtends) » 90°
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QUESTION 10
1011 |Let Y, =a and N=b
~Ty=a—b (ext. £ ofA= sum opp. £s)
T.=N=b (tan XT; chord MT)
XTY=a (angles opposite equal sides)
T, = XTY - T,
=a—b
AT, =T,

~ YT bisects MTN

10.1.2 | In AXMT and AXTN:
X is common

Tl =N tan XT; chord MT
M, = XTN remaining £
o ﬂ-.}{MT|||£'-.XT N LLL
XT _ MT . '
h—= = similar A's
XN TN
}(M XT
TXT ~ XN
1021 | XM = XY — 20 XY =XT
= k=20

1022 | XM _XT
XT ~ XN
k=20  k

k  k+50
o (k= 20)(k + 50) = k?
o k? + 30k — 1000 = k2

30k—=1000=0
30k = 1000
k=333mm
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PAPER E
211 ADC=67° ext. 2 of cyclic quad / buite 2 van kvh
OR/OF
B,+B, =113° 2 straight line / 2% op reguit lyn
ADC=67° opp £’ of cyclic quad / oorst £° van kvh
812 C =180"67° co-int 2/~ BC ||AD/
—113° ko-binne /° BC || AD
813 | A=67° opp £ of cyclic quad/ alt ~° BC||AD /
alt /* EC || AD
oorst £ van kvh /verwisselende /°
BC||AD / verwis £° EC || AD
B8.14 Ez =67° 2 opposite = sides / /° teenoor = sye
f}l =180°— 67°—67° sumof /" in A /fsomvd 2% v A
=46°
815 BDG =113° tan chord theorem / raaklyvn koordstelling
OR /OF
f)l =67° tan chord theorem / raaklyn koordstelling
BDG =113°
8.2 E} = fj2 = 45° alt «#*BC||AD / verwisselende ~° BC||AD
AB=CD 2 subtend = chords / /° onderspan =

R
MATHEMATICS P ) I

koorde
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QUESTION / FR4AGY9
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91
9.1.1(a) lf)l =2x Z centre = 2x < circumference /
middelpunts &~ = 2 xomtreks 2
9.1.1(b) ,_E,_l —CDB = x Z"m the same segment /
£ in dies. segment
M., = 90° line from centre to midpoint of chord / hm
} van middelpunt van sirkel na middelpunt
van koord
S ABO =90° = x sumof /" mn A /ext £ ofa A/
somvd /° v A lbuite / v A
OR/OF
61 =7y proved/reeds bewys
I':fll =90° line from centre to midpoint of chord / lyn
van middelpunt van sirkel na middelpunt
van koord
C=90°=2y sumof #° in Afsomvd Z° v A
B, =90°-2x Z71in the same segment /
ABO = 90°— Z%in dies. segment
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912 AD|OB midpoint theorem [ middelpunt stelling
0, =ADC=2x corresponding £ AD || OB /
ooreenkom 2% AD || OB
l‘l ﬁl = T
j"l =X proved / reeds bewys
D, = A,

AB 1s a tangent / is i raaklyn  converse tan chord theorem /

omgekeerde raaklyn koordstelling

OR/OF
i —ope Z m a semi-circle / 2 in halwe sirkel
i corr ~° are equal / ooreenk Z°gelvk
- AD||OB
CDA :@'1 _ 9y cort £ DA || OB/ ooreenk 2° DA || OB
D=

converse tan chord theorem /

AB 15 a tangent /
aomgekeerde raaklyn koord

is i raaklyn

913 DCl= AD + AC? Pythagoras
but / maar AC=2AM
and /fen DC=2DO

(2DO) = AD® + (2AM)
4DO" = AD" + 4AM°

but / maar In AABM Pythagoras

AM'=AB" - MB’

~.4D0*=AD"® + 4(AB’ - MB’)

AD? =4D0? - 4AB” +4MB*

‘l*’% YIENN
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92
921 M, = Q alternate /° NQ || MP /
verwissel 2° NO ||MP
M = Q = ",_[2 tan chord theorem / raaklyvn koordstelling
‘.j,rl =Q =M, £ 1n the same segment / tan chord
i theorem / /° dieselfde sirkel segment /
raakhm koord stelling
OR/OF
W, =M, =M, tan chord tl}Jecrem { raaklyn
koordstelling
922 In AWMV and/en AQMN
1_j';r1 _ Q proved / reeds bewys
I';![l = I':f[; equal chords subtend equal /° / gelyvke
koorde onderspan gelvke *
U, = N +N, sum of /* i A /somvd £° v A

- AWM V|| AQMN

LLL
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923 MV WV
MN QN AWMV[|AQMN/||| &
MV MN
wv QN
MV x QN =MN = WV given / gegee
but / maar QN =PW
MV = PW =MN = WV
MV _MN
WV PW
10.2
D
1021 | ML _BJ _2 line || one side ABCM OR prop theorem
(a) LC JIC 3 MBJ|JL / lvn || aan een sy van ABCM OF
eweredigheidsstelling MB||JL
10.2.1 ﬁ _ % _ E line || one side ABMC OR prop theorem
(b) ML BI 2 MBI|JIL / Iyn || aan een sy van ABMC
OF eweredigheidsstelling MB || JL
AM=MC _ :
diagonals of a parm bisect / hoeklvne van
parm halveer
AM 5
ML 2
AK = AM =2 line || one side AAJL OR prop theorem
KJ ML 2 MEKJ|JL / fvn || aan een sy van AAJL OF
eweredigheidsstelling MK || JL
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1022 | AB||CD opposite sides of parm / oorst sve van parm
AB || QM
In AADC
~ QM| CD
AM = MC proved / reeds bewys
~AQ=QD line passing through the midpomt of 1 side
|| to second side / fyn sny die middelpunt
van 1 sy || aan tweede sy
but AD =BC opposite sides of parm / oorst sve van parm
1
AQ=-AD
Q 2
12410
21 3
2
- AQ=QD :541_{:- )
Jio
= ——units
3
PAPER F
21 0O, =50° £ s around a pomt/ Zeom h punt
D, =25° £ centre = 2x / at circumference
midpts £ =2 x omtreks /£
82 B,=25 tan chord theorem /
’ raakhvn koordstelling
213 BCD =120° opp £ s of a cyclic quad /teencorst Ze v kvi
E: =35 sum of #sof atnangle/ som Ze v A
OBC = OCB = 65° Z5 opp. equal radu / £ e teenocor gelvke
. ﬁl — 65°—35° radiuse
B =30°
OR/OF OR/OF
BCD =120° opp £ s of a cyclic quad/teencorst £ e vivh
B, =35° sum of £sof atriangle / som Ze v A
]§1 + f;z +B ,=90° radms L tangent / radius L raakhm
B, =30°
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QUESTION / VR4A4GY9

JENN - MATHEMATICS DEPARTMENT

H1=i::
2C, +2F, =180°
C, +F,=90°
E,=90°

FDCE.
FCis n middellyn van
sirkel FDCE.

FC 15 a diameter of circle

91 Equal / gelvk.
921 f)] — “1 - tan chord theorem / raakhn koordstelling
1E]="1 — = chords subtend = £ 5
) = koorde onderspan = Ze
922 FE=A=x ext. Z of cychc quad / buite £ v kvh
B =A=x
ABDCisacychicquad/  ext /=oppint ~ OR converse of ext. /
ABDC is n kvh of cyclic quad /
bhuite /£ = oorst binne 2 OF omgekeerde
buite £ v kvh
923 ]'_5,1 +B,=A tan chord theorem / raakhn koordstelling
A=D, proved / reeds bewys
B +B,=D,
BE||CD correspond & s =/ ooreenkomst Le =
024 . E 4+ opp £ s of a cyclic quad /

teemoorst Ze v kvh

diag thombus bisect £ /
diag ruit halveer £

proved / reeds bewys

sumof Z5 of A [ somvan Ze v A

converse < i a semm circle /

omgekeerde 2 in half sirkel
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OR/OF

Let :AFI = 1‘:"'2 =X
C=180P-2x

C,=C,=90°-x

In AFDC or /of AEFC
D=90° or/of E=90°

FC 15 a diameter of circle

JENN - MATHEMATICS DEPARTMENT

proved / reeds bewys

opp £ 5 of a cyclic quad /
teencorst £ e v kvh

diag rhombus bisect » /
diag ruit halveer £

sumof Z5 of A /somvan Ze v A

converse / in a semu circle /

FDCE.
FC is n middellyn van omgekeerde . in half sirkel
sirkel FDCE.
10.2
1021 R =60° equilateral A / gelvksydig A
‘ni’l :f‘l +(ﬁ;l1 ext Zofal/buiteZvA
=60+ Ql
= I3"-1 + Q1
Q1=ﬁ3 Zs1in the same se gment/
e indieselfdesegment
- W, =TRQ
1022 | mATQR and / en AQRV
1. "ﬁi.i'l = TﬁQ proved/ reedsbewys
2. ﬁ., =TQR equilateral A/ gelvksvdig A
3.Q3:T sum s of A/somvanZevA
S AWRQ|ARQT L7

‘l'-’% YIENN
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1023 In ATPV and / en AWQR
1.PQR =R, both 60°/ albei 60°
P{jR = "'i:-'l ext_/ of acyclicquad. / buite.” vikvi
¥ =R,
2. f’: = 'I']iQ ext # of acvclicquad. / buites v kvl
but / maar \i’l = TﬁQ proved/ reedsbewys
P,=W,
3.T:{j2 sumof Zsof A/ somv ZevA
AVPT ||| ARWQ Y4
;;P;r = ;L = :.é correspondng sidesin prop/
ooreenkomsige sve n verhouding
PT_PV
wWQ WR
QUESTION / FR44G 11
— P
—x
X
E +3

x+H0 —

I N
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PE_PD
EQ DO

2
x 3"
9 x+3
x” +3x=6x
x'=3x=0
x(x=3)=0
x=0 orlef x=3
NA/nvt
DO=6
DO=0OR
OR =6units / eenhede

line || one side APOQ OR
prop theorem ED||OQ /

hm || een sy APOQ OF
eweredigheid stelling ED||0Q

radu [/ radivsse

11.2 5 15 the midpoint of RE / S is die
middelpunt van RE
DE =205 midpoint theorem /
DE = 2 8 units / eenhede middelpunt stelling
113 | AreaAPED PD same height (DE) /
Area APER _ﬁ dieselfde hoogte (DE)
2
14
1
T

Area APER = 7 x Area APED
= 18.9 units’ / eenhede”
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Mathematics P1/Wiskunde V1

DBE/November 2021

NSC/NSS — Marking Guidelines/Nasienriglyne

NOTE:

¢ If a candidate answers a question TWICE, only mark the FIRST attempt.
e Consistent accuracy applies in all aspects of the marking guidelines.

LET WEL:

¢ Indien 'n kandidaat 'n vraag TWEE keer beantwoord, sien slegs die EERSTE poging na.
e Volgehoue akkuraatheid is op ALLE aspekte van die nasienriglyne van toepassing.

