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Solutions for level 1

1.1 | x=0or x=2
12 |x=0o0rx=-6 2
13 |[x?-3x—-16=0 4
—b +Vb? — 4ac
= 2a
_—(=3)+/(=3)2-4(D)(-16)
2(1)
x =5770rx=-2.77
14 |x=20rx=-5 2
15 |x2+6x+1=0 4
—b +Vb? — 4ac
x= 2a
—6 162 —4(1)(1)
*= 2(D)
x =—0.17 or x = —5.83
16 |[(x—5)((x—-4)=0 2
x =50rx =—4
17 |x=00rx=3 2
21 | x2+2x—-1=0 3
—b +Vb? — 4ac
x= 2a
—2+/22 - 4()(=1)
¥ 2(D)
x=0410rx =-2,41
22 | 2x*=3x—-7=0 3
—b +Vb?% — 4ac
= 2a
i RN (GO R Ol G))
2(2)
x=2770rx=—-127
23 |3x>+8x+2=0 4
—8+./82 —4(3)(2)
¥ 2(3)
x =—0,280rx =-2,39
24 |3x>—4x-2=0 4
—b +Vb? — 4ac
= 2a
M GO E A G R O G))
2(3)
x=-172orx = —0.39
25 |x2=9=0 2




(x=3)(x+3)=0
x =43

2.6

33x+1 — 92x—4

3x+1 2(2x—4)
3 =3
3x+1=4x—8
x=9

2.7

3
x—==-2

X
x*+2x—-3=0
x+3)(x—1)=0

x =-30r x=1

2.8

2
x—5+=-=0

x
x2—-5x4+2=0
_—bi\/bz—4ac
B 2a

X

LD EVED 4@

2(2)
x = 4.56 or x = 0.44

2.9

+2= 2
x T x+1

x+2)(x+1)=2
x> +3x+2-2=0
x(x+3)=0
x=0o0rx=-3

3.1

4—p=0
-p=—4
p<4

3.2

3.2.1

-5+ +v20 -8k
6

X =

k=-2
k=2

3.2.2

k=-3

[EEN

3.3

2x2=3x—-p=0

2(2)2—3(2) —p =0

p=2

2x2—-3x-2=0

Rx+1D)(x-2)=0
1

= —— :2
X 2OT'.?C




Solution for level 2(g2)

4.1

2—xXx=+V2-7x
2—-x)%= (\/2—7)6)2
4 —4x+x2=2—-"T7x
x2+3x+2=0
x+2)(x+1)=0
x=—2o0rx=-1

4.2

x=1+vV7—x
2
x-1?=(VT-»)

x> —2x+1=7—x
x>—x—6=0
x—3)(x+2)=0
x=3o0orx=-—2
X+ 2

4.3

x—3Vx+20=2
—(3\/x+2)2 = (—x + 2)?
O(x+2)=x—-4x+4
9x +18 =x%2 —4x + 4
x2—13x—14=0
(x—14)(x+1)=0
x=14o0rx =-1
x#+—1

4.4

x—3JVx—4=0

(=3vx)” = (—x + 4)?
9x = x?>—8x + 16
x> —17x+16 =0
(x—-16)(x—1)=0
x=160rx =1
x*+1

4.5

Vx—1-3Vx—-1+2=0
(~2vx=1)" =22
4(x—1) =4
4x =8
x =2




4.6

(7+3x)+2x=0

V(7 +3x) = —2x

7 + 3x = 4x?

4x2 —3x—-7=0

(4x —(x +1) = 0
7

4x == 1=0
X 4OT'X+

x—Zorx——
47 2
(x+3) =<2\l(5—x)>
x> +6x+9=4(5-x)
X2 4+10x—-11=0
x—-Dkx+11)=0
x=1lorx=11
4.8 x—Z\I(x—1)=4
2
(—Z\I(x—1)> = (4 — x)?
4(x —1) =16 — 8x + x?
x2—=12x+20=0
(x—10)(x—-2)=0
x = 100rx = 2
4.9 x+5)+1=x
2
(V&+9) =@ -1
x+5=x*>—-2x+1
x2—-3x—-4=0
x—Dx+1D=0
x=4o0orx= —1
4.10 x—Vx =6
(—V%)" = (~x +6)?
x =x%*—12x + 36
x> —=13x+36=0
x—-4H)x-9 =0
x=40rx=9
x +4
5.1 B-x)(x+1) <0
cv
x=3o0rx= -1
L3I<x< -1
5.2 x2—-16<0
cv




x*> =16
x =44
4>x<—4
5.3 x—1Dkx-2)<6
x>—3x—4<0
cv
x=4o0rx=1
4=>2x<1
5.4 x?—9x > 36
x> —9x—-36=>0
cv
x=—-3o0rx=12
n—3<x2=>12
5.5 3x2+x—-2>0
cv(Bx—2)(x+1)=0
2
x—§orx——1
Zexs1
”3_x_
5.6 15x% + 4 > 21x
5x2 —21x+4>0
cv
Gx—1D(x—-4)=0
x=%0rx=4
1
..§<X>4
5.7 6x —2x2 <0
—2x>+6x<0
—2x(x—3)<0
0<x<3
5.8 4x> —-1<0
2x-1)2x+1)<0
1
—E<X<E
59 | —x?<—x+12
x>—x—-12>0
(x—4)(x+3)>0
—3<x<4
510 | —x2—=3x >0
—x(x+3)>0
—3<x<0
511 | (x— D(x+4) > 6

X’ +4x—-—x—-4-6>0
x24+3x—-10>0




(x+5)(x-2)=0
—5<x>=2
o1 10™ + 2n*2 z
(52" + 4.5" >
5" 21 4 21 22 %
B ( 52n + 4, 5n )
B <2"(5" + 4))
B 5"(5" +4)
- (%)
B 2
5
6.2 3¥+2 _32-x =82 3%, 32 -32,37%¥ =82
9.32* —823¥* -9 =0
93*-1)(3*-9)=0
xX=—-20rx=2
6.3 3¥+1 _3*¥-1_24=0
1
3%(3-3) = 24
3% (8) =24
3) =
3x — 32
x =2
6.4 2%% — 6(2%) =16
22 —6(2Y) —16 =0
2*-8)2*+2)=0
2* =8or2*¥ = -2
x =3

Solutions level 3

1 ,/101009
\/101011 _ \/101007




1/101007 102
\/101007 104 — \/101007

,/1/101007 102
\/(1/101007)(104 — 1)
10
99
2 \/32011 _ /32009
/32008
Type equation here.
Answer is 12
3 a=20rb=1006
4 Type equation here.
6 2*(x—-5)<0
2*<00orx—-5<0
x<0orx<5
7 x> +2xy—8y*=0
x+4y)(x—2y)=0
x+4y=0o0orx—-2y=20
x=—4yorx =2y
—= —4o0or—=2
y y
712 x+y=6
X
—_=2
y
2y+y=6
3y=6
y=2
8 It is not possible for f(x) to be equal to g(x)
9 1 1\ _ 1)2
91(.7( + ;) (.X' + ;) = (4)
) 1
x*+1+1+—=16
X
, 1
xX° + ) =14
X
1\ (.2 1
9.2 (x+;)(x — 1+x—2)
=®H(14-1)
=4(13)
=52
10.1 Bx—y)?+(x-5?%=0

3x—y=00rx—5=0
x=05 theny =15

8




Question 2 level 4

1

6* +6* + 6 + 6* + 6" + 6* = 6°*
6.6 = 6°*

6 = 66x—x

6 = 6°*

5x=1

x=§

Al 1
ST

3x4—18 =
+

(o)) -o

x4 # —60r x =81

3** 1+ m.3*=2m+6

3*B+m)=2(m+ 2)

3*=2

xlog(3) =log(2)
log(2)

T log®

9.32* 1+ 1 =6.3*
let k = 3*
9k’ +1=6.k
9k? —-6k+1=0
Bk-1)Bk—-1)=0
k_1

3

3
x=-1

(4)

5.1

2y=3+x———-(1)
2xy+7 =x% +4y* — —— (2)
x=2y-3---(3)

sub eq3 into eq2

(®)




2y(2y —3) = (2y — 3)* + 4y
4y* —6y+2=0
(Zyzl)(y—l) =0
y=Eory=1
x=-2o0rx=-1

52 | Bx—y)?+(x+5)?%=0
Bx—y)2=0and (x—5)? =0
3x—y=0andx—-5=0
3x=y
x=5
y =3(5)

y =15

53 | 2¥*t1 2% =3tz _3Y
2.2+ 2% =3Y.32-3Y
2*2+1)=3Y09-1)
2¥.3=37.8
2* 8
3V 3
2% =28
x=30r3Y=3
y=1

54 | 2¥=2Y*2=0.........1
x2+2xy+y2=0.... 2
Zx:2y+2
x=y+2
(x+y)?=0
x+y=
X==y
x=y+2
—y=y+2
—2y =
y=—
x=y+2
x=-1+2

x=1

6.1 | f(x)=3(x—1)2+5
gx) =3
fx) =g(x)
3(x—1)>+5=3
3(x — 1) = -2

_1)2—_3
(x = 32
X 1—i\l( 3)
non — real
~ it is not possible for f(x) = g(x)
6.2 | f(x)=9g() +k

3(x—1)2+5=3+k

10




3(x2 —2x+1)+5=3+k
3x2—6x+3+5=3+k
3x>—6x+8=3+k
3x2—6x+5—k=0
A=0

b? —4ac=0
(-6)2—-43)(5—-k)=0
36 —60+12k =0

—24+12k =0
—24+12k =0
12k = 24

11




SOLUTIONS FOR NUMBER PATTERN, SEQUENCE AND SERIES
QUESTION 1

1.1 11V

12 T,=a+n-1)d
=20+ (n—1)(=3)V
=23-2n

1.3 —103 =23 -3n

—-126 = —3nY
n =42
QUESTION 2
21 35V

22 T,=an’*+bn+c

2a = 4 3a+b=2 a+b+c=3
a=2+ 32)+b=2 2—4+c¢c=3
b =—4y c =5V

T,=2n>—4n+5
Tyg = 2(48)% — 4(48) + 5+
= 4421V
QUESTION 3
31 b-3=27-19V
b=11+
32 T,=a+(n-1)d
=3+m—-1)(8)V
=8n—5W
33 T;3=8(13)-54
=99+

3.4 S, = §[2a + (n - 1d]
S30 = 21 [2(3) + (30 — 1)8] W

= 3570V

QUESTION 4



41%20,3772 =371 430 ... 4 318

ca=3"4Lr=3;n=20V

_a@"-1)
"or—1
2(320-1)

Sp0 = F—

= 581130 733.3 V
QUESTION 5

5.1 Quadratic .- 2" difference constant.

NN NS
NSNS

x—14 46 — 2x
nx—14=46—-2xV

3x =60V
x=20v (3)
5.2 x=20;x—14=6
~2a=6 ~a=3v
n=an?+bn+c
(a=3)"Tph=3n2+bn+c
n=1:~24=31)2+1)+c
=3+b+c

~1=b+c ®

n=2:9=312)2+2)+cv

=12+2b+c
~—=3=2b+c @
®-@:4=-b

b =—-4v



in®: ~1=(-4)+c
~5=cv

n = 3n2

QUESTION 6
6.13;9;17:27:39 v
6.2

—4n+5

\/\/\/

~2a=2v

ca =1v
~Th=n24+bn+c
n=1T1=12+1)+c=3
~=b+c =2
n=2:T,=224+2)+c=9
~ 2b+c =5

®-@:—b =—
&b=3vin®:3+c=2
ac=-—1v

& Th = n2+3n—-1

QUESTION 7
7.1 4;x;32

711d=x—-4=32—-xv

1%t difference

\/\/

2nd difference
T, =an? + bn +c

(1)

(4)

(4)

(2)



72 P=Y3,3

=3"*+373+

ca=3%r=3n=13v

a(r™-1)
r-1

Sp =
—4,013_

_3*@¥-n
3-1

3131
T3t %2

=9841,49 v

73S, =a+(a+d)+-+[a+(n—-1)]

Sn=la+(n=D]+[a+(n—-2)d]++aV

2Sn=[2a+ (n—-1Dd]+ [2a+ (n—-1d)]+ -+ [2a+ (n -]V

225, =n X[2a+ (n—1d] v

Sp==[2a+ (n—-1)d] v

n
2

QUESTION 8
81ld=T,-Ti=-3—-(=7)=4

Thn=a+(n-1)

2173==-7+m-1)@) v
173 =—-74+4n—4
184 = 4nv’
n = 46terms v’

82  S,=2(a+D

Spe = 42—6(—7 +173)v

= 23(166)v
= 3818 v

83T, =a+(n-1)
=—7+n-1)4) v
=—7+4n—-4

=4n—11v
2n=7-34+14-173 =

46
n=11

(4n — 11)v

®3)



QUESTION 9

9.1
9.1.1 r==_"==v
4 2
1w 11
=X == —o v
9.1.2 yUR—
L g Hyn-1
64_4( 2) v
1 1 _
(—;)8:(—7)n v
~“8=n—-1v
“n=9v
9.1.3 S = —
1-r
_ 4
1-(-p)
=8

9.2 For Geometric sequence.

x+1_x—3
1 x+1

ax?4+2x+1=x-3
axZ4x+4=0V

B —b ++Vb?% — 4ac
N 2a

-1 J(1)2 4@
a 2(1)

X

_—1+V1-16
B 2

—1+v-15
—

= No real solution. v

~. Not a geometric sequence. \

QUESTION 10



10.1
10.1.1S,, = n? + 3n
S, =12+3(1) v
=1+3
=4
W Ty =4v
S, =22+3(2)=4+6=10
wTy,=8,-5=10—4=6v
10.1.2 4+ 6 + 9+...

=83.13 v
102 Ty =6()! =37
1 3
T; = 6(?)2 =3

1 3
T3 = 6(;)3 =3

NPy
2
a
Soo::
-3
S =527
=6 Vv
QUESTION 11
11.1
2 6 12 20
N/ N/ N\ /
4 6 8
N /NS
2a=2Y : :

T, =1n*+bn+c

T,=22+(2)+c



~6=4+2b+c
2=2b+c

T,=124+b(1) +c

2=14+b+c
1=b+c
®-@:1 =bv

b=1in@:1=1+c

nc=0v

11.2 T,=n2+n

Ti,=122+412
=144+ 12v
=156V

QUESTION 12

121 r = % and s,,=6

123. ¥"_,3(2)7* =58125

B+2+2+. . =58125V
S, = 2522 =5,8125
3[1-3)™M

+—=5.8125v

2

(@)



6[[1 — (;)"] =5.8125
1 _ 1 _
()" =—-=003125

-n —9-5 1_ 1
27" =2 ornlogz—log32\/

“n=5v
QUESTION 13
13.1—2:p; —1

4

b

jz_%/

4

p2 =1,

4
b=+
2
132 —=;=;-1
4° 2
r=-2
T19=a7‘18

Ty = (=3) (=2 ¥
-()
= 216 v
= —65536 v

13.3 The series is—i ; %; —1;2; —4;8; ..

The new positive term series: % ;25 8;32;128; ... vV

222, @Y
13.4 No, the series is not convergent v/

r = 4 and for convergence —1 <r < 1v

QUESTION 14
141124 v
14.1.2

6

\3/ \3’/

6 9
\0/ \3/ \6/1

5



2a =3 3a+b=0 a+b+c=6

a ::E/( b = — - V’ C ::9V(

14.1.3 %nz — gn +9 = 3249v

3n2 —9n + 18 = 6498
3n? —9n—6480 =0
n?—3n—2160 = 0V
(n+45)(n—48) = 0V
n+* —45o0rn =48v

QUESTION 15
15.1 i; 2 /v

5X6° 6X7

2 2

15.2 T, = nx(n+1)  n2+n
153 T, = —

-2

66 n2+n

n®+17=132v
n?4+n—132=0v

(n+12)(n—11) =0

sn#-—-12o0rn=11



SOLUTIONS FOR LEVEL 3 AND 4 QUESTIONS

Question 1

11
T,=8 andT,= %

r=lz_ 8 g 8 1 1
T J2 J2 8 2
s - * = 8 - 8
To1-r 1 21
J2. 2
:8\/5(\/5+l)
(V2)? -1?
8(2)+8+/2
2-1
16+8J2 v
1.2
1.2.1
X =54+15+45+...+ 20term
~a=5
r:E:3 v
5
.n =20
n 20 1
“x=Yarkl=>»5Q8)" Vv
1.2.2
n_
5 _al"-1)
r-1
5(3%° -1)
X=8y=—— YV
20 3_1

X =8716961000 v



Question 2

2.1

n
s, =—GBn+9
2( )

23
.S,y = —B(@23)+9) —1426 v~
2

T23 = st - Szz

_1426— 2% (5x 22+ 9) v v
5
=117 v

2.2 Arithmetic sequence: a, a+d , a+2d

Geometric sequence: a, ar; ar?

a=12:12+d =12rd =

(12r -12)....... 1 v

and(s;)es — 3 = (S3) as

SA12412r +12r2 =3 = 12+12+d +12+12d
S 12r2 +12r+9=36+3d (2
sub(1)into(2)

12r? +12r +9 =36+ 3(12r —-12) v

s 12r2 —24r+9=0 v

4r2 —8r+3=0

~(2r-1)(2r-3)=0 v

.'.rziorzg_ vV
2 2



Question 3

3.1 Ts2.Geometric Taze

Ts1:Arithmetic Tze

T T, =ar™

26-1 25
T =32 =32 VvV
=100663296 v
T =3+(26-1)6
T =3+25x6 v

T, =153 v
Ts, — T5, =100663296 —153 =100663143 v

3.2 Arithmetic: Tk=a+k-1)d
=3+ (k-1)6
= 3+6k-6
=3(k-2) v

Geometric: = ark-1
=3.2k-1 v

Both divisible by 3

Question 4
4.4 d(n)=n2—10n + 26

d(n)= 2n-10
If n< 5 then 2n-10< 0
~d'(n)<0

The distance is decreasing, moving towards P



QUESTIONDS
5.2 -1; 2sin3x; 5;...

