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INFORMATION SHEET

s —b+4b2 —4ac

2a

X

A=P(+ni) A=P(1-ni) A=P(1-1)"

T,=a+(n-1)d S,,=%[2a+(n—l)d]

A
- ; s _ay 1 . Seusg

. r=1
F=x|(1+1.')"—1| P=|1-(1.+f)"'|

f'(x) = lim f(I-’l-h)—f(X)
1

h—0 /

X+ X L
dz\l(xz'xl)2+(y3-yl)2 M(l 2;31 .2]

2 2

Yo=P
y=» =m(x-x1) m=-2_-1 m=tané
b |

y=mx+c

(r=af +(y-0) =°

wime - P __ €
smA smB sinC

1 .
a2 =b2 +02 —2bc.cos A areaAA.BC=Eab.smC

sin(a + ,B) =sina.cos f + cosa.sin f

cos(a + ,B) =cosq.cos f—sina.sin ff

2 -2
cos” @ —sin” a

cos2a ={1-2sin’ @

sin(a - f)=sina.cos f - cosa.sin

cos(a - ,B)= cosa.cos ff +sina.sin §

sin2a = 2sin@.cosa

2
2cos” a -1

1

- 2
Z(xi "‘f)

gl = Jul
n

P(A4 or B) = P(4) + P(B) — P(4 and B)

p o 2=TKy=5)
P
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SECTION A: PAPER 1
ALGEBRA, EQUATIONS AND INEQUALITIES
Paper A

1.1.1 | 3x* +5x=0
x(3x+5)=0

x=0 or Jc=—2
3

4x* +3x-5=0

=@ £B) -4(4)-5)
2(4)

x=080 or x=-1,55

(x-1Y-9>0
x?—-2x-820

(x—4)x+2)>0 \ I /
x=4 or x=-2 ‘_'_2 - >
x<-2 or x=4 \L/

5% .5*=0

5(5* -D=60

5520 or 5 =1
x=0

OR/OF
52x T 51
2x=2x
x=0
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x+5)(x-4)=0
x=4 or x#-5

2x? -y =7 e k)
ST )

2x? -81+18x—-x* =7
x> +18x—-88=0
(x+22)x-4)=0
x=-22 or x=4
y=31 or y=5

OR/OF

2xt —y? =7 wisal(l)
x+y=9 50 (2)
x=9-y

20-y)-y* =17
2(81—18y+y2)—y2—7=0
162-36y+2y* —y*=7=0
¥y =36y+155=0
(v-31)y-5)=0

y=31l or y=5

x=-22 or x=4

PxT=(-a)l+a)l+a*f1+a*).(1+a™?)
PxT=(1-a*f1+a*f1+a*)..(1+a")
PxT=(1-a*f1+a*).[1+a"?)

PxT =(1-a*).(1+a*?)

PxT =(1-a"?Y1+a*?)

1024

=]-a
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XX +x-12=0
(x=3)x+ 4)= 0

x=3or x=-4

3x2-2x=6
3x2-2x-6=0
2+(-2)° —4(3)-6)
2(3)
x=179 or x=-112
m =x-1
2x+1=(x-1)
2x+1=x>=2x+1
x*=4x=0
x(x—4)=0
x=0orx=4
x#0or x=4

X =

x?=2x>3
x?=2x-3>0
(x=3)x+1)>0
CV's:ix=—=1:x=3

[—
3 »

x<—lor x>3
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2y-=2
y+2y—2=2y" =2y
2y’ =5y +2=0

2y—=1)(y=2)=0

—+—=1
X X+2

X+2+2x=x +2x
x?=x-2=0
(x+1)(x=2)=0
x=-=1 or x=2

y= or ¥y
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2m+l + 2m — 3n+2 _ 31:
2"(2+1)=3"(3 -1)
2" (3) =3"(8)

2" (3)=3"(2%)
Som=3and n=1
Som+n=4

OR/OF

2#:4—] + 2m — 3n+2 _ 31:
2"(2+1)=3"(3*-1)
2"(3)=3"(8)

27 (3)=3"(2%)

2»:-3 = 3n-1

Only trueifm—-3=0andn—-1=0
Sm+n=4
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(Bx—6)(x+2)=0
x=2 or x=-2
237 —=6x+1=0
—-b+ b’ —4ac
2a
- 6.tJ(—6)'—4(2)(l)
2(2)

x=282 or x=0,l18

x* =90 > x

X —x—90>0
(x+9)x=10)>0

cV: x=-=9 or x=10

AN
_g\l_/m

xX<—9 or x>10

OR/OF
(—o0;=9) or (10:90)

x=7Jx =-12

x+12="7J/x

(x+12) = (7=

X2 4+ 24x +144 = 49x

x?=25x+144=0
(x=16)(x=9)=0

x=16o0or x=9

OR/OF
x=7Jdx+12=0

(Vx-3)Vx-4)=0 or let Jx=k
\/._‘=3or \/:_'=4

x=9 or x=16
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(1) in (2):

x(2x=-2)=4

2x* =2x—4=0
xP=x-2=0
(x=2)x+1)=0
x=2 or x=-1
y=2 v=-—4

OR/OF
2x—y=2

x =l_1.—'+1
2

=4

(1) in (2):

1
1{—1-‘+1J=4
N3-

l_v: +y—-4=0
2

1y 4+2y—8=0
(y+4)(y=2)=0

y=—4 or y=2
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(2)in (1):

2(1]_:‘,= 2
'\r‘,

8—1y’—2y=0

¥y +2y-8=0
(v+4)(v—-2)=0

y==4 or y=2

x=-—1 x=2

2.5" ~5"5 +5".5°
(2 5+25)
ol 1o

)

2.5n 5n¢1 o SIN-

2(5"(11))

OR/OF

Any integer multiplied by an even number will be
even
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5x+3x-1=0
e —314[37 - 4(5)(-1)
2(5)
x=0,24 or x=-0,84

2x" +6x—8=0
2(x+4)(x—l)2[] OR (2x+8)(x—l)20
CV:x=—4 or x=1

SLx<—4 or x=1

V3x+13=x+1

3x+13=x"+2x+1
0=x"-x-12
0=(x-4)(x+3)
x=4 OR x=-3

3 483 —1=0
937 +83 —1=0
(9.3 -3 +1)=0
1

3F=— OR 3 #-1
9

Lx==-2
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OR

3 183" —1=0
9.3 +8.3 ~1=0
Let k=3
9k* +8k —1=0
Ok —1)k+1)=0

k=l or k=-1
0

X =3xv+y —11=0

(2y+3)" =32y+3)y+y>=11=0
4y +12y+9-6y" =9y +y*=11=0
V' =3y+2=0

(y=2)(y-D=0

y=2 or y=I1

x=7 or x=5

f(x)=x"-5x+¢
b* —4ac =41
(=5)" —4()(e) = 41
—4c=16
c=-4
OR

2 2

E I

c=-4
OR

SRS

2 2
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X -121=0
(x-11)(x+11) =0

x=11 or/ of x=-11

¥ +3=5x

¥ -5x+3=0

_ 5£4/(-5)° -4 (3)
2(1)

=5J_rJE

2

X

X

x=4,30 or/of x=0,70
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(x-1)(x—5) <12

¥ -6x-7<0
(x+1)(x-T7) <0

CV: x=-1 or/ of

/
T

Sol/Opl: —-1=x=<7
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2" +2"% =40
2" +2°2° =40
2"(1+4) =40
2* =8
2*=2°

x=3

V10— —x+2=0
VI0- % = x-2
10-x =X —4x+4
2X¥ —4x-6=0

X -2x-3=0
(x=3)(x+1)=0

x=3 or/ of xz=-1

y—x=2

X +2xy—4=0
y=x+2

X +2x(x+2)-4=0
3¥ +4x-4=0
Bx-2)(x+2)=0

X= or/of x=-2
y= or/of y=0

OR/OF

y—x=2

X +2xy—4=0

x=y—2
(y-2)*+2y(y—-2)-4=0
V—dy+d+2y —dy-4=0
3y° -8y=0

y@y-8)=0

y=0 or/of

x=-2 or /of
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f(x)=x(x+a)-b
f(a)=0
alat+a)—-b=0
2a° -b=0
b=2a"

g(x) = 2x* +b—dx
g(b) =0

2b° +b—bd =0
b(l-d) = 2b°
1-d=2b
1-d=2(2a")
1-d=44a°

AR
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Paper F
1.11 | x(x+6)=0

x=0o0r x=-6

3 +8x=-2
I +8x+2=0

_-bx+b*—dac
2a

= -8 ./(8)" -4(3)(2)
2(3)
¥x=0,230r x=-2,90

X

x*-64<0
(x+8)(x-8)<0

Critical Values: -8 and 8

-8<x<8 OR [-88]

X Jﬁ+1=x
JX+5=x-1
[JK+5)I={I—1]I
X4+5=x"-2x+1
X! -3x-4=0
(x—4)(x+1) =0

x=4or x=-1

Sx=4but x#-1
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6x+5xy—5y=8 and x+y=2
x=2-Y..(3)
6(2-y)+5(2-y)y-5y=8
12-6y+10y -5y* -5y =8
5y’ +y-4=0
(5y—4)(y+1)=0

4
=—or y=-1
y ; Yy

xzﬁ or x=3
5
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Paper G
1.1.1

x==3 m.ng
3

1.1.2

Ix* +5x-8=0

_ b+ \b* —dac

2a
—(5)£(5) -4(7)(-8)
B 2(7)
x==14% or x=0,77

X

T
=2x-8
nx=2x=82>0

(x—4)(x+2)>0

>0

N/

— s / OR

Y/

<=2 orx>4

32 =42-53"
337 +53 =42
3*(9+5)=42

xP=15x+26=0
[.t-E]{Jr-IE}:{]
x#2 or x=13
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x=3+y
(3+y) —y(3+y)=2y"+7
9+ 6v+ v =3y—y* =2y =7=0
2y*-3y-2=0
(2y+1)(y-2)=0

1
)=—— Oor =2
) 3 .

{

.\'=31—'—1J or x=3+2
L3

x-—-§ or x=5
2

<
Il
>
I
I

X —x(x-3
—x +3Ax =2 +12%~]1 8~
2x° —IS\+2

(2x-5)(x-

2(x=3)"+7

vm\l V
Il
Nl\ﬂ.\,lu o O O

=
Il

2+ px=p =0
A=b*—4ac
-4(2)(-»)
=p +8p*
=9p°

=(3p)

.. The roots are rational

JU\
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OR

2 +px—p =0
o ~b++/b* —4ac
= 2a
~(p)\(p) -4(2)(-P")
2(2)
_ =gk ,/9;):
4

_=pip

4

=§ or —p

.. The roots are rational
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X 4+2x+1=0
(x+1)(x+1)=0
x+1=0 orfof x+1=0

x=-1 orfof x=-I
OR/OF

X +2x+1=0

_ —bh++b* —4dac

2a
=) £4(2)* =4()(D)
- 2(1)
2440
2

x==1 or/of x=-1

X

x(5x=-3)=1
S5x° =3x—1=0

—h++b* —4dac

2a
I G 2 N 16 )

2(5)
r_BiJE
10

xX=

Sx==0,24 or/of x=0.84
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2x+3>x°

- +2x+3>0

x'=2x-3<0

critical values/kritieke waardes
(x+D(x=3)=0

x=—lorlof x=3

-l<x<3, xeR

OR/OF
xe(-1:3), xeR

VIx=12-x=0
NIx=12=x
(JTx—lZ)E =(x)’
Tx—12=x"

X =Tx+12=0
(x=3)(x—-4)=0
Lx=3or/of x=4

3x42
l .
6 216

6—3.\'—2 x 69.1' — 6—3.-
Sobx—=2==-3
6x =—1
|

X=——
6
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From/Vanaf(1):y =—x+3
(3)into/in(2):
x2+2(—x+3)2=18
x2+2(x*—6x+9)—18=0
x?+2x2—12x+18—-18=0
3x2—12x =0

3x(x—4)=0
3x=0orfofx—4=0
x=0or/ofx =4
y=3or/ofy =—1

() ~(¢2) =17
(5)" -(2)" =25-8
(5)"-(2)" =5 -2

lx=2 and/en l}==3
2 3

= x=4 and/en y=9
P=(4x9)=36
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(3x—6)(x+5)=0

x=2 or x=-5

T +4x-9=10
(4)£/(4) —4(7(-9)

2(7)
x=0.88 or x=-1.46

(3— x)x+7)<0
cvix=3 or x=-7

x<—1 or x=3

—(x=3)(x+7)<0
(x=3)x+7)>0

x=3 or x=-—1T

x<-7 or x>3

3Wx+3-5=x
3Wx+3=x+5
(3vx+3f =(x+5)
9(x+3)=x" +10x+25
Ox+27 =x" +10x+25
X +x-2=0
(x+2)x-1)=0

x=—2 orx=1

Both valid answers

JU\
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y=3x+2......(1)
1.3_4
Yy X

1 3
w2 x
x+3(3x+2)=—4(x)(3x+2)
x+9x+6=—-12x"—8x
12x* +18x+6=0
2x° +3x+1=0
(2x+1)(x+1)=0

X=—— or x=-1

y= _?IJ+2 or y:S(—l)+2

y= or y=-1

2 3

8 3

2t 3

2 3
9x3 _ gyl
x-3=0

x=3
x+y=3+1=4
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(x+2)(x—-2)=5

Method 1

1 5,
—x =2x-1=0
2

—(—2)i\](—2f X HE
X= =2++/6
)
2| =
2

SLx=4.45 or x=-0,45

Method 2

lf—h—hﬂ
2

X —dx-2=0

A a2 4£404
) 2(1) 2

Sx=4.45 or x=-0,45
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5<x(7-2x)
2x" —Tx+5<0
(2x—5)(x-1)<0

Cﬂﬁh&i
2

5
l<x<—
2

But since x > 2

5
L2 x<—
2

3 —1=+23"+10
(37 -1) =23 +10
323" +1-2.3"3
3 -83"-9=0

(3 -9)(3"+1)=0
3'=%o0r3 =-1
3 =3

Sx=2

For real and equal roots A =10
Lpt=2p+l=0
(P=1)(p-1)=0

Sop=1

ne=4

AR
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(2y+1)" +y*=29=0
50" +4y-28=0
(y=2)(5y+14)=0
Ly=2ory=—

23
x=5orx=——
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PATTERNS, SEQUENCES AND SERIES
Paper A

2.1.1 .
2

Yes, because —1< % <1

10 o
23 p-l - 3‘:-! +3k+l-l +3L+2 1 i
p=k

327312218
AVAR VARV
First diff: 4:5:6
vV V
Second diff: 1 ;1
2a=1
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13 527=ln +-5-n
2 2

n* +5n-27054=0
(n-162)n+167)=0
n=162 or n=-167
T =13363
13527-13363 =164
164 must be added.