QUESTION/VRAAG 1

111| x2-2x-24=0
(x—6)x+4)=0 vfactors
X=6 or x=-4 vx=6
vX=—4
(©)
1.1.2 | 2x* —3x-3=0
2
x=3% V3 -42)3) vsubstitution into the correct
2(2) formula
L _3%33
4
x=219 or x=-0,69 vx=2,19 vx=-0,69
(©)
113 | x> +5x<—4
%2 +5x+4<0 v’ standard form
(x+4)x+1)<0 ”
v
Critical values: x=—4 or x=-1 critical values
*— o
+ ! — ! +
—4 -1
-4<x<-1 OR/OF xe[+4;-1] v v answer
(4)
1141 /x+28=2-x
2
(V X+ 28) =(2-xy v’ squaring both sides
X+28=4—-4x+X*
X* ~5x~24=0 v’ standard form
(x=8)(x+3)=0 v factors
X=8 or x=-3 v answers with selection
(4)
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1.2 2y =3+X
Xx=2y-3 e (1) v'equation 1
2Xy +7=x>+4y* ... (2)
2y(2y—3)+7=(2y-3) +4y? v'substitution
4y? —6y+7=4y> —12y +9+4y? v'simplification
4y* —6y+2=0
2y? —3y+1=0 v'standard form
(2y-1fy-1)=0
1
y=>or y=1 v’y — values
x=-2or x=-1 v'x — values
(6)
OR/OF OR/OF
2y =3+X
>t equation
2xy +7=x>+4y> ... (2)
3 X 3 xY
2X(§+Ej+ 7=x +4(§+§j v/substitution
3)2(+ X2 +7=xX*>+9+6X+Xx> v simplification
X“+3x+2=0 v'standard form
(x+2)x+1)=0
X=-2or x=-1 v'x —values
1 v’y —values
=—or y=1 y
=Y (6)
13 |n_p vh_P
m n m n
n>=mp v'n>=mp
A=Db*—4ac
A=n’>—4mp , but n> =mp
A=n?-4n? OR/OF A=mp—4mp | v A—_3n2 or —3mp
A=-3n° A=-3mp
n°>0 mp >0
-.—3n*<0 -.—3mp <0
. A <0 =xisanon-real number VA<O
4)
[24]
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QUESTION/VRAAG 2
2.1 90 81 90 81
== v 22 ="
x 90 X 90
81x=8100 v’ answer (2)
x =100
OR/OF OR/OF
X =90 x E v E
9 9
x =100 v’ answer
(2)
2.2 5 - a(i_rn)
—r
, vr=0,9
S, = 1001 - (0’9) v'substitution into correct
1-09 formula
100(L-(09)")
S, = (2)
01
-8, =1000(L-(09)")
2.3
s - 2
1-r
100 I
S, =— % v’ substitution
1- =
10
S, =1000 v answer (2)
OR/OF OR/OF
S, = lilﬁl[l 000(1(0,9) )} Vs, = Iim[l 000(1—(0,9)”)]
S, =1000 v answer (2
[6]
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QUESTION 3
3.1 —-82 v’ answer 1)
3.2 -145;-122;-101; ...
NN
23 21
\\/ \/
-2 2
2a=-2 .. a=-1 v 2a=-2
3a+b=23 .. 3(-1)+b=23 . b=26 §3(—1)+b=§3
a+b+c=-145 - ~1+26+c=-145 . c=-170 —1+26+c=-145
=T, =-n%+26n-170 (©)
OR/OF OR/OF
v2a=-2
2a=-2 .. a=-1
/ —_— —_ p—
c=-145+(-2)—23=-170 ¢=-145+(-2)-23
=T, =-n’+bn-170
_145=—_14b-170 v —145=-1+b-170
b=26 3)
=T, =-n%+26n-170
3.3 T —b T,=a+(n-1)d
=bn+c
' or =23+ (n-1)(-2) vT,=-2n+25
T,=-2n+25
=25-2n L,
-2n+25=-121 T,=-121
—2n=-146 L,
Between T,, and T, answer
(4)
OR/OF OR/OF
T .,-T =—(n+1)*+26(n+1)-170—(-n*+26n-170) VT =-2n+25
n=73 vn=73
Between T,; and T,, v answer (4)
34 pozho=26 45 V13
2a  2(1)
T,=-1 VT,=-1
. add 2 v add 2 (3)
OR/OF OR/OF
T/n:—2n+26:o v13
n=13
T, =—-(13)? +26(13) —170=-1 VT, =-1
[11]
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QUESTION/VRAAG 4

4.1 a=5 and/en d=2 v aandd

T,, =5+(51-1(2)
=105

v’ substitution into
correct formula

v’ answer
@)
4.2
S, :g[2a+ (n—1)d]
51 51 v’ substitution into
S ==-[2(5) + (51-1)2] Sg =—[5+105] correct formula
2 or/of 2 v answer
=2805 =2 805 )
4.3 5000
> (2n+3)=5+7+9+...+10 003 v expansion M
n=1
44 | T, =-3  T,g0 =—2(4999)-1=-9999 VT, =-3
‘/T4999 =-9999
5000 4999
S Y (2n+3)+ ) (-2n-1)
n=1 n=1 ]
= (5+7+9+...+9999 + 10001 + 10 003) + ¥'both expansions
(-3-5-7-9-...-9999)
=10001 + 10 003 -3
= 20001 v answer (A)
(4)
OR/OF OR/OF
4 999 ‘/Tl — _3

Suoss = [2(-3)+ (4 999 -1)(-2)] = ~24 999 999

Se o0 = %()0((2)(5) +(5000-1)(2)) = 25 020 000

5000 4999

D (2n+3)+ ) (-2n—1)= 25020 000 — 24 999 999
n=1 n=1
=20 001

V'S, 0= —24 999 999

V'S, 00 = 25 020 000

v  answer (A)
(4)

[10]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief



Mathematics P1/Wiskunde V1 7 DBE/November 2021
NSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 5

(2)
5.2 XxeR, x#3 v'answer Q)
OR/OF OR/OF
X € (—0 ;3) U (3;%) v'answer 1)
OR/OF OR/OF
x<3 or x>3 vanswer 1)
5.3 -1
0= X—_3 +2 v y = 0
—2X+6=-1
7
X=— v’ answer
2
X-int: [Z : 0]
2 )
5.4 . 7 v'x=0
y-int: 0;— 7
3 v L
3
)
55 ’
2,33
Sl v asymptotes
5 v intercepts with the
axes
v shape
0 37 [35
@)
[10]
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QUESTION/VRAAG 6

6.1 | f(x)=log,x
2 =log,k v substitution of (k ; 2)
4% =k
- k=16 v’ answer
)
2
° -1=log,x .. x:1 \/X:l
4
1. <16 /of L.
Z_X_ or/o Xe 2,16 ‘/answer
(2
6.3 f (x) =log,x
y= Iog4x
x=log,y v'swopping x and y
y=4" vanswer
)
6.4 | x<0 v'vanswer
)
OR/OF OR/OF
X € (—0; 0) v'v'answer
(2)
[8]
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QUESTION 7
7.1 [B(4;0) v B(-4;0)
D(6 ; 0) v D(6;0) (2)
12 | f(x)=x*-2x—-24
X, :;—b ORIOF 2x-2=0 OR/OF x= 20
a
_-(2)
2(1)
L X, =1 v X, =1
Yo = f@)
=12 -2(1) - 24
=25
Cili-29) Y Yy =25 2
7.3 y>-25 v’ answer Q)
OR/OF OR/OF
y e [-25 ; ) v’ answer (1)
7.4.1 1 v answer
=tanl4,04°=0,25=—
Mhe =10 2 (1)
7.4.2 mtang =—4 v mtang =—4
fl(x)=2x-2 v o fl(x)=2x-2
2x—2=-4 v equating
XT = 1 ‘/ XT = —1
yr =21 vy =-21 ()
7.5
rnIine = i \/mIine = 1
4 4
+9—1(x+3) OR/OF —9—1(—3)+c s
y+9= 4 "2 v/ substitution m and
K(3;-9)
y+9:£x+E c:—§:—8,25
4 4 4
1 33
y=-Xx-— OR/OF y =0,25x—-8,25 ‘/yzlx_ﬁ
* * 1 33 4 4
X2 —2x—24="x-—"
4 4 v equating
4x* —8x—96=x-33
4x* —9x—-63=0 v’ standard form
(4x-2D)(x+3)=0
21
SoX= 1 5,25 or x=-3 v/ answer with selection
(6)
[17]
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QUESTION/VRAAG 8

DBE/November 2021

8.1 A=P1-i) v’ correct formula
A =980 000(1-0,092)’ v substitution
A = R498 685,82 v/ answer (A) (3)
8.2 A=PL+i)"
0,068
4n \/ ’
116 253,50 =75 OOO(1+ 0’068J 4
v/ substitution in
correct formula
1,550 046 667 =(1,017)"
log(1,550 046 667) = 4nlog(l, 017)
4n = Iog(ll, 55(2 8‘11%667) or 4n = log, ,,,(1,550 046 667) | ¥ correct use of logs
og(1, '
4n=25,99 ...
n= 6,50 years v answer (4)
831 x|L+i)" -1
F =
i Vi 0,(1235
60
x{[mgg%} _1} )
substitution into
450 000 = 0,0835 correct formula
12
X =R6 068,69 v'answer (3)
8.3.2(a) o_ Xl—(l—l—i)_n
! 1o v'n=48 in P-formula
0,12\
11 058,85/1—|1+— o
12 v'substitution into
P= 0 correct formula
12
v
P = R419 948,32 answer (A)
3)
OR/OF ORIOF
Balance =A—-F
= P(1+ |)n — X(1+I) -1
i
0.12 122 v'n =252 in both
oy 11 058,85[(1+ 1’2 ) —1:| formulae
: 0,12
=1 050 000(“ 12 ) - 0,12 v’ subst into correct
12 formulae
=R12 887 702,20 — R12 467 749,81
=R419 952,39 vanswer (A) ©)
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DBE/November 2021

8.3.2(b)

Total paid =11 058,85x 21x12 =2 786 830, 20
Loan Paid = 1 050 000—419 948,32 =630 051,68

Interest paid = 2 786 830,20 — 630 051,68
=R2 156 778,52

OR/OF

Total paid =11 058,85x 21x12 =2 786 830, 20
Loan Paid = 1 050 000—419 952,39 =630 047,61

Interest paid = 2 786 830,20 — 630 047,61
=R2 156 782,59

OR/OF

Interest paid

=11 058,85 x 21 x 12 — (1 050 000 — 419 948,32)
=2 786 830,20 — 630 051,68

= R2 156 778,52

v 11 058,85x 21x12

v" 1 050 000 — Balance
Outstanding
v_ answer

(3)
OR/OF

v/ 11 058,85x21x12

v" 1 050 000 — Balance
Outstanding
v_ answer

(3)
OR/OF

v' 11 058,85x21x12

v 1 050 000 — Balance
Outstanding
v/ answer (3)

[16]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics P1/Wiskunde V1 12

DBE/November 2021

NSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 9

9.1

h—0

= Ligg(4x+2h—3)

~f(x)=4x-3
OR/OF
f(x)=2x* —3x

f(x+h)=2(x+h)? —3(x + h)
f (x+h)=2x* +4xh + 2h* —3x-3h
f(x+h) — f(x)=4xh +2h? —3h

£7(x) = lim f(x+h)—f(x)
h—0 h
2 _ 2
£/(x) = lim 2(x+h)* —3(x+h)—(2x° —3x)
h—0 h
, _ 2X2 +4xh+2h* —3x—3h—2x* +3X
f(x)=Ilim
h—0 h
. 4xh+2h* —3h
=lim
h—0
_iim h(4x +2h —3)

v'substitution
v 2x? +4xh +2h®> —3x—3h

v 4xh+2h*-3h

v'factorisation

v'answer (5)

OR/OF

v'substitution

v 2x? +4xh +2h®> —3x—3h

€100 = lim S CEM =10
h—0 h
__4xh +2h* =3h
=1im i h v 4xh +2h? —3h
=lim M v'factorisation
h—0
= ngg(4x+2h—3)
wf(0)=4x-3 v answer (5)
921 | y=4x®-6x*+3x
dy 4 3 v 20x*
&—ZOX —24x°+3 v —24x3
V3 @)
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922 __3 2
D, ﬁ+ 3
2 3X
L 1 1
3 -2 _y3 -2
D | =X X" XX
2 9 2 9
- 1
D, ——x3+1x2}
| 9
2 -3 2 -3
:—EX 3_2X \/——X7§ v_ 2X
6 9 9
12 (4)
2 3
< 9
6x3
[12]
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QUESTION/VRAAG 10

10.1 | h(x)=ax® +bx®
/
h’ (x) = 3ax? + 2bx v h'(x)
h'(4)=0
/ / =
48a+80=0 h(4)=o0
6a+b=0 (D) v’ 48a+8b=0 or 6a+b=0
251‘;) :13; 32 v h(4) =32
—+ =
/ = =
da+b=2 (2) 64a+16b=32 or 4da+b=2
(1)-(2):6a+b=0
da+b=2
2a=-2
a=-1
4-1)+b=2 5
b=6 ()
10.2 | h(x)=—x® + 6x?
—X3+6X2=0 ‘/—X3+6X2:O
X?(-X+6) =0 v factors
Xx=0 or x=6
3)
10.3.1 | O<x<4 or 0<x<4 v'critical values
v'notation (2
OR/OF OR/OF
xe(0;4) or xe[0;4] v'critical values
v'notation (2
10.3.2 [ x>2 V2
v/ notation 2
OR/OF OR/OF
X e (2; ) V2
v/ notation (2
104 | f(x)=h(x~1)=~(x~1° +6(x~1)’ v k<32
f(0)=7 v’ new y-intercept = 7
7<k<32 or ke(7;32 vV 7<k<32
(3)
[15]
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QUESTION/VRAAG 11
11 .