2sin3x +1=5-2sin3x v

4sin3x=4 v
Sin3x=1 v

3x=90°x =13 v

Question 6
6.1 Qv

6.2 25 v

6.3 Th=2n-1 v v

6.4 To=(n-1)% v v

6.5 64= (n-1)?
n2-2n-63=0 v
(n-9)(n+7)=0 v
n=9orn=-7

Te=64 v

6.6 Area = 100(sn)

Area = 100(%[2(1) + (100 - 1)(2)] v v

=1000000 m? v/



QU STION 7

7.1-14,0,10 v v v
72T5=18 v

73 d=4v v
74 a=-2 Vv

3(-2) +b =14

b=20 v
-2+20+c=-14

c=-32 v

-110 =-2n +20n -32
n%-10n-39=0 v
(n+3)(n-13)=0 v
n=-3orn=13 v

n=13 v

Question 8

8.4 d1. 14; 18; 22

110 = 14 + (n-1)(4) v
n=25 v

Tos =1453 v

To6 =1563 v

8.5 Tn=2n%+ 8n+3

Tn = even number +even number + odd number v

Tn = even number + odd number

Tn=o0dd number v



Question 9

9.2 sum of area = [0] +[1-G) I+ [1-GYI+L- G -G -]

3,15, 63 , 255 1023 4095
Sumofarea =0+-+—+—+—+—+—
4 16 64 256 1024 4096

Sum of area = 5.67 units® v’

Question 10

10.1

1 1 1

—+_+ _+--.19terms

2 4 8
1 1

GS:a=_,1r=_, n=19
2 2
la-1

5 ‘Ef) 524287
- /1
= 1 524288
2

v

vvv



Yes, all will fit into 1% tank

Question 11

111

S, = n§(2a+ (n-1d v

Sg = E (2(88) + (8 -1)(4)) =816 v v
2

112 mean =20 (2(136) + (20-1)(4)) = 2 v
2

mean =1740 v

Question 12

121 i;13 v v
16

1.2.2

a(l-r" n
Seg = (1—r )+2[2a+(n—1)d]

1 1
(?)(1—(5) )
S50 = —11—
2
S =1901 v v/

+ 2208+ (25-1)(6)] v v
2

Question 13

13.1
0,89x; 0,89%; 0,89%x; ... v/
Trn=arn!
= 0,89x (0,89) " v
= x (0,89)" \
0,2x = x (0,89)"

0,2=(0,89)" 13,8




n=10g0g0,2 v
n=138 v

= 13 copies can be made
v

Question 14

14.1 8;4;2; ......
a=8 r=
Tis=ark
T,=8(;)"*" v
_ 1
~ 2048

14.2

OC =16+8+4+... v

OC=S, =1—161— v v=32

2

14.3 ABC=90 [tan L radius] v/

14.4

BC= 242 -8 v
~1642 v

tano =

J2

4
v

g
I

5

16

i THE END IRNEAY



FUNCTIONS LEVEL 1 & 2 SOLUTIONS

QUESTION 1
b
11 X = —-— 2x-4=0
gl
-1 v subst. into correct formula
(=4} R N A .
- OR / OF Ty -4 Verv. in Aauek_!f_}'?:mm!e
21 {method mark / metodepunt)
2 xm2 v x-value / x-waarde

1.2

1.3

1.4

v y-value / y-waarde

(3)

gilx)= f (x)=2x-4
coordinatesaof C ka;.‘.!l."df"f.l'fé" vanC :
C(2;0)

OR/OF
Making connection between x-coordinate of T/P of the
function and the x-intercept of the derivative of the
function. Concluding that c(2:0).
Muaak konneksie tussen x-kodrdinaat van draaipunt van
die funksie en die x-afsnit van die afgeleide van die
Junksie. Gevolglik is c(2:0).

CN = \(n 2) 410 =0)°

¥'v" coordinates of C
kodrdinate van C

¥ substitution /

Vervangin,
= 4f125 ging
/ — ) i -
. _J; answer / antwoord  (4)
lex<T v answer / antwoord
(2)

gilx)- fix)
=2x-4-(x —4x-11) . ) _

_ v difference / verskil
=-x 4+ b6x4+7

v derivative / afgeleide

Formaximum / Fir maksimum: - 2x+ 6 =10 i : )
¥ equating derivative to 0
stel afgeleide =10
x=3 v answer / antwoord
(4)
[13]
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

QUESTION 2
21 f(xX)==x"—6x+7
[ x)=-2x-6
(-6)
-2x-6=0 OR/OF x:—j{ I v method
x=-3 .
g{ 3:16) ANSWER ONLY: v x-value
‘ FULL MARKS v y-value
2.2 (3)
k= f(-5)
k=—(~5)* —6(~5)+7
k=12 v answer (A) (1)
- 23 C;:n v coordinates of C
D(=5: 12)
12-7
Mep =——— T
—5-0 v’ substitution
My =—1 v m
Equation of CD:
y=—x+7 v’ answer
_ @
2.4 —2x—6=-1 v f(x)=-2x-6
—2x=35 v’ equating to — 1
x:—g v r-value
2
y=f _TSJZ—(%SJ —ﬁ(__‘)j].{.izﬂ =15,75 v v-value (A)
- - (4)
563
Tl 274
- Point by symmetry: (-1:12) |
2.5
—S5<x<-1 v answer
OR/OF (2)
—xt—6x+T7=12 ANSWER ONLY:
oy —6x—550 FULL MARKS
P 4+6x+5<0
v ]
(x+1)x+5)<0
CSexen] v answer
(2)
[14]
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

QUESTION 3

3.1

3|Page

f(x)z—ﬂx: +bx+6
f(x)=-2ax+b
F(=D==2a(-1)+b
f(-=2a+b
3I-2Za=b ..(1)

f(x)=—ax" +bx+6

=—a(-1)’ +b(-1)+6

=—a—-hb+6

b2 | =1 b2 | =1

5
b=—a+= .. (2
3 (2)

H=(2)
3—2|:z=—a:1+E
2
1
a=—
2
b=3—2[1J
2
h=2

OR/OF

v'derivative/afgeleide

v'equation/vergelyking (1

vequation/vergelyking (2

v'equating/gelykstel

v'substitution of
a-value in any
correct equation
for b/vervanging van
a-waarde in enige korrekte
vergelyking om b te bepaal

OR/OF




FUNCTIONS LEVEL 1 & 2 SOLUTIONS

fix)=—ax*+bx+6
fl(x)=-2ax+b
Fl(=1)==2a(-1)+b
3=2a+bh (1)

fix)=—ax®+bx+6

(<112 = =-a(-1)*+b-1)+6
-—b6=-a-b
T S 2)
M+Q): a== 3)

2
@) in(l): 3 =2(§)+b

¥ derivative/afgeleide

¥'equation/vergelvking (1)

¥'equation/vergelvking  (2)

¥'method to determine a/
metode om a te bepaal
¥'substitution of
a-value in correct
equation for b/

3=1+6b vervanging van a-waarde
in korrekte vergelvking om
b=12 b te bepaal
(5)
1,
3.2 f(x]:—5r+2x+6
x —intercepts/afsnit . f(x)=0
1 .
O=——x"+2x+6
2
0=x"-4x-12
O=(x—-6)(x+2) v factors/faktore
= -/ =-2 .
x=6 orlof x v answers/antwoorde
(6:0) orlef (-2:;0)
(2)

NOTE: Answer does not have to be in coordinate form./
LET WEL: Antwoord hoef nie in kodrdinaatvorm te wees nie
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

3.3

2
fix)=—x+2
O=—x+2

f@)=-30) +22)+6

f(2)=8
~TP (2:8)

OR/OF

f{x):—%x: +2x+6

)
e
2 2}

x=2

f(2)=—é(21’+2{2)+6

/(2)=8
TP (2:8)

OR/OF

x=2

f(2)= —é(Z]: +2(2)+6

f(2)=8
TP (2;8)

NOTE: Answer does not have to be in coordinate form./
LET WEL: Antwoord hoef nie in kodrdinaatverm te wees nie

¥ derivative = i/
afgeleide = ()
v x- value/x-waarde

¥'y- value/y-waarde

OR/OF

¥ correct subst. mnto
formula'korrekie
vervanging in formule
v x-value/x-waarde

¥'y- value/y-waarde

OR/OF

¥'midpoint between
x-intercepts/middelpunt
tussen x-afsnitte

v x- value/x-waarde

¥ y-value/y-waarde

(3)
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

QUESTION 4/VRAAG 4

4.1 m—S;m+3:2 v m—l"r;ﬂ';HE:2
2m-2=4
2m=6
m=3 v answer
(2)
4.2 | The roots of fare —2 and 6/die wortels van fis —2 en 6
V= a[x—x, Jx=x,)
y=a(x+2)(x-6) Y y=a(x+2)(x-6)
15=a(1+2)(1-6) v subst (L:15)
15==15a
Sa=-1 v a=-1
y=-1(x*-4x-12)
y=—=x"+4x+12 v answer
(4)
43 1 £(2)=-(2) +4(2)+12
f(2)=16 v f(2)=16
- TP(2:16)
Range/waardeversameling g: vy =12
orlof v (:rilicql value
ye(—»x;12] v notation 5
9]
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

QUESTION 5
c1 p=-1 v p= -1 (1)
5.2 y= L
x-
3. @ v coordinates D(0 ; -3)
T o1 ¥ substitute (0 ; -3)
a=3
y=x"+bx-3
0=(1)" +(1)p-3 v substitute (1 ; 0)
b=2 3
53 y=x"+2x-3
axis of sym:x= —
a
5 ¥ substitution
x=—
2(1) v r=-1
x=-1
y=(=1)* +2(-1)-3=—4 ¥ substitution
C(~1:-4) y= A @
OR/OF OR/OF
Y _g
dx
2x+2=0 ¥ derivative
x=-1 v ox=-1
y=(=D)"+2(-)-3=-+4 ¥ substitution
C(-1:-4)
vy= -4 4)
54 ye[-4w) or y=—4 v -4
: v answer (2)

7|Page




FUNCTIONS LEVEL 1 & 2 SOLUTIONS

5.5.1 (=5:-8) Vx=—5 vy——8
)
5.5.2 y>-8 or [-8wx) v answer
(D)
553 m=-5 v'm=-5
n=g(-5)
_ l(_ 5)+ 9 vsubstitution
. 2 P
3)
QUESTION 6

6.1 xeR;x#0

v xeR v x=20

(2)
OR
x €(=0;0) U (0;00) v (=0 ;0) v (0;0)
6.2 (2)
y=x+38
7=m+8 v" substitution
m=- v’ answer
(2)
6.3 n=38 v" answer
(D)
6.4 p=1g=38 vp=1vg=38
(2)
65 | f(x)=-2x* —4x+6
0=-2x"-4x+6 v f(x)=0
0=x"+2x-3
0=(x+3)(x-1 v factors/formula
x=-3 or x=1 v" both answers
3)
E(-1;7) therefore D(-1; y)
y= e +8 v" substitution
=11
s D(-1;11) v' answer
2
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

6.6 fil ) 2x+8
E
2e+B==
x
2¢' +Bx =8
2’ +Rr—8=0
' =dx+4=0
(x-2) =0
Lax=2 vx=2
15
2 -
- B2 =4
hi2y=4 4
| v l
¢ 3: f 32
(4
ORIOF OROF
15 w x=2
f(2)=— _
2 15
o o v f(2)==
Tangent point of contact (2 ; 4) : 2
| .
rd= e (2=0) Bt ¥ 4
4 13 . 1
2 W 3=
1 2
|18
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

A_..AAAAN

QUESTION 7
7.1 (1:8) v v (1:8) (2)
7.2 ye %fﬂ ) +8 ¥ substitution of 0
— ? I v )
-3 ansSwWer (2)
8 d
7.3 1 ¥ substitution (1;8) (1)
sd=8
yeRk;y=0 vyeR: y=0 (1)
7.4
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

Gautens trial 2023

QUESTION 8
8.1 X#+-3 v' answer (1)
8.2 yz2 v’ answer (1)
8.3 83.1 6 units v’ answer
NOTE: Accept 6 units right, but not 6 units left. (1)
8.3.2 3,5 units v answer
NOTE: Accept 3,5 units upwards, but not 3,5 units
downwards. (1)
x=-3 v answer
8.4 3
y=-3 v’ answer
NOTE: Do not accept any equating in terms of p and ¢. (2)
0= 6 L5
g5 x+3
' 3.6
2 x+3
3(x+3)=06(2)
3x+9=12
3x=3
%=1 v answer
(1,0)
NOTE: The answer does NOT need to be given in coordinate
form. )
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

8.6 \
"\
1
2 v’ asymptotes
E 1 v intercepts
v shape
3)
8.7 y=—x+ k
3
Lo 5 =—(-3)+k v substitute point
-=—=3+k
_2
2 v answer
NOTE: Award FULL marks for Answer only 2)
38 x>-3 v/ answer (1)
__6 .3
TR
OR
8.9
6 3 v answer
y= +=
-x-3 2
OR
__ 6 .3
x+3 2 (1)
[14]
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

Gauteng 2021

QUESTION 10

10.1 y-intercept: make x =10

y-afsnit: stel x=10

2

L) —m—E
=1
2 (0:-1)

NOTE: Must be in coordinate form.
Answer only: full marks/
LET WEL: Mot in kedirdinaatvorm wees.
Antwoord alleenlik: volpunie

¥ answer ariwoord

(1

x-intercept: make y = (V
x-afsnit: stel y = ()

10.2 5
=—-3
x+1
)

7 [Pk
x+1
x+1)=2
Ix+3=2
x=-1

1
X=—=
3
|
(—=:0)
3

NOTE: Answer does not need to be in coordinate form.

LET WEL: Antwoord hoef nie in kodrdinaatvorm te wees nie.

v'valid simplification/
geldige vereenvoudiging
(either lines 3.4 or 5/
of lyne 3, 4 6f 5)

v answer/antwoord

x=-l¢
H
'

10.3

v shape/vorm
v asymptotes/asimptotes

v x-inter/afSnit. (—% :0)
and/en
y- inter/afsnit (0 ; ~1)

(3)
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104

10.5

10.6

10.7

FUNCTIONS LEVEL 1 & 2 SOLUTIONS

y=ax+4g
=3=—{-1)+gq
g=—4
Ly=-x-4

OROF

- mi.r—.r,}
—({-3)=-1{x—{-1})
+3= —['r+1:|
+3=—x-1

¥
¥
¥
¥
y=—-x—-4

OR/OF

y==x+1)-3

¥ substitute/vervang m = -1
and point'en punt (-1 ; -3)
¥ answer anmwoard

OR/OF

¥ substitute/vervang m = -1
and point'en punt (-1 ; -3}

Y answer'antvwaoord

OR/OF

¥ substitute/vervang m = -1
and point'en punt (-1 ; -3)

Y answer'antvwaoord

y=-x-4
(2)
(1;0) ¥ answer/anfwoord
(1)
Range'waardeversameling: yER OR/OF y € (—oo;o0) | ¥answer'antwoord
(1
v = log,x
¥ correct log equation to
-1 = log,5 exponential equation/
korrekte log vergelyking
at=5 na eksponensiéle
vergelyking
a== v answer/antwoord
5

(2)
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

November 2014 question 4

QUESTION 11
11.1 p=1 v'p value fwaarde
g=1 v'g value /'waarde
2
2 2
0=—"—41 v )= |
11.2 x+l x4
-x=-1=2 ,
x=-3
x=-3 (2)
OR/OF

11.3

15| Page

Reflect (0 :3) across yv=—xtoget T(-3:0)

v" reflect across/reflekteer om

x=-3 y=—x
Reflekteer (0;3)omy=—10om T(-3:0) te kry
x=-3 v y=-3
(2)
Shifting g five units to the left shifis (— 1 ; 0) five units
to the left.
v answer/antwoord (1)

x=—6




FUNCTIONS LEVEL 1 & 2 SOLUTIONS

Gauteng trial 2023

QUESTION 12
12.1 E(Z;ﬂ]
2 4 v answer (1)
7Y 81
f(x)——(X—E) Y
12.2 7Y 81
f(1)=—[1—5J +I=14 v value of S (1)
2
1
f(5)=-[5—%] +SI=18 v value of f(5)
o LO-10
5-1
_ 1814 v’ substitution
4
LAG=1 v answer 4)
7, 81
= — R + —
S(x)=—(x 2) 7
S f(x)==x"+Tx+8
=g ¥ equatin
123 x4 7x+8=-3x+24 auatine
—x*+10x-16=0
X =10x+16=0
(x—2)(x—-8)=0
LE=2 oF x=8 v x-values
Sxp =2 v’ answers/selection | (3)
ST = f(x)—g(x)
ST = x> +7x+8—(-3x+24) v method
124 ST=-x"+7x+8+3x-24
ST =-x>+10x-16 v’ answer (2)
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

NOV 2019 QUESTION 4

QUESTION 13
13.1 p=-1 V==l (1)
a
3 &
x-1
132 ;__4a v'coordinates D(0 ; -3)
T v'substitute (0 ; -3)
a=3
y=x>+bx-3
0=(1) +(1)p-3 v substitute (1 ; 0)
b=2 (3)
y=x>+2x-3
-b
axis of sym:x=—
2a
5 v'substitution
X=—
13.3 2(1) v ox=-—1
x=-1
v = (_1)2 + 2(_1) P 3 = ‘/substitution
C(-1;-4) Yy @
OR/OF OR/OF
H_o
dx
2x+2=0 v'derivative
x=-1 wix==1
=D +2€4=D)=35-+ v substitution
C(-1:-4)
\/_1' = -4 (4)
ye[-4:x) or y=—4 v -4
13.4 v’ answer (2)
m =tan45° =1 v gradient
y=mx+c
135 4=} -D+c v'subs mand (—1:—-4)
' c=-3
y=x-3 v'equation (3)
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

SEP 2020 FREE STATE QUESTION 4

NIIFSTION 14

14.1
y
P(2:8)
f
/
/ 0 \ .