T, =8+(n-1)3)
T,=3n+5
41=3n+5
36=3n

n=12

P, =12

P=a+7d=1
P, =a+10d =2

d=—
3
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(10+t)+(r=2)+(r+4)
-2 1+4

r+10 -2

(t=2) =(r+4)(1+10)

=4+ 4=1" +141+40
—18¢ = 36

Sor=-=2

Bi—d:...

o= oe——

2

OR/OF

I, -1
=(4(k+13)-1)—(4(k+5)-1)
= 4k+51—(4k+19)

=32

AR
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n=118—%&

T, = 467
118k
e T,
26 GTH=(118—4) [Ek+ 233]
26 675=236k+ 27494 -2k — 233k
2k*—3k-819=0
(k—21){2k+39) =0

k=21 or k#—%

[4k—1+467]

OR/OF
n=118—k

S = 1132—k[2{4k_1]+{118_ k—1)(4)]

26 675 =~ 182_ jr[m.f—z+ 168 — 4k]
53 350 = (118 — K)[ 4k + 466]

53 350 = 472k + 54 988— 4" — 466k
4k* —6k—1638=0

2k’ —3k-B19=10

(k- 21)(2k+39) =0

Sk=21 or k#—z—;

OR/OF
=3 T7,=7
5 5 =26675

7 el
S =§[Ea+{n—l}d]

=£[2{3}+{1]E}|4]

=27 495
~ 8, , = 27495 26 675 =820

I
820 =—[2(3) + 4n—4]

0=2n"+n—820
(Z2r+41)(n—20) =0

Son=20
Lk=1=20
k=21
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36 ; 71 ; 104 ; 135 ; 164

NN NV N
35 33 31 29

3[—1}+b=35

b=138

~1+384+c=236

c=-1

T =—1 +38n-1
-38

n=——=19
2(~1)

T, =—(19)° +38(19) —1=360

OR/OF
T =-2n+38=0
Son=19

T, =—(19)° +38(19) —1=360

n+3
—=19
2

n+3=238
n=35

OR/OF

-n* +38n-1=104
n =38n+105=0
(n—35)(n-3)=0
n=235

2 N_N MagrematoU Page 40 of 370
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a=14
T, =141° = 448
=32
25p=2
];, = 14(2)71-1

14(2°-1)
2-1
Ss =882

Sy =

114 674 - 882 =113 792

113792=896(2" -1)

n

r—1
142" -1)
2-1
8191=2" -1
2" =8192
n =log, 8192
n=13
. 7 more terms must be added to the first 6 terms.

114 674 =

OR 448 =14
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i~
o
W | =

|
Il

o,
I

-— +_
G 6]
1.1
373

121 _k+1[k+1
6 2] 3

121 (k+1)°
6 6

kF+1=%+4121
k+1=11
k=10
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3a+b=7
3+b=7
b=4

OR/OF

L-T,=7
4+2b+9-(1+b+9)=7
b=4

¥ £ =n’+4n+9
Teo=(60)" +4(60)+9

= 3849
14:21 ;30 :4%;
First difference: 7:9: 11 ;
Common 2* difference: 2

I,=2p+5

OR/OF
First difference: 7;9; 11 ;
T, =a+(n-1)d
T, =7+(p-1)2)

TP =2p+5
157=2p+5
p=76
. Between T, and T3,

OR

L,,-T,=157
(n+1) +4(n+1)+9—(n" +4n+9) =157
w4+ 2n+1+4n+4+9-n>-4n-9=157

2n =152

n=76

-T, =

n

". Between T4 and 75,

AR
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93=2n+13
90 =2n
45=n

S0+ T704+90+...+930
45
8y =—[2(50)+ (45-1)(20)]

5,, =R22050
Total raised = B22 030

OROF
S04+ 704+90+...+930

S, = ﬁ[ﬂn 930|

5,, =R22050
Total raised = R22 030

OROF
54+T7+9+...+93

45
qu = T[2f5}+f45 - IHEH

84 =2 205km
5, =R22050
Total raised = R22 030

ORAOF
5+ T74+9+...+93

S =P 5.403]
2
5. =2 205km

8,, =R22050
Total raised = R22 030

T, =(2)"
T =8

r=2

T, =2% =(2%)"

AR

YIENN Magemanou Page 44 of 370

A Division of Marematlou Group Holdings




8+ 4% +32+4° +...+4" +...
8(2* 1) 16(4" 1)
zl_Sm: -
2-1 4-1
=16 777 208 — 5 592 400
=11 184 808

OR/OF
8+32+ 128+
8(4'" 1)
n= 41
-8, =11 184 808

AR
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14 ;9 : 6 : 5 ;..
S~ T

-5 =3 —1

~ ~
2 2

2a=2 3(H+b=-5
a=1 b=-8
T =n"—8n+21

I, ==5+(n-1)2)

T =2n-7

2n-7=133

Son=20

=T, =(21)° =8(21)+21
T, =294

OR/OF

T, =T, =(n+1)Y =8(n+1)+21-n" +8n-21
n+2n+1-8n—-8+21-n*+8n-21=33
2n-7=133

Son=20

=T, =(21)° =8(21)+21

T, =294

T,=T =14
S1d+mz0
mz=—14
And T, =T,
L9+ m<0
m< -9
SL=l4<m<-9
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290 ;261 234

BN ANP AN

Ist diff -31 - 29 -27

\/\/

2nd diff

2a=2 Ja+bh=-31 a+b+c=321
a=1 I+ b==-31 1+ (-34)+c=321
b=-34 =354

T, = n' —34n+354

n* —34n+354=74
n* —34n+280=0
(n—14)n—20)=0

n=14 or n=20

£'m =
2Zn—34=1
2n=234
n=17

Term 17 will have the smallest value
OR/OF

—b
n=—
2a
34
n=—
2

n=17
Term 17 will have the smallest value
OR/OF

14+20
2

=17

Term 17 will have the smallest value
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8192

[ l]n—'l 5
—| - _":-_\. —
2 8192
1 -l 1
J— _‘_:p- _
{2) 1024
=1 4]
{%] > [%J or 272

SLn-1<10 -n+1>=-10
n<11 n<ll
Son=10 Son=10

OR/OF

8:16;32;...;8192

82" 8192
2" <1024
2”‘-' {2“]
n—=1<10

n=11
Son=10
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S =§[Ea+{n—l}d] OR &, =§{a+1]

12 2 2 12/2 8
52:3[2@ “2-”5} 51?7[5*5]

52,
=—m =
3

52,
=—1m
3

- for both sides = 2 x “‘?2 _ % = 34,67m"

OR/OF

2
Ex{l+2+3+4+5+E+?+B+9+lﬂ+11+12}x2
=3467 m°

OR/OF
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Paper F
2.1

NN N \/

17-x v-17 57 -y

\/ N \/

—34 +x 74 -2y -28 +y

T4-2y=-28+y
Jyv=102
v=34

y=34+x=T74-2y
34 -34+x=T74-2(34)
x=6

6[}0\ /QUO\ /IZIJIJ

300 300

T, =600+ (14)(300)
= 4800m OR

OR

T =300n+300

7. =300(15)+300
= 4800 m

S, =§[2[600)+[14){3[}[})]

=40 500m
=40,5km

JU\
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T

18D

=600 +(179)(300)
=54 300m

=54,3km
She will be eligible to run the Comrades.
OR
42000 = 6004 (n— 13007
41700 =300n
=139 days
She would be able to run 42 &m in less than 6 months.

OR ANY OTHER CORRECT INTERPRETATION, WITH
THE CORRECT CONCLUSION

96;91 ;86 (d=—5)

[2(96)+ 20(-5)]

P
=2 -::—i <0

P
2p<—a<l
S0<cg<2p OR
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Yes/Ja

a

5"“:1—:-“
6

_ 3

- 1
1-3

=72 cm?
Side length series / Sviengte reeks:

ﬁ+3-.ﬁ+3:... = r=1%

Area series [ Opperviakte reeks

side length / svlengte = % = Area / Opperviakte =

9
64

ol -2
5 (=)
(X

AR
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Series of ONE diagonal / Reeks van EEN hoeklyn:
62+ 6432 +3+...

|
= r=—

2
all—r"
S = (l—r )
2 (1-(3)')
= l—f
= 28,07 units/ eenhede

-+ there are two diagonals: . daar twee hoeklyne is:
= 2x 28,07 =56, 14units / eenhede

OR/OF

Series of TWO diagonals / Reeks van TWEE
hoeklyne:

12ﬁ+12+6ﬁ+6+“.
1

N3
l_ I
 _ali=r)
1-r
22(1-(5)")
=56.13 units / eenhede

= r=

AR
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I, ==8+(n—-1)2)
=2n-10

2n—-10=%§
2n=18
n=9

T, =8 ,istheadditiveinverse of first term
is die optellingsinverse van die eersteterm

T=3.T,=7;T,=11 =>d=4
T, =399

]

.S” =E(ﬂ'+f)

19995 = ”“ £ [ak=1)+399]

39990 = (101-;()(4;; +398)
4k* — 6k —208 =0
2k* =3k —104=0

k=8 or k#—ﬁ
2

JU\

\) J E N N MagrematoU Page 54 of 370

ivision of Marematiou Group Hol




T, =111

T, =6(9)° =9(9) +6
=411
T,-T,=411-111
=300

T =an"+bn+1
I,=27 = l6a+4b+1=27
I,-7,=8 = 5a+b=8

20a+4b =32
16a+4b =26
da==6
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T,=a+(n-1)d
6+(n—1)(-5)=-239
6-5n+5=-239
S5n=250
n =250

_n

S, :%[au] OR  §,=2[2a+(n-1)d]

.5'50:%[6+(~239)] 5w=§29[2(6)+(50—1)(—5)]

= 5825 Sy =25[-233]
= 5825

AR
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¥ differences: 4; 8; 12
2" difference =4=2a
=2
Ju+b=4
3(2)+b=4
b=-2
a+b+c=-9
2-2+c=-9
c=-9
T =2n"-2n-9

T,=2n"-2n-9=2(n" -n—4)-1
2(;:2 -n- 4) is even

An even number minus 1 1s an odd number

OR

T,=2n"-2n-9=2(n*-n)-9
2(;13 —n) is even: 9 is odd.

An even number minus an odd number 1s an odd number

AR
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444 p" +4p + .. =0

4+i+ 4,+... =6
O

4: 43" 43° OR 4

B
3

n:
3

5 =625

=61035 155

AR
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2a=-2 3(-1) +b=11
-1+14+c=-20

=T, =—(1) +14(7) -7
=42

AR
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13.8.3..

a=13 and d=-5
T,=a+(n-1)d

T, =13+(50-1)-5
T =57

s, =g[za+{n-1}d]

S = 2[219 +(50-1(-5)]

Sy =-5475
S, =a+(a+d)+(a+2d)+..+(1-2d)+(1-d)+I...(D
S, =l+(1-d)+(1-2d)+..(a+ 2d) + (a+d)+a..(2)

25, =(a+)+@+D+(a+l)+.(a+l)+(@+)+(a+l)

=25, =n{a+l)

;a=gm+n
o8y = g[a+a+ (n-1)d]

"8, = g[za+{n—],',1d]

2 3
I+rm+—+—+..
3 9

m
r=—
3
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2?_2?Tm=21

27-9m=21

AR
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S = glza+{n—1]d]

S =%[zm+ (20-1)(5)]

S,, =109

=T+ (n=-1)15)
qn+2

T
T

5 — 5 =14 400 —1090 =13 310

75 1]
{5:}+2}|—Z{5:}+ ) =13310

di=l di=ll

pst
Z{Sn+ # =13 310

=2l

OR/OF
T;]+T;2+];J+___+?;5 =14 400 -1 090

W7+ 112+117+ ... =13 310
T =102+ 5n

= > (5n+102) =13 310
]

T =2n-1
8" first difference = 2(98) — 1
=195

CQuadratic: T, =9 632 —1495
=9 437
28 ; 29 ., 32

AVAVAVS N

1 3 5

NN

da+b=1 93+ 3b+ c=32
)+ b=1 T, =13)° -2(3)+c=32
— 2 o= 29
OR/OF
1-2 +c=28
c=29
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2" circle: %: 3cm

3" circle: %: 1,5cm

OR/OF

o . 1y
3% circle = 6 E =15

36.?1';9:1';%;:;...

or/of n—l=lugﬁ(L]
13/\ 512

Lon—-1=9
Son=10
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FUNCTIONS AND GRAPHS
Paper A
4.1

x<% or x>1 or/of (—oo,-;—) or (1;)

y=—(x-1)+2
y==x+3

OR
y-2==(x-1)
y=-x+3

OR
y=-x+c¢

=-(1)+c
c=3
LYy=-X+3
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P'(2:4)

f(x)=log, x
2=log,4

a’* =4
a=2

y=2"

1=log, x
Sx=2 T(2;1)

RT = 2 units
P'T = 3 units

Area of ARTP '= —;-.RT.TP ;

1

=—x2x3 =3 units’
2
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y2-4 or ye[-4;»)
x*=2x=3=0
(x=3)x+1)=0
x=3 or x=-1
~E(3;0) and D(-1;0)

P(0;-3)
oy =]

s glx)=x-3
f(x)>g(x)

x<0 orx>3

Distance=—x> +2x+3-x+3=—x>+x+6
D) =-2551=0 cpee e O o L
20 2(-1)

: 1
SX=—

2
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LW=2

= -?- =2,25
4

1
4
OR
f(x) = k(x)
x*=2x-3=x-3-n
x*=3x+n=0
A =b* -4ac
= (=3)* —4(1)(n)
To touch: A=0
0=9-4n
4n=9

n=%=zb
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y=-4

X — 1ntercept:

yv=mx+c

3

m=—
2

k(x)= ;.r—3

3 -3
:&—(1):5(1)-3:T
fH=2"'-4==2

Vertical distance = ———

)= /()4

glx)=2":xe[-2:4)

1
Rangeof g: ve I:Z : 16)

: 1 1
Domain of g™ :x E[Z;lﬁ) or/of Z*_-'-.ﬁ:-::lﬁ

2.\’

x=27

y
1.