Time = 20 v 20

X X
Cost = (water cost per hour x time) + (kms x R/km)
cx)=16x| 22|+ 20 12+ X v16x| 2
X 4000 X
v 20(1,2 t Lj
32 4000
X
CX)=—+24+— v 32 X
CX)=—+24+—
X 200 (x) < 200
32 1
32 1 VC/(X)=—F+—
C/(X):__ZJ’_Z#'O:O ( ) X2 200
X v C'(x)=0
x? =6400
x=80km/h v answer (A)
()
[7]

QUESTION/VRAAG 12

12.1.1 No, because P(A and B) =0 v/ answer and reason
(1)
12.1.2(a) | P(Aand B)=0,3 P(only B)=0,2
P(Aand B)=P(A)xP(B) v P(Aand B)=P(A)xP(B)
0,3=P(A)x0,5 v05
P(A)=0,6 v'P(A)=0,6
P(only A)=0,3 vanswer
(4)
12.1.2(b)
A B
0,2
P(not AornotB)=0,2+0,2+0,3=0,7 v'method
vanswer (2)
OR/OF OR/OF
P(not Aor not B)=1-P(Aand B)=1-0,3=0,7 | vmethod
vanswer
)
OR/OF OR/OF
P(A or BY) = P(A') + P(B) — P(A’ and B') Jmethod
=04+05-0,2=0,7
vanswer (2)
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12.2.1 3 1
P(novel) = 12 2 vanswer
1)
12.2.2 12! =479 001 600 v'v answer
(2)
12.2.3 5 3! 8! 4 v 5x4
(Poetry) | (Novels | (Arrangements | (Drama) || v' 3=6
all of rest of the V'8l
together) books
including the
novels)
P(start with poetry, end with drama AND all
novels together)
:5><3!><8!><4 /5x3!x8!x4:i A)
12! 12! 99
B (4)
99
[14]
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NOTE:

e If a candidate answers a question TWICE, only mark the FIRST attempt.

e If acandidate has crossed out an attempt of a question and not redone the question, mark the
crossed out version.

e Consistent accuracy applies in ALL aspects of the marking memorandum. Stop marking at the
second calculation error.

e  Assuming answers/values in order to solve a problem is NOT acceptable.

NOTA:

e As'nkandidaat 'n vraag TWEE KEER beantwoord, sien slegs die EERSTE poging na.

e As'nkandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, sien die doodgetrekte
poging na.

e Volgehoue akkuraatheid word in ALLE aspekte van die nasienriglyne toegepas. Hou op nasien
by die tweede berekeningsfout.

e Om antwoorde/waardes te aanvaar om 'n probleem op te los, word NIE toegelaat NIE.

GEOMETRY ¢ MEETKUNDE

A mark for a correct statement
(A statement mark is independent of a reason)

'n Punt vir "'n korrekte bewering
("'n Punt vir "'n bewering is onafhanklik van die rede)

A mark for the correct reason
(A reason mark may only be awarded if the statement is correct)

'n Punt vir 'n korrekte rede
("n Punt word slegs vir die rede toegeken as die bewering korrek is)

Award a mark if statement AND reason are both correct

S/IR
Ken 'n punt toe as die bewering EN rede beide korrek is
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QUESTION/VRAAG 1

10 11 13 14 14 15 16 18 18
19 19 20 21 35 35 37 40 41
1.1.1 v’ 396
X = 31i8G Answer only: Full marks
% — 29 Slegs antw: Volpunte v answer
(2)
112 | ¢ =10,1707 ~ 10,17 v’ answer
)
113 | X+0=3217 v 32,17
.5 days V5
(2)
1.2 22x18 =396 ordered/bestel
20x18 = 360 sold/verkoop v/ 18X, and 18X,
Total not sold/Totaal nie verkoop nie: 36 v’ answer
(2)
OR/OF
22-20=2 v X, —X,
2x18 =236 v' answer
(2)
1.3.1 | Option B/Opsie B v B
Any one of the following reasons/Enige een van die
vlg redes:
e Median/Mediaan = 18,5 v’ reason
[ ] Ql = 14
e IQR=21 (2)
e Mean > Median, therefore the data is skewed to
the right
1.3.2 | Data is positively skewed/skewed to the right v' answer
Data is positief skeef/skeef na regs (1)
[10]
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QUESTION/VRAAG 2
Price of milk in rands
per 5-litre container (X)
Prys van melk in rand. 26 32 36 28 40 33 29 34 27 30
per 5 liter-houer (x)
Number of 5-litre
containers of milk sold
v) 48 30 26 44 23 32 39 29 42 33
Aantal 5 liter-houers
melk verkoop (y)
2.1
50 SCATTERPLOT
]
4 . 1 mark:
¢ 3 to 5 points plotted
40 . correctly
g ® 2 marks:
2 ? . 6 to 9 points plotted
2 Py correctly
25 * 3 marks:
* all points plotted
20 correctly
20 25 30 35 40
Price per5 litre
@)
2.2 a=90,478...~90,48 v a
b=—1773..~ 177 Answer on!y: Full marks v b .
§=90,48—1,77x Slegs antw: Volpunte v’ equation -
2.3 y =23,069... ~ 23,07 units/eenhede (calculator/sakrekenaar) v'¥" answer
(2)
OR/OF
y =90,48—-1,77(38) v substitution
y = 23,22 units/eenhede v’ answer @
2
2.4 r=-094 v" value of r OR/OF
The value of r indicates a strong relationship between the cost per 5 litre strong relationship/
and the number of units sold .. there is a good chance of the prediction sterk verwantskap
being accurate./
Die waarde van r dui 'n sterk vewantskap tussen die koste per 5 liter en | v* accurate/akkuraat
die aantal eenhede verkoop aan ... daar is 'n goeie kans dat die 2
voorspelling akkuraat is
[10]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics P2/Wiskunde V2 5 DBE/November 2021

NSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 3

A2;10)]Y
81,87° H
F )/E(lz; 0) N
C(4;-2)
B(k; k)
311 0-(-2) -2-0 v’ substitution C & E
Mge = Mg = B OR/OF mg. =mg; = PR
1 1 L,
== == answer
4 4
)
312 | my; =tan8187° Answer only: Full marks ¥’ substitution
' v answer
My =7 Slegs antw: Volpunte @)
3.2 y =MmX+c Y=Y =m(X—Xx,)
1 1
0= 2 12)+c or y-0= 2 (x-12) v' substitution of E
1
y 4
y=1x_3 v answer
4 (2)
OR/OF
y=mx+c y—y, =m(x—x,) v’ substitution of C
1 1
-2==(@4)+c or —-(-2)==(x-4
AR Y= (-2)=5 (x~4)
c=-3 y:%x—S v' answer
(2)
yzlx—3
4
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33.1
y = 1 X—-3
. v substitution
k==k-3
4
3k=_3
4
k=-4 v answer
~.B(-4; -4) (2)
OR/OF
1 1
mBE — — OR/OF mBE =
4 4 v" substitution
0-k 1 k1
12-k 4 k-12 4
—4k =12k 4k =k —-12
Ke—14 K=— v’ answer
~.B(-4; -4) @
OR/OF
m,; =tan8187°
Mpg = 7
v substitution
I 10—k
AB _ 2 _ k
7(-2-k)=10-k
14 -7k=10-Kk
—6k=24
=, v answer
~.B(-4; -4) @
OR/OF
. — 1~ _ - =
EB: y=2x-3 and AB: y=7x+24 v' equating EB & AB
1 X—3=7x+24
4
Zx=-27
v answer
(2)
.. B(—4;,-4)
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3.3.2 | In AAFG:
_10-(-2)
AC _ 2 _ 4 v mAC — _2
tan@=m,. =-2 v tand=-2
6 =180°-6343...°
. 0=11657° Y 0=11657°
- A=116,57°—8187° [ext L of A ]
S A=3470° v answer
(4)
OR/OF
In AABC:
a=BC=217;b=AC=65;c=AB=10J2 | v all 3lengths
a’ =b*+c* - 2bc.cosA
(2@)2 - (6\/5)2 +(10\/§)2 —2(64/5)(10+/2).cos A v substitution into the
, i , correct cosine rule
(6v5) +(102) —(2417) _
cos A= v’ cos A subject
2(6B)(102)
=0,822...
S A=34 7 v' answer
B ’ (4)
333 M(lz +(=2) .10+ (0) j
2 2
Diagonals intersect at the point (5 ; 5) v’ x-value v"y-value
)
341 |BE = ET
_ Ry N2 v substitution of E& T
417 —ZJ(lz p) +(0-p) 7 eotine
(4v17) =(\/(12— )’ +(0- p)z)2
272=144-24p+ p* + p*
p*-12p-64=0 v' standard form
(p—-16)(p+4)=0 v factors
p=16 or p=-4(na) v p=16
- T(16; 16) (5)
34.2a | (x-12)*+y? =(4\/1_7)2 —272 v LHS v RHS
)
3.4.2b 1
M agivs = 7
4
mtangent =-4 v mtangent
y=-4x+cC OR/IOF  y—y, =-4x-x) y o
4= —4(-d)+c V= (—4) = —4(x - (-4) substitution of B
c=-20 _
y=—4x-20 y=—4x-20 v’ equation
®3)
[24]
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QUESTION/VRAAG 4
Ty
D
A(-1;-1)
41 Radius = 4 units/eenhede v' answer
1)
42.1| CDLCN
~C(-1;7) v'x value v' y value
(2)
4.2.2 | CD =6 units
~.D5;7) v'x value vy value
2)
4.2.3 | L h=5units v" 1 h=5units
DC = 6 units
1 v" substitution into
Area ABCD = 2 ©)©) Area formula
=15units? v answer
3)
OR/OF
1 h=5units v" 1 h=5units
DC =6 units
Area ABCD=1[Area of "] v’ substitution into
2 Area formula
1
->156)]
=15units?® v_ answer
(3)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics P2/Wiskunde V2 9

NSC/NSS — Marking Guidelines/Nasienriglyne

DBE/November 2021

OR/OF
Let angle of inclination of BC = «
5
tana =—
3
a =59,036...°
BCD =180°-«
BCD =180°-59,036...° v BED =120 96°
BCD =120,96°
v’ substitution into
1 : o Arearule
Area ABCDZE(\/S_4)(6)sm 120,96 v answer
= 15 units? ©)
431 M(3 ;-1) [reflection of N(-1 ; 3) about the line y = x] v coordinates of M (A)
~ MN=./@=(-1)? + (-1-3)? v substitution of M&N
MN=+/32 = 4/2 = 5,66 units v answer
®)
432 | M@3;-1)
3-(-1
My =———=-1
MN _1_3
MN: -1=—3)+c or y—3=—1(x+1)
. sz y-3=-x-1 v’ equation of MN
SLYy=—X+2
y=—x+2
X==X+2 v equating AF & MN
2x=2
x=1
ny=1 v'x value v' y value
midpoint (1; 1) 4)
OR/OF NCL3)  F@3)
] .
N(-1; 3)
Ye=Yn= 3
Reflected about y = x X
A(-1; -1)
~F@;3) v'v coordinates of F
oo (=143 -1+3)
m|dp0|nt( 5 ' o j =0 v'x value vy value
(4)
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OR/OF

N(-1; 3) FG3;3)

-1;-1) M(3;-1)

NAMEF is a square (NA=NF=AM=MF and NA L AM) v"NAMF = square
Midpoint NM= (1; 1) vx vy of midpt NM
= Midpoint of AF v" midpt AF
(4)
[15]
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QUESTION/VRAAG 5

5.1 sin140°.sin(360° — x)
cos 50°. tan(—x)
_ s.m 40°(-sin x) v sind0° v —sinXx
sin 40°(— tan x) v’ co-ratio v —tanx
_ —sinx
__7sinx 4 tanx:sin—x
COS X COS X
=CO0S X v’ answer
(6)
5.2 —2sin?
LHS = 25IN° X+cosx+1 RHS = 208 X 1
1-cos(540° —x)
LHS - —2(1-cos” x) +c0s x +1 v' identity i. t. 0. cos X
1—(—cosXx) v" c0s(540° — X) =—C0s X
_ 2
LHS — 2+200S° X+cosx+1
1+ cos x
2
LHS = 2€0s” x+c0sx—1 v standard form
1+ cos x
LHS — (2cos x —1)(cos x +1) v’ factors
1+ cos x
LHS =2cosx -1
..LHS = RHS
4)
5.3.1 sin36° =./1— p2 A
. 1— p2 1 1—p2 v method
tan36° = . 36°
p v" value of p
OR/OE v answer
3)
2 o __ _ =2 [e)
cos” 36° =1-sin” 36 v method
c0s 36° :</1—(1— p?)
b v c0s36°=p
tan 36° — sin36
cos 36°
1-p?
= v’ answer
P ©)
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5.3.2 cos108°
—_c0s72° v" reduction
= —c0s (2x36°) v' double angle
= —(2c0s” 36°-1) v’ expansion
=-2p° +1 v answeri.t.o.p (4)
OR/OF
cos108° ]
= _Cos72° v" reduction
= —¢os (2x36°) v" double angle

_(1-2sin?36°)
:—1+2Qh—p2f
=—1+2(1-p?)
=-2p*+1

OR/OF

c0s108°

—C0S 72°

—C0s (2%36°)

= —(cos® 36° —sin” 36°)

- (o -(a-pf)

=—(p*-a-p")
=-2p*+1

OR/OF
€0s108°

= €0S(2 x 54°)
=2c0s*54° -1
=2(1-p*)-1
=1-2p°
OR/OF

€0s108° = cos(72°+ 36°)