Substitute/Vervang P(2; 8) v" substitute/vervang P

Y= ”{x - 2)- +8 v" substitute/vervang (0; 0)
14.1.1

Substitute/vervang (0; 0)

v value of a/ waarde van

0=al0-2) +8 p

a=-2 v simplify/vereenvoudig

Ly==2(x-2) +8
| @)
=-2(x? —4x+4)+8=-2x> +8x

ALTERNATIVE/ALTERNATIEWE

y= a{x— DII - 4}

o v" x-intercepts/x-afsnitte
Substitute/vervang (2; 8)

¥ substitute Plvervane P
8=al2-0)2-4) .

¥ value of a/waarde van a
a=-2

- y= ~2x(x—4) = —2x? + 8x v simplify/vereenvoudig

4
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

B(4;0) ¥ coordinates B/
14.1.2 1 kodrdinate B
2x+4=-2x" +8x
v equating/stel gelyvk
x*=3x+2=0
(_‘c _ III _ 2} -0 ¥ coordinates A/
kodrdinate A
~A(L;6)
(3)
fx)glx)=0
¥ values/waardes
14.1.3 sxe(—o-2]uxe[2o) OR/OF v notation/notasie
y=-2orlof y=2 (2)
Turning point (1; 7)/Draaipunt (1;7) v (1:7)
14.1.4. ¥ answer/antwoord
y=7 OR/OF ye(—=T] Answer only/slegs
antwoord 212
(2)
I (x)=—4x+8 v derivative/afgeleide
14.1.5 3 v 2
Sdx+8=2 =7 ¥ answer/antwoord
(3)
14.2
x=2 AND/EN y=1 vV
14.2.1 (2)
m=—-1 AND/EN (3;1) vm=-1
14.22 y=1=~I(x-3) OR/OF 1=-1(3)+c v substitute (3; 1)
y=—x4+4 c=4 y=-x+4 v answer/antwoord
' (3)
| | [19]
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

NORTHERN CAPE SEP 2021

QUESTION 15

15.1

15.2

15.3

20| Page

flx)=—x"+4x+5

¥" substitution

x= 4 OR f(x)=-2x+4 [ dervative
2(-1)
x=2 0=-2x+4 v" x-value
x=2
y=- @) +4(@2)+5 ‘yes
y=9
B(2:9) 3)
p=-2 and g="9 V p=a
(2)
The graph of freflects over the x-axis and shifts 10 units up to form the | /oo
graph of r(x)=—f(x)+10. o

The roots will be non-real.
OR

Hx)=—f(x)+10




FUNCTIONS LEVEL 1 & 2 SOLUTIONS

Nov 2015 Question 6

QUESTION 16
16.1 T(0;18) v (0:18)
()
-2x* +18=0 vy=10
) _ v factors
-3 3)=0
62 | . {}I +3) vx=3
Q(3:0) (3)
OR/OF v y=0
~2x% +18=0 Vx =9
=9 vix=3
) (3)
Q(3,0)
x-coordinate of 8 15 4.5/ x-kodrdinaat van 8 is 4,5
16.3 By symmetry about the line x = 4 5/Deur simmetrie om die r—6
x
hwmx =425 R=(45+45-53:0)=(6:0) vy=0
| (2
Nov 2019
QUESTION 17
fO)=k"
17.1 16=k* v'substitution
(4;16)
k=2 vanswer  (2)
fi  p=0® |
=1 . ‘/ X = 2"
f x=27
17.2
y=log, x v y=log, x
(2)
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

Nov 2020

QUESTION 18

18.1 A0 1) v’ answer
9=3* v equating
32 = 3—)( ‘/ 32 :37.\'

18.2 I .o
B(-2:9) -

18.3 Xe (0;00) or x>0 v v answer

EASTERN CAPE SEP 2022
QUESTION 19

LV
v asymptote [ asimpioot
19.1 . .
v intercept / afsnit
""""""""""""""""" v" shape / vorm
0 *
3)
f
y<l ,yel oy el Accuracy / Akkuraatheid
19.2 (2)
: OR/OF OR/OF
ye[=w;l) v y € (= = ;1) Accuracy dkkuraatheid
(2)
19.3 g(x)=-(=3"+1) Answer only — Full Marks
37 -1 Slegs antwoord — Volpunte || v 3" -1
o Asymptote/ Asimptoat 1y 1 v answer / antwoord
(2)
hx)=3" v h(x) =3
=3 v r=3’
19.4 - g. x .
- ¥ =log, x v answer / antwoord
3)
[10]
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

FREE STATE SEP 2022
QUESTION 20
20.1 o [ 1 ]'T
=3
k:(S )__ ¥ subst
‘o A(-2:k)
- ¥’ answer
(2)
(1Y
g X =L_] v swopx
3
20.2 and v
v=log, x orlof y=-log, x
: ¥’ answer
_ (2)
¥
20.3 v shape
33 1) v x intercepts
. .
5 ..l:.l."ﬂ} v any point
(3)
204 2<cx=7 v answer
' (2)
[9]
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

NOVEMBER 2021 QUESTION 6

QUESTION 21
21.1 'f'{x}:]ug_lx
2 =log k v substitution of (£ ; 2)
4
4" =k
k=16 v answer
(2)
-l=log,x V”J::l
4
21.2 1
1 <=x=16 orof 15[4 : lﬁ} v answer
(2)
f(x)=log x
y=log x
21.3 x=log,y v'swopping x and y
y=4 v answer
(2)
xr<0 v v answer
(2)
21.4 OR/OF OR/OF
xe (- 0) v’ v answer
(2)

24| Page
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

NOV 2019 QUESTION 4

QUESTION 22
22.1 p=-1 vp=-l (1)
a
y = —
x-1
22.2 3.4 v coordinates D(0 ; =3)
T 0-1 v'substitute (0 ; -3)
a=3
y=x"+bx-3
0=(1) +(1)p-3 v'substitute (1 ; 0)
b2 3)
y=x>+2x-3
axis of sym: x= —
2a
2 v'substitution
X=—
22.3 25 V==l
x=-1
y=(-1)*+2(-1)-3=—4 v'substitution
C(~1;-4) i 4)
OR/OF OR/OF
& _o
dx
2x+2=0 v derivative
x=-1 vx=-1
FEED DA v'substitution
C(-1;-4)
vy=-4 (4)
224 yve[-4:®o) or y=-4 v -4
v’ answer (2)
m =tan45° =1 v gradient
y=mx+c
-4=()(-D+c v'subs mand (-1;-4)
225 c==3
y=x-3 v'equation (3)

25| Page




FUNCTIONS LEVEL 1 & 2 SOLUTIONS

SEP 2020 QUESTION 5

QUESTION 23
23.1 f{‘f} = ¥ interchange x and y/ruil
Xenyom
Lgix=27
v" answer/antwoord
~y=log,x
(2)
y=-log,x OR/OF y=log,x” Answer only full
OR/OF y=log, x marks/slegs antwoord
3 volpunte
Yes, x values do not repeat/Ja, x waardes herhaal nie | v yes/ja
v valid reason/
3.2 OR/OF geldige rede
(2)
Yes, every x value has umique y value/Ja, elke
xwaarde het 'n umieke y waarde
: f : ¥ shapelvorm
" intercept/afsnit
233
1
0 \\ g : ¥ shape/vorm
" intercept/afsnit
4
h{x] =72 _9 ¥ correct translation
23.4 indicated/korrekte
_9%9_1 translasie aangedui

¥ answer with POSITIVE

= z{l]* -2 OR/OF v= 2 ) exponent/antwoord met
2 T positiewe eksponent
(2)
[10]
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

NORTHERN CAPE SEP 2021 QUESTION 5
QUESTION 24

24.1 flx)=b" v substitution
g —p* v answer
. @)
27 _p
h=2
flx)=2"
y= 77 N : v or=12"
. Answer only Vol ]
242 x=2 full marks Y=106X )
y=log,x (2)
¥ shape
X v asymptote
v point A(8;3)
243 OR (1:0)
(3)
A(8 :3)
1 X
log, x <4 Answer only V16
24.4 x<2t full marks ¥ ¥ answer
D<x<l16 (3)
]. . 1'” 2.7—1
h{x}_ Eﬂ[x}l ¥ 2nits
245 _ 2_:{233 x | vright
- )

The graph shifted 2 units to the right
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

[13]

November 2014 question 4

QUESTION 25
25.1 p=1 v'p value /'waarde
g=1 v'q value 'waarde
(2)
2 3
0=—+1 Vii=—+1
x+1 x+1
-x=-1=12
25.2 o3 vii=-3
) (2)
OR/OF

Reflect (0 : 3) across y=—xtoget T( -3 : 0)

x=-3

Reflekteer (0 ;3)omy=—10om T( -3 ;0) te kry

x=-3

v reflect across/reflekteer om
y=-x

!-" _'l_'=—3

Shifting g five units to the left shifis (— 1 ; 0) five units

to the left.

25.3 o

v answer/aniwoord (1)
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FUNCTIONS LEVEL 1 & 2 SOLUTIONS

November 2014 Question 5

QUESTION 26
26.1 y=log, x
_ 1 ¥ subt. (l;— l]
- ] = IDg:r E \ 3
-1
a"=|— v/a"_lora= 1
3 3 3
( 1 }" (2)
a=|—
3
a=13
h: x=log, ) v'swop x and y/ruil x en y
— 3.!
26.2 > v answer/antwoord
(2)
gI{ x)=- 193 . X v answer/antwoord
(1)
26.3
OR/OF
1 v answer/antwoord
g(x)=log, — (1)
x
OR/OF
gix)=log, x
) gl, v answer/antwoord
(1)
OR/OF
=3 v answer/antwoord (1)
OR/OF
0y
xr=|—
\ 3 v answer/antwoord (1
x =10 v answer/antwoord
(1)
264  OROF
(0:0)
v answer/antwoord
(1)
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QUESTION 1

1.1 l<x<T ¥ answer / antwoord
| (2)
1.2 glx)- fix)
=2y—4_(x —dxr-11) . )
' _ ' ' ¥ difference / verskil
=—-x +b6bx+7
Formaximum / Vir maksimum: - 2x+ 6 =10 v (]El'i‘u"i-?[i‘u"e / afgefeide
¥ equating derivative to 0
stel afgeleide =0
x=3 ¥ answer / antwoord
(4)
QUESTION 2
21 f(x)g(x)=<0 v answer/antwoord
~x<-2 orlof -1=x<6 v answer/antwoord
NOTE: Accuracy marks. Candidate may write answers as (2)

2.2

separate inequalities./

LET WEL: Akkuraatheid punte. Kandidaat mag die antwoord skryf as

aparte ongelykhede.

O<x<4d

vanswer/antwoord (1)

2.3

y=—x-1

x —int/afsnit: 0=—x -1
x=-I
y—nt/afsmt: y =0-1
y=-I
NOTE: Mark the sketch combined with Question 5.4.
If candidate does NOT sketch the line but calculates
x- and y-intercepts, award 1 mark./
LET WEL: Merk die gekombineerde skets by Vraag 5.4.

Indien kandidaat NIE die reguitlyn geskets het nie, maar
wel die x- en y-afsnitte bereken het, ken I punt toe.

v'x-intercept/x-afsnit

¥'y-intercept/y-afsnit
(2)

2.4

S(x).g(x)=0
Lx==-2 orlof -1=x=6
NOTE: Accuracy marks. Candidate may write answers as
separate inequalities./
LET WEL: Akkuraatheid punte. Kandidaat mag die antwoord skryf as
aparte ongelykhede.

¥ answer/antwoord
¥ answer/antwoord

(2)

[17]
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QUESTION 3

2|Page

3.1 p=-1 vp=-1 (1
3.2 y=4
x-1
;_.a ¥ coordinates D(0 ; -3)
T 021 v'substitute (0 ; =3)
a=3
y=x"+bx-3
0=(1)"+(1p-3 ¥'substitute (1 ; 0)
b=2 (3)
33 y=x>+2x-3
axis of sym:x= —
2a o
_9 v'substitution
x=—"
2(D) vix=-1
x=-1
y=(-1)? +2(-1)-3=—4 v'substitution
C(~1;—4) vy=4 )
OR/OF OR/OF
&,
dx
2x+2=0 v'derivative
x=-1 v x=-1
y=CD +2(-D-3=-+4 v'substitution
C(-1;:—-4)
vy= 4 (4)
3.4 ve[4;o) or y=2—4 v —4
’ v answer (2)
3.5 m = tan45° = v gradient
y=mx+c
—4=()-D+c v'subs mand (-1 ;—4)
c=-3
y=x-3 ¥equation (3)
36 No, the line passes through C and D v No
v’ reason (2)
OR/OF OR/OF
No, a tangent through turning point C will have a v No
gradient of () v reason (2)




3.7

flm=x)= f[-(x—m)]
f isreflected in the y-axis and translated 1 unit to
the left and 4 units upwards.

Therefore: m=-1 v v'value of m
g=4 v'v value of g (4)
OR/OF OR/OF
Substitute x =0 and g =4 for one x- intercept
h(x)=(m—x)"+2(m—x)-3+gq
h0)=(m—-0) +2(m—-0)-3+4
O=m>+2m+1
0=(m+1)?
=1
m_ 4 v v'value of m
- v'v value of ¢ (4)
[19]
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Sep 2022

QUESTION 4
4.1 xeR;x=0 v xeR ¥ x#0
(2)
OR
x€(-;0)U(0;x) v (=2 ;0) v (0;00)
(2)
42 y=x+38
T=m+38 v' substitution
m= -1 v’ answer
(2)
43 n=238 v’ answer
(1)
44 | p=1gq=8 vp=1vgq=38
2)
4.5 f(x)==-2x"-4x+6
0=-2x"-4x+6 v f(x)=0
O=x"+2x-3
0=(x+3)(x-1) v' factors/formula
x=-3 or x=1 v" both answers
3)
4.6 E(-1;7) therefore D(-1; y)
y= —3 + 8 ¥" substitution
=11
o D(=1;11) v' answer
(2)

4|Page




4.7

gx)=——+38
X
=-3x"+8
g (x)=3x"
_ 3
T
/ 3

y—y =m(x-x)
y—=11=3(x+1)

v -3z
v og'(x) =37

v’ substitution

¥" substitution

y=3x+14 v’ answer
(5)
48 o 8
' e v 3vx-4
3
v y= +38
d x-4
3)
49 g shifts 4 units left
- D'(=5; 11) with an asymptote at y =8 v D'(-5:11)
.. g must shift more than 8 units down,
but less than 11 units down.
8<-k<l1l v 8
~11<k<-8 v' notation
(3)
[23]
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QUESTION 5

51 (4:0) v B(-4:0)
| 1(650) v D(6:0) (2
5.2 f('_.'c'):_t:2 —2x-24
X, = ;—b OR/OF 2x 2=0 OR/OF x= +10
2a
i )
2(1)
. 'trp =1 v xrp =1
Y =)
=1"-2(1)-24
=-25
C(1 ;-25) v'y,=-25 )
53 y=-25 v answer (D
OR/OF OR/OF
ye[-25; «) v answer (D
1 v’ answer
5.4.1 _ o_ =
4 =tanl4,04 —0,25—4 1)
542 Hng =_4 / "”tung — —4
fl=2x-2 vV flx)=2x-2
2x-2=—4 v equating
xp =—1 vix,=-1
vy =-21 vy =-21 (5)
545 “rine = i v 'nh'ne = l
4 4
1 1
FEo= 4 (x+3) OR/OF A= Z(—3] e v’ substitution m and
K(-3:-9)
_‘n‘-f-9=lx+i c.'=—E=—8_.25
4 4 4
1 33
y=-x-—— OR/OF y=0,25x-8,25 v oyl 33
4 4 y= Z,x ~
x2-2x-24 :1_\:—2
4 ¥ equating
4x* —8x-96=x-33
4x* —9x-63=0 v standard form
(4x—-2D)(x+3)=0
21
Lx=—=525 or x#-3 ¥" answer with selection
4
(6)
[17]
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QUESTION 6

6.1 i(1;8) o (1 R) (2}
|
6.2 ]'{ﬂ I +8 ¥ substiution of 0
. 1'_ —
] 3 !
1
= 7= ¥ answer (2
| 2
6.3 g=d .
1 * substitution (1 :8) (1)
sd =8
6.4 yvelk;y=0 “yef; yvel (i
6.5 —3Zx<0 or x25 v =3zx<l
ORIOF r x2S o)
[=3: 005 m0) -
6.6 "_rlk-E W 21-.,(--5
x x
2¢" +hx—-8=0 ¥ standard form
A=(k)" -4-2)-8) v A=k -64
k' =64<0 v A<
CV:k=8 ; k=-8
=Bk <8 W oo=Baok <R
(5)
OR/OF OROF
Fix)=h(x) "
8 L ]
T 2 x
x
B=-2x
x=x2 v xmi2
y=14 B2 :4)and A{-2; -4) v y=14
For tangents:
hix)==2x+k or Mxi==2x+k
4 ==22)+k 4==-2-2)+k
k=% k==8
=Bkl wo=Bak <8
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Yo 3
6.7 hix) L.1.R B
+R==
X
2t +Bx =8
¢t +Bx—8=0
¥ —dx+4=0
(x=2)" =0
Lx=2 Y r=2
L5
15 (2 =2
= 2
2 -
- Y W =4
R(2)=4 (2)
! w =
i 3E -
(4}
OR/OF OROF
15 Y xi=2
f(2)== g
Tangent point of contact (2 ; 4) v (2) E)
1 .
rAdm—e(2=1) +B+t ¥ 4
4 ]—: ki I
2 =
1 2
A | 35 )
[18]
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QUESTION 7
71 x#-3 v’ answer (1)
7.2 yz2 v/ answer (1)
7.3 7.3.1 6units v’ answer
NOTE: Accept 6 units right, but not 6 units left. (@))
o 732 3.5 units v/ answer
NOTE: Accept 3,5 units upwards, but not 3,5 units
downwards. (1)
74 X=-3 v/ answer
3
y=-3 v/ answer
NOTE: Do not accept any equating in terms of p and q. (2)
75 5.6 _ L5
x+3
3_6
2 x+3
3(x+3)=6(2)
3x+9=12
3x=3
%=1 v’ answer
(1,0)
NOTE: The answer does NOT need to be given in coordinate
form. @))
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7.6 “
\
1
R v’ asymptotes
-3 1 . | v intercepts
R v shape
(3)
7.7
yv=-x+k
.3 . .
Ty =—(-3)+k v’ substitute point
-—=3+k
_. 2
2 v answer
NOTE: Award FULL marks for Answer only (2)
78 x>-3 v’ answer (1)
| |
-6 3
79 ,-_° .2
Y 4372
OR
6 3 v answer
y= +=
-x-3 2
OR
6 3
=4 —
x+3 2 (1)
[14]
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QUESTION 8