-

g
g
g

AR
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(1:8)

N Py
y= ziﬂ 1)" +8

=7

Cl0:=

8

cd=8
veR;y#0

—-3<x<0 or x25
OR/OF
xe[-3; 0)U[5:x)

=2x+k=-
X

-2x" +kx-8=0
A=(k) =4(-2)-8)
k*=64<0
CV:k=8 : k=-8

S=8<k<8 orfof

OR/OF
g (x)=h(x)
s

3

.
-8=-2x"

x=%2

y=t4 SoB(2:4)and A(-2; —-4)
For tangents:

hx)==2x+k or hix)==2x+k
4==212)+k =4 ==2(=2)+k
k=8 k==8

-2

—8<k<8 orlof ke(-8:8)
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h(x)=-2x+8
-2x+8= §

.
-2x2 +8x=8
-2%x2 +8x-8=0
X’ —4x+4=0
(x=2)>=0
A 3]

]
f(2)=?

h(2)=4

4=E+1

o

t=——

2

AR
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OR

15
f(2)=7

Tangent point of contact (2 ;

.-.4=—%(2-1)2 +8+1

4=E+t

R(2:4)

1 )
e I B r
3 7(\ 1) +8+

—

4=-%(2—1)2 +8+1t

AR
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fl(x)=2x-4
2x-4=0

Xx=2
f(2)=2>-4(2)-5=-9
~D(2:-9)
q=-5
-9=a(2)’ -5
—4=4a
a=-1
sglx)=-2"-5
ve(-»;=5) OR y<-5:veR
k<=9
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glx)=2x+6
y=6

y=2x+6
x=2y+6
1
2

.1’ =

x-3

l:r—3=2x+6
’,

X=6=4x+12
3x=-18
x=-6
A(-6:-6)

OR/OF
2x+6=x

x=-6
y=—6

AR

AB= J(G)J +(12)°

=180 =65 =13.42
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BC=+62+6> =72 =642
AB=AC =4180

1 h=(/180) -{‘E]

2

symmetry of g and g™’

=162 =92

area of AABC = lBth

= %x 72 x J162 = 54 units’

OR/OF

tan BDC =2
-~ BDC = 63.43°

tanD(:."A = !

2
. DCA =2657°

. DAC = 36.86° (ext angle triangle)
Area of AABC = l

; (M)(Jﬁ)smss,w

= 53,99 units"

OR

Area of AABC = Area of ABDC + Area of AADC
1

e DC.BO + %DC.height

2(9)(6)+(9)(6)

= 54 units”

AR
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(4;3)isapointon h

0<y<3 or ye (0;3)
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xe R x#3

y=8

3<x<5 OR/OF xe(3:5]

x<1 or x>5 OR/OF xe(—w;1)or xe(5;%)

y=a(x—3)°+8
6=a(5-3)°+8
—2=4a

1 2
=——(x—3)°+8
y 2( )

y:—%(xz—ﬁx+9)+8

1 7
=—— X +3x+—
d 2 2

AR
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7
2

=——X +3x+—
7 2 2

¥ —6x—T7=0
(x—7)(x+1)=0
x=7 or x=-1

M(-1:0)
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X+

Point (0 ; ¢)

a
Cc= +1+c

Point (3;3 + ¢

&
3+c= +1+c¢
3+c

34c=——+l+c
3+c¢

9+6c+cf =—c+3+4c+
3c=-6
c=—2

AR
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c=-2
a==2
g=-1
2
fx)=——-1
(%) —
Translation of 1 unit down

OR/OF
Translation of 1 unit to the right

AR
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—
w0
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1 1
xe[—g;l] OR/OF —Eixc:l

f is reflected in the y-axis, then translated 2 units to
the right

OR/OF

f is reflected in the x-axis, then translated 4 units
down

OR/OF

f is reflected about the line x= 1

OR/OF

f is reflected about the line y=—2

AR
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x=z{‘4n=z OR/OF (X =-2x+4=0

x=2
y=—(2)" +4(2) +5
=9

. Bl2:9)

¥ —4x-5=0
(x—58)(x+1) =0
¥=05 or x=-1
SAl-1:0)
Equation of AC:

8-0 y-0
3+1 x+1

OR/OF

Brt+8=4y

2xt+d=y

FH = —x" + dx+5—(2x+2)
FH = —x" +2x+3

Max EH at:
—b (-2

—Z2x+2=0 OR/OF x=—=
2a  2(-1)

x=1 =1

Max length of EH = W +21)+3
=4

klx)= flx+m)

=—x -2my—m" +4x+4m+5

K(x)=-2x-2m+4
K(x)=2
—2x—-2m+4=2
—2x=2m—2
x=1-m

k(l—-m) = g{l-m)
—(l-m* —2mil—m) —m" +4(l-m)+4dm+5=2(1—m) + 2

~l+2m-m —-2m+2m' —m +4—dm+4dm+5=2-2m+ 2

—2m—4=10
Som= -2

AR

Page 84 of 370

A Division of Marematlou Group Holdings




OR

k(x)= r(x+m)=g(x)
X —2mx-m' +4x+4m+5=2x+2
0=« +(2m-2)x+m" —4m-3

A= (2m-2)* —4)(m* —4m-13)
A=4m’ —8m+4—4m" +16m+12
A=8m+16=0

Som==2

OR/OF
f(0)=—x +4x+5
fl(x)=-2x+4=2
—-2x=-2
x=1

) =—0*+4(1)+5

Ly=8

-.translate 2 units to the right
Som=—2

AR
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ORAOF

y={x+pitg
y=x-3+4
¥

=x+]
Si=1

- - . [ - i —
Point closest to the origin in v =— 18 (+/a ;4 a)
X

By translation:

Ala+3:a+4)
A5 ; 6)

-4
-+4
Xx+3
__4 -+4
-x—3

. Reflection in v — axis.
A(=5:8)
AAT =10

hix)=

AR
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y=alx+1f +4
~4=a(-3+1) +4
-8 =4a

-2=a
y==2x+1) +4
y=-2x"—dx+2

k<-4
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0:-3) -3=p'"+g OR y=p" -4
g=—4

(3:4) 4=p' -4

p=8

p=2

Sflxy=2"-4

v=—4 0OROF v e(—4;m;)

glxy=mx+c
E(-3;0)
4-0 2
3-(-3) 3

=

| b2
ﬁ
+
r

¥

ry
P L

-
+
I~

—

ORAOF
Forg '
V=mx—3
I=m{d4)-3
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a=3
y=x"+bx-3
0=(1)" +(1)b-3
b=2

y=x +2x-3

axis of sym: x=—
2a

-2
=
2(1)
x=—1
y=(-1%+2(-1)-3=—4
Ci(-1;-4)

y=(-1?+2(-1) —3=—4
C{-1;-4)

yvel4:=) or y=—4

m=tands® =1

y=mx+c

—4=(l}{-1)+c

c=-—3

y=x—3

Mo, the line passes through C and D

OR/OF
Mo, a tangent through turning point C will have a
gradient of 0
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f(m—x]= f[—{x—m}]

f is reflected in the p-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 forone x intercept
hlx)=(m—x°+2(m—x-3+g
AD)=(m—0)° +2(m—-0)-3+4

O=m +2m+1

0= (m+1)°

m=-1

g=4

AR
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xe(l;x) or x>1

2

|
D{Xéé or xe[ﬂ;—}
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42" —4=15x2"
4.2°-152"-4=0
(4.2 +1)(2*—4) =0
42" +1=0o0r 2 —4=0
2":%1 or 2*=2%

N/A x=2

4k*-4=15%k
4.k%-15k-4=0
(Ak+1)(k—4)=0

k=_—1m k=1
4

:a”:‘T1 or 2% =2%

N/A x=2

AR
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A(—4;3)

For x-intercept, let y=0:

| Translate /72 4 units to the right, and 3 units down.

AR
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The points of intersection between ; and the axis of
.y -9
symumetry of j, i.e. between y=— and y=—x:

-9
—=-x

: or 3
The points are (3; —3) and (-3 : 3}

OR

Distance between origin and any point on the graph

oo

5. 8l
X+—-

%
For a minimum distance,

i(xz + 8] )=0
dx x°

2x-162x7 =0
25" =162
x* =81
x=3 or x=-3
Therefore, the points on j closest to the origin are:
(3;-3) and (-3;3).
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: %) s Y

Substitute (-

N |

-~
N
)

i -

il
r—
0D |
p Y

Ih

£ &

x
I

Substitute 3 %) in g(x)=bx":

o — R -
1 | =

=
|

N | -
;_/”

I
[ I =S
i~

> NI= |-

f(x)=4" or y=4"
Inverse: x=4
y=log,x
domain of inverse = range of function
Therefore:

1
v=log,x, xe [2;16]

—l<x<0
2
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¥ +5x-6=0
(x+6){x=1)=0
x==6 or x=1
A(-6:0); B(1:0)

C[I};—G]
—6-0
m=
0+6
=—1
y==x-6

The x-values of the points of intersection are the roots of:
g(x)=s(x)+k
—x=6=x"+5x-6+k
N +6x+k=0
If there are no points of intersection, the equation will have
no real roots, i.e.:
b* —dac<0
6" —4(1)(k) <0
—4k <-36
ok>9

OR

[ is translated upwards until there are no points of
intersection between fand h.
Just before they do not intersect any more, /it will be a

tangent to f.
Calculating the valuc of & when /r will be a tangent to f:

o, =h(v)
S=l=2x+5
x=-3
g(-3)==(-3)-6- 3
*. The contact point will be: (-3;-3).
{-3)=(-3) +5(-3)-6=-12

From =12 to =3 indicales an upward translation of 9 units.

o For g and hnot to intersect, it means that f has to be
translated upwards by more than 9 units.
S k>0
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f(x)=x"=2x=3

v—int{x=0): y=-3

x=int{y=0): x =2x=3=0
x=3 or x=-1

=

_t
2a 21
y=(1y-2()-3=—4 = TPis(1;~4)

g(x)=x-3
x=int(y=0): y==3
y=int{x=0): x=3

E

412(a) | x<O or/of x>3

41.2(b) | x=-1

4.1.3 Range of h/ Waardeversameling (Terrein) van h
cv=hveER
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—x+1=4
-x=3
x==-3 = A(3:0)

y=a(x+p) +q
y=a(x—1"+8
0=a(=3-1)" +8
-8 =16a

__=a

2

:>p(x)=—%(x—l)2+8

AR
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B(0 ; 3)

Range of / Waardeversameling van g:
y>2,VER

g(x)=b"+2

29=5"+2

3 =p

sob=3

2 +2=0
x+2

242x+4=0
2x=—6

x==-3

h(x)=3"+2-2
— 31‘

h'(x): x=3"

. y=log, x

original axis of symmetry: oorspronklikesimmetrie-as
y=x

~y=(x+2)+2
vyv=x+4
5.7 | —3<x<=-2
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Areaof AACD =1(6)(29) =87 units” | eenhede’
Areaof ABCO =1(3)(3) = 4,5units” | eenhede’

3+29

Areaof Trap.BODA = [ )x 3 =48units” | eenhede’

.. Area AABC=87—(4,5+48) =34, Sunits” | eenhede’

NOTE: There are many different alternative
solutions to this question. Follow learner’s
solution and award marks accordingly.
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h: x=log, v
y=5

y=0

V{w’E +1: 1-"5 + 1-}
Vi2,41;2,41)

OR /OF

r=——-+=+I1
x—1
¥ -x=2+x-1
¥ —2x-1=10
2+ fa—4(1)-1)
X =
2
2+48

—1+4/2

V{] + 'u'IE 1+ '\'EJ

(x—1)
xr=1=%
Vii+z s 1442)

T'(3:2)
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C(0:-3)

f(x)=%" -2x-3
(x—3)x+1)=0
x=-=1 or x=3
AB=3-(-1)
AB= 4 units

2

2(1)

=1

D(1;—4)

C0:-3) D(1;:-4)

Average gradient /! Gemiddelde gradient

443 -3+4
= ar
1-0 0D-1

= =1

OC=0B=3

OCB= 45° isosceles right angled triangle
Gelvkbenige reghoekige driehoek

OR /OF

tan fi = m,

tan ff = 1

B = 45°

OBC = 45°

OCB = 45°

~4<k<-3 OR (4 :-3)

fi(x). ' (x) =0
(2x-2).2>0
2x-2=>0

x=1
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/

f(x)=alx—1)fx-5)
4=al3-1)3-5)
4=-4a

a=-1

flx)=-x" +6x-5

AR

\yJMEMN_N MagrematoU Page 103 of 370

A Division of Marematlou Group Holdings




FINANCE, GROWTH AND DECAY
Paper A

L1 A=P(1+4)
A =40 000(1+7,8%)°
A =R5HB230,94

. x[{1+f']|”—l]

0,058
+

F=R6&66 411,60

OR/OF

l( |
zmnr “53] -1

— 2300

0,058
|
I =R66 411,60

A= P1+1)"
i
A4-900000( 1+ %:%68)
12

= R915 386,86

x[l—{l + I}_”}

i
¥ ﬁ
10 nnu{1—| 1+ “'“EB] J
.12

0,068
12

915 386,86 =

I{ n

1+W] - 0,4812...
| 12
-n=log, ,. 0,4812...
n=129,419... months

- 132,419 months since loan was granted

- 133 months since loan was granted
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—0.419...
10000 l—[l D'UBS}
12

0,068

12
=R4 173,55...