=C0S72°c0S36°—sin 72°sin 36°

=2¢0s°36°—c0536°—2c0s36°sin’ 36°

=2p3—p—2pQﬁi53f

=2p°—p-2p+2p’
=4p°-3p

= (2c0s* 36° —1) cos 36° — (2sin 36° cos 36°) sin 36°

v/ expansion

v answeri.t. 0.p

(4)

reduction
double angle

S S

v/ expansion

v answeri.t. 0.p

(4)

v" double angle
v'v' expansion

v answeri.t. 0.p

(4)

v' expansion

v" both double angle identities

v value of sin 36°
v answeri.t. 0.p

(4)

[17]
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QUESTION/VRAAG 6
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6.1.1 cos(a + )

= cos(a — (=) v’ cos(a —(-5))

= €0S a CoS(—/3) +sin asin(—/3) v/ expansion

= cos & cos B +sin a(—sin ) v reduction

= COS COS ff —sinasin S ®)
6.1.2 2 oS 6x cos4x —cos10x +2sin? x

=2 oS 6X COS 4X —cos(6X + 4X) +2sin? X ¥ €0s10x = cos(6x + 4x)

=2 cos6x €os 4x — (Cos 6X €S 4X — sin 6xsin 4X) +2sin® x v expansion of cos(6x + 4x)

= C0S 6X COS 4X + Sin 6xsin 4x +2sin’ x

=C0S 2X +25in? X v’ COS 2X

=1-2sin® x +2sin” x v 1-2sin% x

-1 v' answer (5)
6.2 tan x = 2sin 2x

% = 2(2sIn xCos X) v’ quotient identity

sin X = 4sin xcos? x
4sinxcos® x—sinx=0
sin x(4cos® x—1) =0

v" double angle identity

v" factors
sinx=0 or coszx—l
B 4 v' both equations
1
COS X = — 5
Xx=180°+k360% keZ or x=120°+k360% keZ v x=180°
X = 240° + k360°, keZ v X =120°& 240 OR/OF
X = +120°
OR/OF v k.360°; keZ
tan x = 2sin 2x (7)
SINX i xcos x v’ quotient identity
COS X
sin X = 4sin x cos’ X
i 2y i
4sin xcos“ x—sinx=0 v identity
4sin x(L—sin®x) —sinx=0
3sinx—4sin®x=0
sinx(3—4sin*x)=0 v factors
sinx=0 or sinzx—3
- "4 v' both equations
sinx:ﬁ orsinx:—ﬁ v’ x=180°
2 2 v x =120°& 240° OR/OF
x=180°+k.360°, ke Z or x=120"+k.360°, ke Z X = +120°
or X = 240° +k.360°, k € Z v k360% keZ
(7)
[15]
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QUESTION/VRAAG 7
7.1
y
2
1
L T
X| v both
~180° —90° 0 90° 80° turning points
S~ e v" both
=1 X intercepts
(-30° & 150°)
_2 v’ shape
@)
7.2 Period = 120° v’V answer
)
7.3 x = —30° v' answer
1)
7.4 Range of/waardeversameling van g: ye[-1;1]
Range of/Waardeversameling van % g: ye {— % ; ﬂ
. 1 ) 1 3 v’ critical values
Range of/Waardeversameling van 5 g+l ye {E ; E} v correct
notation
OR/OF )
. 1 1 3 .
Range of/Waardeversameling van 5 g+l 5 <y< > v’ critical values
v’ correct
notation
)
[8]
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-
90° + x
Q 5 R
8.1 In ASQR:
QS = QR
sinx  sin(90°+x) v correct use of sine rule
QS _ 5
sinx  cosx v sin(90° +x) = cos x
QS=5SII’1X v QSZSSInX
COS X COS X
QS =5tanx
@)
8.2 QT TS v correct use of sine rule
sin(180°—2x) sinx
QT _ Stanx v/ TS = QS = Stanx
sin2x  sinx
QT=5tan_x—sian v Q_l__5tanxsin2x
SIn X sin x
S(SIan (2sin xcos x) .
QT = COS X - v tanx:ﬂ
sin x COS X
QT_55inx(25in X) v’ sin 2x=2sin xcos X
sin X
QT =10sin x (5)
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OR/OF

QT? =QS? + TS? — 2QS.TScosQST

QT? =(5tan x)* + (5tan x)* — 2(5 tan x).(5 tan x)cos(180° - 2x)
QT? =50tan® x—50tan® x(—cos2x)

QT? =50tan® x(1+ cos2x)

QT? =50tan® x(1+2cos® x—1)

QT? =50tan® x(2cos? X)

sin® x

cos? X

QT? = 100sin® x
QT= 10sinx

QT? =100 (cos? x)

OR/OF

TS?=QS?+TQ? —2QS.TQ.cos x
(5tan x)* = (5tan x)? + TQ? — 2(5tan x).TQ.cos x
0=TQ*-2(5tan x).TQ.cos x
0=TQ[TQ-10tan x.cos x|
TQ=10tanx.cosx (TQ=0)

v correct use of cos rule
v' TS = QS = 5tanx

v cos2x=2c0s’ x-1 &
reduction

sin X
v tanx=—-—
COS X

v QT? = 100sin° x

(5)

v correct use of cos rule
v' TS = QS = 5tanx
v’ quadratic equation ito

TQ

v TQ = 10tan x . cos X
sin X

v tanx="—-—
COS X

(5)

8.3

Area of ATQR = %.TQ.QRsin TOR

= %(105in 25°)(5)(sin70°)
=9,93unit’

v’ correct substitution into
the area rule
v answer

()

[10]
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9.1 tangents from same(common) point/raaklyne vanaf dieselfde punt v R
(1)
921 | §,=SRT [£s opp equal sides/ <& teenoor gelyke sye] | v R
~.§,=51° [sum of /s in A/som van & in A] V'S
)
922 | § +§,=93° [ext £ of cyclic quad/buite~van koordevh] | v R
S, =42° v’ answer
)
OR/OF
S, =87° [opp Zs of cyclic quad/teenoorst <& v kdvh] | R
S, =180° — (87° + 51°)
S, =42° [£s on a str line/<& op reguitlyn] v answer @
[5] |
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QUESTION/VRAAG 10

10.1 line from centre L to chord/lyn vanaf middelpunt L op koord v R 0
1

10.2 A =90°-x [sum of Zsin A/som van e in A] V'S

~. M, =180° - 2x [Zat centre=2x at circumf/midpts.£= 2xomtreks/] | v'S v R -
103 CAD =90° [ in semi circle/ in halfsirkel ] v SYR

A, =90°—(90°—x)

A, =x V'S

“A =C=x

~.ADisatangent [converse tan-chord theorem/omgek rkl-kd st.] | v R

(4)

OR/OF

EMD=2x [adj suppl Zs/aanligg suppl €] v'S

" A2 =X [Zat centre= 2x / at circumf/midpts£= 2 xomtreks/]

A2:C=X v$YR

- AD isatangent [converse tan-chord theorem/omgek rki-kd st. ] VR

OR/OF (4)

I\A/I3 =180"—2x [vert. opp/ regoorstaande €]

~A,=90°—x [sat centre= 2x/ at circumfimidpts/= 2| V'S

onmtreksA] v R

BAE =90 [£ insemi-circle/<in halfsirkel] /s

A, =C=x /R

~.AD isatangent [converse tan-chord theorem/omgek rki-kd st. ] 4)

OR/OF

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief




Mathematics P2/Wiskunde V2 19

NSC/NSS — Marking Guidelines/Nasienriglyne

DBE/November 2021

CD ||AB [midpt. Thm/ middelpuntst.]
BAE=90°" [£ insemi-circle/.<in halfsirkel]

.~ . _ v'S
A, =D=90"-x [alt.£s;CD|AB/verwiss <€] L,
n R
SA,=x=C
~.AD s atangent [converse tan-chord theorem/omgek rkl-kd st. ]
v'S
OR/OF VR @
CAD =90° [ in semi circle/£ in halfsirkel ]
AC =diameter [converse £ in semi circle/omgek < “in halfsirkel] vSvR
.. AD isatangent [converse radius L tangent/omgek radius_£rki] VES
v R
(4)
10.4 AF = FE and BM = ME [given & radii]
- FM= %AB =12 units  [Midpt Theorem/middelptstelling] vFEM=12v R
EM=MB =CM =18 units  [radii]
EBZ: 36 ur;its , [diameter = 2 radius] v EB=36

AE= 125 or 26,83 units

OR/OF

AF = FE and BM = ME [given & radii]

. FM = %AB =12 units [Midpt Theorem/middelpuntstelling]

EM =MB =CM =18 units  [radii]

v’ answer

()

vFM=12 v R

v EM =18

- FE2= (18)2— (12)? [Pythagoras] v using Pyth correctly

FE= 65 v’ answer
AE =125 or 26,83 units (5)
[13]
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QUESTION/VRAAG 11
11.1

Construction: Draw diameter BF and draw BE v'Constr

Konstruksie: Trek middellyn BF en verbind BE

BFK =90° or DFK =90°—BFD [radius L tangent/raaklyn] vSvYR

BEF= 90° [£ in semi-circle/semi-sirkel] v'S

. DEF = 90°—~ BED

=90° -BFD [£s same segment/Ze dieselfde segment] | , S/R
.. DFK =DEF
()

OR/OF
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Construction: Draw radii DO and OF v’ construction

Konstruksie: Trek radii DO en OF

OFK =90° or DFK =90°—OFD radius. tangent/raaklyn] | ¥ S ¥R
ODF = OFD [£s opp = sides/ <& teenoor = sye] | v g

~.DOF = 180°—20FD  [4s of A/l<evan A]

DEF =90° - OFD [« at centre = 2x £ circumf/

. v SIR
midpts <= 2x omtreks ]

-.DFK=DEF
(5)

OR/OF
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Construction: Draw diameter BF and join BD.
Konstruksie: Trek middellyn BF en verbind BD.
BFK =90° or DFK =90°—BFD [radiusL
tangent/raaklyn]
FDB=90° [Z in half circle/semi-sirkel]

B =90°—BFD

A

- DFK =B

butB =E [£s same segment/ Ze dieselfde segment]

v’ construction

v SYIR

V'S

v SIR

()
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11.2
11.2.1(a) K4 = él [tan chord theorem/raaklynkoordstelling] v'S VYR
~ S VSV
M, +M; =S, [corresp £s;/ ooreenk 5; MN || KS] S YR
K, =M, +M, =NML (4)
112.1(0) | - R, =M, + M, = NML
. KLMNis a cyclicquad [ext £ of quad =oppint £/ v R
buite £ van vh = teenoorst binne /] (1)
OR/OF
N, =K, + K, = NKS [corresp ~s; / ooreenk ; MN || KS]
NKS = KLS [tan chord theorem / raaklynkoordstelling]
N, =KLS
-.KLMNis acyclicquad [ext £ of quad = opp int £/ v R
1)

buite £ van vh = teenoorst binne /]

OR/OF
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NKL =180"-Kas  [adj. suppl.]
.. NKL =180°-NML [proved]
. KLMN is acyclicquad [opp.Zs supplementary] v R
@)
11.2.2 In ALKNI||AKSM :
N3 = |\7I3 [£s in the same seg / <@ in dieselfde sirkel segm] | 5, R
L, =M, [£s in the same seg / <& in dieselfde sirkel segm] | v g
= KZ [alt Zs; / verwe; MN|KS] Y SIR
NKL=MSK [£sof A/ <evan A] V'S
ALKN|| AKSM ®)
OR/OF
In ALKN||| AKSM :
N3 = I\A/I3 [£s in the same seg / & in dieselfde sirkel segm] | v S v R
NKL=M, [ext  of cyclic quad/buitevan koordevh] v SIR
= §2 [corresp Zs/ooreenk &; KS || NM] v'S
ALKN|[[AKSM [Z£,2,/] v R
(®)
OR/OF
In ALKN||| AKSM :
N3 = I\A/I3 [£s in the same seg / <& in dieselfde sirkel segm]
~ oA oA _ _ i v Sv R
K,+NKL=S§,+S, [Zs on straight line/~& op reguitlyn]
A A A A / S/R
- NKL=S, [K,=S] /S
ALKNJ|AKSM [£,4,/] v R
)
11.2.3 LK KN
s [ALKN||AKSM ] /SR
12 4
“KS 3 v~ substitution
KS = 9 units v answer
(4)
11.2.4 4SM = 3KN
sm =3B
4
SM=6 v SM=6
LT LS . .
- = line || one side of A/ A
= [line | yn || een sy v Al /SYR
LT _13
16 19
LT = 208 _ 10,95 v_ answer
(4)
[23]

TOTAL/TOTAAL: 150
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Mathematics P1/Wiskunde V1 2 DBE/November 2022
NSC/NSS — Marking Guidelines/Nasienriglyne

NOTE:
e If a candidate answers a question TWICE, only mark the FIRST attempt.
e Consistent Accuracy applies in all aspects of the marking guidelines.