8.1 y-intercept: make x =0

y-afsnit: stel x=10

S0 =13

NOTE: Must be in coordinate form.
Answer only: full marks/
LET WEL: Moei in kodrdinaaivorm wees.
Antwoord alleenlik: volpunte

vanswer/aniwoord

(1]

8.2 x-intercept: makey=(/
x-afsnit: stel y = )

2
=——-3
x+1
)

- [Pk
x+1
(x+1)=2
Ix+3=2
Ix=-1
1
X=—=

3
(—=:0)

NOTE: Answer does not need to be in coordinate form.
LET WEL: Antwoord hoef nie in koordinaatvorm te wees nie.

v'valid simplification/
geldige vereenvoudiging
(either lines 3.4 or 5/
of lyne 3, 4 6f 5)

v answer/anmwoord

cremceveem

P e S

v shape/vorm
v asymptotes/asimplotes

v x-inter/afSnit. (—% 1 0)

and/en
v- inter/afsnit (0 : ~1)

(3)
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g4  V=artyg
=I=—-1)+gq o
_4 ¥ substitute/vervang m = -1
q and point'en punt (-1 ; -3)
Ly=-x—4 v answer/anfwoord
OR/OF
OR/OF
¥==mlx=x) ¥ substiute/vervang m = -1
y=(=3)=-1lx-(-1)) and point'en punt (-1 ; =3)
y+i=—(x+1)
y+3=—x-1
) ¥ answer/ anfwoord
y=-x—4
OR/OF OR/OF
y=={x+1)=-3 v substitute/vervang m = -1
b= ] -3 and point'en pumt (-1 ; -3)
R ¥ answer/anfwoord
(2)
k2
| |
821 C(l ;00 ¥ answer/anfwoord
| . (1
I I
8.2.2 Range/waardeversameling: yER OROF y € (—oo; ) | vanswerantwoord
(1)
8.23 ¥ =log,x _
¥ correct log equation to
—1 =log,5 exponential equation/
korrekie log vergelyvking
al=5g na eksponensiéle
vergelyvking
g==: ¥ answer anrwoord
. (2}
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QUESTION 9

9.1 E(z_g]
2°4 v answer @)
9.2 f(x):—(x—z)2+ﬁ
2 4
N 7Y 8l
fH=-1-= Z=14 v value of /(1)
7Y 81
f(5)=—[5—5] +I_18 v value of f(5)
5-1
_18-14 v substitution
4
L AG=1 v answer 4)
7 81
93  flx)=—(x=2y+3L
f(x)=—(x 2) 1
S f(x)=-x"+Tx+8
£ )= g v oot
fox? +Ta 8= —3x+24 cduatne
~x*+10x-16=0
L% =-10x+16=0
(x=2)(x-8)=0
x=2 or x=8 v x-values
Sxp =2 v’ answers/selection (3)
9.4 ST =f(x)-g(x)
ST =-x*+7x+8—(-3x+24) v method
ST =-x*+T7x+8+3x-24
ST =-x"+10x-16 v answer )
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QUESTION 10

10.1

10.2

10.3

10.4

10.5

x=3 “x=3
y=1 "’J" 2
| 2)
xeR x=23 + answer (1]
OR/OF OR/OF
xe (o (3w (3 =) ¥ answer i
OR/OF OR/OF
¥<3 or x>3 ¥ answer (1
-1
ﬂ——x_3+2 v =i
-2x+6=-1
."=3 -
3 ANSWEr
x-int: [z ; ﬂ]
: @)
7  x=10
imez |0 =
. [ 3] v !
3
(2)
—_— ¥ Jsvmplotes

* intercepts with the
axes
+ shape

(3)

[10]
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QUESTION 11

111 fx)=k"*
16=k* v'substitution
4;16)
k=2 vanswer  (2)
11.2 fi y=2° |
fl: x=2 v x=2’
y:].ngx \/y:logzx
(2)
11.3
v asymptote
v'shape

v'vfor any two
valid
points

eg.(16;4) or

2;1)or4:;2)

or(l;0)
4)
vl
1141 xe(;o) or x >1 v answer
(2)
11.4.2 \/l
O<x<— or xE(O; X
v answer
2)
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11.5

2.( _ 2*1 = E
SEEENE
¢ 4
2 _1=13,00
4

42% —4=15x2"
42% 152 -4=0
42" +DQ2*-4)=0

42" +1=0o0r2"-4=0

=21 o 2222
4

N/A x=2
OR/OF
2.\'72—.\' :1_5
4
a1 15
2* 4
Letk=2%
2o1= ik
4
4k*-4=15xk

4k*-15k-4=0
@Ak+1)(k—-4)=0

k=;10rk=4
4

2= or 2% =27

N/A x=2

A

v'standard form

v factors
v answer
4)
OR/OF
v
2D
4

v'standard form

v factors

v’ answer

4)

[16]
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QUESTION 12

12.1 A0; 1) v’ answer
Y]
12.2 9-3" v equating
32 =3 v 32 =3
x=-2
v ox=—
B(-2:9) x=-2
3)
12.3 xe(0;0) or x>0 v’V answer
2)
12.4 h(x)=2737"
h(x)=3"0? v h(x) =370
f shifted 3 units to the right v'3 units
v right
12.5 3)
i’? <1 37x+3 <1
3*>27 or R v3s270r 377 <3°
3* >3 -x+3<0 v3>3 or —x+3<0
x>3 x>3 v x>3
(3)
OR
OR
The graph shifts 3 units to the right v translation
Thus the y-intercept shift 3 units to the right (3 ; 1) v’ y-intercept
s X33 v answer (3)
[12]
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QUESTION 13

131 f:y=2x", y=0

f"]:x=2y2

2 _ X
X 2

y==¢

ST
=
\%
[a]

v swop x and y

v" answer for y

v’ restriction for x
(3)
13.2
A
] l Ll
A©:-2)
v
A'(9:-2) v A'(9;-2)
1<x<9 v
v" notation
13.3 €)
1 1 2
f( j+—+ S7H(x)
x Sf(x) [ ]
1Y 1 «x 1)
=2|—| +—+= v 1
[x} 2x* 2 2{;:} Y 2x°
2 | X
- 77 % ~ + —
x° 2x” 2
5+ x°
= 2 v’ answer
3)
[9]
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QUESTION 14

141 [lx)=log,x
9 lug:k v substitution of (k ; 2)
4 =k
k=16 ¥ answer
(2)
1 1
14.2 _1=| X LK== ¥ X=—
B 4 4
1 <x=16 Jof L. 16
4_x_ or/o Xe 7 v answer
14.3 (2)
[(x)=log, x
y=log, x
x=log,y ¥ swopping x and y
y=4 ¥ answer
14.4 (2)
x<0 v v answer
(2)
OR/OF OR/OF
xe(—o;0) v v answer
(2)
(8]
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OLIFSTION 15

15.1 y==4 v y=-4 (1)
x — intercept: 0=2" -4
15.2 4o y=0
=7 + simplification (2)
- B{2:0)
15.3 y=2"-4=-3 -3
SAD: -3)
V=mx+e
3 3
m—E JM_E
3 3o :
.H_.n:J—Ex—E- v"'J:l_J.-,'I—EJ.-—J i3
15.4 _3m_a_—3 =3
k(1) 5“} 3i=— -
fi)=2'-4=-2 V-2
L : 3 ;o 1. :
Vertical distance = — =-(- 2)= — units ¥ answer (3)
15.5 glx)=1lx)+4
glx)=2": xe[-2:4) v glx)=2" (1)
15.6 [ b 1 "y
Rangeof g: ve|—:16| v"'v"'.t'E|i—:IE:. (2)
S R 4" )
)
: o 1
Domain of g7 :x | rk 1ﬁJ
g:y=2
15.7 o . r=? ¥ swop x and )
g 'lx)=log,x, x e[—:]f: ¥ log, x
4 (2)
14|
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QUESTION 17

17.1

17.2

17.3

y= 3
Inverse
x=3
sy=log;x v answer (1
y=["(x)=log,x
x-intercept:
log;x=0
nx=3
Lx=1
y-intercept: None
y=f"(x-2)=log,(x~2)
x-intercept:
log;(x—2)=0
nx-2=3"
Sox=3
y-intercept: None
¥ x-intercept of
S (x)=log, x
v shape
/ e S (x)=log, x
A A
e giilil = 5 | ¥ x-intercept of
0 ./,-/ /"/ F(x=2)=log,(x-2)
/ '
,-"I I.'"f H=-2) ¥ shape
|' l S (x=2)=log,(x-2)
' |
|
NOTE  If the candidate does not draw the graph but
: calculates both x-intercepts, award 2 marks.
If the graph crosses the asymptote, DO NOT award
the shape mark. (4)
log,(x—2)<1 v critical values
sL2<x<5 ¥ correct notation (2)
7]
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QUESTION 18

e T

18.1 y-intercept: make x =0
y-afsnit: stel v =0
. 2 3
R TEY
y=-1
v answer/antwoord
£ (0;5-1)
(1)
NOTE: Must be in coordinate form.
Answer only: full marks/
LET WEL: Moet in koirdinaatvorm wees.
Antwoord alleenlik: volpunte
18.2 x-intercept: make y = 0/
' x-afsnit: stel y = 0
0= @ -3
x+1
3= 2
x+1
3(x+1)=2 v'valid simplification/
Ix+3=2 geldige vereenvoudiging
. (either lines 3, 4 or 5/
3x=-1
af lyne 3, 4 6f 5)
g
3
1
(—=:0)
3 v answer/antwoord
(2)
NOTE: Answer does not need to be in coordinate form.
LET WEL: Antwoord hoef nie in kodrdinaatvorm te wees nie.
¥
v=—1
18.3
X
v'shape/vorm

v asymplotes/asimptotes

v x-inter/afsnit. (—§ 2 0)
and/en
y- inter/afsnit (0 ; —1)

(3)
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QUESTION 19

' y=ax+q
19.1
—3=—(-1)+gq _
— 4 ¥'substitute/vervang m =—1
q= and point/en punt (-1 ; -3)
Ly=—x—-4 v answer/antwoord
OR/OF
OR/OF
y—v, =m{x—x)
- : v'substitute/vervang m =—I|
y=(3)=-IGx-(=1) and point/en punt (-1 ; -3)
v+3i=—(x+1)
y+3=-x-1
v answer/antwoord
y=—x—4
OR/OF OR/OF
y=—x+1)-3 v substitute/vervang m =—1
y=—x-1-3 and point/en punt (-1 ; -3)
y=—x—4 v answer/antwoord
(2)
C(1:0 v answer/antwoord
192 |10 ‘ n
193 Range/waardeversameling: y € R ORIOF y € (—w; ) | vanswer/antwoord
(1
vy = log.x
194 v'correct log equation to
=1 =log,5 exponential equation/
korrekte log vergelvking
al=5 na eksponensiéle
vergelvking
g v answer/antwoord
5 (2)
19.5 t: y=log, x
5
h: x=log, y v'interchange x and y/
3 ruil x en y om
1y L
v=|—-| OR/OF y=3
5 v answer/antwoord
(2)
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QUESTION 20

20.1 X€ER v answer/aniwoord
OR/OF OR/OF
x € (—o0; =) vanswer/antwoord
(1)
20.2 y=0 v answer/antwoord
(1)
[16]
22 E/C
20.3 y==(x=-2)+2 y=-x+k v substitution / vervanging
y=-x+4 OR/OF 2=-2+k
Sok=4 sok=4 v answer / antwoord
(2)
8 - v shift 3 units to the right
20.4 = (x—5) +e skuif 3 eenhede na regs
B 8 ) v reflection in the y-axis
y=- (x-5) * refleksie in die x-as
8
y=-= -2 v answer / antwoord
(x=3) G)
205 flm=x)=fl-(x—m)]
[ 1s reflected in the y-axis and translated 1 umit to
the left and 4 units upwards.
Therefore: m=-1 v'¥'value of m
g=4 v'v value of g (4)
OR/OF OR/OF
Substitute x =0 and g =4 for one x- intercept
hx)=(m—-x) +2(m—-x)-3+¢q
MO)y=(m-0) +2(m-0)-3+4
0=m"+2m+1
0=(m+1)
m=-—1
v v'value of m
g=4 .
v'v value of g 4)
| [19]
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QUESTION 21

[
211

21.2

f v shape/vorm

v intercept/afsnit

g : v shape/vorm

v intercept/afsnit

4
h(x)=2""-2 v" correct translation
indicated/korrekte
I translasie aangedui

AL} 22 orwoF y=2-2
2 - 2.‘:

¥ answer with POSITIVE
exponent/antwoord met
positiewe eksponent

(2)
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QUESTION 22

221 The graph shifted 2 units to the right and 6 units down v m==2
Sm==-2  and n=-6
v 1 =—0
(2)
22.2 y=8x+k v derivative
flx)==x"+4x+5 V6=-2x+4
f(x)=-2x+4 v x-value
8=-2x+4
4==2x v y-value
x==2
y=—(-2)" +4(-2)+5 (4)
y==7
o P(-2:-7)
22.3 2<x<3 orxe(2:3) v eritical
value(s)
¥ notation
(2)
224 O=-x*+4dx+5 ¥ standard
. form=0
O=x -4x-5 v"Critical
{x—S]{x+]]=ﬂ value(s)
v xr<—1
x=—lor x=5
Vx5
Lx<—lorx=3
I I (4)
| | [19]
QUESTION 23
23.1 m=tan45° =1 ¥ gradient
y=mx+c¢
—4=(I-D+c vsubsmand (-1:-4)
c=-3
y=x-3 ¥ equation (3)
23.2 Mo, the line passes through C and D ¥ No
¥ reason (2)
OR/OF OR/OF
Mo, a tangent through turning point C will have a ¥ No
gradient of 0 v reason (2)
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QUESTION 24

24.1

24.2

24.3
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rrmair mn s ya= g

m = tan45° = v gradient
y=mx+c
—4=(I}-D)+c ¥subs mand (-1;:;-4)
c=-3
y=x-3 v equation (3)
No, the line passes through C and D v No

¥ reason (2)
OR/OF OR/OF
No, a tangent through turning point C will have a v No
gradient of 0 ¥ reason (2)

flm=x)= f[-(x—m)]

[ 1s reflected in the y-axis and translated 1 unit to
the left and 4 units upwards.

Therefore: m=-1

g=4

OR/OF

Substitute x =0 and g =4 for one x- intercept
h(x)=(m—x)" +2(m—-x)-3+gq

R(0) =(m—0)" +2(m—0)—3+4

O=m*+2m+1

O=(m+1)
m=—1
g=4

v v'value of m
v'v" value of g 4)

OR/OF

v v'value of m
v'v" value of ¢ 4)




QUESTION 25

| |
25.1 =l=log,x /. x=— v ox=—
4 4
] =x=16 fof L. 16
Z Zx= or/o xe 4— : v answer
25.1 (2)
J(x)=log,x
y=log,x
x=log,y v'swopping x and y
y=4 v answer
(2)
x<0 v answer
25.2 (2)
OR/OF OR/OF
xe(—w;0) v’ v answer
| (2)
QUESTION 26
26.1 f(x).g(x)=0 v answer/antwoord
~x<-2 orlof -1=x<6 v answer/antwoord
NOTE: Accuracy marks. Candidate may write answers as (2)
separate inequalities./
LET WEL: Akkuraatheid punte. Kandidaat mag die antwoord skryf as
6.2 aparte ongelykhede.
. O<x<4d vanswer/antwoord (1)
26.3
y=-x-I
x — intafsnit: 0=—x-I v'x-intercept/x-afsnit
x=-1
y—int/afsnit: y =0-1 ¥'y-intercept/y-afsnit
y=-1 (2)
NOTE: Mark the sketch combined with Question 5.4.
If candidate does NOT sketch the line but calculates
x- and y-intercepts, award 1 mark./
LET WEL: Merk die gekombineerde skets by Vraag 5.4.
Indien kandidaat NIE die reguitlyn geskets het nie, maar
wel die x- en y-afsnitte bereken het, ken I punt toe.
26.4 Slx)g(x)=0 v answer/antwoord
~x<=2 orlof -1<x<6 v answer/antwoord
NOTE: Accuracy marks. Candidate may write answers as (2)
separate inequalities./
LET WEL: Akkuraatheid punte. Kandidaat mag die antwoord skryf as
aparte ongelykhede.
[17]
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12. COGNITIVE LEVEL 1&2 SOLUTIONS (GRADE 11 REVISION)
12.1 Class Activity/Home Activity A

A=P+i)
11 L+s } v 140 000
=140 000(1+ 0,061
{ ) v (1+0.061)*
=R177 414,69 v answer/antwoord ~ (3)
(. 007Y
12 1+Iw:{.l+T, y 0.07
y a 5
l+i . =(1+0,035) >
iy = 35) V1+iy =(1+0.035)
iy =(1+0.035) -1
=0.071225 v answer/antwoord  (3)
The effective interest rate/Die effektiewe rentekoers is 7,12% p.a.
1.3 | 10275534 =198 000[ —— ] v formula
. 100
10275534 r v'correct substitution into
’\w' 198000 100 correct formula/korr
) subst in korr formule
- =08036119818 vn =3
100
— L = 01963880182 V0275534 ) 1
100 { 198000 100
r =19.64% v’ answet/antwoord — (5)
14 CA=P(-1)" v A=P(1—i)
. =R25000 (1-0.09)* v substitution/very:.
v answer/antw. (3)
=R17 143.74
i o m
15 |1+ iy = [ 1+t v formula/for.
mJ v substitution//ver:
, 0.1235)" v simplificationvereen.
lt+igy = [ 1+ B v answer/antw.
0.1235)"
I = { 1+ 2 —1
. Rate = 0.13073 <100
The effective interest rate/Die effektiewe rentekoers is 13.07%

4=P(1+i)"
1.6 v'correct substitution into
R221292.32 = R145 000 [ 1+ ] correct formula
v'n =6
B 291 797 10 .
EI‘.RAJ;_@&__M _ ; y
V145000 100 {R 221292.32 r
" f§l— 8 M =] +——
L _0.07300000324 | 145 000 100

v\ answer/antiv.