P:

0,068

Final payment = 41?3,55...[1 ] = R4197,21

OR/OF

128
A =915 386,86[l+ U'UGSJ

=R1 897 482,712

129
10 000 [1 + 0*068] -1
12

0,068

12
= R1 893 309,16

F:

Balance after 129 months = R4 173,552

0,068

Final payment = 4 173,552[1 +

1
] =R4197,21
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A=P(1+i)

200

.
1+ —— | =4/1,04429...
( 1200}

2
1200
= 8_.79’0

6
19 319,48 =18 500(1-&- ll—)

=0,00725...

_ 12
1+ L [l + ﬂ)
100 1200
r=9,06%
A=P(1-m)
0=10 000(1-0.2n)
n=3>5

x(1+1)" -1

8.7 60
+—— | -1
1200

8.7
1200

x=R267,26

AR
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20 000 1-(14-_0‘“2]
12

1 600 000 = 0112

0,112)\™ 19
12 75

-

+
12

-n=lo ”
g(x 0.112

-n=-147.80
Tino will make 147 withdrawals of R20 000
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A=P(1+i7)"

400

g
[1+l) =1121...
400

m
1+ —=%/L121..
400

2 —0.0144..
400

8
13459 =12 000[1+”—')

Som=35,78%

xla+i)" -1

i
12
1000[ +M} -1
12

0,075
12
=RI12 421,22

F =

F=

He won't be able to buy the computer because
R13 000 -R12 421,22 =R578,78

OR/OF

He won't be able to buy the computer because
R12 421,22 <R13 000

AR
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Loan amount = 85% % R250 000
=R212 500

OR/OF
Loan amount = R250 000 - (15% x R250 000)
=R212 500

0.13)5
+

S.x=R4724,96
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[1+;'):(1+£J]1

1200

i =16,08%

xfl =(1+i)"

2 ( {lﬂﬁJ'”
—=]-|1+—
3 4

1
1LO15) " =—
(LO15)™ =2

1
—n= ]‘Dgl.mﬁ E

n="7378%. ..
Con = T3 withdrawals

A=P(1+i)

12
=R 17 521,17895...

—12{]{]{}[1+

[}H{}QSJH”

Fe x(1+i)" =1]

i

|
500 (l + [}H{}QS] -1
12

0.095

12
=R 13 158,64744. ..

F =

Total = 17 521,17895... + 13 158,64744. ..
=R30 679,83
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A=P1+1)"

64
A=5000 l+ﬁ
400

=R14 706,56

A= P(1-in)
1
S P=P(-4)

l: (1—4))

1

8
sr=12,5%

I=

OR/OF
20%
=
1
r=12,5%

Already paid:
2 300,98 x 60 = R 138 058.80

Interest:
138 058,80 — 100 000 = R 38 058,80
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EBalance after 2 years:
¢—U+ﬂ"
i

i gy
zm,m[1—|1+ 133 ) ]
Lo 1200

P:

P:

13,5
1200
= R 67 804 94
E 67 804,94 - R20 000 = R 47 804,94

. Ell—{1+f] "

i

zam.gs[1—|{1+ —
.

47 B804 94 =
135

1200
0,766 =(1,01125 )
l0g , 01125 0. 78 = —n
n=2383
- 12 months earlier
OR/OF
135V
1200 )
=R130 799,12

= s 122
zam.gslfn 135 ) —1}
1200

13,5

1200
= R 62993, 92

Balance outstanding = A - F = 130 799,12 — 62 993,92
= RGT 805,20

R 67 805,20 - R20 000 = R 47 805,20

P E|1—{1+!} 8

i

A=1m[’:ﬁﬂ|r-l+
L%

F:

.-' W
2 300,98 1-[1+ 13.5 |
1200

47 805,20 =
13.5

1200
0,766...=(1,01125) °
lﬂglmun 0,766...=—n

n= 2380
S 12 months™ earher
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135"
2 300 98 |—| 1 : ]
. 1200 s
+20 uu-u| 1+
13,5 L 12

1200

100 000 =

I.- -_I u
m[ ey }
L B00

0,135
12

84 709,38 =

]

{““2:1_[%]
L B00 )

— | =0,5858
, 800

—n=log . 0,5858
=

[EEI'EI‘ :

= 47,80 months after starting payments

o 12 months earlier
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A =150000(1-0,2)°
= R96 000

150 000(1—0,2)" = 49152
08)" = 1024
3125

1024
nlog(0,8) = log 2127

n=5
The machine will need to be replaced at the beginning
of 2020 / Masjien moet aan die begin van 2020
vervang word

OR /OF

150 000(1-0,2)" =49152
(0.8)" = 1024
3125
n=log,, %
3125
n=>5
The machine will need to be replaced at the beginning

of 2020 / Masjien moet aan die begin van 2020
vervang word
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R280 000 — R49 152
=R230 848

20
"ﬁ” U,GSSJ ) 1]
4
230 848 =

0,085

4
x=R9383,26

_ A=+ "]

1

180
9 000 1—[1+EJ
12

0,11
12
= R791 837,43

P

¥

Lerato qualifies for a loan of R 791 000 under the
given conditions / Lerato kwalifiseer vir 'n lening van
R 791 000 gegewe die kondisies
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A=P{l+n"

]
13459:12000[1+-51J
400

mY
PR RS AT I
400

1 —
1+ _sfizL.
00~V

M 0.0144..
400
Som=5,TR%

*l+H" =1
i

r 12
roool [ 1+ 2975 4
12
F=

0,075
12
=RI12 421,22

F=

He won't be able to buy the computer because
RI13000-R12 421,22 = R578,78
OR/OF
He won't be able to buy the computer because
R12 421,22 < R13 000
Loan amount = 85% = R250 000

=R212 500

OR/OF
Loan amount = R250 000 — (15% = R250 000)
=R212 500

3
A=21250 1+E]
12

A =224 262,53

p_ (e )
i
x|:1—[l+E]'”H
12

0,13

12

224 262,53 =

S x=R4 724,96
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Kuda: A= P(l+ in)
=5 000(1+ 0,083 4)
= R6 660,00

Final Answer : R6 660,00 + R266,40
= R6 926,40

OR/OF
Kuda: A= P(1+in) =104

=5 000(1+0,083x4) = 1,04
= K6 926,40

Thabo: A=P1+1)"

134
— 5000 14+ 208!
12

= K6 905,71

Kuda will have a better investment
po A=)

1

=i
6 000 1—[1+ ﬂ'l]
12

01

525000 =

n=157,40
n= 158 payments

AR
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po AL+ 7]

I

-12n
6 000 1—[1+ ﬂ,l]
12

0,1

12

ﬂ,l -12n
+—
12

0.1
log| 1+~
g[ 12}

lo E
B 1

n=———————x—
lo [1+E) 12
8 12
n=1311686841

Number of payments = 13,11686841 = 12=157 40
n = 158 payments

Difference: R6 000 — R5 066,36 = R933,64
e 31(1+;?"—1]

= R162503,51
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OR

po A+ -1
I

108
6000 (l+ l],l) -1
12

0.1
12
=R1 044 322,28

108
5 ﬂﬁﬁ,Sﬁ[{l + D’l] —1]
12

01

12
F=RB881818,77
Amount available for withdrawal
=R1 044 322,28 - R 881 818,77
= R162 503,51

F=

F=

OR/OF

Outstanding balance with monthly repayment of

R5 066,35
108
5 066,36] | 1+ 0l -1
12

0.1
12

=525000{ 1+ oL
12

= R404 666, 23
Outstanding balance with monthly repayment of
R6 000

108
] [l+ﬂ’l] -1
0108 12
=525000| 1+— -
i)

0.1
12

= R242 162,72

Amount available for withdrawal
R404 666,23 - R242 162,72 = R162 512,18

AR
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Paper I
1| A=P(1+1)"

. _ iz-'-l
..Ex—x(]+4)
* -il —
..{]+E}m—2

i
Lle—=%12
*2 Y2

=L =0,0203...
4

~Li=01172..

. Anmual % interestrate = 11,72%

721 | 4=P(1+0)"

- A=10000(1+ 0,0079...)°
. A =10000(1,0079...)°

s A=R10402,15

poAI=0+07]

i
450[1—(1,0079)™"]
h 0,0079
~1—(1,0079)"]=0,183
~1-0,183 =(1,0079)™
~0,8169 =(1,0079)™
~.—n = log, .,y 0,8169
S—n=—2563...
sn=26

=10402,15

NOTE: Answer must be a natural number.

Balance of the loan after the 25* payment:

= value of loan - value of annuity at that time

450[(1,0079)* -1]

=10 402,15(1,0079)*° —
0,0079

=12 66889 —12 386,53
=R282,36
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= 6% 15128
450 1—(1+—“'“95]
12

0.095
12

Pv=

Pv=R282,36

AR

J ENN MagrematoU Page 121 of 370

e lou Group H




A=P(1+in)

100000 = 50000(1 + 0.085n)
2=1+0.085n
~n=1L7647...

n = 11 years/10 months

A=P(1+i)"
2
A= 25{]{10{][1 + %]

A=R256 289.06

x[1-(1+0)7 |

B =

—45
x1—1+“”]
12
256289.06 =

0.15

12

256289.06 x 0.13

(5]

x=RT7359.79

=

14
x(l+£} +2x(l+E] = R276558.75
12 12

4 48
X (1+E) +E(1+E) = R276558.75
12 12

276558.75

B4 48
(1 + w] +2(1 + E)
12 12

x=R50 000.00
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OR

36
.{H%} —1.430768784x

0.12\*
~.3.430768784x 1+? =5.5311749x

S5.5311749x =276 558.75
Sox=R50 000
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DIFFERENTIAL CALCULUS
Paper A

"=t
X

flx+h)-f(x)
h

1 1
£l =lig & X
lim X (x+ h) oL
*-m x(x+h) h

f'(e)=lim

=

f”‘mﬂﬁmh

-1
ACh hﬂx{x-z-h)
ff(x]=“—z
X
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L+ 207)
=Zdt-(2x3 +ﬁ.x2)
=6x2 +24/2x

3x* —4x? +6
glx)=== xzx

g(x)=3x? -4 +6x7
g’ (x)=6x-12x"

f(x)=ax® +bx? +cx -5
-5=a(0+1)*(0-5)
-5=-5a

a=1
f(x)=(x+D)(x+1)(x-5)
f(x)=(x* +2x+1)(x-5)
f(xX)=x*-3x*-9x-5
L b=-3 andc= -9
f(x)=x*-3x*-9x-5
f(x)=3x*-6x-9
x*=-2x-3=0
(x=3)(x+1)=0

x=3 or x=-1
Minimum valueat x =3

f1(x).f(x)>0
Point of inflection: x = 1
x<l;x#-1 or x>5
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-32<—-t<-5
S<tr<32
OR/OF

Shift up less than 32 units
S <t <32

M
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2
S
2

EH =4 -2x*
Arca EFGH = (4 - 2x 3; )
A®) = 6x* -3x*
OR/OF
In ADMP: tan P =%
GH

xZ

In AHGP: tan P =——
GH _3

X 2
b_3L
2

EH =4-2x"

Area EFGH = (4 - 2:&(%

A®x) = 6x* -3x*
A(x) = 6x* —3x*
Al(x)=12x-12x> =0
12x(1-x*)=0
Sx#0 orx=-1 or x=1
.. max area: A(1)=6(1)" -3(1)'=2~-"
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. fx+h)-f(x)
h—» h
Pl ot -4(.\'-&-/1)2—(—-4.\'2)
f'(x)=lim =
. —4x’ —8xh—4h’ +4x°
-0 h
. —=8xh—4h?
-0 h
. h(-8x—4h)

h—0 h
1/ (x)=lim(-8x—4h)

h—0

f/(x)=-8x

f(x)=

OR/OF

f(x+h)y=—4(x+ h)? =—4x* —8xh—4h*

f(x+h) = f(x) = —4x? —=8xh —4h* — (—4x?)
= —8xh—4h*

f(x)=lim flx+h)-f(x)

h-0 h

P —8xh—4h’

h—-0 h

FEX h(-8x—4h)
fx)=lim=——

f(x)= ;’if:%(— 8x—4h)
f/(x)=-8x
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f(x)=2x=3x
f’(.\‘) =6x" -3

A 4207

173 +2.\"5]

.2 2
Positive for : = —= < x <

J3
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fl(x)==3x" +12x-9

—3x" 4+12x—9=0

¥ —4x+3=0

(x=3)(x=1)=0

Lx=3 or x=1

f(3)==(3) +6(3)" -9(3)+4=4

SO =~ +6(1)* -9(1)+4=0

. urning pownts are: (3 :4)and (1 ; 0)
7

\ (3:4)

4

O<k<=4 orfof ke=(0:4)

f (x)==6x+12=0
x=2
Maxat(2:2)

(=3
ny=2=3(x=2) or 2=32)+¢
| g(x)=3x-4 g(x)=3x-4

OR/OF

) ) ) 3+l
Point of inflection: x= —

=2

Max at(2:2)

fl(@=3

Lv=2=3x=-2) or 2=3(2)+c¢
g(x)=3x—4 g(x)=3x—4
tanf =3

S8 =T7157°
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432 =xb

X

5D

Ax)=(x+ 8)(ﬂ - 6)
X

A(x)=432+6x+ <l +480
X

3456
A(x) = + 6x+ 480
X

A(x) =3456x7" +6x + 480

3456
A(x)=-——+6
2

345
-2 46=0

X

3456 =6x"

5. Xx=+/576 =24cm

AR
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flx)=-2x+3
flx+h)— f(x)

f'(x)=lim
Fi—)
" —2(x+h) +3—(—2x+3)

= lim

hi—l) b

. —2h
= lim——
=0 &

=lim (-2)

fr—0

=-2

OR/OF

flx)=-2x+3

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

f(x+h)— flx) =-2x—2h+3+2x-3=-2h

£ (x) = lim f(x+h)— f(x)
fi—
—2h
= lim——
fi—0 h

=lim(-2)

fi—

=-2

g(x)=-3x"+2x
g'(x)=-12x"+2

C2x'+1
X
y=2xX4+x"°

d—y —4x—2x"°
dx
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f(x)=x—8x¥ +5x+14
f'(x)=3% —-16x+5=0
(Bx—1)(x—5)=0