LET WEL:
e Indien 'n kandidaat 'n vraag TWEE keer beantwoord, sien slegs die EERSTE poging na.
e Volgehoue akkuraatheid is DEURGAANS op ALLE aspekte van die nasienriglyne van
toepassing.

QUESTION1/VRAAG 1

1.1.1 (3x—6)(x+2) =0 vV X=2
X=2 or XxX=-2 vVx=-2 (2)
11.2 2x?2 —6x+1=0
‘o —~b++/b® —4ac
2a
6+ (—6)2 —4(2)(1) v/ correct substitution into
X= 20) correct formula
v 2,82
x=282 or x=018 v 0,18 (3)
1.1.3 x> —90 > X
x2—Xx—90>0 v’ standard form
(x+9)(x-10)>0
CV: x=-9 or x=10 v’ critical values

A

N\
—9\J10

X<—9 or x>10 vv' x<-9 or x>10

OR/OF (4)
(—0;=9) or (10; )

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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1.14 x—7/x =12

X+12 =7~/x . .

Vx v’ isolating the root

(x+12) = (7/x] v squaring both sides

X? + 24X +144 = 49x

x> —25x+144=0 v’ standard form

(x-16)(x-9)=0

x=16 or x=9 v both answers 4)

OR/OF OR/OF

Xx=TVx+12=0 v’ standard form

(Wx-3Jvx-4)=0 or let Vx=k / factors

Jx=3or Jx=4 v’ answers

Xx=9 or x=16 v both answers for x  (4)
1.2 2X—y =2

y=2X—-2 ... (1) v oeql

Xy=4 (2)

1) in (2):

x(2x-2)=4 v’ substitution

2x2 —2x—4=0 v’ standard form

x> —x-2=0

x=2)(x+1) =0

X=2 or x=-1 v’ x-values

y=2 y=-4 v’ y-values (5)

Copyright reserved/Kopiereg voorbehou
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OR/OF
2X—y =2

1) in (2):
y(% y+1) =4

1.2
-y +y-4=0
2y y

y?+2y—-8=0

(y+4)(y-2)=0

y=—4 or y=2

(2) in (2):

2x—£:2
X

2x* —2x—4=0
X*—x-2=0

(x=2)(x+1) =0

2 or x=-1
2 y=—4

X
y

OR/OF

v eql

v’ substitution

v’ standard form

v y-values

v’ x-values

OR/OF

v eq2

v’ substitution

v’ standard form

v’ x-values
v y-values

()

()

Copyright reserved/Kopiereg voorbehou
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OR/OF OR/OF
2X—y=2 ......... (1)

4
X=— ... ( 2 ) v eq 2

y
(2)in (1):
2 4 =2

; —y= v’ substitution
8—y*-2y=0
y*+2y-8=0 v standard form
(y+4(y-2)=0
y=—-4 or y=2 v’ y-values
x=-1 x=2 v’ x-values (5)
13 25n _5n+1 +5n+2 — 25n _5!’1.51 +5n.52 v eXp Ia.W
=5"(2-5+25)

—~5"(22) v’common factor
2(5n (11)) v'answer/explanation  (3)
OR/OF
Any integer multiplied by an even number will be
even
3y+1

1.4 =+/96"
32
3y+l X v 3y+1 B X
25 =(96)2 25 _(96)

5x X

325 -2 32

5x X

v 3125 2232

voy=-2 4

Copyright reserved/Kopiereg voorbehou
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OR/OF

y+1
3 =+/96"

32
7| e

32y+2 .
W = 25 3

32 y+2.2—10 — 25X.3X

-10 =5x
SoX==-2
2y+2=-2
Ly=-2

OR/OF

(5] ()

v 32y+2.2—10 — 25X.3X

Copyright reserved/Kopiereg voorbehou
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QUESTION 2/VRAAG 2

21.1 a=14
T, =14r° = 448
r° =32 Answer only: full marks
Sr=2

VT, =14r° = 448

vr=2 (2)

21.2 T, =14(2"*

v’ substitution into correct

14(2° -1)
§ == = formula
! 2-1
S, =882 V'S, =882
114 674 — 882 =113 792
113792 =896(2"-1)
128 =2" v 128=2"
n=7 v 7 4)
OR/OF OR/OF
s - a(r"-1)
r-1
_14(2" -1) v’ substitution into correct
114674 = o1 formula
8191=2"-1
n=1log, 8192
n=13 v'n=13
~. 7 more terms must be added to the first 6 terms. | 7 (4)
2.1.3 r=l OR  448r° =14 vr=l
2 2
1
Lr==
s - &
1-r
S, = 448 v’ substitution
* 1
1-=
2
S, =896 v answer (3)

Copyright reserved/Kopiereg voorbehou
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2.2 Zk:(

o
I
o

o
I

6 2 | 3
121 (k+1)?
6 6
k+1=+121

k+1=11
k=10

121 _ k+1_k+1}

1

VT =1
6

v d

v’ substitution

v value of n
v’ value of k

OR/OF

v

v n=k+1

2
v 12_1: (k +1)
6 6
v’ value of k

(5)

(5)

[14]
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QUESTION 3/VRAAG 3
3.1 3a+b=7 v 3a+b=7
3+b=7 v3+b=7 (2
b=4
OR/OF OR/OF
T,-T,=7 vV T,-T,=7
4+2b+9-(1+b+9)=7 v substitution (2)
b=4
3.2 T =n*+4n+9
T, =(60)> +4(60)+9 v substitution
_ 3849 Answer only: full marks v answer )
3.3 14;21; 30; 41,
First difference: 7;9; 11 ; ... v'first difference
Common 2™ difference: 2 V2
T,=2p+5 Answer only: full marks v2p+5 3)
OR/OF OR/OF
First difference: 7;9; 11 ; ... vfirst difference
T, =a+(n-1)d
T, =7+(p-1)2) V2
T,=2p+5 v2p+5 (3)
34 157=2p+5 v'157=2p+5
p=76 v p=T76
.. Between T, and T,, v T, and T,, (3)
OR/OF OR/OF

T.,-T =157
(N+1?+4(n+1)+9—(n*+4n+9) =157
n+2n+1+4n+4+9-n*-4n-9=157

2n =152

n=76
.. Between T, and T,,

vT,,-T =157

v'n=76
v T76 and T77 (3)

[10]
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QUESTION 4/VRAAG 4

DBE/November 2022

4.1.1 =-1and q=2 vp=-1 vqg=2 (2
412 - _
E'FZ—O ‘/:O
-2x+2=1
1
X==
2
1 0
2 v’ answer 2)
1
4.1.3 x:5—3 v -3
-5 -5
=5 Answer only: full marks v X=7 )
4.1.4 y =X+t v'subst (1; 2)
2=1+t
=1 vi=1 (2)
1
415 -2< x—1 Answer only: full marks
1 4 L+220
——+2>0 x-1
x—1 1
vV x<=
1 2
SXSo o x>1 v ox>1 3
OR/OF
XE(—oo;%:l or (1;)
421 y=-5 v’ answer (1)
4.2.2 -b_-(-4)
X:—:—:2
2a 2() vx=2
f(2)=22-4(2)-5=-9 vy=-9 (2)
~.D(2;-9)
OR/OF OR/OF
f/(x)=2x-4
2x—4=0
X=2 vx=2
f(2)=22-4(2)-5=-9 vy=-9 (2)
~.D2;-9)

Copyright reserved/Kopiereg voorbehou
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423 q=-5 vq=-5
—9=a(2)?-5 v substitution of (2 ; — 9)
—4=4a
a=-1 va=-1
3
S g(x)=-2"-5 )
4.2.4 ye(—©;-5) OR y<-5;yeR vanswer Q)
425 k<-9 v-9
v k<-9 (2)
[20]
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QUESTION 5/VRAAG 5
5.1 g(x)=2x+6
y =06 v y =6 (1)
5.2 y=2X+6
X=2y+6 v swop x and y
Answer only: Full marks
y = lx_g v equation (2)
2
5.3 .
%x—3=2x+6 v'equating
X—6=4x+12
3x=-18 vx= -6
X=-6
vv= _
A(-6;-6) y=-5 ®)
OR/OF OR/OF
2X+6=x v'equating
x=-6 vX= -6
y=-6 vy= -6 ®3)
5.4 AB=,/(6)" +(12)* v'substitution
= /180 = 6+/5 =13,42 v answer (2)

B(0:6

Copyright reserved/Kopiereg voorbehou
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5.5

BC=+6%+62 =72 =642
AB = AC =180 symmetry of gand g*

1 h=(~/180)? —[@J

=162 =92

area of AABC = % BCxh

:%x 72 x /162 = 54 units’

OR/OF
tanBDC = 2
. BDC = 63,43°
tanDCA = 1

2
-.DCA = 26,57°
. DAC = 36,86°
Area of AABC = %(\/180)(x/180)sin 36,86°

(ext angle triangle)

v BC
v AB = AC /midpoint (3 ; 3)

v 1h(A)

v’ substitution

v answer (A) (5)

OR/OF

v BDC = 63,43°

v' DAC = 36,86°

v AC = /180
v’ substitution into the
correct formula

=53,99 units? v answer (A) (5)
OR/OF OR/OF
Area of AABC = Area of ABDC + Area of AADC v’ Areas (ABDC+AADC)
:EDC.BO+l DC.height v EDC BO
2 2 2
1 1
=5(9)(6)+(9)(6) v % DC height
=54 units® v’ substitution
v answer (A) (5)
[13]
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QUESTION 6/VRAAG 6
6.1 A=P(L+i)"
8
13459 =12 ooo[1+ ﬂ) 8
400 v/ subst into correct
m formula
1+ —| =1121...
400
m
1+—=28/1121.. m
400 v+ m =8/1121..
M _0,0144..
400
..m=578% v 5,78 %
4)
6.2 E_X (1+_i)" -1
i
0,075
12 v 2
1000 [1+ 0'075j -1 12
e 12 v 12
B 0,075
12
=R12 421,22 v’ answer
He won't be able to buy the computer because v’ conclusion
R13 000 — R12 421,22 = R578,78 4)
OR/OF
He won't be able to buy the computer because
R12 421,22 < R13 000
6.3.1 Loan amount = 85% x R250 000
=R212 500 v’ answer (1)
OR/OF OR/OF
Loan amount = R250 000 — (15% x R250 000)
= R212 500 v’ answer (1)
6.3.2

5
A=212 500(1+ %j
12

A =224262,53

x[l—(l+ 01';3)67 ﬂ
224 262,53 =

0,13
12

. X=R4724,96

5
vA=212 500[1+ %)

v answer

v’ substitution into
correct formula
v —67

v’ answer (5)

[14]
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QUESTION 7/VRAAG 7

71 f(x)=x*+x
£ 1(x) = lim f(x+h)-f(x)
h—0 h
f/(x)=lim () + (x+h) = (¢F +%) v substitution into
h—0 h the formula
; ,(X)_“mx2+2xh+h2+x+h—x2—x v X +2xh+h*+x+h
T 50 h
_ . 2xh+h%*+h
S —r— v 2xh+h? +h
= IhmgM v’common factor
nf(x)=2x+1 v answer (5)
OR/OF OR/OF
f(x)=x*+x
f(x+h)=(x+h)? +(x+h) = x2 +2xh+ h? + x+h v X*+2xh+h*+x+h
f(x+h)—f(x)=x*+2xh+h* +x+h—x> —x
=2Xh+h2+h v 2xh+h?+h
f /(X)= lim f(X+h)— f(X)
h—0
~ 2%xh+h?+h v'substitution into
= lim————— the formula
= Ihmgw v’common factor
o f(x)=2x+1 v answer (5)
7.2 f(x) =2x° —3x* +8x v'10x*
f /(x)=10x* -12x* +8 v —12x°
v (©)
7.3 g(x) =ax® +3x? +bx+c v g’ (x) =3ax? +6x+b
g’ (x) =3ax® +6x+b v
9" (x)=6ax+6 9" (-1) =6a(-1)+6=0
9"(-)=6a(-)+6=0 va=1
sa=1
For concave up g”(x) >0
6x+6>0 v x>-1 4)
x>-1
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OR/OF
Min gradient at (— 1 ; — 7) implies:
at x =—1 - point of inflection
and g will be positive cubic
hencea>0
Since g is concave up
X>-1

OR/OF
-1;-7)

Since g is concave up 10y
x>-1 Since g is concave up
x>-1

Answer only: %

OR/OF

Min gradient at (— 1 ; — 7) implies:
at x =—1 - point of inflection
and g will be positive cubic

hence a >0
Since g is concave up
x>-1
OR/OF
(-1;-7)
Since g is concave up 10y
x>-1 Since g is concave up
x>-1

Copyright reserved/Kopiereg voorbehou
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OR/OF OR/OF
Min gradient at (— 1 ; — 7) implies:
at x =—1 - point of inflection v point of inflection
and g will be positive cubic
hencea>0 vva>0
Since g is concave up
X>-1
v x>-1 4)
OR/OF
OR/OF
-1;-7)
v'v'pos graph
1 v'point of inflection
Since g is concave up 1) P
x>-1 Since g is concave up
x>-1 v x>-1 (4)
1
Answer only: —
4
[12]
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QUESTION 8/VRAAG 8