(4)
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12.2 Class Activity/Home Activity B

1-1 A :P(l —1 ) )
20000=80000(1~1) v'substitution into correct
0.25=(1 *I'f formula/ verv.in korrelte
5 fﬁ—l . yaorin
'\l'l e =1—1
i=1-3/0,25 v simplification/vereeny
i=0,24214417
1=2421% v answer/anfv.
3)
- P i \m
12+ i ={ 1+% v'vorm/rorm
i —[1,005Y)
Tl = { - 4 v subst/very
r'cﬂ, =0.050945336...
Effective rate = 5,09 % p.a. V answer/aniw.
3)
| (yaiem)"
| 1311+ lyy = (1 * ?J v formula/form.
| 0115)> 0115
1+, =[1+22 Vi=2r22
12 12
0,115)*
iy =1+ -1
eff ( 12 ]
| iy =12,13% v answer/aniw. 3)
"4 | A=Pa—y v formula/form.
1.4 7 ettt
~4700(1- 0,18 )" substitution/very.
‘ ~R212497 v answerlantw,
. - 3)
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12.3 Class Activity/Home Activity C

Quarterly interest rate/Kwartaallikse rentekoers

23000=1570(1.12)"
(1.12)" =14.64968153..

nlog(L12)=10og14.64968153..

n=23.69 years
or n = 24 years
or n =23 years 8 months
or n=23.7 years

OR

A=P1+i)"

)
23000::15?0(1+-1iq”
100

(1.12)" =14.64968153..

nlog(112)=10g14.64968153..

n=23.69 years
or n = 24 years
or n =23 years 8 months
or n=23.7 years

23,68701...)

Note:

Accept 24 years : 4/ 4
Incorrect Formula: 0/4

(23.68701...)

3.1. " 10%
4
- 759, v answer
(1)
32. | 4=P(1+i)
vn=_§
5 e 24 o
=50001+l} v < 25)
100 000 1+756)
=R6092.01 v answer
(3}
3.3 A=P(1+i)" v formula

v substitution

v apply log function
v answer

)

v formula

12

v substitution of

v apply log function

v answer

)
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12.4 Class Activity/Home Activity D

111 | A=P+(Pi)n which 15 a linear function of n. v linear
(1)
11 Aa
- v P>0
— v slope >0
Pl
®
0 0
Accept also:
A
ol
0 n
1.1. | Theslope1s Pi . Therefore fhus 15 the mcrease for 4 for each v Pi
mcrease of 1 m 7. (1)
OR
An+1)- A(n) = [P+ Pi(n +1)]- [P+ Pin]
= Pz’[(n + 1}— n]
=P
OR
A1) - A(0) = (P+Pi)-(P+0)=Pi
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A=P(1+i)

1.2
( ™ v P
2P= 1+—] 2
Plk / - ¥
y Note: v — and 24
[ : Penalty 1 for incorrect 4
2 —l 1+— l k
5 rounding off.
7 ,}— roo=
1+Z=_ {1-{——:224
4
(L
r =4{ 2 —1]
(L) (10
r=4231—4 /rzﬂza]—4
hS ey I\. }
r=0,1172
rate = 11,72% p.a. compounded quarterly v answer
OR &)
A=P(1+i)
. -\ v 2P
2P=F1+— T
. 400, v’ —— and 24
; 24 400
2 —[ 1+
400,
\ 1
. ) F —
T Ty v 1+ — =—7M
T+ o5 =2 200
r= 400{ 2% -1 ]
: 1 ol
r= 400{ 2% |-400 vor= 400{ 2 |—400
\ J
r=11.72%p.a. .
v answer
(5)
13 | 4=PU+D) )
41 =143 ia 1 v’ substitution
1711.41_1430.77[1+12J 71141 s
1430.77

, . 518
[1+1%] =1196146131... OR

=1.00999...

; S i=12(1.01-1)
1+->=1009999937 .. ol
i =0.1199992431... =12%

Rate =12, 00% p.a. compounded monthly.

.18
/[1+i] ~ 119614613
12 )
v 1+é:1.009999937...

v’ answer

1.

G
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13. COGNITIVE LEVEL 1&2 SOLUTIONS (ANNUITIES)
13.1 Class Activity/Home Activity A

1.1

A=P(1+D"

=800000(1.08)°

= R1175462.46

. R1175462.46 — R200 000

= R975462.46

Some calculators give R 975 462.50

v substitution

v R 1175 462.46

v R 975 462.46

(3)

Incorrect Formula: 0/3

1.2

800000 = 014 =
12
- |
1—|1—U'14| _14 {=0,933333)
12 ) 15
=i
[1-0'1"| — L (= 0.06666666)
12 ) 15
r —n
logl 14234} " _yog L
L 12 15
!r |05L
0.14) 1 |—n=—r 13
- .
_;-.10211+ . 1-:55ﬁ : lcugfl+0:14!
| LY LAY
| =-23347
n=23347

. the loan will be paid off at the end of the 234™ month

OoR

Balance outstanding after 233™ ! month

I _JJ
o001+ 224" |
—s800000 1+ 224} _ - _
12

, 133

0,14

12

= R4 660,04 whach 1s less than R10 000

Therefore the loan will be paid off after 234 months.

OoR

Total value of the loan after 234 payments

2347
mnnoll— 14044
12 ) |
B 014
12
=R3800 35021
= R800 000 and the differences is less than E10 000

Therefore the loan will be paid off after 234 months.

¥ substitute into P,
v i 014
12

v using logs

¥ answer

¥ substitution into P
formula
v 234

v answer
¥ argument

¥ substitution into F
formula
v’ 234

v answer
¥ argument

4

(4)

(4)
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1.3 A=P(1-if
' P
P ) o ‘ v 4=
E=Pu4mﬂ A=P(1-i)" 1=
P v" subs into correct
1 —=P(1-0.07)"
—=093" 2 ' formula
2
1 OR l:a%” v log
log 5= nlog0.93 2 =
1
1 logggs —=n
log— T2
n= " 2,\ n =9.55 years
0g0.93 v’ answer
=955 years 4)
Nofe- Note:
D . If candidate uses incoirect
If candidate interchanges 4 and P N ) i )
4 = formula: max 1/4 marks
i.e. uses P == : max 2/4 marks - P
2 for 4=—
2
13.2 Class Activity/Home Activity B
1.1 Selling price | Ferkoopprys = %
_ §50000 v 850 000
(1)
1.2 p :1‘[1—(14—?—']_”]
' o v Py =748 000
[, 0.00)" 0.09
x]:l—[kl— o } vi= =
748 000 = 0.09 v'n=-240
12 v R6 720,05
70 0% x = 720,95
x=06729.95 )
OR
F = a1+ r:}" —1] -
T o v 748000 (1+ ——— )™
[ 0.00)* | 2
) ;[1 ] ~1| 0.09
0.09 \I"I'9 | 12 | V=
748 ooofl = =————05 = 12
' oy : v'n =240
12
x=06729.95 v x=R06 719.95
)
1.3 o m
Balance= M
T
6?29::»)5'_1—[1—-0'091'_15S v 6729.95
| L 12 v n=-155
B 0.09
12 - = -
=615 509.74 v RG15 509.74
x =615 3097 3)
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13.3 Class Activity/Home Activity C

3.1 A=P(l1-1)"
72 500 = 145 000 (1-1)° o
-9 v substitution/ substitusie
. [72500
\ 145000 v writing in terms of 1
=(.1294 . herskryf in terme van i
*. Rate of nterest/ Rentekoers 1s 12,94 % p.a.pJ. Y answer/antwoord (3)
OR/OF
w1 o
(1- 1] = ) v substitution substitusie
1
(1) o
‘ =L_LE v writing 1.t.0 1
1=01294
». Rate of mnterest/ Rentekoers 1s 12,94 % p.a. pJ. v answer (3)
3.2. p - [1_+ i)™
I
012
¥ i= F
(oa2)™ -
xl-11+—
(Y. v 1=240
S00000= 012 v substitution into cotrect
1 formmla
1 . 3
500000 ”j
x= =
¢ 012 =24
1-/1+4
. 12
— R5505.43 v answer/ anmwoord (4)
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3.2. p=* 1- I[1-+ )
i
/ SR
6000 11+ 012 Y6000
\ 11 A
500000 = 012 ¥ substifute wnto correct
T tormulassubstitusie in
- korrekte formule
500000 - 4
—— x0.01=1-(L01)
_ 5
1.01) " =1-=
(1.01) -
lc-g%
—h= log1.01 ;’ use of logs/gebruik van
n=180.07 ogs
. Mphekgoane settles the loan in 181 months v answer antwaord (4)
32 | Malod v Malodi
He 1s paying off his loan over a longer perod thus more | ¥'reason/rede
interest will be paid. Hy betaal sy lening oor 'n langer (2)
ndperk af, dus sal hy meer vente beraal.
OR/OF
Malodi + Malodi
He will pay/Hy betaal B5505,43 = 240 - B500 000 = v reason'rede
R821 303.20 (2)

She will pay between/ Sy sal tussen R580 000 and/en
R586 000,00 betaal.
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13.4 Class Activity/Home Activity D

411 A00x(44x12) v R400x(44%12)
=R211200 YRI11200
(2)
42 .T[].‘l'?l}"—]. '{.'l. =400
T F= : v =528
i
r 0.08 . S V= 0.08
4EID,[1—% -1) 2
A 12 ) 1 v' substimition into correct
= 0.08 formula'subsritusie in
0 korrekte formule
=R1943 324 42 v answer anpwoord
(3)
43 | p_Al-0+07] Y P = 2000000
] 0.1
: e v’n=300r-,11c1er:i:1—j
| (. o1 2
{l _! L+ 12) | v’ substituting into correct
2000000 = : B tormmla/'substitusie in
0.1 korrelte formule
12
r=RI8174.01 v answer/antwoord
(4)
OR/'OF
I." - Em i
. 300 J.i[l_j_” _ll
:mm:-ﬂﬁl PR - ' P =2000000
S 12 0l _ 01
1_"' f}i=30uaﬂderrI:F
x=RI18174.01 v equating /stel gelvk
v answer/antwoord
(4)
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13.5 Class Activity/Home Activity E

1.1 ‘ﬂL=P'_1-|-F'] _
;N6 v =
12 14672 = 4 ’—J 12
12 ¥ n =36
[ +—, ¥ correct substitution into
formula
l+—_|={s'l. 14572 i
L= v 1+ =3§1214672
= 1005416 12
L =0.005416
r=0.06500
r=0.5% ¥ [R50
(5)
1.2.1 p— .1'1—'[l+r']_"
011"
iy
235 000 =— 011 ¥ =54
2 v correct substitution
< 011 nP
235000 =
[ 'D' 11 ﬁ ]
=R35 53695 ¥ answer
His monthly instalment 1s B 5 536.95 (4}
122 | Amount paid for the year : (5536.95x12) = R66 443.40 | ¥ RG66443.40
l’
_‘, Ull\'u v -J?Dl)ql+{}11
n 553695 1+ = | -1 S
0.11] | < (oony Ll
alance =235 0l _ L 553695 |1+ —| -1
Balance 000 1+ 2 o1l y 1 J| |
12 011
12
=192 2 7
192 296,1; ¥ R102 20517
Interest=(5 536.95x12)—(235 000—192 296.17) v R42 703.83
=66 443,40 — 42 7T03.83 v B213 73057
=23 730,57
(6)
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15. PRESENT VALUE SOLUTIONS
15.1 Class Activity/Home Activity A

0,10 x R980 000

v~ 0.10 x R980 000

1.1 | = r9g 000

.. Loan = 980 000 — 98 000 v RR]82 000 )

= R882 000
1.2 P = x[1 - (l‘+ iy "]
i
10000[1—[1+%) } v ;221
12
882 000 = 0.11 v" substitution into the
12 correct formula

1617 0,11)"
—:l—[]+ ]
2000 12

12

383 [ 0,11) "
—— =1+

2000 12

log 383 = log| 1 + 0.113 "
Sl2000) °° 12

383 0,11
log =-nlog|l+
—1.2000 12

—-n=—181L14
n= 18114
.. It takes 182 months

" 0,117 " 383
L 0L 383 ,/(H»_) _
12 2000 12 2000
383
-n=log , ,,— ¥" Introducing logs
\1+55) 2000 3183
-n=-181,14 ‘”=l°gi..%gm
n = 18114 or —n =log,, 01915
- It takes 182 months \%J
OR of —n = log0,1915_
log1,00916667
v'n = 181,14
v" 182 months
(6)
b Al (i) "] s . ol
v i 12
011" v* substitution into the
10 OOU[I - (1 + 1’2 ] } correct formula
882 000 = 0.11

v 383 _ 1+[},11
2000 12

v" introducing logs

. [ 383 ]
~ %2000
B 0,11
1 1+ =
°g( 12 )
log 0,1915
o -n--—
log1,00916667
v n=181.14

v" 182 months
(6)
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1.3

n=181,1379918 — 90

— 911379918
A[1-(1+i)"]
pal——
1
Q11379918
10 000 1—[1 +%)
12

b ]

12
~ R615 991,70

v 'n=91,1379918

¥ substitution into the
correct formula

v answer

(3)
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OR

A =P(1+i)
0,11)"
= 882 00{](1 * 12 J v substitution into the
A4 = R2 005 069.01 correct formula
' (or 2 005 069,01)
x| (1+i§) -1
p o0 -]
i
S0
10 000 1+0|’11 -1
12

011 v’ substitution into the
1’—2 correct formula

_ (or 1389 077,31)
F, = R1389 077,31

Outstanding balance after 90 instalments:

= R2 005 069,01- R1 389 077,31

v’ answer
= R615 991,70 (R615 991,70)
3)
A=P(1+1)
14 5 v substitution into the
- 61599] TD(I + 0.1 1] correct formula
' 12
=644 747,02 v’ answer
, =x[1—(1+f) ']
' i
0,11 ¥ v’ substitution into the
S 12 correct formula
644 747,02 = 0T v n=182-95=87
12 v" answer
x = R10 786,84 (5)
[16]
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15.2 Class Activity/Home Activity B

21 A=P(1+i)"
-2 50000( 1+ 015 J v'substituting 7 and n
2 values in correct
=R256 289,06 formula
v  answer
(2)
292 B xl—(l.-f-i)_"
i
. 015
015)7* =
x| 1—-|14+— 12
2 o) 12 v n= 46
256 289.06 = 015 v substitution into
B correct formula
46
5
3203,6133 = xl:l —(l - 0'17 ] ]
} v answer
x=R7 359,79 per month (@)
OR/OF
0.15
2 e
10.15‘11015“‘6 =1
T2 e v n=46
250000 = NG v’ substitution into
1' ; correct formula
x=R 7 359,79 v answer
(4)
s\™
2.3 9000[1-(1«»01‘1;] } vx =9 000
256 289.06 = e
0.15 v’ substitute into correct
12 formula

015"
1+1—) = 0.6440429722

0.15 .
-n log{l - —) =log0.6440429722

1 2
n=35.41872568 months/ maande

.. 36 payments are required

.36 paaiemente moet betaal word
- Thabiso will pay his loan off 10 months sooner./ Thabiso los
sy lening 10 maande vroeér af.