Jr:1 or x=5
3

E(5; — 36)

f(x) =6x—16<0

8
X< —

X< —

x-intercepts of £ (—1:0) and (7 ; 0)

8
-l<x<2 or §{x¢:7

3x' —16x+5=—-11
3¥ —16x+16=0
(x—4)(3x—4) =0

x=4 or x:E

At x=4: (4)° —8(4)* +5(4) +14 =—11(4) + ¢
t=14

: 2
At X:i: [ 4) +5(EJ+14=—11(EJ t
3 3 3 3

634 = ESE =23,48
27 27
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634
Sl —

27
OR/OF

X —8x +5x+14=—11x+1t
X —8x +5x+14+11x=¢
X —8x¥ +16x+14=1¢

3 —16x+16=0
(x—4)(3x—4)=0

4
x=4 or x=-—

3

At x=4:  (4)°—8(4)7+5(4) +14=—11(4) + ¢
t=14

3 2
At x:i: [EJ —S[EJ +5[£J+14=—11[EJ+[
3 3 3 3 3
634 13
f=

=——=23—=23,48
27 27
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47

_50x 3x°

_4:rz' 4z

50x 3%

v/ (x) =222
4 47

50x—3x° =0

0= X(5U —3x)

x#0 or x=—
3

XZEZIG,S?'
3
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Paper D

8.1 flx)y=x" -2

flx+h) = fix)
h

f(x)=lm

=+

e p X +2xh+ R -2-(x"-2)
S = p

£'(x) = lim 2xh+h

h—+l 1

£'(x) = lim @

h—sl

fix)= !ing (2x+h)
Sy =2x

OR/OF

flx)=x"-2
fx+h)y=(x+h)y =2=x"+2xh+h’ =2

fx+h)y = f(x)=2xh+h°

fx)=lm flx+h) - f(x)

h— i

£ (x) = lim ﬂ

=+ i

[ (x)=lim

h—+l

h(2x + k)
h

[ (x) =lim (2x+h)
S fx)=2x

:r[lrz - 41‘]
=6r -4

g(x) = -24x(x - 1)}

g(x)=-2x3(x" = 2x+1)

5 k! 1

g(x)=-2x7 +4x* = 2x"

3 1 -1

g (x)= —5x2 +6x2 —x2
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v=4x-14 tangent
Sdr—-4=4
4x =8
x=2
Ly=42)-14
at point (2 ; — 6)

g(2)=a(2)’ +b(2)-18=-6
da+2h=12  ..(1)

g'(2)=2a(2)+bh=4
da+bh=4

(1) =(2)
h=8

da+hb=4
da+8=4
4a=-4

a=-1

OR/OF

2x' —4x-6=4x-14
2x* —8x+8=0

¥ -4x+4=0
(x-2)"=0

Lx=2

Ly=42)-14
at point (2 ; - 6)

g(2)=a(2)’ +b(2)-18=-6
da+2h=12 ..(1)

g'(2)=2a(2)+b=4
da+b=4  .(2)

(1) —(2) bh=8
da+h=4
da+8=4

da=-4
a=-1
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fl(x)=(x=H(x* =2x+1)
f(x)=(x=4)x-1)°
k=1
OR/OF
fih=l-6+9-4=0
{x—1)1s a factor
Sk=1
OR/OF
—4k* =4
k=1
k=1
3x7 -12x+9=0
X' —4x+3=0
(x—3)x-1=0
x=3 or x=1
TP's: (3:—4) and (1.;0)
fix)y=6x-12
fF(=3)=-30
1 (x) <0, therefore concave down
T

/

Distance = (—6x" + 24x—18) = (x" —6x" +9x —4)
= 6x  +24x—18—x +6x" —9x+4
=—x' +15x-14

Max distance: -3x" +15=0
3x* =15
x'=5
=245 but l<x<3
R — 1,?[5
d(+/5) =836

max distance = 8,36
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Paper E

8.1.1

d
E{[ax—m”]

=3-10x

g(x) :%_%—r

T
g(x) =2x" —x*

Fl
3

gi[x] =—4x —%xl

F()=x —4x +2x+3
F'(x)=3x —8x+2

m= f'(2)=3(2) -8(2)+2

m= -2

y=f(2)=(2)°-42)* +2(2)+3
¥=-1

y+1=-2(x-2)

y¥=-2x+3

f(x) =—6x°

Voo g Flxh)— f(x)
=t S
z
B —6(x+h) +6x
0 h

. —6x —12xh—6HK +6X°
= lim

] h
- —12xh—6K°
= lim —
fi—0 f]
__h(-12x—6h)
= llm—
B0 h

=lim [—12x— Bb}

fi—0

=—12x
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OR

f(x) =—6x°
f(x+h =—6x" —12xh—6h°
f(x+h)— f(x) =—6x" —12xh—6h° +6x° =—12xh— 6Ah°

P f(x+h]— f(x]
£ (x) =lim b
2
i —12xh—6h
h—) h
im h(-12x—6h)
h—0 h
=lim(—12x—6h)

H—=0

=-12x
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7
Concave up for x> —

—9<k<-8

—6t+18=0

18 = 6¢

3=1¢
s'(3)=—3(@3)% +18(3) = 27

-3t +18t=0
-3t(t—-6)=0
t=0 or t=6

s(f) = at’ + bt*

s'(f) =3at® +2bt
3a=-3 and 2b=18
a=-1 hb=19

s(f) =—1£ +9¢°

s(6) =—(6)" +9(6)*
s(6) =108
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S(x)=2x* —5x+3
S+ h)=2(x+ h)* = 5(x + h) +3
=2(x* + 2xh + h*) = 5x - 5h +3
=2x" + 4xh + 2h* — 5x — 5h + 3
SO+ h) = f(x) =2x* + 4xh + 20* — 5x - 5h +3
‘(212—5x+3)
= 4xh + 2h* - Sh
£ =1lim L <x+h> /()

2—
_hm4xh+2h 5h

A =0 h

- lig 14x + 2 - 5)

k-0
= }.in%(4x+2h_5)
=4x -5

2x*  2x +1

N
2x? 1

s T, S
1 3
3x? o]

2
==X
3

1
=x2 + 3x
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f(x)==2x" +5x* +4x -3

0 =(x-3)(-2x" —x+1)
x=3=0or =-2x"-x+1=0
x=3 2x* +x=-1=0
(3:0) Cx-Dx+1D=0
2x=1 or x=-1

X = (-1; 0)

(30

f'(x)=-6x" +10x + 4
0 =—6x" +10x + 4
3x* -5x-2=0

~10 + /10 —4(-6)(4)
2(~6)

Bx+1)(x-2)=0 orx=

Ix==-lorx=2

X =——

3
f(x)=-12x +10
0 =-12x+10
12x=10
10 _ 5
6

X =

AR

Page 143 0f 370

oivi lo + of Marematiou Gro roup Holdings




xX<=2 or x>2;x#4

N@)=¢ —12t* + 36t +8
N(0) =8
.. 8 people

N'(f) =3¢ — 24t + 36
increasing N'(¢) = 0

3 - 24t +36=0

£ -8 +1220
(t-6)t-2)=0

t26 or t<2

. for first 2 hours after opening

or 6 hours after opening until closing time
Minimum turning point at 7= 6 hours after opening
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Paper G
7.1 flx+h) =(x+h*—5=(x"+2xh+ h*) -5
=x"+2xh+h* -5
Flx+h)— F(¥) = x* +2xh+ B —5—-(x* —5)
=2xh+ h*
£(x) = lim flx+h) — f(x

B0 h

2xh+

= him-—
bl h

~lim hi2x+ h)
b h

=lim(2x+ h)

=0

=2x

OR/OF

£(x) = lim f(x+h - f(x

=0

¥ +2xh+ b —5—(x* —5)
= lim
B0 h

. 2xh+ I
= lllT] _—

i h

. h(Zx+ h)
= lllT] S

) JF}

= lim(2x+ h)

=0

=2x

;-3'Dﬂ=5z!r2—E

XS
2 —2
=hx —-2x

gi(x}= 10x+4x°

4
=10x+—
Xﬂ-
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(=]
o
AN

[

s\
Il

M| — GO = |00

f'(x=0

6x° —10x+4=0
3x° —5x+2=0
(3x—2)x—1)=0

2
X= —
3

A

¥ or y=1

T : ‘tS (E'E
urning points are 3" 27
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2x' —5xX +4x=0
A2x —5x+4)=0
X=5i1k5—4ﬁiﬂ

1
5447

4
No real roots / Geen reéle wortels

x=0 or

OR / OF

2x' —5x" +4x=0
A2x* ~5x+4)=0
x=0 or b*—dac=25-4(2)4)
=-7<0
No real roots / Geen reéle wortels

f(x) =2x —5x" +4x
M2x ~5x+4)=0
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2

12x—-10=>0

X>—

OR

Point of inflection:

5
The function is concave up for x> 5 since a>0

OR

Point of inflection:

5
The function is concave up for x> 5 since a>0

AR

YIENN Masemarou Page 148 of 370

A Division of Marematlou Group Holdings




Length of one side of thesquare / lengte van sy van vierkant

X

4
Length of the rectangle / lengte van die reghoek :

20+ x+X=6
4

_ 24x-3¥
32

A

For minimum area/ Vir min imum oppervlaktte Z‘—A =0
x

dA  24-6x
dv 32
6x =24

x=4
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flx+h)=(x+h" =3(x+h)
=x" +2xh+h” =3x-3h
flx+h)=flx)=x" +2xh+h" =3x=3h-(x" =3x)
=2xh+h" - 3h
= tim L0 =S
2xh+h* - 3h

=lim
f

=l

C h(2x+h-3)
moexr A=)
h—si h

= lim(2x + i - 3)

=l

=2x-=3

OR/OF

700~ i

flx+h)— f(x)
h

a1

_ lim (x+h)” =3(x+h)—(x" =3x)
b=l h
x4+ 2xh+ ht =3x-3h—x" 4+ 3x
= lhm
bl h
. 2xh+ kT =3k
= lim

h—»il

i M2 R =3)

h—l)

=lim(2x + h - 3)

b=l

=2x-=3
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OR
By using the chain rule (which is not part of CAPS):

% 2(.1.'3 -x 12.1' +2x7 ]
202x* 4207 —2x7 - 2x7°)
2(2x* —2x7)

=4x' —d4x”
Dl[(x—l}(x" +x+ n}

x—1
=D, xi+x+l]
=2x+1

OR/OF

By using the quotient rule (with is not part of CAPS):

5
It (x-1)- (x; —I)
(x-1F

AR

Page 151 0f 370

A Division of Marematlou Group Holdings




Substitute Q(2; 10) into

h(x)=-x" +ax’ +bx

-2 +a(2’)+h(2)=10
—-8+4a+2b=10

h'(x)=-3x"+2ax+b
AtQ: h'(2)=0
-3(2)" +2a(2)+bh=0
—12+4a+b=0

line2 - linel: 2a=3
3
a=—
2
Substitute in linel: bh=6

=-35

Average gradient/ Gemiddelde gradiént =

Average gradient/ Gemiddelde gradiént
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f(xg} - f(x;)

X5 —Xp

o
10-(-3,5)
2-(-D

=45
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hi(x)=-3x" +3x+6
hx)=—6x+3
=-3(2x 1)

Filxl=0 ix)<0

~
=
L8

1 . 1 .
For x <—, his concave up and for x > E . 15 concave down

Vir x < %,{'.'i' h konkaaf na bo en vir x> é s b konkaaf na onder

i 1
. concavity changes at x = E.-“

- konkwiteit verander by x = 5

The graph of # has a point of inflection at x = ;
Die grafiek van h het 'n buigpunt by x = %

OR/OF

The graph of # changes from concave up to concave down at

1
2

|

x= % ! Die grafiek van h verander by x = — van konkaaf op

na konkaaf af

Gradient of g 1s — 12/Gradiént van g is —12
Gradient of tangent is/Gradiént van die raaklyn is:
h(x)=-3x" +3x+6
h'(x)=-12
~3x" +3x+6=-12
3x" ~3x+18=0
xP-x+6=0
(x=3x+2)=0

x=~-2only
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E = tan 60"
-

_h
tan 60"
h

B

r

SoF=

-

vV ar-h

_1
(Rl 3

3]

s

=—xah
9

dVv

dh

E.ﬁ: £ i}
=277 or 8482cm /cm
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flx)=x" +x
£ /(x)=1im f(x+ h)- fx)
h—0
_ lim (x+h)° +(x+H—-(x+2
- h— _h
£ /(%)= lim x'+2xh+ B + x+h—x — x
- h—0 f‘.l
_ lin 2xh+ h + h
— lim hZ2x+ h+1)

h—) h

o f! [x}= 2x+1

(%)

OR/OF
flx)=x"+x
flx+h)=(x+8)°+(x+h) =% +2xh+ h* + x+ h
f(x+h)= f(x)=x* +2xh+ h + x+h=-x" - x
=2xh+h +h
; "'[X}:P”S f(x+ h)- Ax)
o 2xh+ K +h
= lim—m8 ——
Fr—+lb h
~ lim hZ2x+ h+1)
h—0 h
oo (x)=2x+1
flx)=2x-3x"+8x
f(x)=10x"-12x" +8

glx)=ax +3x" + bx+c

g (x) =3ax’ +6x+b

g" (x)=6ax+6

g (1) =6a(-1)+6=0
Sa=l1

For concave up g" (x) >0

bx+6=0

r=—1

AR
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OR/OF
Min gradient at (- 1 ; — 7) implies:
at x=— 1 - point of inflection
and g will be positive cubic
hence a > 0
Since gis concave up
x>-1

OR/OF

Since g is concave up =1: 5
x=-1 Since g is concave up
x==1

OR/OF
Min gradient at (- 1 ; — 7) implies:
at x=— 1 - point of inflection
and g will be positive cubic
hence a = 0
Since gis concave up
x=-1

OR/OF

Since g is concave up =1: 5
x=—1 Since gis concave up
x==1
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OR/OF
Min gradient at (- 1 ; — 7) implies:
at x=— 1 - point of inflection
and g will be positive cubic
hence a =0
Since gis concave up
x>-1