8.1 f/(x)=mx? +nx+k

£/ (x)= m( 3j(x 1)

1-mE0+ o1

l1=—>m

00

S.m=-3

f/(x)= —3[X + %)(x ~1)

3 3
f/(x)=-3x% +2x+1
sn=2
~k=1
OR/OF
k=1

O=m+n+1 and %m—%nﬂ:o

m+n=-1 (1)
m-3n=-9 (2)

D -@
4n=8
sn=2
m+2=-1
S.m=-3

v’ substitution of (—% : Oj

and (1;0)
v substitution of (0; 1)

vm+n=-1
v m-3n=-9

v'4n=8

vm=-3 (6)

8.2.1 f(x)=—x+x*+x+2

t[-3)-m -1
3) 27

v’ x-coordinates of the TP

VT p[_l 4_9j
3 27

v T.P@;3) (3)
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8.2.2 f(x)=—x®+x*+x+2
—x*+x*+x+2=0
(x—2)-x? —x-1)=0
X =2 or no solution v X=2
v'one x-intercept
) 1:3)
1 v two turning points
-=;181
3 .
2\ v'y-intercept
v’ shape: neg cubic
()
8.3.1 1 +1
a=—3
2
1
=3 v answer (1)
OR/OF OR/OF
f/(x)=-3x%+2x+1
f/(x)=-6x+2
f’(a)=—6a+2=0
—ba=-2
1
a= 3 v/ answer 1)
8.3.2 b < 4 units v
3 3
4
vV b<— 2
3 )
[17]
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QUESTIONY9/VRAAG 9

9.1 Any pointonf : (x;xz) /(x; x2)

distance = /(x —10)? + (x? — 2)?
= X2 —20x+100+ x* —4x° + 4

= Jx* —3x? —20x +104
For min distance

i( *_3x? —20x+104)=0
dx
4x° —6x—20=0

(x—2)(4x* +8x+10) =0
A =8—4(4)(10)=-96 ..no roots
SX=2

v' substitution
v' simplification

v_ answer

v 4x® —6x—20
v’ derivative =0

vx=2
d =4/2* —3(2)> —20(2) +104 = 2117 =8,25 vanswer (A) 8
(x; x)A
9.2 — 2 _
mAB:y2 h_Z 2 v My
X,—% x-10

_ x—-10 x—10
"mtangz_XZ_z tang — 2 A

X° -2
f(x) =2x v £(x)=2x

x-10
S2X=— v i
22 equating
—2x® +4x=x-10
2x°-3x-10=0 v’ standard form
X=2 vxX=2
y=(2)° =4
- AB= \/(2—10)2 +(4-2)? v'substitute into distance
=2\17=8,25 vanswer (A) (8)
[8]
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QUESTION 10/VRAAG 10

A C

/65

Y,

y B
10.1.1(a) [y=1-0,893 =0,107 (0,11) v'y=1-0,893
1)
10.1.1(b) | x=0,893-0,733 v x=0,893-0,733
=0,16 1)
10.1.2 P(at least 2 events) =0,1 + 0,15 + 0,16 + 0,2 v values
=0,61 v’ answer
Answer only: Full Marks )
1013 | P(B)=0,643 v P(B) = 0,643
P(C)=0,56 v P(C) =0,56
P(B and C) = 0,36 v P(Band C) = 0,36
P(B) x P(C) = 0,643 x 0,56 = 0,36 v P(B) x P(C) =0,36
. P(Band C) =P(B) x P(C) v independent because
..B and C are independent P(B and C) = P(B) x P(C)
()
10.2.1 7x6x5x4 =840 v av'i
v Tx6x5x4 =840
(©)
10.2.2 start with 5, 7, 9 or start with 6 or start with 8 \/(3>< 5x1x 3) =45
(3x5x1x3)+(1x5x1x2)+(1x5x1x2) v (1x5x1x2)=10
=45+10+10 v (1x5x1x2)=10
=65 v'65
_ 6 _18 _ 8 v answer
840 168 (®)
OR/OF OR/OF
ends in 4 or ends in 6 or ends in 8 v (5x5x1x1)=25
(5x5x1x1)+ (4x5x1x1)+(4x5x1x1) v (4x5x1x1)=20
=25+20+20 v (4x5x1x1)=20
=65 v'65
v
_65 _13 _ 0,08 answer
840 168 (®)
[17]
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NOTE:

e If acandidate answers a question TWICE, only mark the FIRST attempt.

e If acandidate has crossed out an attempt of a question and not redone the question,
mark the crossed out version.

e Consistent accuracy applies in ALL aspects of the marking memorandum. Stop
marking at the second calculation error.

e Assuming answers/values in order to solve a problem is NOT acceptable.

NOTA:

e As'nkandidaat 'n vraag TWEE KEER beantwoord, merk slegs die EERSTE poging.

e As'nkandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, merk die
doodgetrekte poging.

e Volgehoue akkuraatheid word in ALLE aspekte van die memorandum toegepas. Hou
op nasien by die tweede berekeningsfout.

e Aanvaar van antwoorde/waardes om 'n probleem op te los, word NIE toegelaat nie.

GEOMETRY/MEETKUNDE

A mark for a correct statement

(A statement mark is independent of a reason)

'n Punt vir 'n korrekte bewering

(*n Punt vir 'n bewering is onafhanklik van die rede)

A mark for the correct reason

(A reason mark may only be awarded if the statement is correct)

'n Punt vir 'n korrekte rede

("n Punt word slegs vir die rede toegeken as die bewering korrek is)

Award a mark if statement AND reason are both correct
S/R

Ken 'n punt toe as die bewering EN rede beide korrek is
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QUESTION/VRAAG 1

SCATTER PLOT / SPREIDIAGRAM
-~ 25 I % I
n i I
g © 20 3
z § 15 ® 3
S 3 (=
g =
8 s |
> 98 103 108 113 118
Intelligence quotient (1Q) /
Intelligensiekwosiént (1K)
Popularity score (X) | 55 | g9 | 35 | g2 | 50 | 59 | 81 | 40 | 79 | 65
Gewildheidspunt (x)
Number of votes (y) 9 | 22|10 | 20|11 | 15|20 | 12 | 19 | 16
Getal stemme (y)
111] _ 155 v'155
T
~155 ANSWER ONLY: Full marks || ¥answer @
1.1.2 | SD =459 v answer
()
12 | y-sb
=155-4,59
=10,91 v" value of y—-SD
. 10 -2 =8 learners v' answer
)
1.3 |a=1,7709... v a
b=0,2243... v b
y =177 +0,22x v/ equation
@)
14 | 9§=177+0,22(72) v’ substitution
— 17,61 v_ answer
~18 votes
)
OR/OF
y=17,92 ~18 votes v'v answer
(2)
1.5.1 | Points are all scattered therefore low correlation and unrealistic v R
prediction./Punte is versprei daarom 'n lae korrelasie en
onrealistiese voorspelling. (1)
1.5.2 | r =0,98/correlation very strong/korrelasie baie sterk V'S
. areliable prediction/'n betroubare voorspelling @
[12]
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QUESTION/VRAAG 2

DBE/November 2022

OGIVE/ OGIEF
70
60 v
50 /
- .2
3 va
4
g g /
g2 /
= IEL) 30
TE 20 v
EN=
EE /
8 § 10 /T//
0 —
5 10 15 20 25 30 35
Percentage of salary spent on fuel /
Persentasie van salaris op brandstof spandeer

2.1 | 60 employees v' answer (A)
(Y
22 | 20<x<25 v’ answer
(Y
23 |60-34 v 34
= 26 employees ANSWER ONLY: Full marks || ¥ answer o
v
24 | salary = @ x 2400 method
Salary = R34 285,71 | ANSWER ONLY: Full marks v' answer @
2.5 | .. Ogive/Cumulative frequency graph will shift to the v'v" answer
right/will become steeper.
. Ogief/Kumulatiewe frekwensie grafiek sal na regs
skuif/sal steiler wees. ?)
[8]
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QUESTION/VRAAG 3

N

A(4;2)

P\2
C(2:-3)

B(6;—4)
3.1.1 2—(-4) —4-2
Mae =45 OR My = 6—4 v’ substitution
Mg = -3 ANSWER ONLY: Full marks || ¥ answer 2
312 | tana=m,; =-3 v tana =m,g =—3
«=108,43° ANSWER ONLY: Full marks || ¥ @nswer 2
3.1.3 T X1+X2.y1+y2j
2 2
T —2+6;—3—4j
2 2
_7 v xT_2\/ Y; =—
T| 2 ;—j
2 (2)
314 |[50)-6y=8 v % =0
4 -4
-_ = v oy =—_*
y 3 Ys 3
s[oi)
3 (2)
3.2 Mep = Mypg =—3 v’ gradient
—3=-3(- OR y—(-3)=-3(x—(-
3 3( 2)+C y ( 3) 3(X ( 2)) v" substitution of
c=-9 y=-3x-9 C(-2;-3)
y=-3x-9
v’ equation
3)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief



Mathematics P2/Wiskunde V2 6 DBE/November 2022
NSC/NSS — Marking Guidelines/Nasienriglyne

331 | 5x—6y=8

y=2x-8
6 6
tang =m,, = >
an _mAC_g v tanf=m,. ==
0=3981° v 9=3981°
A=108,43°—39,81°
= 68,62° v A=68,62°
DCA=68,62° [alt Zs ; DC||AB] v answer
(4)
3.3.2 | P(=3,0) and F(1,6; 0) v'P(-3,0)
Area POSC = Area AFPC — Area AOFS v method
1
1 1 4 v =(4,6)(3
-5(48)3)-58) 3 2400
2 2 3 ) A
=6,9-1,07 v 5(1 6)(§j
= 5,83 units? v
answer
(5)
OR/OF
P(-3;0) v P(-3,0)
2
FC= (—2—§j +(-3-0)f = 3/61
5 5
1

Area APFC= E(PF)(FC)sinoﬁs

B | B

i2)3)
1(8Y4 Y Slz =
Area AOFS:—(— (—j 2\5)\3
2\5)\3
= 1,07 )
Area POSC =6,90— 1,07 y method
= 5,83 units? answer
| 5)
OR/OF
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C(-27-3)

P(-3,0)

Area of POSC = Area of OSCR + Area of APRC

:1 ﬂ+3 ><2+1(1><3)
2\ 3 2
_35
6
=5,83units®
OR/
OF p R o
L
W 2 ’S[O;—i
= 3
C(-2;-3
P(-3,0)
Area POSC = Area ROSW + Area APRC + Area
AWSC
4 1 1 5
== 1(2)+=(1)(3)+= —
2@+ 300502
3
6
=5,83units?
OR/OF

v'P(-3,0)

v" method

v 1(&4.3})(2 v l(.‘].><3)
2\ 3 2

v’ answer

(%)

v'P(-3,0)

v" method

1

20O
ot

v’ answer

()
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P(-3,0)
v'P(-3;0)
Area of APSC = %(PC)(CS)sin DCA
= l(\/1_0)(@}sin 68,62° . Jal
2 3 /_(Jl_o)[—]sin 68,62°
2 3
=3,833..
1
Area of APOS = 3 (PO)(OS)
1 4
- 5(3)(§j 1, .(4
ot
2 3
=2
Area POSC =3,833... +2
. v" method
=5,83units
v_ answer
®)
[20]
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QUESTION/VRAAG 4