OR/OF

v use of logs

v n=3542

v' 10 months

&)
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¥ 9 000

356239_06[ 1+

015
12
q
3203,61 335(1 +213 ) = 9000[1 + 215
12 12

0.15Y
)
o015y 1.5523601425
1)
n=35418721568

. 36 payments are required

. 36 paaiemente moer betaal word

9000 = 5796.33675[1 +

n= 1°g.l

- Thabiso will pay his loan off 10 months sooner./ Thabiso los

sy lening 10 maande vroeér af.

v substitute into correct
formula

} — 9000

v use of logs

v n=3542

v 10 months

(5)
24 The balance of his loan after the 35" p ayment was made:
: Die balans van sy lening nadar die 35°° paaiement betaal is:
015
S'ODC{[I+—] —IJ
35 12 v - { 0. 15]
Balance = 256139,06[1+%} - T3 256289.06{ 1+ 5=
- —_— 015
12 v 9000[[ ] }
=R 373545 T
12
Final instalment = 3 735,45 1+015] 0,1
B 12 3 735,45[1+?]
=R 3 78214 ¥ answer
OR/OF (4)

P _rll —(1+7)" |

i
Final instalment

v 0,41872568

—0,41872568
015 L
9 00 1—[1+—] «9“*’0{ (+53) I
12 0.15 :
= 14+ —= 01
0.15 [ 12 ) 2
12 i 0.15)
=| 1+
=R3 782,14 12
v answer
)
OR/OF
0000 (1+225Y° ;)| v *5623906{“01"]
0.15* 12 2
Balance = 256239.06{ 1+ - 015
2 015 v 9000[{1-« 12 } _l}
12 [
= —5 217.86 12
X ¥ 9000—5217.86
Final payment= 9 000 — 5217.86 v ANSWer
=R 3 782.14
4)
[15]

38|Page




15.3 Class Activity/Home Activity C

LS 53-5.95[[

011

)

1+ —
1

011
Balance= 235 000[1+ T ] -

=192 296,17

=006 443.40 — 42 T03.83
=123 739.57

0.11

12

Interest = (5 536,95x12)— (235 000192 296.17)

311 p_Mi-(+5”
i
B =54
X 1-[1+0.11] ] Vi= 011
12 12
235 000=— -
0-11 ‘f n= 5_‘ I .
¥ correct substitution
12 .
o1l mP
235 000 x—
y= 12
=54
0.11
1- l+—]
12
=RS5536.95 ¥ answer
His monthly mstalment is R 5 536.95 N
3.1.2 Amount paid for the year : (5 536.95x12] = R66 443.40 v RG66 443,40

v 235 000[1+

11‘
553695 1+—1 -1
v 12 )

011

B
)

0.11
k)
v R192 296.17

v R42 703,83
v R23 739.57

OR/OF
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Total amount paid in first year = R 5 536.95x12
= R66 443,40
Balance on loan after 1 year =P of remaining installments
_ .\'Il—(l+i)_"|
i

-42
5 536.95[1- 1+ﬂ) }

)

12

0.11
12
=R192 296.20
Amount paid off in the first year:
R235 000 — R192 296,20=R42 703.80
Amount of interest = R66 443.40 — R42 703.80

=R23 739.60
OR/OF
-12
5536.9_{1-(“%] }
12

i 011

12

=R 62 64818

235000 - 62 648,18 =R172 351.82

After 12 months, money owed on house is

011 )”

17

172 351.82(l+
=192 29617
Amount paid after 12 months is
5536.95 x 12=R 66 443. 40
Amount of interest paid:

R 66 443. 40 — (235 000 - 192 296.17)
=R 23 739,57

v RG66 443,40

v substitution into
correct formula

v’ R192 296,20
v R42703.80
v R23 739.60

(6)
OR/OF

v R62 648,18

v R172 351.82

v R192 296.17

v R66 443.40

v 235000-192296.17
v R23 739,57

(6)

[15]
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15.4 Class Activity/Home Activity D

411 After eleven months. Genevieve will owe
" | Na elf maande skuld Genevieve
015)" V=11
A=82 000(1 + 1_‘] v’ correct substitution
- into correct formula
=R 94006.79 v answer
(3)
412 x[l—(lu)'”]
= f
s -n
330{1_[“%] } v 5400679
94006,79 = —
0.13 v" substitute into correct
12 formula
94 006,79 ; 0.15 _ l—[l 0.15 ]_"
3200 12 12

‘; —n
(l +01—:) =1-0.3672147...

-

. 015
—nlog[1+ T ]=log0.6327852...

-

—n=-36.8382...

n=236.84
Genevieve will have to pay 36 installments of R3 200

¥ correct use of logs (logs to
be defined)

v n=36.84
v 36 1nstallments

)
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413 ( )
l—(1+1)™
P= j v'n = —083826912
c -0,83826912
3200/ 1— [1 L 0.15 ) ¥ substitute into correct
12 formula
B 0.15
12
P=2652 ¥ answer
Outstanding balance after 36 installments is R2 652
Final payment will be: .
L 01sY v 2652.00(1+E]
A=2ﬁzmp+11 12
— R 2685.00 ¥ answer
OR/OF B OR/OF
015 36
5 _ 5
O 3-00[[“ 3 J 1] ngoﬁ_?g[“_o.l..]
Balance : 94006.79[1+——| - 12
2 015 015
12 5200{[1+ ‘_1' ] —l:|
=R2 651.72 y 12
0.15
1
v 265172
Final payment will be:
! 15)
A= 2651.72(1+E} v 3651.?2(l+£]
12 12
= R 2685.00 Y answer
(3)
[16]
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421

_A1-(+9)™]

P
i
=n
6000]:1—[1+£] :|
. 12
525 —
525 000 01
12
1‘ r N
°—‘=1-[1+E]
48 _ 2
0.1 13
—nlog£1+—J=log—
12 48
3
logl—'
—-n= 43
10g[1+—'1]
n=157.40

n = 158 payments

OR/OF

o
12

v substitution into the
correct formula

v simplification

v'use of logs

v answer (5)

OR/OF
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poM1-0+)™]

2
525000= I
12
35 ( .1)“2”
—_—=]-1l+—
48 12
—llmlr.\g(lJrE]=lo*~‘_’E
2 48
l(:ng_rE
—12n= 4(8;]
log[1+—]
13
log—
=, 1
"= ng 12
Iog{1+—'] -
12

n=1311686841
Number of payments = 13.11686841x 12=157.40

¥ substitution into the
correct formula

v'simplification

v'use of logs

n =158 payments v answer
(5)
499 Difference: R6 000 — R5 066.36 = R933.64 v' R933.64
F= x{{1+i_J" -1]
i
0.1\ v n=108
03 3.64[{ 1+ 1_’] - 1} v" substitution into the
F = - correct formula
0.1
12

= R162503,51

4

v answer
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16. FUTURE VALUE SOLUTIONS
16.1 Class Activity/Home Activity A

111 | R400x(44x12) v R400x (44 x12)
=R211200 YR211200
(2)
\m v oy —
112 _ x =400
F:Ill-f-i_} ! v n=528
i
[( 0.08) Jf:O'DS
400[1+ : ] -1 2
| 12 v’ substitution into correct
- 0.08 formula/substitusie in
0 korrekte formule
=R1943 524 .42 v answer/antwoord
()
113 | p_x1-0+9)™] ¥ P =2000000
] 0.1
! R v n=300and'en i =—
01 2
‘{l —|1+ 1_-.] } v’ substituting into correct
2000000 = - formula/substitusie in
0.1 korrekte formule
12
x=RI8 174.01 v answer/antwoord
4)
OR/OF
~ 300
1+ ol -1
0.\ 12 Yp_>
2000000[1+—'] = P = 2000000
2 0.1 . 01
— v n=300and/en I=—
12 12
x=R18174.01 v'equating/stel gelyk
v allsu-‘er-"anm’aord
(4)
12 Let Py and Py be the populations of the two towns at the
"™ | beginning of 2010./Laat Px en Py die bevolkings wees
van die twee dorpe aan die begin van 2010.
v’ equating/stel gelyk
A, =4, v A, =P,(1-0.08)’
P, (1-0,08)° = P, (1+0.12)° v 4, = P, (1+012)°
Py _ (1+012)°
P, (1-0,08)°
_ 1.404.. v answer/antwoord (4)
0.778... [15]
=18:1
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16.2 Class Activity/Home Activity B

x](1+7)" -1
211 | p_2 i) e Snas
0,075
145 .
75 g
1000[1+0'0 J -1 2
12 v’ substitution into the
x 0.075 correct formula
12 i
=R234 888,53 answer
4
21.2 A=P(l+i)"
., . 0.075 . v substitution into the
=234888.53 1+ 2 correct formula
= R253 123.54 v answer )
16.3 Class Activity/Home Activity C
5 v rer
31 R450 000 answer
(1)
3.2 A=P(l-1)"
) v substitution of
) =45 - .
S (x) =4500001-1) 450 000 into
correct formula
243 736,90 = 450000(1—i)" v substitution of
(4; 243 736.90) into
correct formula
] 1243 736.90
"=1-{"450000
i v'making i the
subject
i=01421
The rate of depreciationis14,.21% p.a.
Die waardeverminderingskoers is 14,21% p.j. v answer
(4)
3.3 AtT:
A=P(1+if
g(x)=450000(1+1)" vi=0081 & n=4
v correct
4 substitution mnto
a =450000(1+0.081) formula
v answer
= R614490.66 3)
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3.4

Future Value=R614 490,66 - R243 736 .90

=R370753,76
Let x be the value of monthly payment

E _).'l{l+r')"—1|
0.062]“ ]
Pl
12

1

x[ 1
37075376 =

vR370 753,76

v substitution mto
correct formula

0.062
12 v answer
x=R9O3907.11 (5)
[13]
16.4 Class Activity/Home Activity D
411 | A=150000(1—0.2) 500 4 -
: m correct formula
=R96 000 v 96 000 3)
412 | 150000(1—0.2)" = 49152 v 150000(1—0,2)" = 49152
. 1024
©08) =313
1024 .
nlog(0.8)=log 1135 v nlog(0.8) =log 1222
= 3125
= 5 v n= 5
The machme will need to be replaced at the begmning i
of 2020/ Masjien moet aan die begin van 2020 v 2020
vervang word (4)
OR / OF
150 000(1—0.2)" =49152 ¥ 150000(1-0.2)" = 49152
>
(05) = 1024
3125 1024
024 n=log
r:—log“l 2 =% 3125
3125 v n=5
n=>2
The machme will need to be replaced at the begmning
of 2020/ Masjien moet aan die begin van 2020 v 2020
\’Q.P'\‘{Jﬂg word (4)
413 [LOV VUV — IHY 104 ¥ IOV 040
=R230 848
20 0,085
0.085 : vi=—— =002125
1+ 2 1 4
230 848 = and n=20
0.085 v subs mto correct formula
4
x=R9383.26 v R 938326
(4)
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16.5 Class Activity/Home Activity E

511 | _ 20 +f’)” -1]
L

Amount at end of 3 years:

12
ol 10225

0.088

4
=RI103 459,12

F= —100000

Amount at end of 4 vears:

- "_
Pa+iy + A" -1
I 4
\4
4 15000[[“%} _1}
0.088 '
= 450172
103 45 9.1-[1+ } 0,088
4
=R 174 877.60

16 0,088 B
15 ooo“n‘}")ss} —1} Y and n =16
F=— 4 ¥ substitution into
0.088 correct formula
4
F =R283972.28 v answer
3)
51.2 0.088 4 v f.unu‘e ‘:—'Ellll.é — amount
A=RJ83972.28-100 000[1 + T) including interest
=R 174 877.60 «100000(”0'088}4
4
v answer
(3)
OR/OF OR/OF

v R15 000 including interest
—R100 000

4
“[1+ 0.288] on Pand x in F,

v'method

3)
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17. SIMPLE AND COMPOUND INTEREST SOLUTIONS

17.1 Class Activity/Home Activity A

11 Kuda: A=P(l+in)
=5 000(1+ 0.083x 4)
= R6 660.00

Final Answer: R6 660.00 + R266.40
= R6 926.40

OR/OF

Kuda: A=P(l+in)x1.04
=5 000(1+0.083x4)x1.04
= R6926.40

Thabo: A=P(1+1)"

- s 001+ 21)

124

¥ substitution into the
correct formula

v final answer

OR/OF

v substitution into the
correct formula

v final answer

v substitution into the

correct formula

= R6905.71 v answer
Kuda will have a better investment v conclusion (5)
17.2 Class Activity/Home Activity B
2.1 A=PQ-if ,
. v 4=
§=P{l—{],0?)' A=P(1-i)' =3
P " v subs into correct
% =0,93" 2 P(1-007) formula
1
OR —=0,93" v
lug% =nlog0,93 2 log
1
1 logg g3 —=n
log— 2
n= 2 n =955 years
log0,93 v’ answer
=9 55years (4)
Note: Note:
If candidate interchanges 4 and P It candl(-iate Uses m(:orre(.:t
p formula: max 1/4 marks
i.e. uses P = —: max 2/4 marks P
2 for 4= By
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Radesh:

2.2 A=6000+85% of 6000x 5
A= P(1+in)
=6000+510x5
=6000(1+0,085x5)  OR
=8550
Bonus = 0,05x 6 000
=300
Received =8 550 + 300 v R8850
=R8850
Thandi: v n=20
A= P(1+i) . v i= 0,08
0,08
=6 000[1 + T] v" answer
=R891568 ‘
v choice made
Thandi's investment is bigger. (6)
23 F, =initial deposit with interest + annuity g 01,25 0r8]—00r 0.0125
18
015)"® (Hgl"lzéj = bl
=1000/1+—==>| +700 vn=18
12 0,15 0158
5 v 000(1 +’_)
12
=1250,58 +14 032,33 015)'8
=R1528291 . (‘*7) =1
700 015
12
OR v’ answer
(6)
F =initial deposit with interest + annuity
015)7'% v i=0’150rior 0.0125
0.15)' '_(l+f—2] ® | gaats T
=1000{ 1+—=>| +700 i 7= 1
(+12) " 015 +12J vn=18
12 18
¥ 1000(1 +%)
18 12
0.15 ;
=1250,58+]1220,68(1+—) v 'l—(nﬁ‘"”‘
12 ol A 92 l'l 0.15)"*
=1250,58 +14 032,33 \ = i
=R1528291 v’ answer
(6)
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=37517+14 907,74

18
= R15282,91 v 30014212
12
19
(o)
v
700 05
12
v’ answer
(6)
[16]

vii= Enrior 0,0125
12 80

v n= 19 (corresponding
to 700)

v n =18 (corresponding
to 300)
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5. ANSWERS FOR FIRST PRINCIPLE

flx)=x"+x
/(x) = lirg L+ 1) = /()
f(x)=lim ;
TR {.1.'+r’.i)2 +I(J(+J'.')—(.1;J + X)
f (.1)—]51{'1% ;
TSR 4 2xh+h v x+h-x" —x
f (.1)—]#{3 p
_ g 2R R
0 h
e h(2x+h+1)
=
s fx)=2x+1
OR/OF
f(.\'}=.1‘3 +X

f(_\'+a‘.')=(x+h)3 +(x+h)=x"+2xh+h’>+x+h
flx+h)-fx)=x>+2xh+h> +x+h—x" —x
=2xh+h* +h

1 ’r(x)=lim f{-"*";-')‘f(x}

h=0 h
.. 2xh+h*+h
= lim —«—
D h

lim h(2x+h+1)
h—0 h

s f(x)=2x+1

¥ substitution into
the formula

v x4 2xh+h +x+h

v 2xh+h +h
¥'common factor

¥ answer (35

OR/OF

v XX+ 2xh+h +x+h

v 2xh+h +h

¥ substitution into
the formula

¥'common factor

v answer (5)
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Penalty of — 1 for notation only in 7.1

2 flx)=2x"-1
Fflx+h)=2(x+h) -1
=2(x* +2xh + A ): -1
:2]': +4_\']1+2],: —1 :.\': +4.\'1]+:]I: -1
Fx+h)- f(x)=2x> +4xh + 2h* —1-(2x* -1)
=2x> +4xh+2h* —1-2x" +1 Axh + 2h>
= dxh +2h*
£'(x)=tm flx+h)-f(x)
h—=0 ]’
. Axh+2h L
=lhm—— substitution
h—0 h
g MR E 2R v simplification
h—0 h
= lim (4x + 2h)
o v answer
. (5
3 f(x)=4-Tx
1 ;(\_) ~ lim flx+h)- f(x)
e h v 4=T(x+1)
. 4=T(x+h)—(4-Tx o
= lim ( )= ) ¥ substitution
h—0 h
v'simplification
. h(=T)
= lim
h—0 j'?
= =7 v answer (4)
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-
4 il v - __
: i}
fix+hl==———
- i
X+ 1) ¥ substitution
] 3y
flx+hl— flxl=———-| —— NN TR
. ’ [x %kl e} ¥ simplification
Ir+ Xx+h)
x(x+h) ¥ formula
—2x+2x+2h
T xix+h ¥ common factor
h
(x+ h) ¥ oanswer
2h (5]
. vix -+ h)
i x)h = hig————
. Beall )
. ]
= |y — '
bl v* & xk )/
-
5 jr(x+;i"1r)={.\'+J’1')3 =(x2 +2xh+ > Wx+h)

=x +x h+2x h+2xh> +hix+h°
=x®4+3x h+3xh>+ 07
f{:'(+h)—f(.\'}::'(3 +3x h+3xh® +h° =x3

=3xh+3xh>+ 0’

F(x) = lim Fx+h)— f(x)
h—>0 h
. 3x h+3xh+ R’
= lim
fi—0 h
. h(Bx?+3xh+h?)
= lim
fi—0 h

= }riirol(.'i.\'z +3xh+h? )

= 3x°

OR/OF

o e S ) = F(x)
S0 = lim s =
C(x+ ) =X
e 2

T B0 R

o (x+h)x? +2xh+ Ry —x3
= lim
B h

3

X +3x h+3xh” +h® —x°

= lim

- h

. A(3x™ +3xh+ k7 )
= lim

[~ B

= %11[13 (3.1\'l + 3xh + hz}

= 3x~
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» simplifying/vereenvouding

» formula/formule

v subst. into formula/subst. in
Jormule

v factorization/faktorisering

v answer/anfwoord

v formula/formule

+ subst. into formula/subst. in
Sformule

+ simplifying/vereenvoudiging

+ factorization/faktorisering

+ answer/antwoord




6. ANSWERS FOR USING RULES TO DEFERENTIATE.

1. f(x)=2x°>—3x*+8x

f'(x) =10x* — 12x3 + 8v vV

_x+2x3
2. a f(x) = V.
b.f(x) =5 +25 v
X2 X2

1=

5
f(x) = x2 + 2x2v

@)