OR/OF

Since g is concave up 17
x=-1 Since gis concave up
x>-1
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f’ [x)=—31‘2 +2x+1
Son=2
Sk=1

OR/OF
k=

1 1
O=m+n+1 and —m-—-n+1=0

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

(1) —(2)
4n=8

SLn=2
m+2Z2=-1
Som=-=3

flx)=—=x"+x" + x+2
f[-lJ:E:]rgl
3) 27
T_P[—l;ﬁ}
3 27
F(1)=3

T.P(1;3)

AR
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flx)=—x" +x" +x+2
X +x +x+2=0
[x—EI—xz —x—1)=l:l

x=2 or nosolution

a}=—ﬁa+2=ﬂ
—Ba=-2

a=-

3

b< E units
3
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Any point on £ : (X: )(2)
-dis.tance:,j(,!:'—lﬂ)3 +(x¥* -2)*
=¥ —20x+100+ x' —4x* +4

—Jx' —3x —20x+104
For min distance
d

F(X“ ~3x —20x+104)=0
X

4x* —6x—-20=0
(x—2)(4x* +8x+10) =0

A=8"—4(4)(10) =-96 .. no roots
Sx=2

d=+2"—3(2)? —20(2) +104 = 2,/17 =8,25

B(10; 2)
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x=2
y=(2)"=4
 AB=/(2-10)% + (4-2)°

—2J17=8.25
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12
Substitute (2 ; b) in y= x+—
X

12
b=2+—
2
b=8
_ Y

liJI]Bl.‘ll[ - dX

dy_,_12
dx X

12
m[iJl]Bl.‘ll[ = - 2_2 = _2

1

Myerp 2

Equation of perpendicular line:
y—y =mx-x) OR y=mx+c

y-8=>(x-2)

1
=—x+7T
7 2

36cm

S t=6 (—21‘2 + 3t —6) have no real roots
Insect reaches the floor only once.

h(f) = —2¢ +15¢* — 24t + 36

H(f) = 61" +30¢—24

—61* +30t-24=0

t* —5t+4=0

(t=4)(t-1) =0

t=4 t=1

Only  t=4 because maximum value required

h=-2(4)" +15(4)* — 24(4) +36 =52 cm
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f'(x) =94
3x° =9x°
3x° —9x° =0
3x°(x—3) =0

x=0 or x=3
For f and f'

The point (0 ; 0) is :
A point of inflection of f
A turning point of f’

" (x) =18x

Distance= " (1) — f' (1)
=18(1) —9(1)*
=9

3x° —-9x% <0

3x°(x—3) <0

but 3x* >0

S.x—3<0

SLx<3., x20
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PROBABILITY AND COUNTING PRINCIPLES
Paper A

ENERGY
DRINKS

Females a T2

JUICE

Males 36 54 90

Total 84 126 210

ILL.T | P(Male and Prefer juice) = P(Male)x P Prefer juice)

36 90 e

= X
210 210 210
e=84

P (Female and like energy drink ) = %

d=210-84=126
b=126-54=72

72 12 _

P (Female and like energy drink | = —— = =0,34
( By ) 210 35

OR/OF
c=120
bh=T2

72 12

P (Female and like energy drink ) = — =0,34
( By ) 210 35
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3 .1 7
—(3x)+—x=—
1 T4 12
2Tx+3x=7
Mx=T

7
Ar=—
30
Co 28 cups

OR/OF

W
™o 3xy 250 x0T
w| — |+ —_—=—
100 glE[’JJ lﬂﬂgIZUJ 12
3 1 7
x+ x=
160 480 12
10x= 280
x= 28 cups of coffee

OR/OF 320-)

120

REW |f3{1zn x}]l zﬁlflzn x*l 7
o L 1200 120 / 12

E?U—E x+3f.l——_:c= T0
4 4

~2 x=—230
2

s x =192 (bottles of water)

* there are 28 rnps of coffes
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7.6! = 5040

OR/OF

71=5040

Possible outcomes:

AxBxhxBx4x3x2x1
AxbBxhixdxBx3x2x1
AxbBxbxd4x3xBx2x1
AxbBxixdxIx2xBxl
AxbBxhxdx3 x2x1xB

5x6! + 4%x6! + 3x6! + 2x6! + 1x6!
=6!(5+44+3+2+1)

= 6!(15)

I
P(two or more runners finishing after Andrew) = 6115)

15
56

=0,27
OR/OF

81-(71.2+2.6.6!)
81.2

15
56
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P(A or B) = P(A) + P(B)
P(B) = P(A or B) - P(A)
=0,79 - 0,42

=0,37

People pay: R2 600

0,7xR2 600 =R1820

Total value of pay-outs = R2 600 - R1 820
=R780

P(someone to win) = 16 X L
D2 2

22
13

Total number of people winning = %x 260

=40

R780
s Pay-out= ———
40

= R19,50 per person winning

OR/OF

People pay: R2 600
Total value of pay-outs
=0,3xR2 600
=R780

P(someone to win) = E><l
52

2
2

13

iy
Total number of people winning = l3 x 260

=40

.. Pay-out =

= R19,50 per person winning
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Total possibilities
=80+ 36 + 36
=152

OR

501 t0 599: 99— 10-9=80 possibilities

601 to 699: 9+9=18 possibilities of having a 5 in
the 10's digit or units digit.

Thus 601 to 699 =4 =18

Total possibilities

=4 = 18+ 80
=152

P(not having such a number)
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P(at least two subjects) = 4+2+5+3 14 _ 7

40 40 20

P(M)x P(T)—gxﬁ 1

= - — =022
4040 50

P(Mand T)= % = 0,175

P(M)xP(T)#P(M and T)
Events M and T are not independent

26 x 10 x 26 x 10 = 67 600

18x9%19x5=15 390

24x9x25x5 =27 000
27 000-15390
15390

x100 =175, 44%
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Paper D
11.1

P(A) + P(B) = 0,52
0.4 +P(B)=0,52
P(B) =0,12

P(sandwich) = 4
25

OR/OF
0,02 + 0,01 + 0,04 + 0,09 =% =0,16

P(at least two events) = 0,02 + 0,01 + 0,03 + 0,04
=0,1

P(not any) = 1 - (0,1 + 0,04 + 0,09 + 0,2)
= 0,57

7! = 5040

1 B 1
Tx6xbx4 840

P(4 players alphabetically) =

| [ ] [E] [TF| [F]

F arrangements: 4!
M arrangements: 5 options with 3 males =5 x 4 x 3

4% 5x4 %3
=1 440

OR/OF

[a—y

0 Options:

ZS2ETEET"TE™
mmmzmmzmmg
mmmmggmagm
"”ZZ"”_an“’mg
SomE& gmm& 2o
TETWT 2T
ESm282 28 4

Hence 10x 4!x 31=1440
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P(A and B) = P(A) = P(B)
1 3

=_—w—

3 4
1

1

P& or B) = P(A) + P(B) — P(A and B)

1 3 1
[——
4 4

1 1
P(AorB)= —+—+
12 4

P(NOT below 0%

= P(S; NOT below 0°) + P(NS ; NOT below 0°)
=005 =028 + 0,95 = 0,65

=0.6315
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4 Options;

2 x8 xT x b6 xh x4 x1 x3 x2 x1 =80 640
8 x2 x7 %6 x5 x4 x3 x1 x2 x1 =80640
B x7 x2 x b6 xh x4 x3 x1 x1 x1 =80640
8 x7 x6 x2 x5 x4 x3 x2 x1 x1 =80 640

Total number of possibilities = 322 560

322560 4
P(5 learners in between) = P

10! 45

OR/OF

2 x8 x7 x 6 x5 x4 x1 x3 x2 x1
4 possible starting positions
s 4(2x 8 x1) =322 560

8(8!) = 322 560

322 560
P(5 learners in between) = = i

10! 45
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y=1-0,893 =0,107 (0,11)

x=0,893-0,733
=0,16

P(at least 2 events) = 0,1 + 0,15 + 0,16 + 0,2
=0,61

P(B) = 0,643

P(C) = 0,56

P(B and C) = 0,36

P(B) x P(C) = 0,643 x 0,56 = 0,36
-. P(Band C) =P(B) x P(C)

.. B and C are independent

TxBx5x4 =840

start with 5, 7, 9 or start with 6 or start with 8
(3><5><1x3)+(1x5><1x2)+(1><5x1><2)
=45+10+10

=65

PZE:E:U,GB
840 168

OR/OF

ends in 4 or ends in 6 or ends in 8
(5><5x1><1)+(4x5><1x1)+(4x5><lxl)
=25+20+20

=65

P:EZEZO'GS
810 168

P(same day) =% or i or 0,25 or 25%

P(2 consecutive days) = 3x2 = §

16 8

AR
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P(A4) = P(B) independent events
=0,40x0,25 =0,

0.45

P(A or not B) = AA) + FAnot B)— AA and not B)
=0,4+0,75-0,3

=085

OR/OF
P(A ornot B) =1 — Plonly B)
=1-0,15

= (1,85

OR/OF
From Venn diagram:
0.3+0,1+045=085

(xlx3)+(BxlxB)+(B=x1x6)+(5=x1=x35)=110

110 x 5 =550 = 500
Not possible, because not enough space

OR/OF

(Bx2xb)+(5x2x6) =110

110 = 5 = 550 = 500

Not possible because not enough space
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OR

Sxdx6=120
Hax2=10
S 120=-10=110

110 x 5 = 550 = 500

Not possible because not enough space

10" or 10 000 000 000

8x10x 10 x 8x 8 x10 x 2x 10 x10 x10
Area exchange number

No. of valid 10-digit numbers
=(8x10%10)x (8x8x10)x (2x10x10x10)

- 1,024 x 10°

1,024 x10°

1010

64
=——=0,1024 =10,24%
625

Probability =
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\)/JMEN_N MagrematoU Page 176 of 370

A Division of Marematlou Group Holdings




First shot Second Third
shot shot

o
wn

/e

NNN

e
tn

P (Bull’s eye first shot and second shot)
=0,5x0,5

=025 or 1
41
P (Bull’s eye at least twice in 3 shots)
= (0,5 x 0,5 x 0,5) + (0,5 x 0,5% 0,5) + (0,5 x 0,5% 0,5) +

(0,5 x 0,5x0,5)
=0,125+0,125+ 0,125+ 0,125

=05 or l
2

Person shoots first:

(0,5) + (0,5) +(0,5)° +...

p_ 2
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P(A) xP(B)

=0,2x0,63

=0,126

i.e. P(A) x P(B)=P(A and B)

Therefore A and B are independent/Dus is A en B onafhanklik

7" =823 543

7'=5040

There are 3 vowels — 3 options for first position

There are 4 consonants — 4 options for last position

The remaining 5 letters can be arranged in 5x4x3x2x1 ways
Ix(5x4x3x2x1)x4=1440

Daar is 3 klinkers = 3 opsies vir die eerste posisie
Daar is 4 konsonante = 4 opsies vir die laaste posisie
Die oorblywende 5 letters kan as volg gerangskik word

Sx4x3x2x]1 ways/maniere
3Ix(5x4x3x2x1)x4=1440
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Orange

Yellow

Orange
Yellow

Yellow

P(Orange,Orange) + P(Yellow, Yellow) = %

[I:ZJ(IJ:ZJJ{J'EEJLEEJ: lﬁl

e, 4 13
*+4t+4 " +4t+4 25

25(2 +4)=13(* + 4¢+ 4)
3T —13t+12=0
(3t—4)t-3)=0
=3
There are 3 orange balls in the bag/Daar is 3 oranje balle in die
sak

AR
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n(S) = 100

(49— x)+x+8+4+5+2+(60-x)+14 =100
—x+142 =100
x =42

T+2+18
100

= ﬂ or 27%
100

P (use only one application) =

Sx5x10x9
= 2250

\l)/

JE

No of digits | Letters Digits
used

Total

1 S5x5 10

250

3x5 10x9

2250

3x5 10x9x8

18 000

3x5 10x9x 8 x7

126 000

3x5 I0x9x8x7x6

756 000

Codes of two letters and five digits will ensure
numbers for 700 000 clients.

AR
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SECTION B: PAPER 2

STATISTICS

Paper A

1.1.1 ?—E
10

=135,5

¥-SD
=15,5-459

=10.91

. 10 -2 = 8 learners

a=1.7709...
b =0.2243...
$=177+022x

y=177+0.22(72)
=17.,61
~ 18 votes
OR/OF
y=17,92 ~18 votes

Points are all scattered therefore low correlation and unrealistic
prediction./Punte is versprei daarom 'n lae korrelasie en
onrealistiese voorspelling.

r = 0,98/correlation very strong/korrelasie baie sterk

.. areliable prediction/'n betroubare voorspelling
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60 employees

20<x <25

60 - 34
= 26 employees

Salary = g x 2400

Salary = R34 285,71

. Ogive/Cumulative frequency graph will shift to the
right/will become steeper.

. Ogief/Kumulatiewe frekwensie grafiek sal na regs
skuif/sal steiler wees.

—23,846...

a
b =0,227...
y=-23,85+0,23x

$=-23,85+0,23(550)
y=102,65

OR

y=101,02

r=10,98

Very strong positive correlation
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o = 50,50

X—0
=150-50,50
=99,50

.. 1 stop

Number of
glasses of
water per

day

Number of
staff
members

Cumulative
frequency

0<x<?2

2<x<4

4<x<6

6<x<8

8<x<10

40 staff members

33 staff members
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[lx[S+§D+(3x15)+[5x(l3+%))+(7x5)+(9x2)

40+ k

=4

5+%+45+65+%§+35+18=160+4k

3k +168 =160+ 4k

)+(15%x3)+(13x5)+(5x7)+(2x9)
40

=424
=0,2
0,2 x40

= 8 teachers
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Modal class: 9 < m <11

Mass (in kg) Frequency Cumulative frequency
5<m <7 6 6

T7<m<9 18 24
9<m <11 21 45
I11<m <13 19 64
m <15 11 75
m <17 4 79
m <19 1 80

8

(e}
o

~J]
o

3

W
o

5

(==}

Cumulative frequency

N W
o

[a—
o

o

0 5

Median mass: 10,5 kg
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(6x6+18x8+21x10+19x12+11x14+4x16+1x18)
80

X =

_ 84
80
= 10,68

Learners' bags are heavier than the stipulated international
guideline.