DBE/November 2022

41 | P(x;y); N(7:-2) ; M(3-5)
X+7 _a y-2__
2 2
x=-1 y=— v X, =-1v y,=-8
P(-1-8) (2)
421 2 (7 a2 (_ 9 (_E\? 2 (1 a2 ( a [ £\ v’ substitution into
r’=(7-3f+(-2-(-5)° ORIOF r’=(-1-3) +(-8—(-5)) distance formula
r’=25
(x—3)” +(y+5)* =25 Y (x=3)° +(y+5)’
v r?=25
3
422| ~ _-5-(-2)_3 Y substitution
radius 3_7 4 _3 3
v I’nradius = =
Mengent = —=  Lradius L tangent/raaklyn L radius ] -4 4
4( ) 4 ) v mtangent:_g
—2=-2(7)+c OR —(-2)=—Z(x-7
3 y-(-2) 3( v’ substitution of m and
22 4 22 N(7 ; -2)
c=— y=——X+—
3 3 3
_ A2
y= 3 3 v" equation
_ (5)
4.3 —8=—%(—1)+c subst mand P
co 28 v"value of ¢
T3
28 22 v'v" answer
——<k<— (4)
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441 | AB?=AM? -MPB’
2 _ _2)2 2| g2
AB _[(t 3) +(t+5)} S v’ substitution into
=t? -6t +9+1t?+10t + 25— 25 Pythagoras
5 v" simplification (A)
AB=,/2t" +4t+9
)
4.4.2 . _ -4 v" substitution into
B 2(2) correct formula
-1 vVit=-1
Minimum at t=-1
AB=1/2(-1Y +4(-1)+9 v substitution
AB=+/7 v answer
(4)
OR/OF
dt+4—0 v’ derivative =0
viot=—
=1 t=-1
Minimum at t=-1
AB=1/2(-1Y +4(-1)+9 v substitution
AB=7 v answer
(4)
OR/OF
Length of AB =+/2t? +4t+9
= 2(t2+2t+g]
2
= 2[(t+1)2 +Z} v completing of the
2 square
= 2(t+1)2+7
Minimumatt =-1 Vie_1
AB=/2(-1) +4(~1)+9
AB=7 v'substitution
v'answer
(4)
[20]
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QUESTION/VRAAG 5
5.1.1 sin(360°+x)
=sin x Y +Yosinx
(2)
5.1.2 2 v'v' substitution
X —coordinate = («/1_3) —(—3)2
=-2
tanx =— v method
_3
2 )
OR/OF
A 2
X —coordinate = (E) (3 v'v substitution
=2
tan x _3
2 v' method
®3)
51.3 c0s(180° + x)
=—C0S X v _ ‘/COSX
)
5.2 c0s(90° + 6)
sin(@ —180°) + 3sin(—6)
_ —sind v —sing
sin(—(180°-@))-3sin @ v —3sing
—sinég
= \/ _ 1
—sin@—3sind sing
_ —sing
—4sind v simplification
1
=3 v’ answer
(5)
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5.3 (cos x + 2sin x)(3sin2x—-1) =0
cosx+2sinx=0 or  3sin2x—1=0 v both equations
1 . 1 1
tanx =——= Sin2x == v —_=
2 3 tanx = >
ref ./ =26,565...° ref /=19,471...° v sinox -t
3
Xx=153,43°+k.180°; ke Z X=9,74° + k.180°; ke Z
v’ x=153,43° OR
OR/OF or x = 153,43° &333,43°
x = 153,43° + k.360° ; ke Z x = 80,26° + k.180°; Y x=9,74° & 80,26°
v +kl180°; keZ
kez
or
X = 333,43° + k.360° ; k € Z (6)
54.1 LHS =cos(x + y).cos(x —Y)
=[cos x.cos y —sin x.sin y]cos x.cos y +sin x.sin y| / expansion
= cos® x.cos” y —sin” x.sin’ y v simplification
= (1—sin2 xXl—sin2 y)—sin2 x.sin’y v’ square identity
=1+sin® x.sin’ y —sin® x—sin? y —sin® x.sin’ y v product
=1-sin’x—sin’y =RHS
(4)
5.4.2 1—sin? 45° —sin®15°

= €c0S(45° +15°).cos(45° —15°)

= c0s 60°.cos 30°

(12

v" identifying x and y

v" substitution

v’ answer

(3)
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1—sin? 45° —sin?15°

2
=c0s?15°— (%]

=C0s?15°— 1
2

_ 2cos’15°-1
2

OR

1-sin?45°—sin?15°
= cos” 45°—sin® (45°-30°)

1
2

1 LXE_LX;JZ

2 (202 272

1 ﬁ_LJZ

2 22 242

1 ﬁ_i]z

2 22 242

1 (3 3.1

"2 18 4 s

B

T4

=sin?15°+cos?15° —sin? 45° —sin?15°

2
- (_j —(sin 45°c0s30° - cos 45°sin 30")2

v identity

v" substitution

v’ answer

v/ expansion

v" substitution

v answer

(3)

(3)
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5.5.1 16sin x.cos® x —8sin X.cos X
— 8sin x.cos x(2cos® x —1) v factorisation
= 4sin 2x(cos 2x)
. v 4sin2xX v c0s2X
= 25Iin 4x
v" double angle
OR/OF
(4)
16sin x.cos® X —8sin X.cos X
=16c0s” x(lsin ZX] —8(lsin ZXJ
2 2 v’ factorisation
- 8(20032 x—l)(lsin 2xj
2
i;"s',n ZX'COS 2X v' 4sin2x v c0s2X
= esinax v double angle
(4)
5.5.2 16sin x.cos® x —8sin x.cos X = 2sin4x
Minimum at x = 67,5° v’ answer
(1)
[30]
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QUESTION/VRAAG 6

y
f f
B g A(60%; k)
° X
—-180° -90° 0 90° 180°
f
6.1 180° v’ answer
1)
6.2.1 k=+3=173 v’ answer
1)
6.2.2 B(—120°; @) v x=-120°
1)
6.3 Range of g : yel[-2; 2] v yel-2; 2]
Range of 2g(x): yel[-4; 4] v’ answer
)
OR/OF ANSWER ONLY: Full marks
Range of g: —2<y<2 v -2<5y<2
Range of 2g(x): —-4<y <4 v answer 2
6.4 x e[-65°; —5°] Vv xel-65°; —5°]
)
OR/OF
—65°<x <-5° Vv —65°< x<-5°
(&)
6.5 SinX.cosx=p
4sinx.cosx=4p S o
2sin2x =4p 2sin2x=4p
v =
4p =+2 4p =2
R v answers
- p=-gor ANSWER ONLY: Full marks
2 2 ()
[10]
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QUESTION/VRAAG 7
A
J5p
B
455
X
D

7.1 AD’ = AB’ +BD?
AD? :(\/gp)z +(2p) v’ substitution in Pythagoras
D® =9p?
AD = 3p v’ answer @
7.2 CD _3p v" correct use of sine rule

sin(135° —x) ~ sinx

3psin(135° - x)
sin x

CD=

oD - 3p(sin135°cos x—cos135°sin x)
sin x
3p(sin 45°cos x +cos 45°sin x)
sin x

D_

V2

3p(2c05x+sm x]

sin X
N7
%)

3p COS X+Sin )

sin x
3p( sin X +COs X)

CDh=
V2sinx

v/ 135° —x

v" compound angle

v’ special values

v" factorisation

©)
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7.3

Area AADC = %(AD)(CD)sinAbC

v" correct use of area rule

1 3p(sinx+cosx)) :
=—(3 sin45°
2( p)( Treinx ( )
=1(30 30(sin110°+c0s110°) sin 450 -
J2sin110° v" substitution in area rule
=143,11m? v answer
(3)
[10]
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QUESTION/VRAAG 8

8.1
M
2
64°
l
8.1.1 P=116° [opp Zs of cyclic quad/teenoorst. Ze van kvh] vSvYR ?
8.1.2 I\A/I1 +64°=90° [Z insemi-circle/£ in halwe sirkel] VR
M, = 26° V'S
)
813 | §, =52 [ at centre = 2 x  at circumference/midpts. .~ | ¥ S VR
=2 x omtreks. ] @)
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8.2
8.2.1 Midpt theorem/Midpt. Stelling v R
oy
OR/OF
Converse prop intercept theorem v R
()
8.2.2 BG = 2DE or 6x — 2 [Midpt theorem/Midpt. stelling] v'S YR
BG =6x-2
v S vR
GH_FC [line || one side of A OR
BG BF
prop theorem; FG || CH /
lyn|leensyv.A]
x+1 1 v .
6x—2 4 equation Into x
4+ 4 =6X-2
2X=6
X=3 v’ answer
(6)
OR/OF
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BF _ BG . . _
< - GH [line || one side of A OR prop theorem; FG [|[CH/ | , s vR
Iyn || een sy v. A]
AE _ DE [AADE || AABG]
AG BG VS vR
BG=4x+4
1_ 3x-1
2 Ax+4 v/ equation into x
SAX+4=6x-2
SX=3
v’ answer
(6)
[13]
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QUESTION/VRAAG 9

9.1

A
B
9.11 Construction:

Draw OA and OB v" construction
In AADO and ABDO
OA=0B [radii/radiusse]
OD=0D [cgmmon side/gemeenskaplike sy] v first pair of sides
AD=DB [given/gegee] v’ other 2 pairs
.. AADO= ABDO [S;S;S] v R
ADB is a straight line

Ao v R
~.D, =D, AADO = ABDO
..ODLAB [£s on astr line/Ze op 'n reguitlyn]

(5)
OR/OF
Construction:
Draw OA and OB v' construction
In AADO and ABDO
AD =DB [given/gegee] v' first pair of sides
A=B [£s opp; Zs sides /.Ze teenoor
gelyke sye] v i

OA=OB [radii/radiusse] other 2 pairs
. AADO= ABDO [S:/:9] v R
ADB is a straight line

N v R
~.D, =D, AADO = ABDO
..ODLAB [£s on astr line/ Ze op 'n reguitlyn] (5)
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9.2

921 | ofG=90° [line from centre to midpt of chord/ | ¥S ¥R
midpt.  sirkel; midpt.  koord]
OBG =90° [tan L radius/raaklyn L radius] VS vR
~.OTG=0BG =90°
-.OTBG is a cyclic quadrilateral [line subtends equal Z/s OR v R

converse /s in the same segment/
lyn onderspan gelyke €]

()
9.2.2 S=BTG [corresp £s; GF || PS / VS YR
ooreenk. /s; GF || PS]
But BTG =GOB [£s in the same segment/Ze indies. | ¥ S ¥ R
sirkelsegment ]
GOB =S (4)
[14]
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QUESTION/VRAAG 10

A S R
3 1
v
T
1
112
Q
K 2
112
101 P, = Ql [tan-chord theorem/.< tussen raaklyn V'S
en koord]

él = Ql + Qz [ext £ of cyclic quad/buite <v. kvh] | / /R

él = |51 + Qz
T,=R, + Q, [ext £ of Albuite £v. A] V'S
but P, = R, [given/gegee]
f,= 5+ 0, ‘s

S = -i_z = Isl +Q,

(4)
10.2 In A ASD and AACR v identifying A's

A=A [common ~/gemeenskaplike /] V'S
§, =T, [proven/reeds bewys]
Az = éz [alt Zs; QS || CAlverw. Ze; QS||CA | v S/R
1 /'S
A S, :AC2 /s
D, =R, [sum of Zsin AlZev. A]
AASD || AACR

AD AS . . . .
S— = corresponding sides in proportion/

AR AC [ p g prop

ooreenstemmende sy in dies. verhouding]
()

OR/OF
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In A ASD and AACR v identifying A's
A=A [common Z/gemeenskaplike ] V'S
§, =T, [proven/gegee]
Az = CZ [alt Zs; QS || CAlverw. Ze; QS || CA] v S/R
.S, =C, V'S
AASD || AACR [£:£:/] v R
.AD_AS [corresponding sides in proportion/
AR AC
ooreenstemmende sy in dies. verhouding]
()
10.3
v
AS_SD [AASD || AACR] >
AC CR
. ag. ACxSD
CR
AS CT . .
— = line || one side of A OR prop theorem; | v/ v
AR CR [line || prop S VR
TS||CA/lyn | eensyv. A]
L. AS = IA\R—XC:-I-
CR
AC x SD _ AR x CT v equating
CR CR
SLACxSD=ARxCT
(4)
[13]
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NOTE:

e |f a candidate answers a question TWICE, only mark the FIRST attempt.
e Consistent Accuracy applies in all aspects of the marking guidelines.

LET WEL:

e Indien 'n kandidaat 'n vraag TWEE keer beantwoord, merk slegs die EERSTE poging.
e Volgehoue akkuraatheid is DEURGAANS op ALLE aspekte van die nasienriglyne van

toepassing.