R 3
fl(x) =Zx72 4 5x2vv (4)
.a
i [;'IIJ-'J +_1.'3]
Y A\
2 3\
d| = 3 1
= —|x? +x 5
OTT | ] v X
3 y 3
dy 2 5 ‘/i.ﬁ.‘v’fn‘
— =—x " +3x
dx : - (3)
4x* -9
flx)= :
4x+6 . N
(2x —3)2x+3) (2x—3)2x+3)
o 2(2x+3) v 2(2x+3)
2x—-3
T2
=x—= simplification to two
: SCI)GI'GTC terms
fx)=1 answer
(4)
4.3
¥y =3 +6x7 +x-4
v 9x”
, v'12x
dy 2
d;=9x +12x+1 V1
X
€))
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y(x=1)=2x(x-1) voy(x=1)
2x(x-1) . v 2x(x-1
) =¥ if x#1 (=1
x-1
y=2x v y=2x
d.l.l'! .
& v answer
(G
C.
yv=4x + 1..'"'1'_5
—4x° 4+ x? v x?
ay 7 3 L o I
9 3247 422 v 32x
ax 2 1
v —x? (3)
d.
( : 1 |
.‘\‘= ‘r - > ]
X
1
1 v -4_2+_
y=x*-2+— ! \-4
x* ’
=x*'-24+x"*
dv . ‘/4.\'3
Z:er“ —4x™ v — 4y~
AAAAA (3)
e.
1 5,
Y=—X —2X 1
4 v 2y
dy _1_ 2
—_—=——- L
dar 2
v -2
(2)
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, v _ X
y=2 5 v —Bx”
da‘—u——S_u_“—l Vo
dx 5
(2)
g Xy=
5
==
y X
y:Sx_l/
ay _ _ 5
dx x2 e
1-2x+x2
h. y= o
1 2x  x?
_1_2zx, 2,
y X X X
y =x1-2+xv
W _ 241y 4
Y2 (4)
5
_1'=m':+(7
d.
(%:f_‘ar+ﬂ
2
@ _, v 2
et 2ax (1)
y = ax’ +a
dy _
=1 +1 v v answer (2)
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D. (r-D"+x+1) v factorisation
T x-1
=D\.[x3+x+1] Vi +x+l
=2x+1 v2x+1
(3)
OR/OF
By using the quotient rule (with is not part of CAPS):
D x* -1
1 x-1
: ‘ 24
=3Y_(Y_1)_§.Y _l) 3.‘_2(.‘,_1)_("_3_1)
(x-1) (x-1)
(3)
7
flx)==3x"+ f-‘\."l.".' v 51@
] —: v -
fix)=—3x" +5x- < ox
e 1 v oy 2
f(x)y=—6x+—x"1 2
2 (3)
. \ 2
plx)= 13 +4x
WX A
1 8 )
=—+—5 +16x" 1,8 -
X X 1 v i N < +162
=x"° +8x7 +16x° v X +8x77 +16x°
p(x)=—6x"" —16x~ +32x v' v answer/antwoord (4)

OR/OF
p(x)=(x" +4x)*

p(x)=2(x" +4x)(-3x"* +4)

pl(x)=—6x"" —16x7° +32x

by making use of the chain rule:

v v 2(x7 + 4x)
vv (-3x +4)
(4)
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7. ANSWERS TO FINDING THE TANGENT
1. y=2x?

2. f'(x)=3x2—-12x=9
f'(4) =3(4)*-12(4) =9

m=9v
f(4)=014)3-6(4)2%-12(4) =9
f(4) =4v

y—4=9(x—-4)
y—4=9x—36
y=9x-32 v

3. f'(x) =3x*—4x—-1
m=f'(1)=3(1)°%-4(1)-1
m=—-2v
ff)=@1)0°-2(1)*- 1) +2
f)=0v
y=-2(x—-1)
y=—-2x+2v

4. g'(x) =3ax*>+6x+b
g"(x) = 6ax + 6v

g"(-1) = 0v
—6a+6=0
a=1v

g(x) will be concave up for x > —1v
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(4)




.
Substitute (2:b) in y=x+—

X
12
b=:+T
b=8
dy
H..'mgmt=g
dy 12
'_1=1_ -
dx x”
— - — 3
mmgm—l—:j -2
1
My =—

Equation of perpendicular line:

v—y=mlx—x;) OR y=mx+ec

_'i‘—S:%':.T—:] S=%[3}+c
y=%x+? c=7
y=%x+?

-

v value of b

3 B
.fﬂf_]'zl__“

dx x*

v  gradient of perpendicular
line

¥ equation (4)

Sfix)=2x" = 2x7 +4x -1
fl)=6x" —4x+4
£ )=12x-14
[ 1s concave up when/is konkaaf op as f "(x)>0
S12x-4>0
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¥ first denivative/eerste afgeleide
¥ second derivative/hweede
afgeleide

v i (x)>0

v x>

s |

(4)




fix)= 3x° +2ax+b

Atx=1 m. . =-8

) f(1)=-8
317 +2a(l)+b=-8

3+2a+b=-8

~
ot
P
Bk

| gy

) —

)+ 20

=

+

o

| ==
) b o

18| Page

a+b=-11 ...

flx)= v +ax® +bxr+18

)

v 3x?+2ax+b

v f(1)=-8 or
3(1F +2a(l)+b=-8

v 1+a+b+18=12
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17.ANSWERS TO COGNITIVE LEVEL 3 & 4

17.1. ACTIVITY 1
I 1.1 —l<x<2 v' v answer
(2)
-1+2
1.2 = v method
1" Answer Only:
x= - Full Marks v oanswer
- (2)
1
13 From the graph x > 3 Answer Only: v'v answer (2)
Full Marks
1.4 gﬂ.r}=m'3+bx:+m'
g (x)=3ax" + 2bx + ¢ =—6x" +6x+12 v g (x)=3ax’ +2bx+c
ja=-6. 2b=6 c=12
a=-2 b=3 va=-2
v b=3
o(v)==2v" +3x7 +12x . >
glx)=-2x"+3x" +12a v og(x)==2x" +3x" +12x
4
\ \2 . 1
1.5 g | % =—6| % ; +5{ 1 J+1_1 ¥'max gradient at x =—
]
m= ‘—3 or 13.5 ¥ answer
1y (1Y 1
y=-2=| +3=] +12=
2/ 2 \2
13 -
y=— or 65 v yvalue
y—»n =mlx—x) —_—
v
y—6.5= 13.5{1__0.5] substitution
y=135x-0.25 v answer
(5)
[15]
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17.2. ACTIVITY 2
211 |g(x)=(x+5)(x—x;)° v (x+5)
20=5(x,)’
.\1: =4
=2 ¥ repeated root
g(x)=(x+5)(x-2) vx1=2
(X)=(x+35)(x" —4x+4 )
5%%) ; )ﬁ ) vg(x)=(x+5)(x —4x+4)
gx)=x" +x" —-16x+20 (1)
2.1.2 g(x) =3 +x" —16x+20 o
, ok S ¥ derivative
2(x)=3x"+2x-16
3x'+2x-16=0 v equating to zero
(B3x+8)x—-2)=0 v factors
Xx=—0 or x=2
3
(-8 1372) e e , .
Rl —: 7 ) or R(-2.67:50.81) ¥ co-ordmates of R
Leo=h ¥ co-ordinates of P
P(2:0) (5)
213 |g'"(x)=6x+2 v g"(x)=6x+2
g'o=2 v g'()y=2
.. concave up v conclusion (3)
OR/OF OR/OF
g'lx)=6x+2 v g (x)=6x+2
6x+2=0 1
i v oy = -—
x= 3 1s the point of nflection .
¥ conclusion
.. concave up (3)
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17.3. ACTIVITY 3
31 f(x)=(x+2)x-1)x-4) vv f(0)=x+2)x-1)x-4)
=(x*+x=-2)(x-4)
=’ +x2=2x-4x* -4x+8 i e};paxlsi?n
=.\‘3—3.\':—6I+S v X —3x"—-6x+8 )
)
hel y 0 y dieB (
f(x) =x —3x* —6x+8
3.2 p 3
(x)= .
X o v f(x)=0
3x*=6x-6=0
x’-2x-2=0 v 3x*-6x-6
bbb -dac
X e
_2+y(2) -4(1)X-2) .
= (1) v’ substitution into correct
U formula
2+4/12
x=-0.73
v x=-0.73 (€))
f(x)=x*-3x*-6x+8
3.3 f=1)=(-1F =3(-1*-6(-1)+8 or f(-1)=0)-2)-5)
=10 =10 v f(=1)=10
f'(=1)=3(-1) -6(-1)-6
=3 v fi(=1)=3
) v substitution
'—10=3(x+1
Y ) v y=3x+13 (4)
y=3x+13
f(x)=6x-6 v f'(x)=6x-6
34 y
//
Vi
/
- v x- intercept
/(1: 0) v'y- intercept
A (0:-6) (3)

34|Page




35 f concave upwards
f‘ (x)> 0 NOTE v f (\) > O
6x—6>0 Answer only 2 /2
51 vix>1 (2)
- [17]
17.4. ACTIVITY4
4.1 _f (x)=0
6x* —10x+4=0 5 e
y o v’ dervative
3x*-5x+2=0 v dervative =0
(3x-2)fx-1)=0 v’ factors
2
k=g o x=1 v x-values
2 (2 | (2) A .
y=2|=| -s|=| +4=| y=20)-50) +40)
3] 13 3]
28 . v y-vahies
y=— or y=1 S
27
2 28
Tuming pomts are | —:—— ] and (1:1)
\ 2 <= ®
(3)
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4.2 2x' —5x +4x=0
H2x’ - v+ 4) v x(2x? —5x+4)=0
5+,J25-4(2)4) vx=0
x=0 or x= P
_ S+4-7 v St4-7
4 4
No real roots / Geen reéle wortels (3)
OR / OF
2x° —5x* +4x =0
x2x? —Sx+—1)=0 :j "'(JBL _Sx+4]:0
. ] .1' —
x=0 or b*—4ac=25-4(2)4)
=—T7<0 v bE—dac<0
No real roots / Geen reéle wortels (3)
43 I (=20 —5x  +4x
H2x* —5x+4)=0
v(0:0)
v'tummng pomts
¥ shape
(3)
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17.5.

ACTIVITY 5

5.1

5.2

53

54.1

5.4.2

flx)=x*—6x* +9x
f(x)=3x*-12x+9

v x*—6x?+9x
v 3x—12x+9

,- 5 v 6x-12
fix)=6x-12=0 v 6x-12=0
x=2
f"(0)=6(0)-12
=—12 _ S, filx)>0
y 3] 1 re
£"(3)=6(3)-12 ) v’ explanation
=6
Point of inflection at x =2 )
1y
(1:4)
X
(0.0) (3:0) v'shape
v (0:0)
v (3:0)as TP
v(1:4)
@)
f concave up forx>2
¥ =—f1x) will be concave down for x > 2 Y X52
)
(3:7) V3
v'7 (2)
Do not agree with Claire as her statement is incorrect. v'no
Between x = 1 and x = 3 the graph of f is decreasing.
Therefore at x =2 the gradient will have a negative value.
v justification
Stem nie saam met Claire nie, want haar stelling in verkeerd.
Die grafiek van f is dalend/afnemend tussen x =1 enx = 3.
By x =2 moet die gradiént dus 'n negatiewe waarde hé.
OR/OF
(2)=3(2)%-12(2)+9
=-3
[15]
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17.6. ACTIVITY 6

6.1 f(x)= Ix2 +8x—3 =0 v equating derivative to
T i zero
(3x—1)x+3)=0 v factors
1 _ 3 v x — values
X =3 or x=-— (3)
6.2 f({x)=6x+8 v 6x+8
6x+8<0
4 VY x<——
X< —— 3
3 (3)
OR
1
T—3 1_3
X = J " v 3
_4
3
4
X< ——
3 VVix<——
(3)
6.3 1 v x<-3
x<-3 or Xx2-— 1
OR/OF : v oxz— @)
b |
o v [—cﬂ'—%]
—o;=3| w | =i 1 5
[ ] |_3 _| v IE-_ o I (2)
6.4 F(0)=-18
d=-18 i
v =—18

f(x)=ax’ +bx’ +cx—18
f'(x)=3ax’ +2bx +¢

fl(x)=3x" +8x-3

Ja=3 2b=%8

a=1 b=4 c=-3
flx)= ' +4xt-3x-18
OR/OF

f(x)=3x" +8x-3
By mtegration/Deur integrasie

flx)=x"+4x?-3x+d

va=1

Y f(x)=x"+4x" - 3x+d

vd=-18
f(0)=d=-18 Va1
a=1 v hb=4
b=4 Ve=-3
c=-3 (5)
[13]
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17.7.

ACTIVITY 7

71 Total surface area = 20w+ 2wh + 20h v’ 20w+ 2wh+ 20h
) but: {=3w v [=3w
Total surface area= 6w" + 2wh + 6wh
C =1 5{611': )+ 6(2wh + 6wh) v 15(6“‘:]
=1 5[611': ]+ 6(8wh) v 6(2wh+6wh)
= 00w’ + 48wh s
7.2 (4)
5=3wh
g
h =;‘q v J‘I = - 5
3w’ 3w
C =90w" +48wh
) 5 .
Clw)=90w" + -lSv.[ - ] ¥ substitution
3w
= 90w’ +80w™ v C(w)=90w" +80w™
C '(w)=180w—-80w™ v derivative
180w —80w ™2 =0 v’ equating derivative to zero
180w" —80=0
W= 80
180
[ 80
W= 3 f—
180
w=10.76 v value of w
(6)
[10]
17.8. ACTIVITY 8
8.1 36cm v answer (1)
8.2 =6 (=287 +3r— 6) have no real roots
Insect reaches the floor only once. VvV only once (3)
8.3 h(t) =2 +15¢> — 24+ 36 v’ expansion
W(f)=—6t" +30r—24
2 YA — -
—6"+30r-24=0 v — 61 +301-24=0
- =5t+4=0
(t=dH(r-1)=0
t=4 or t=1 v'both values
Only #=4 because maximum value required
h=-2(4)" +15(4)" —24(4)+36 =52 cm v answer 4)

(8]
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17.9. ACTIVITY 9
A
D
H
-
C
B F G
AH 3
91 HG 2 v answer (1)
9.2 Area of a parallelogram = base x | height
) 3 2 2
=i5_n= v —f
Area 5(_ r}.sr 5
3
6 «;154)
Area=—I{(5—1)¢ -
25
6 , 6 6 6
Alt)=——1" +—1 v Alt)=——1" +—t
25 5 25 g
12 6
A(t)=——1+—
) 25 N 5
' 12 6
_1_"{+E:O \f’—\:‘}‘_{_?
25 5 =
12t-30=0
30 5
= . Dr—1
1. = v answer
(5)
[6]
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ACTIVITY 10

v (x=0) +(x*+2-3)

2 4 2
=x+x —-2x"+1

4 2
=x —x +1

. . . & 5
PB will be a minimum if PB-
é ]

dPB*)_, 5,
dx

4x* -2x=0

15 a minimum

4 >
v oxT —x +1

J.'(-.T: -1)=0
2 ].
x=0 or x"=—
2
1
x=—= ,
v v X=—
\;'3
1Y (1Y
PBl=[_1_'_+1 , (1Y (1Y
v2) \42) v’PB‘=‘ _J -| = +1
1 -l '\.\: \:
:———+1
4 2
T4
PB = V3 _ 087 v answer
OR/OF OR/OF
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Gradient of tangent to curve =2x
. S X
Gradient of line joining B and the curve =

_.‘.! -1

X
Shortest distance will be where tangent to curve is

perpendicular to the line joimng P and the curve.

1
X=—
32
4 3
1 1
S = +1
\v2) \«2
11
=-_"41
4 2
3
4
PB= — =087
2

OR/OF
P(k:k* +2) and B(0; 3)

BP L tangent passing throughy=x" + 2 at P.

m =2k

tangant at P

Mgp =— —

-

Vs ={—i](k}+3=2,5

2=2.5and so k= J_‘iandP(\/_il“]

BP= \/{ 5-0 : (:.5—3J’=\E="?=o.8'

v answer

v valuc of yat P

v value of k

v’ answer

[7]

42| Page




SOLUTIONS FOR COGNITIVE LEVEL 1 AND 2 ACTIVITIES
INDEPENDENT EVENTS, MUTUALLY EXCLUSIVE EVENTS AND VENN DIAGRAMS

QUESTION 1

P(AorB) =P(A) + P(B) — P(Aand B)
0,428 = 0,12 + 0,35 — P(A and B)vV

~ P(Aand B) = 0,042V

hence for independent events:
P(A and B) = P(A) x P(B)

0,042 = 0,12 x 0,35V

0,042 = 0,042

Thus, Aand B are independent events v/

QUESTION 2

for independent events:

P(A and B) = P(A) x P(B)V

0,126 = 0,2 x 0,63V

0,126 = 0,126

Thus, A and B are independent eventsy’

QUESTION 3

1.

for independent events:

P(Aand B) = P(A) x P(B)

P(Aand B) = 0,4 x 0,5V

P(Aand B) = 0,2V

2.

identity rule (basic rule of probability):
P(AorB) =P(A) + P(B) — P(A and B)
P(AorB)=0,4+05—0.2V

P(Aor B) = 0,7V

3.

for complementary rule:

P(not A and not B) =1 — P(Aor B)V
P(notAandnotB) =1 — 0,7V

20



P(not A and not B) = 0,3V
QUESTION 4

1.
for independent events:
P(A and B) = P(A) x P(B)
0,12 = 0,4 x P(B)V
P(B)=0,3V

2.
identity rule:
P(Aor B) = P(A) + P(B) — P(Aand B)V
P(AorB)=0,4+0,3-0,12
P(AorB) = f

50

P(Aor B) = 0,58V

3.

complementary rule:

P(not A and not B) =1 — P(Aor B)V
P(notA and notB) =1 — 0,58V
P(not A and not B) = 0,42V

QUESTION 5

for mutually exclusive events:
P(A or B) = P(A) + P(B)Y

0,57 =P(A) + 2P(A)

~ 3P(A) = 0,57

= P(4) = 0,19V

Now:

P(B) = 2P(A)
P(B) = 2(0,19)
P(B) = 0,38V

QUESTION 6

for mutually exclusive events:
P(AorB) =P(A) + P(B)

0,96 = P(A) + 3P(A)

~ 4P(A) = 0,96

21



0,96
4

= P(A) = 0,24

= P(A) =

P(B) =1 — P(B)

0,28=1— P(B)
~P(B)=1-028
= P(B) = 0,72

hence P(A or B) = P(A) + P(B)
0,96=0,24+0,72

0,96 = 0,96

Therefore, A and B are Mutually exclusive.