Estimated mean = 10,68 kg

10% of 80 kg

=8 kg

10,68 kg > 8 kg

OR/ OF

Learners' bags are heavier than the stipulated international
guideline.

10,68

Estimated mean = x 100

= 13,35%
13,35% > 10%
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a=634382.
b =32 189,263...
vy =634,38+32189,26x

y = 634,38 +32189,26(0,25)
=R8 681,70
OR/OF
y=R8681,70 (if using calculator)

32189,26

Average price increase =R~ 5 per 0,05 carat

=R1 609,46 per 0,05 carat
OR/OF
Average price increase = 0,05x32189,26

=R1 609,46 per 0,05 carat
OR/OF
at 0,3: y =R10291,16
=~ Average price increase = 10 291,16 — 8 681,70

= R1 609 46 per 0.05 carat

The point (0,35 ; 11500) 1s closer to the least squares
regression line.
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Paper D
I.1 | a=9,5

b=0,909..=091
$=9,5+091x

-

PHYSICAL SCIENCES (%)

30 40 50 60
MATHEMATICS (%)

Final exam mark ~ 72,22% (calculator)
OR

¥=9,5+0,91(69)
= 72,29%

F=10,95

There 1s a very strong positive correlation between the Mathematics and
Physical Sciences mark.

The teacher concludes that the higher the learners' Mathematics marks, the
higher the learners' Physical Sciences marks.
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{2018 | 2175|2182 | 2215 | 2254 | 2263 | 2267 | 2271 | 2293 | 2323 | 2334 |2 346 |

2.1 | July/ Julie

2.2 26941

x=""V"
12
=2 245,083.. ~2 245,08 aircraft landings

Standard deviation for landings at the King Shaka International airport:
o =86,30
(x—o;Xx+0)=(2245,08 -86,30 ; 2 245,08 + 86,30)

limit = (2 158,78 ; 2 331,38)
There were 9 months when the aircraft arrivals at the King Shaka
International airport were within one standard deviation of the mean.

The standard deviation of the number of landings at the Port Elizabeth
Airport will be higher than the standard deviation of the number of
arrivals at the King Shaka International Airport OR C.

Paper E

1.1 a= 331 397,20
b=—22988,32
y=331397,20— 22 988,32 x

y=331 397,20-22 988,32(5}
=216 455,60

OR/OF

y=216 455,61 (calculator)

The strong correlation (r=—0,95) suggests that the data points
lie close to the regression line.

Therefore, the prediction will be valid./

'n Sterk korrelasie (r =—0,95) dui aan dat die punte naby aan
die regressielyn Ié.

Dus, die voorspelling is geldig.

The average decrease per year is R22 988,32.
Die gemiddelde afname per jaar is R 22 988,32.
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70

No. of people = 67 — 40
=27

Histogram

40 60

Time, ¢ (in minutes)

Skewed to the right OR positively skewed
Skeef na regs OF positief skeef
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14 19 20

11+14+19+20+8+10+2+14+ x _
9

12

x+98 =108
x=10
The 9" player scored 10 points

o =5,23 (5.22812)
(x—o; Xx+0)=(12-5,23;12+5,23)
=(6,77:17,23)

3 players' points were outside one standard deviation of the mean.
3 spelers se punte aangeteken Ié buite een standaardafwyking van
die gemiddeld.
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X = 51 (calculator method / sakrekenaar metode)

.. skewed to the left

Physical Sciences performed better.

Q, 1s 40% in Physical Sciences and 28% in Mathematics which
indicates the lower 25% of the class performed much better in
Physical Sciences than in Mathematics.

Fisiese Wetenskappe presteer beter.

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

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

The greatest difference is 87%=71%=16%

AR

JENN Magemaniol Page 192 of 370

A Division of Marematlou Group Holdings




a=1241
b= 0,49
y=12,41+049x

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

OR/OF
$=8517

y=12,41+0,49x
The y-intercept is 12,41 which means that a learner who did not
begin the exam achieved 12,41%. This is clearly impossible.

10,28

639-c=p
63,9+0 =103,59
127,92 = p+103,59
p=2433

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

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

AR
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Paper G

396

18
x=22

j’:

o =10,1707 = 10,17

x+0=3217
.5 days

22x18 =396 ordered/bestel
20 %18 = 360 sold/verkoop

Total not sold/Totaal nie verkoop nie: 36

OR/OF

22-20=2
2x18=236

Option B/Opsie B
Any one of the following reasons/Enige een van die
vig redes:
o  Median/Mediaan = 18,5
. Q-1
e IQR=21
e Mean > Median, therefore the data is skewed to
the right
Data is positively skewed/skewed to the right
Data is positief skeef/skeef na regs
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SCATTERPLOT

a=290,478...=90,48
b=-1773...= =177
y=90,48-177x

¥=23,069... = 23,07 units/eenhede (calculator/sakrekenaar)

OR/OF

y=90,48 —1,77(38)
y= 23,22 units/eenhede

r=-10,94
The value of rindicates a strong relationship between the cost per 5 litre
and the number of units sold .". there is a good chance of the prediction

being accurate./
Die waarde van r dui 'n sterk vewantskap tussen die koste per 5 liter en

die aantal eenhede verkoop aan .. daar is 'n goeie kans dat die
voorspelling akkuraat is
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Paper H
1.1 | 45 children

1.2 ;_Zﬁ‘_(4><2)+(8><10)+(12x9)+(16x7)+(20x8)+(24><7)+(28x2)
oon 45

x = % OR x = 15.38 minutes

Time taken (?) Number of Cumulative
(in minutes) children frequency

2<t<6 2 2

6<t<10 10 12

10<r<14 21

14 <r<18 28

18 <t <22 36

22 <t <26 43

26<t <30 45
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CUMULATIVE FREQUENCY GRAPH
(OGIVE)

L

Cumulative Frequency

¥

|

10 15 20
Time in minutes

On graph at the y-value of 22,5 or 23
Median = + 15 minutes.
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a =12.44
b =098
yv=12.44 + 098«

Percentage = B x100
50

=30%

v =12.44 + 0,98x
¥ =12.44 + 0,98(30)
vy =4184
=42
OR

A

v =41.87 (if using calculator)
y =42

OR

w2l

y=%

standard deviation =13.88

x=50,67-45,67
=5%
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(279.24 ; 861.3)

- 10 premiums

!

118 k+100

[1?91x—)+(6?63x
100

] = 686,44

15

6763 x k+100 =8183,22
100

k+100 _ ) 509...

k+100=120,999...
k=21%

AR
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Scatter plot / Spreidiagram

Tivd (in minute)

Time (in minutes) /

5 10 15 20
Number of items / Aantal items

a=3,079...
b=0,351...
$=3,08+0,35x

r=0,74

y=3,08+035(13)
y=1.63

OR

¥ = 17,65 (calculator)

It does not make sense to pack 0 items in 3,08 minutes./
Dit maak nie sin dat 00 items in 3,08 minute gepak kan word nie.
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a = 1730,22
b =13,96
$=1730,22 + 13,96x

y=1730,22 +13,96x
¥=1730,22 +13,96(28500)
y=R399 590,22

OR/OF

y= R399 599,64 (calc)

r=0,98002 ...
r=0,98

There 1s a very strong positive correlation between
the amount spent on advertising and sales. /

1552195

9
x =172466,11

o = 56950,09

x+o
=172466,11+56950,09
=229416,20

2 years/jaar

35<x <45

320 people/mense
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NUMBER OF | CUMULATIVE
PEOPLE FREQUENCY
5<x=15 20 20
15=x<25 25 45
25 <x =35 60
35<=x<45 90
45 <x < 355 55
55<x<65 40
65<x<75 30

AGE

OGIVE/OGIEF

[
=

2

g

2

Cumulative frequency/
Kumulatiewe frekwensie

2

o
10 20 30 40 50 60 70 80

Age of people/Ouderdom van mense

2.4 Median = 41
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ANALYTICAL GEOMETRY

Paper A
3.11 2-(-4) _-4-2
Mag == OR my; = el

Myg =-3

tana =m g =3
a=108,43°

T( Xn+x ntn J

o

Mep = Mg = =3
~3=-3(-2)+¢
c=-9
y==-3x-9

5
tan& = m, = 7
6 =39.81°

A=108.43°-398]°
— 68,62°

DCA =68,62° [alt s ; DC||AB]
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P(-3:0) and F(1,6:0)
Area POSC = Area AFPC — Area AOFS

-3(46)3) - %("6)(2}

=6.9-1.07
= 5,83 units’

OR/OF
P(-3:0)

FC:\/(—2—§)2+(—3—0)2 =@

Area APFC = -:IE(PFXFC)sinOf-‘S

sin39.81°
25

= 6,90

Area AOFS= l(ﬁ
2\5

= 107

Area POSC =6.,90-1,07
= 5,83 units’

OR

P(-3:0)
Area of POSC = Area of OSCR + Area of APRC

=l[i+3]x2+l(lx3)
2.3 2
3

6

= 5,83 units’
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P(-3:0)
Area POSC = Area ROSW + Area APRC + Area
AWSC

= 5,83units’
OR
P(-3:0)

Area of APSC = %(PC )(CS)sin DCA

@Jsin 68,62°

= 3,833..

Area of APOS = %(PO)(OS)

()

=2
Area POSC =3.833... +2

= 5,83units’
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2

OR  y-(-2)=-3(x-7)

4 2
y=—=X+—
: 3 3

AB:=[([-3):+([+5)2}_5’

=1 — 61 +9+12+101 +25-25

AB=,/2t* +4t+9

-4

202)

= -1
Minimum at 7=-1

AB=\2(~1)' +4(~1)+9
AB=17
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OR

4t+4=0
t=-1
Minimum at t=-1

AB=y2(-1) +4(-1)+9
AB=47

OR/OF

Length of AB =+/21% +41+9

= ’2(r: +2t+§]
- /2[('+1):+ﬂ

Y

2(r+1) +7

Minimumat/ = -1

AB=y/2(~1) +4(~1)+9
AB=47

Paper B

3..1 | y=-x-11
A(-1:9
t=—(-1)-11
t=-10

tana =—1
ref./ = 45°
SLo=135°

tan 63,43° = m
Mye =2

Mye =2

A(-1:-10)

v=2x+k OR/OF y-y, =2(x-x,)
-10=2(-)+k y=(=10)=2(x - (~1))
k=-8 y=2x-8

v=2x-8
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ye+(=10) _
2
Ye =10

OR/OF by translation / met translasie

A - B (x;y)>(x+5;y+10)
B —C (4;0)> (4+5:0+10)=(9; 10)

ABE = 63,43° [vert. opp £'s =]
E, =63,43° [corres. £'s, DE || AB]
ﬁl =45° [Zs on a str line]

FED =108,43°
OR/OF

EAB =135°—63,43°
EAB =71,57°

DEA = EAB = 71,57°
FED =108,43°

OR/OF

ABE = 63,43° [vert. opp 's]
DEO =116,57° [co-int. /s, DE || AB]
FED =360° - (116,57° +135°)

—108.43°
y =0
xg =—11
xg +(=11)
.-

Xa

4

=19

(x—19) +y2 =15
(x—19) +y2=225
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M(-6;-3)

x> +y? +24x-10y+153=0
(x+12)" +(y—5) =-153+144 + 25
(x+12) +(y-5) =16

¥ =16

¥ =4 units

NM =(-12—(=6)] +(5-(-3))
NM = 10 units

SM = 5 units
~TS=10-5—-4 =1 unit

R(-6 ; -8)
y=-8

Moy = ——5—(_3)
o -12-(-6)

Migpgent =

3
4(—17)+c OR/OF y-y, = Z(x—xl)

y~(=5) = %(x—(—l?))

3
y=—X+—
T4 4

AR
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3
V+S5==(x+17)
' 4

3 31 3 3
y=—=X+— Or y=—x+7-—
Y=3""7 .

3

—8==x+—
4 4

—32=3x+3l
3x = -63
x=-21
P(-21:-8)
R(-6;-8)

PR =PS = 15 units [tangents from same point]
MS = MR = 5 units

Perimeter PSMR =15+ 15+5+5
= 40 units
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area of ANPS
area of quadrilateral PSMR

lNS.SF’
2

1 SP.MS + 1 MR.PR
2 2

%(5){15)

2(%}(5)(15)

OR

ANPS = ASPM = AMPR
area of ANPS

area of quadrilateral PSMR
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SL = \/(x +(y s ~ VL )2
SL - ( 4-(—4)) +(5-1)°
SL =80 = 4+/5 = 8,94 units

3)
~(-2)

Mgy =

Mgy =

m=tan@ = —
0 =53,13°
1 3
MpN = — _(( 2))
My = -2

LKO = 116,565...°
LNS = 116,565...°—53,13°
LNS = 63,44°

OR

SN = 10 units

4J‘

sinLNS = Y=

LNS = 63,440
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OR
LN = 2J§ units

tan LI:IS - ﬁ

25

INS = 63,44°
OR

SN = 10 units
LN = 2J§ units

SL =45
IN= (~4-(-2)) +(1-(3))
IN=420=25

Area ALSN = %(4\5 ](26 )

= 20 units’

AR
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OR

SN = 10 units
IN=(4-(-2)) +(1-(-3))’
IN=+20=25

Area ALSN = %(10)(245 )sin 63,44°

=20 units’

L =90°
SN is a diameter of circle S, L, N [chord subtends 90°
OR converse Z in semi-circle]

Centre of circle =P 4+(-2) : 5+(-3)
2 2
=P(1:1)

OR

Let the coordinates of P be (a ; b).