QUESTION/VRAAG 1

1.11 x2 +2x—-15=0 v factors
(x+5)x—3)=0 v'x=-5
x=-5o0r x=3 v x=3 3)
1.1.2 5x? —x—-9=0
2
X = — (C1)+ \/(_ 1) -4(6)-9) v'substitution into the
2(5) correct formula
L l+4/181
10
x=145 or x=-125 Y x=145
v x=-125 3)
113 x? <3x
x2 —3x<0 v standard form
x(x—3)<0 v factors
0 3
0<x<3 OR x€[0;3] v'v answer (4)

1.2.1
a+ o4 =16
a

a’-16a+64=0
(a-8)" =0
a=8

v’ standard form
v’ factors

v’ answer

(©)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics P1/Wiskunde V1 3 DBE/2022
SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne
1.2.2 2% 4 26—)( =16
x 64
2 +2_X_16 v exp law
2* =8 (from 1.2.1) v 2*=8
2*=2°
x=3 v’ answer (3)
1.3 1002 4 v’common factor
271+ 2
17 ( v'second factor
_[2'ar) v'simplification
17
=22
=4 v answer (4)
14 2Xx—y=2 ...(1)
1—3y=1 ...(2)
X
y=2X-2 vy=2x-2
1 _30x-2)-1 ¥ substitution
X
1 e
——-6x+6-1=0 v'simplification
X
1-6x*+6x—x=0
—6x? +5x+1=0
6x% —5x —1=0 v'standard form
(6x+1)x—1)=0
X= e or x=1
6 v'x-values
1
y= (——j—z or y=2(1)-2
6
7
y=-3 o y=0 v'y-values
(6)
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OR/OF

X=2;y () OR/OF

Z_3y=1 .2 2
X

1
2+Yy
2

-3y=1

5 v'substitution
——-3y=1
2+y

2-6y-3y*
2+y

1

2-6y—3y*=2+y
—3y?—7y=0 v'simplification
—-y@By+7)=0 v'standard form

7
=0 or =——
y y 3

v'y-values
x=1 or x:—% y

v'x-values

(6)
[26]
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QUESTION/VRAAG 2
2.1.1 a+6d=35
-1+6d =35 v/ substitution
6d =36
d=6 ANSWER ONLY: v answer @)
35—(-1) v’ substitution
>~ VY 6
7-1 v'answer 2
2.1.2 T :a+(n_1)d
v/substitution into the
473=-1+(n-1)6 -
473~ 1+( )6) ANSWER ONLY: correct formula
el 86 FULL MARKS v/ equating to 473
~n= v’ answer 3)
2.1.3
S, :g[2a+(n—1)d]
40 v substitution
1= [2(-1)+ (40-1)6)]
- S, =4640 v'answer (2)
OR/OF OR/OF
T,, = 6(40)-7
=233
n
S, =—a+l
,=0fa+)
40
= 7(—1+ 233) v’ substitution
=4640 v answer (2)
2.2.1
75 53 35 21
N\ /N /N /
—22 -18 -14
N/ N/
4 4
T, =11 vanswer (A) (1)
222 T,=an’ +bn+c vT =an’ +bn+c
2a=4
a=2
3a+hb=-22 v a=2
6+b=-22
b=_28 v b=-28
a+b+c=75
2-28+c=75
c=101 v ¢c=101
~T,=2n?-28n+101 (4)
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2.2.3

Minimum value of T,

Minimum value of T, =2(7)* —28(7)+101=3
Each term in the new pattern is —% the value of the

terms in the old pattern.

Maximum value of new pattern = —g

OR/OF
T/ =4n-28
4n-28=0
4n =28
n=7

Minimum value of T, =2(7)* —28(7)+101=3
Each term in the new pattern is —% the value of the

terms in the old pattern.

Maximum value of new pattern = —g

OR/OF
Tn:_gn2+§n_g'
5 5 5
28
n__zi_ 52
" o3)
5
=7
3
T, =—=
" 5
OR/OF

Copyright reserved/Kopiereg voorbehou
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vn=7

v min value = 3
v _% value of term of
old pattern

v/ max value = —g 4)

OR/OF

vn=7
v min value = 3

v —% value of term of

old pattern

3
v' max value Z_E

(4)
OR/OF

vV Tn +(_5)

vn=7
3
v/ max value = = 4)

OR/OF
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T 2,28, 101
5 5 5
T 4 28
n——gﬂﬁ-g \/‘/Tn—(—S)
T
5 5
—4n=-28
n=7

Minimum value of T, =2(7)* —28(7)+101=3
Each term in the new pattern is —% the value of the

terms in the old pattern.

Maximum value of new pattern = —g

v" max value :—g
(4)
[16]
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QUESTION/VRAAG 3
3.1.1 T, = ar™
10-1
T =1 024(3) v'substitution into the
10
4 ANSWER ONLY: correct formula
1o FULL MARKS .
10 256 answer 2)
3.1.2 8 .
32564 ?)=1024+ 256+ 64 +... v 1024
p=0
_a-r']
"o 1-r
1 9 v'n=9
1024 l—(‘J
S — v/substitution into the
? -1 correct formula
4
7381
s, = 8738
64 v'answer
=1365,33 (@)
OR/OF OR/OF
> 256(4")
p=0
—1024+256+64+16+4+1+1+i+i
4 16 64 v 1024 _
S 87381 j rest %ftexpansmn
9 64 erms
=136533 v answer 4)
3.2 2 gt 9_t3+9t2+27t+27
-t 7ot 5 t® +0t? + 27t + 27
_ 2
—(t? + 6t +9); %(t+3)(t2+6t+9) vr= 619
1
—(t+3)*; E(t+3)3 v —(t* +6t +9)
v l(t+3)(t2 +6t+9)
_—(t+3) 2
2
_1<2t28
2 “t-3
-2<-t-3<2 \/—1<T<1
1<-t<5
-b<t<-1 v’ answer (5)
[11]
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QUESTION 4
4.1 1\
10= a(gj +7 v'subs (-2 ; 10)
3:98‘1 v’ simplification
a — —
3 V' answer 3)
4.2 y=9(0)
1 (1Y -
y=3%3 +7 v’ substitution of x =0
y= 22 =7,33
3 ’ ANSWER ONLY:
(0 ; ?] FULL MARKS v answer @)
43.1 Translation by 1 unit to the right and 7 units v" 1 unit right
downwards v' 7 units downwards (2)
4.3.2 1)
h(x) = (—j
3 ANSWER ONLY:
ht oL ! FULL MARKS v swap x and y
s
y=log,(x) OR/OF y =—log,(x) v answer
3
(2)
[9]
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QUESTION 5
5.1 a -
X)=—+ v x) = "
g( ) X+ 2 q g( ) X 42 q
Subs (1; 0):
a
O0=—-+
1+2 f
0=a+3q v 0=a+3q
Subs [0 ; —1)
2
2 0+2
-1l=a+2q v —l=a+2q
Solving simultaneously: v solving simultaneously
q=1 vg=1
a=-3 v a=-3
-3 (6)
LX) =—"7+1
X+ 2
5.2 yeR y=1 v’ answer
OR/OF 1)
(—oo;Dor (1;0)
OR/OF
y<lory>1
5.3 y—1=1(x+2) OR/OF 1-1-2)+c |vm=1_
ANSWERONLY: | ¢=3 v subs point (- 2; 1)
y=x+3 | FULL MARKS y=x+3 v answer -
5.4 K'(-3;4) v x-value
v y-value
(2)
[12]
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QUESTION 6
6.1 f(x)=—x*>—6x+7
f/(x)=-2x-6
(-6)
-2Xx—-6=0 OR/OF X=——% v method
2(-1)
X=-3
E3: 16) ANSWER ONLY: v x-value
! FULL MARKS v y-value
3
6.2 k= f(-5)
k=—(-5)*-6(-5)+7
k=12 v answer (A) 1)
6.3 CO;7) v coordinates of C
D(-5 ; 12)
o _12-7
" _5_0 v’ substitution
Mep =—1 v'm
Equation of CD:
y=—X+7 v’ answer
(4)
6.4 —2x—-6=-1 v f/'(x)=-2x-6
—2X=5 v equatingto —1
x=_2 v’ x-value
2
2
y= f(_—SJ:—(fj —6(—5j+7:§:15,75 v'y-value (A)
2 2 2 @)
{59
2 4
6.5 Point by symmetry: (-1; 12) v -1
-b<x<-1 v/ answer
OR/OF (2)
—X? —6X+7>12 ANSWER ONLY:
%2 —BX-5>0 FULL MARKS
x> +6x+5<0
(x+1)(x+5)<0 vl
CBey<-1 v/ answer
(2)
[14]
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DBE/2022

QUESTION 7
7.1 A=P@+i)"
n V2 In
2= 1(1+ —0’085j _, 0,085 correct
4 — formula
4
v use of logs

4n =log [l+0’085] 2

n=8,24 years v/ answer in years
(4)
7.2.1 A=P(-i)" ) _
180 000 =500 000(1— i) oubs Into correct
9 (i
25
9 _ v’ simplification
5— =1-1
\25 L
i — 0,1848068... 1=0,1348...
4)
1.2.2 A=P@1+i)" L _
A =500 000(L+0,063)° ?g:’nil:rl‘go correct
A = R678 635,11 / answer
@)
723 Sinking Fund = 678 635,11 — 180 000

=R 498 635,11 v value of sinking fund
58 3 0,1025
(1, 01025)7 () 01025 v =
12 12
498 635,11 = v'n=58 (A)
0,1025 3
0,1025
12 viil+ ETH
x=R6510,36 v answer (A)
®)
[15]
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QUESTION/VRAAG 8

8.1 f(x)=—x?
f 1(x)= lim f(x+h)-f(x)
h—0 h
2 2
f /(X)ZMM
2 2 2
; ’(x)= im_x —2xh—h* +x
h—0 h
. —2xh—-h?
= lim
h—0 h
_lim h(-2x —h)
h—0 h
:ngg(—Zx—h)
- F(x)=-2x
OR/OF
f(x)=—x?

f(x+h)- f(x)

f(x+h)=—(x+h)? = x> —2xh —h?

f(x+h)— f(x)=—x? —2xh —h? — (=x?) =—2xh —h? | ¥ —2xh—h’

v’ substitution into
formula

v —(x2 +2xh+h2)

v —2xh—h?

v—-2x—h

v'answer (5)
OR/OF

v —x?-2xh—h?

/ _ -
f'(x)= lim h
_ lim —2Xh - h? v/substitution into the
h—0 formula
_h(=2x—h)
- 'h'LTg v—-2x—h
= LlLr(\)(—Zx —h)
- f(x)=—2x
v'answer (5)
8.2.1 f(x)=4x® —5x? v 12x% (A)
f /(x) =12x? —10x v—10x (A)
(2)
822 {_63{/; +2}
D,| ———
X 1
B 1 4 X5
| -68(x) 2
=D XXt
- EE
It v —6x 3 +2x*
=D,|—6x ® +2x”*
- 14
14 v 22x 3
=22x 3 —8X75 \/—8X_5 (4)
[11]
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QUESTION/VRAAG 9

9.1 f(x)=(x+t)*(x-3) v () =(x+1)’(x-3)
~-3=(0+1t)*(0-23) v subs (0 ; -3)
1=t°
t=+1 vt
st=1
f(x)=(x+1)*(x-3) v f(x)=(x+1*(x—3)
f(x)=(x? +2x +1)x - 3) v expansion
f(x)=x®-x* -5x-3 (5)
9.2 f/(x)=3x* -2x-5 v f/(x)=3x*-2x-5
0=3x*-2x-5 v=0
0=(x+1)3x-5) v factors
x=—1or x:§ v’ x-value (x > 0)
3
5  256) _ __
N[g ’ _Ej = (167:-9,48) v y-value (A) (5)
9.3.1 Xx<3;xz-1 v x<3
v x#-1 @)
OR/OF OR/OF
x<-1 or —1<x<3 vx<-1
v -1<x<3 (2
OR/OF OR/OF
(—oo;=1)or(-1;3) v (—0;-1)
v(=1:3) )
vV X<—
932 x<-1 or x>E OR/OF x<-1 or xz§ X<51
3 3 x> 2
OR/OF OR/OF
v (—w;-1
(—0;-1) or (§;00] OR/OF (—;—1] or F;ooj (500 )
3 3 \/[—;oo) (2)
3
9.3.3 7(x)>0
6x—-2>0 ANSWER ONLY: Y 2
L o (1;()0} FULL MARKS Y3
3 3 1
‘/X>§ (3)
O5R/OF OR/OF
=+(-)) 1 v substitution
3 == 1
2 3 v Z
3
1 1 1
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9.4 Distance = x° —x? —5x—3—(3x? — 2x —5)
=x* —4x% —3x+2 v X?—Ax® —3x+2
dDistance 3%’ _8x_3 . dDistance =3x*-8x-3
dx dx
0=3x"-8x-3
v
0= (3x +1)x—3) factors
<=3 or x:—% v’ x-values
Max distance
1)’ 1) 1
=[] —4 -2 g -2 |42 1
-3 5 A
:@:2,52
27 v answer
(6)
[23]
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QUESTION/VRAAG 10
10.1.1 71=5040 v’V answer
(2)
10.1.2 4 x 4 v 41
=576 v 4l x 4
. _ 576 4
P(African flags together) = 5040 (— v 0,11) v answer (A) 3)
10.2 P(Aor B) =P(A) + P(B) - P(A and B)
0,88=0,4 + P(B) - P(A and B) v'subs into rule
0,88=0,4 + P(B) - 0,4P(B) v'P(A and B) = 0,4P(B)
0,48 = 0,6P(B)
P(B) =0,8 v’ answer
(©)
10.3 First Passenger Second Passenger
M
X M
120
120-X\ ¢
119
120-x 3
120
C
. . . X v X
Probability of first passenger choosing meat = 20 120
N _ 120—x | v 120=X
Probability of second passenger choosing cheese = 119
119 x 120-x 18
e 120" 119 85
1200 119 85
120x — x* =3 024
x* —120x+3024=0
(x—84)(x—36)=0
x=84 or x=236 v x=84 or x=36
" P(1¥ cheese) = 36 _3 o ©)
B 120 10 10
[13]
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