QUESTION 7

1.
Complementaryrule
P(A) =1 —P(notA)
P(A)=1-0,45

P(A) = 0,55V

2.

for mutually exclusive events:
P(A or B) = P(A) + P(B)V
P(AorB) =0,55+ 0,35

P(Aor B) = 0,9V

3.

For independent events:

P(A and B) = P(A) x P(B)V
P(Aand B) = 0,55 x 0,35

P(Aand B) = 0,1925

P(A and B) = 0,19V

QUESTION 8

1.
for mutually exclusive events:

P(A or B) = P(A) + P(B)
3 1

P(AOI‘B) =§+Z
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P(AorB) = Z\/
2.

identity rule:

P(AorB) = P(A) + P(B) — P(A and B)V
3 1

P(AorB) = §+Z_ P(A and B)

but

for independent events:
P(A and B) = P(A) x P(B)

3 1
P(AandB) =§XZ
3
P(A and B) =§\/
5 3
hence, P(Aor B) = 8§ 32

17

P(Aand B) = —2\/

QUESTION 9

1.

for mutually exclusive events:
P(AorB) =P(A) + P(B)

P(AorB) =02+ 0,7V

P(A or B) = 0,9V

2.

identity rule:

P(AorB) = P(A) + P(B) — P(A and B)

but, A and B are independent:i.e. P(A and B) = P(A) X P(B)
= P(A or B) = P(A) + P(B) — P(A) x P(B)V
P(AorB)=0,2+0,7—0,2 % 0,7V

P(Aor B) =09 — 0,14

P(Aor B) = 0,76

23



QUESTION 10
for independent events:

24



P(Aand B) = P(A) x P(B)V
0,2 = (x +0,2) x (0,2 + 0,3)
wx =02V

for the y value:
x+02+03+y=1V
024+02+03+y=1

y=1-07
y =03V
QUESTION 11

for independent events:
P(A and B) = P(A) x P(B)V
0,1=(x+0,1) x 0,4V

0,1 =0,4x + 0,04

0,4x = 0,06

X = 0,15\/

for the value of y:
x+01+03+y=1V
015+0,14+03+y=1

y=1-055

y = 0,45\/
QUESTION 12
1.

Venn diagram should include the following information:
n(s) = 600

n(H) = 372

n(R) = 288

n(neither H or R) = 56

n(HandR) = x

2,
(372 —x) + x + (288 — x) + 56 = 600V
716 — x = 600

x =116V
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3.

for mutually exclusive events: P(Aand B) =0
but P(A and B) # 0 in this caseV

~ Nov , Aand B are not mutually exclusive events.

QUESTION 13

1.Venn diagram must include the following information:
ns=240

nR=122

nB=58

nC=96

nR or B or C=16

nR and B=22

nC and B=26

nR'or B'or C'=26

nR and C=x

2.
100—x+x+70—x+ 6+ 16+ 10 + 26 + 26 = 240V
254 — x = 240V

—x = 240 — 254

—x =—14

x = 14V

3.
3.1.
26

P(only B) = m\/

13
P(only B) = 120

P(only B) = 0,11V

3.2.
P(C’) =1- 1;(6C)x/
P(CY=1—__
240
P(C) =_
5
P(C) = 0,6V
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3.3.
16 +6+ 14+ 10

P(at least two sports) = 240

Vv

P(at least two sports) = 520

P(at least two sport) = 23

120
P(at least two sport) = 0,19V

QUESTION 14

1.

11 studentsv

2.

Venn diagram must include the following information:
n(Sample Space) = 80

n(N) = 44
n(G) = 33
n(L) = 39

n(N and L) = 23

n(G and L) = 19
n(Nand Gand L) =9
n(N or G or L) = 69

3.
21— x+x+14—x+9+14+10+6 + 11 = 80vV
85 — x = 80V
x=5
4,
5+14+10+9
P(at least two magazines) = 20

P(at least two magazines) = 0,475V

QUESTION 15
1.

Venn diagram must include the following information:
n(Sample Space) = 173
27



n(M) = 110

n(F) = 55

n(S) = 67

n(M and F but S") = 20
n(M and S but F") = 11
n(F and S but M) = 16
n(Mand f and S) = x

2,
79— x+20+x+11+19—x+ 16+ 40 —x = 173V
185 — 2x = 173V

XxX=6
QUESTION 16
1.

Venn diagram must include the following information:
n(Sample Space) = 103
n(Cor ForV) =2

n(only V) =5
n(only C) = 2
n(F) =21

n(only F) = 3

n(C and F) = 66
n(Vand F) = 75
n(CandV and F) = x

2.

5412424+ x+75—x+66—x+3+2=103V

x =62V

3.

P(only eats chicken and fish and no vegetables) = :)_3\/\/

12+ 4+ 13

P(ANY TWO) = T‘/
29 y

P(ANY TWO) = 153

QUESTION 17
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1.

Venn diagram must include the following information:
n(Sample Space) = 2140

n(4) = 890

n(N) = 680

n(P and A) = 120

n(P and N) = 110

n(A and N) = 140

n(P) = x

n(4 or N orP) = 2140

2.

x4+ 80+ 40 + 70 + 470 4+ 100 + 670 = 2140V
x + 1430 = 2140

x =710V

Number said lack of parental support
=710+ 80+ 40+ 70

=900
3.
80+ 100+ 70
P(exactly 2 problems) = 5140 VW
P( tly 2 problems) = 250
exactly 2 problems) =

P(exactly 2 problems) = 0,12V (0,1168224299)

QUESTION 18

1.

n(Sample Space) = 120

n(M) = 50

n(S) = 52

n(D) = 52

n(M and D) = 18
n(M and S) = 22

n(S and D) = 16
n(Mand S and D) = 6
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n(only M or only D or only S)

P(exactly one newspaper) =

n(Sample Space)
16 + 24 + 20
P(exactly one newspaper) =~ 1597
60
P(exactly one newspaper) = 155
1
P(exactly one newspaper) = 3= 0,5
3. 6
P(M'orD'orS) = ___+
20
P(M'or D'orS") = _
15
P(M'or D'or S') = 0,13V
CONTINGENCY TABLE
QUESTION 1
1.
18 20
P(boy, tennis or squash) = 155 % m\/
P(boy, tennis or squash) = 0

P(boy, tennis or squash) = 0,32V

2.
41
P(learner, tennis) = ——
120
P(learner, tennis) = 0,34V
3.
P(girl) = —
(girl) = =
P(girD) = —
girh) =
P(girl) = 0,42V
4,

for idependent events:
P(boy and golf) = P(boy) X P(golf)
32

P(boy and golf) = P(boy and golf) =

30



120

15

31



P(boy and golf) = 0,27
On the other hand

70 44
P(boy) X P(gOlf) = 120 X m\/
77

P(boy) x P(golf) = m\/
P(boy) x P(golf) = 0,21

= 0,27 # 0,21
Events are not independent.

QUESTION 2

P(Right and Light) = P(Right) x P(Light)V
a 48 20\/

6080 50
a 4

60 15
a=16V
b=20-16
b=4V
c=48-16
c =32/

QUESTION 3
1

83
P le) =—
(male) 150

P(male) = 0,46V
2.
P(not game park) = 1 — P(game park)
62
P(not game park) = 1 —m\/
59
P(not game park) = —
60

P(not game park) = 0,66

3.

events are independent if:

P(male and home) = P(Tln?fle) x P(home)V

32



~. P(male and home) =

180

Vv
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P(male and home) = 0,07222

Whereas
83 5 20
P le) X P(h =aan X —
(male) (home) 180 180
P(male) x P(home) = ﬁ
1620

P(male) x P(home) = 0,05123V
Therefore P(male and home) # P(male) X P(home)
Thus, events are not independenty/

QUESTION 4
1.
a =60+ 100
a =160V
2.

60

3
P(M) ==

(M) 3

P(M) = 0,375V
3.

for independent events:

P(Male and Coffee) = P(Male) x P(Coffee)V
b 3 80

TR T
16b = 480
b =30V
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SOLUTIONS FOR COGNTIVE LEVEL 3AND 4
QUESTION 1

1 5 1 W
x+61+12+3—

x=E\/
1 1

s P(A) = — 4+ =
(4) 12+6

P(4) = %\/

QUESTION2

Disagree. The events A and B have an intersection and are therefore not mutually
exclusive.

P(Bor C) = P(B) + P(O)V
P(Bor C) = 0,3 + 0,32
P(B or C) = 0,62V

P(A and B) = P(4).P(B)

P(A and B) = 0,45 x 0,3

P(A and B) = 0,135V

~ P(AorB) =P(A) + P(B) — P(A and B)
P(A or B) = 0,45+ 0,3 — 0,135

P(Aor B) = 0,62V (0,615)

QUESTION 3
SOLUTION
P(pass Music or Art)
= P(Pass Music) + P(pass Art)
— P(pass Music and Art)V

P(pass Music or Art) = 0,4+ 0,6 — 0,3V
P(pass Music or Art) = 0,7V
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TREE DIAGRAMS
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Activity 1

1.1 F
36
100
w
63
100 64
100
NF
F
12
100
37
100
D
88
100
NF
1.2 | P(NF) = P(R n NF) + P(D n NF)
T 407 i 252
T 1250 ' 625
P(NF) = 0,7288
1.3 P(DNF i x_12
( = 100 ~ 100
111
P(DNF) = m

P(DnF) =0,044
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Activity 2

2.1 C
7
10
1
3
T
221 | PICY=P(SNECY+PRNC)
P(LC) = + !
521
P(C) = 0,45
222 | P(TMY=P(5NnT)+P(RNT)
P(T) - + = 0,3
35 7
223 | No.of days = P(D) x 245

No.of days = i+i) ® 245 = 87 days

35 21
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Activity 3

3.1
A
17
R
8
18 1_0
17
E
18
B
3.2.1 28
P(RNR) = 153
P(RNnR) = 0,183
3.2.2 | P(at least one blue) =1 — P(RNR)
P(atl blue) = 1 <8
at least one blue) = 1 — 3=
P(atl blue) = 12>
at least one blue) = 153
P(at least one blue) = 0,817
323 40
P(RNB) = ——
P(R N B) = 0,261
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Activity 4

4.1

M
35
100
B
40
100 65
100
ML
M
45
100
60
100
G
55
100
ML

P(M)=P(GNM)+P(BNM)

B = 117 7
=200 50
— 173

(M) =200
P(M) = 0,433
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Activity 5

5.1 20 4
PS5y
5.2 B
18
19 = 33
34 1_5
33 G
B B
ey 34 G
35
14
33 G
19 B
33
Aa 29 B 14
35 34 33
G
G 20 B
33
14
34 G
13
33 G
>3\ pBnGnB L
(BoGnB)=q10
P(BNnGnB)=0,145
5.4 13
PGNGNG) =—
@ ) 187
P(GNGNG) =070
5.5 | P(at least one boy) =1 —-P(GNGNG)
P(atl boy) =1 13—0930
at least one boy) = 1570
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Activity 6

6.1 — 259

%l R|w©
[ N

x = 32 balls

6.2

6.3 | P(same colour) = P(RNR)+P(GNG)+P(YNY)

P( ! e 7 15 153
same colour _124+496+496
P( ! s 49

same colour) = 124

P(same colour) = 0,395
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Activity 7

7.1
2
1 A ’
- 1
2
A
1 Ko
1 3 B 2
2
s
2
1
2
1 1
1
-— o A =
2 2 2
B 1
2
1
2 B
2
2
7.2 : S S |
PBNBNB)==X=X=
( I=5X5%G
1
P(BNBNB) =7
7.3 | P(Alfred won 2 points) = P(ANANB)+P(AnNBNA)+P(BNANA)
P(Alfred 2 't)—1+1+1
fred won 2 points =g gty
¢ 3
P(Alfred won 2 points) = 3
P(Alfred won 2 points) = 0,375




Activity 8

t+2
o
t
2 t+1
t+2
Y
1
t+1
Y

P(Same colour) = P(ONO)+P(YnY)

SZ_(t ><t—l) (2 1)
100 \t+ 2 e+ T ez e+
SZ_tz-—t+2
100 t2 +3t+ 2

S2(t?2 + 3t +2) =100(t2 —t + 2)
48t%2 — 256t +96 =0

3t2 —-16t+2=0

t_15¢~.#232'
T 2x3

t=012 or t=521

t=5

53



Activity 9

18
40

11
39
10
39
18
39
12
®_—
39
18
39
12
39 _10
39

17
39

/

9.1 18 X7
P(GNG) —4—0x3—9-—0,196

10 12
P(RnB)-i-P(BnR):(Eng

9.2

12 10

—) + (E X E) = 0,154
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ACTIVITY 10

w
85
100
F
70
100 i
100
L
w
55
100
30
100
UF
45
100
L

P(UF and W) = 22 55
100 100

COUNTING PRINCIPLE SOLUTIONS

OUESTION 1

=72/
= 823543V

=71V
=7X6X5Xx4%x3x2x%x1
= 5040V
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There are 3 vowels = 3 options for first position
There are 4 consonents = 4 options for last position
The remaining 5 letters can be arranged in5 X 4 X 3 X 2 X 1 ways

3x(5x4x3x2x1)x4=1440VVVVY

QUESTION 2

71
T 3Ix 2

= 420V

W

6!
number of ways = 5\/

number of ways = 120V

QUESTION 3

)
=(9—5)!‘/

=15 120V

OR
=9x8X7x6x5/
=15 120V

=8X7X6X%X5X4VV
=6720V

= 45/
=1024V

QUESTION 4

—9x8X7X6X5V
= 15120V

4 consonants and 5 vowels
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=5x5x4x3x2x1VV

= 600V
OR

=5x 5!V
= 600V

QUESTION 5

=10x10x 10x 10 x 10
= 105
=100 000

=10Xx9X8X7x6V
= 30 240V

OR

10!
=5V

= 30 240V

Number of PINs that DO NOT contain 9s
=9X9XxXx9%x9x%x9

=59 049V

P(at least one 9) = 1 — P(no 9s)V
59049

P(at leastone9) =1 — 100 000

P(at least one 9) = 0,41V

QUESTION 6

57




= 14!
= 8,72 x 1010/

=41 x5! x 31 x 4! x 21/
= 829 440V

1T
T 20 2!

= 9979 200V

10T
T 2% 2!

=907 200V

QUESTION 7

=71V
= 5040V

=1x5'x1V
=120V

= 41 x 41V
=576V

=7X6X%X5x4V
= 840V

QUESTION 8

=26 X 25X 24 X 23 X 22
= 7893 600

OR
26!
(26 -15)!
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= 7893 600

=24 x 23 x 22V
=12 144V

=7
—7X6X5x4x3x2x1V
= 5040V

=3Ix 5!V
=(Bx2x1)x(Gx4x3x2x 1V
= 720V

QUESTION 9

=51
=5x4x3%x2x1
=120V

2T X 3!

120
2X6

120

W

P(having S and T as first two letters) =

P(having S and T as first two letters) =

1
P(having S and T as first two letters) = 1_0\/

QUESTION 10

= 8!/
=8X7X6X5%x4%x3x%x2x1V
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= 40320V

girls can be seated together in 5!
then girls and boys together can be seated in 4!

~= 50 x 4!

=120 X 24
= 2880

5T x 41
P(girls are together) = 8l

2 880
P(girls are together) =

40 320
P(girls are together) = 0,071V
QUESTION 11
=71
= 5040V
= 4! x 41V
=576V

47X 41

P(girls seated together) = 7

P(girls seated together) >76
Lris seate ogetner) = ———
g g 5040

4
P(girls seated together) = g\/

P(girls seated together) = 0,11V [0,1142857143]

4T % 31
P(girl, boy, gilr, boy ...) = 7
P(girl, boy, gilr, boy ...) ey
irl, boy, gilr,boy ...) = —
) v, g y 040

1
P(girl, boy, girl, boy ...) = =

P(girl, boy, girl,boy ...) = 0,03V [0,02857142857]
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QUESTION 12

7X 13X 6

P(girl ... girl) = T\/\/

1
P(girl ... girl) = E\/

BTX 71
P(boy, girl, boy, girl ...) =——=—V
P(boy, girl, boy, girl ...) vy
o Y r ) o ) i ... =
7T 6435

QUESTION 13

=61V
=6X5Xx4x3x2x1
=720V

=51 x 2/
= 240V

Number of ways Mary is at an end of the row on the Left = 1 x 5!V
Number of ways Mary is at an end of the row on the right = 5! x 1V

Total number of arrangements = 6!
5/x1+1x5!
6!

P(Mary is at an end of the row) =

1
P(Mary is at an end of the row) = _v
3

QUESTION 14

n(codes) = 204 x 9/
n(codes) = 1 049 760 000V
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n(digits unequal even numbers) = 20% X 4!

n(digits unequal even #) = 3 840 000

o 3 840 000
P(digits unequal even #) = 1049760 000
8
P(digits unequal even #) = W
2187
QUESTION 15
=111V
= 39916 800V
Number of ways so that the shirts are together and trousers are together
=71 x 4! x 21/
= 241920V
7X9I'xX 4
P(shirt at beginning and trouser at the end) = — VW

14
P(shirt at the beginning and trouser at the end) = = V

QUESTION 16

=71V
= 5040V

koketso and marvin can sit together in 2! 6!V
they will not sit together in 7! — 2! 6! waysV
a=70=2161Y

= 3600V

1
P(sit at 6th position) = g\/\/
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