Then, PL=PN: (—4-a) +(1-b) =(-2-a)" +(-3-b)’
equation 1

If PS = PN, then: 4a+2b =6 equation 2

Solving simultaneously yields: =1 and =1 and P(1;1)

OR

If PL =PN, then: a—2b=-1 .....equation 1
If PS =PL, then: 2a+5=3.....equation 2

Solving simultaneously yields: a=1 and =1 and P(1:1)
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IPN=6=5313° [alt Zs; LP || x —axis]

- LPS =126,87°

OR

LNS = 63,44°

. LPS=126,88° [£ at centre = 2 %/ at circumference]
OR

LSN = 26,56° [sum of /s in A]

SLP = 26,56° [£s opp equal radii]

. LPS = 126,88° [sum of /s in A]

OR

(44/5) =5"+5" —2(5)(5)cosLPS

cosLPS __2
5

-~ LPS = 126,87°

D(p: —2)

AR
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[tan L radius]
y=(-2)=2(x-1)
y+2d=2x-8

¥=2x—10

|tan L radius]

y=2x—-10
0=2x—10
x=25
Al5:0)

In AAFG: FA LFG

FA® =(6-0) +(8-5) =45
FG* =(t—8) +(0-6)

=" —16¢+100

GA* =(t-5)

= —10¢+ 25

- GA® = GF*+ FA®

£ —10t+25 = * —16¢+ 100+ 45

Gr=120
=20
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F(8:6)
G(20:0)

(8-20)° +(6-0) =r
r* =180

(x—20)" + * =180
X+ —40x+220=0

Smaller circle r= EJE
Larger circle r= E-JE

G(20 ; 0)

k=20-(6v5-2J5) or k=20+(6J5-25)
- 20-45 = 20+ 45

= 11,06 units = 28,94 units

OR

Smaller circle r= EJE

k= 2(2J§]+2u—w’§ or k=2(EJ§]+2D—EJE
- 20-445 = 20+ 45

= 11,06 units = 28,94 units
OR

X+ —40x+220=0
y=0
X =40x+220=0
L x=20+65 or x=20-645
 k=20+6y5-20 or k=20-6+5+20
k=20+45 k=20-445

= 11,06 units = 28,94 units
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S(15:16)

]
I
]

]
i
]

]

1

‘R12: 2)
g
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QR =(~4-12) +(-6-2)°
=+/320 = 8+/5 units

J —6-2
Ok 412

Q—>R:(x;y) > (x+16; y+ 8)
~S(15; 16)
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1

My, = -

My = =2

Equation of PT:

y=-2x+c y= ¥ =—2(x—x)
§=-2(-1)+c OR y-8=-2(x-(-1)
c=6 y-8=-2x-2
y==2x+6 y==-2x+6

~2x+6= 11—4
2

—4x+12=x-8
hx=20
x=4

PQJ +(-6-8)" =+/205
PR = le +(2-8)" =+f205

s APQR s 15n5celc5 { APQR is 'n gelvkbenige A
*. L height bisects the base QR /

1 hoogte halveer die basis QR
- T is midpoint of QR / T is middelpunt van QR
S T(4:-2)

PTJ (-2-8)°

P’T:ﬁflzﬁ =5+/5 units = 11,18 units

Area of PQRS = QR.PT
=(85)(5V5)

= 200 units®

JU\
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OR

PT=[(4-(-1))" +(-2-8)

P’l"=-.|'125=5u'rgunils = 11,18 units

Area of APQR :%(s.ﬁ}(sﬁ}
=100 units®

Area of PQRS = 2x Area of APQR
=200 units”

p=-6

MDB = 90° [MC || y-axis]
AM=ME=g+1 [radii]
MD = g

AM’ = AD? + MD? [Pythagoras]
(qr+1)2 =(q—l)2+q2

qz +2q+1=q2 —2(}+1+|;-'2

qz -4qg=0

q(g—4)=0

g#0 or g=4

AM = 5 units
(x+6) +(y—4) =25

3 units
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(x+6)"+(0-4)" =25

(x+6) =9
x+6=3 or
X=-3
Al-9:0)
B(-3; 0)

OR

(x+6) +(0-4) =25

X +12x+36+16-25=0
¥ +12x+27=0
(x+3)(x+9)=0

x=-3 or x=-9
A(-9;0)
B(-3: 0)

OR

[line from centre L to chord/
Iyn vanuit midpt 1 op koord
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3
tan =——

A 4
B =180°—36,87°
B =143,13°
- ACB = 106,26°

OR
- 4
tan MAB = m,. =§

MAB =53,13°
AMD = 90° —53,13°
AMD = 36.87°

MAC = 90° [tangent L radius / raaklynl radius]
ACM = 53,13°

. ACB=106, 26° [property of kite / eienskappe van viieér]

OR

tan ACD = D

C

tan AéD = =i
3

ACD =53,13°
-. ACB=106, 26° [property of kite/ eienskappe van vlieér]

AR
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OR
AB = 6 units

AC=BC= 175 units [tangent from same point/

raaklyne vanuit dieselfde punt]
(AB)’ =(AC)" +(BC)*—2(AC)(BC)cosC

or (3] A

cosACB = —0,28
ACB = 106,26°

OR

~ 4
tan MAB = m,,, =3

MAB =53,13°
AMBC is a cyclic quad/ AMBC is 'n kvh
~.MCB=53,13° [/s in the same seg/ /e in dies segm)]

. ACB=106, 26° [property of kite/eienskappe v viieér]
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C(-6 ;-10)

Area ABCD = %(7,5)(6)

=22,5
Area AABD = %(7,5)(5)

=18.75
Area ABCD =22,5 + 18,75 = 41,25 units®
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K(-6 ; —4)

KC = 6 units; KE = 12 units;

CE = /(6)* +(12) [Pythagoras]

CE = /180 = 64/5=13,42

Perimmeter AKEC =6 + 12 +4/180

= 31.42 units

tanKCE = RE _12 5
KC 6

KCE = 63.43°
OR/OF
KE 12 245

CE 180 5
KCE = 63,43°

sinKCE =

OR/OF
|
Mee = E

'[an6'=l

0 =26,57°
KCE =90°—26,57°
KCE = 63.43°

AR

YIENN Musemano Page 226 of 370

ivision of Marematiou Group Holdings




OR

KE? = KC? + CE? — 2(KC)(CE)cosKCE

(12)* = (6) +(\/ﬁ F -2 \/ﬁ)(cosKéE)

J5

cos KéE = ?

KCE = 63.43°

y=x+1
b=a+1

MR” = MK*
(@a=6)°" +(b-0) =(a-=5"+(h-7)°
(a—6)°+(a+1)?*=(a-5°" +(a+1-7)*
a’+2a+1=a’—10a+25
12a= 24
a=2
b=73
~M(2;3)
(6-2)* +(0-3)* =r*
r=>5

OR/OF

2-5°+3-7) =r*
r=>5
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T(-2;0)
TR = 8 units [line from centre L to chord]

OR/OF

M(2 ; 3)

F(a;0)

FR = 4 units

TR = 8 units [line from centre | to chord]

OR/OF

(x=2)" +(0-3)* =25
x’ —4x+4+9=25
x*—4x-12=0
(x—6)(x+2)=0
x=6 or x=-2

TR = 8 units

7-3
-2

n ":adius

M agins =

3

tangent 4

3

m

(-2-2)2 +(0+2)* = >
r* =20
(x-2)’+(v+2)* =20
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S(m ;1)

-
-
-

2TW

2x-y+10=0
2x-0+10=0
x=-5

R(-5 ; 0)

R(-5:0)
T(0 ; 10)

(RT)" =(-5-0)* +(0-10)" OR (RT)" =5% +10° (Pythag)

RT =4/125 units OR/OF RT-= SV"gunits

2RT’ =58R”
2(125) = 5[(m — (-5))" + (1-0)°]
5[(m+5)* +(1)*]=250

(m+5)7%+1=50

m’ +10m—-24=0 OR/OF (m+5)" =49
(m—-2)(m+12)=0 m+5==7
m=-5%7

m=2 or m=—-12 m=2 or m=-12

Som=—12 som=—12
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OR/OF

4
y-y = _E{x =X)

y=0=-=(-5)

4
=——(x+5
y 3( )

VR: y=——x-—
T

ST: v =Ex+10
4

§x+10=—ix—§
4 3

O9x+120=-16x-80

25x =-200

AR
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R'(5:0)

VR =[-8 = (-3)) +(4-0)> =5
VT = (-8-0)* +(4-10)* =10

Areaof RVTR' = (VR){VT)+%{RR'}(OT)

= (5)(10)%(10)(10}
=25+ 50

= 75 units’
OR/OF

ST: v =Ex+10
4

0=1x+10
4

40 1

x=—— or —13—

(59
3

WR'=5—(—4—0}=E=18l

3 3 3
Area of RVTR'= Area of ATWR' — Area of AWVR

=%(5 +4T0]{10) -%(-5 + 4?0){4)

=75 units®
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[Pythagoras]

DM = %f or 6,25 units

of B

3-0
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DM =%TS or 6,25units

OR/OF

EM = 5 units

15 }
ED = — units

[Pythagoras]

=E or 6,25units

EC: y= —x—!—ﬁ
3 3
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M—oaE(x:y)—(x—4;y+3) [translation]
CoS:(-7;-5—=(-7-4;-5+3)
SS(-115-2)

OR/OF

M—-Cix:;y)—=x-10:y-35) [translation]
E—-S:(-1:3)—=(-1-10;3-5
S8(-11:-2)

OR/OF
E(-1 ;3)and C(-7 ; -5)
[— 1 +2[_ 7) : 3+£_ 5]) [Midpoint of EC]

=(—4;—l)

S(x;y)and M(3:0)

xs+3_
2

—4

oo =547

NEW
rNEW = 12

MS =3 (-11)) + (0~ (-2)y

MS = 200 or 1042 or 14,14 units
14,14 > 12

S(— 11;- 2} lies outside the circle
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. - 3
Inclination of EM: tanM = m, =-—

ref. © = 36,87°
Inclination of EM = 143,13°
- EMD =36,87°
o . 5 1
Inclination of CM: tan M = m_,,= Eor -
~ M =26,57°
. EMT = 26,57° +36,87°
— 63,44°

But EM = MT [radii]

- ETM = 180°-63.44°

- ETM = 58,28°

Paper G
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—9-0 0-(-9)
= OR/OF m, =——
m,, 3-(9) Mo =5

3

3
My =— — My == —
DC DC
4

4

Equation of DC:

0= —%(—9)+ c OR/OF y-0= —%(X—(—B})

y= -g (x+9)

= ——
d 1 4

3 27 k-(-9) -3 k-0
k=——(-1)-—OR/OF =— OR/OF ———— =
4 4 -1-3 4 -1-(-9

k= %—% OR/OF k+9=3 OROF

k=-6 k=-6

DC:J{3+9)2 +(-9-0)

DC = 15 units
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(DM) (DB) [sin ﬁ}]

DA)(DC) [sin D)

+9

Yre_ 4
x—3

¥+9=-4x+12

y=—4x+3 y==4x+3

(x-3)" +(y+9) =612

(x—3)" +(-4x+3+9) =[ﬁ]2
(x-3)" +(-4x+12)" =612
X =6x+9+16x —96x+144=612
17 ¥ =102 x—459=0
X —6x-27=0
(x-9){ x+3)=0
=9 or x=-3
N/A
y=—4(-3)+3
y=15
A(-3:15)

AR
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OR
-9=-4 (3)+ c

c=3
y=—-4x+3

N(0: 3)
ND =J(3—0)2 +(-9-3)

=317
AD =617

ND=£AD
2

N is the midpoint of AD
A(-3;15)

L(-1:-3)

m =
MP
-1

¥ —2x+1+y —6y+9=40
X¥+y -2x-6y-30=0
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d*+(1)" —2d-6(1)-30=0
d*~2d-35=0
(d-7)(d+5)=0

d=T7 or d=-5

nd=1

OR/OF

(x-1)" +(y—3) =40
(d-1)*+(1-3)% =40
(d-1)* =36

d-1=6 or d-1=-6
d=T7 or d=-5
d=T

OR/OF

PRL =90° (£ in semi-circle)
9-1 1-(-3)

b4 =
3—d d-(-1)
d*-2d-35=0
(d-7)(d+5)=0
d=T7 or d=-5
d=7

-1
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My, =3
- tan POV = 3
POV = 71,565...°

S tan R‘;’N = %

RVN = 26,565...°
[ =71565..°-26.565...° [ext. 2 of A/ buite / vanA]
L = 45°
OR/OF
R =90° |.£ in semi-circle /.2 in 'n halwe sirkel|
PR* =(3-7) +(9-1)°
PR =+/80 = 44/5 units
PL* =(3-(~1)) +(9-(-3))" OR RL* =(7+1)" +(1+3)°
PL =+/160 = 44/10 RL =+/80 = 45

. 445 . 45 . 445

sinL=—— OR cosL= R tanL= —

4310 o ° J5

L=45°

AR
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OR/OF

|=L—J{3+1f +(9+3) =160 =410
PR = |[(7-3) +(1-9)" = JBO = 445
th—,f{?+1}’+{1+ 3) =B0 =445

80 +160—80

Le— — ——
s 2:J80 160

1:1:::'.L=—2
2

L = 457

(tan L rad)

[proved in ()4.2]

S PT | MR

MRT = 90° [radius L tangent [ raaklyn 1 radius|

PTR =90° [co-int s; PT || MR/ ooreenkomst. = PT || MR]
PT LRT

OR/OF

TPR=L=45" [tan-chord theorem/ = tussen raaklyn
&n koord]
TP=TR [tans from common pt|
- TPR =TRP=45° | s opp equal sides/
2 teenoor gelyvke sye|
~PTR=90° [sum of #sin A S hinne e van A
FT LRT
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M{4+8;—8+0]
2 2

M(6;-4)
_0-(-16) 0—(-8) ~ —8—(-16)

Myg =———— O Niyg = —————— Ol My =
8-0 M g4 < 4-0

m

o x2=-1 [LQ L NS]

A
1 1
~8=-_(4)+c OR y+8=—_(x—4)

1
) +8=——=x+2
? 2

OS 1s the radius of circle passing through S
(x—0)* +(y-0) =(16)
x> +y? =256

1
Mgy = Mg = 3 [RM | LQ]

1
y+4=—-——(x-6
- 2( )

1
+4=—-—x+3
4 2
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T(0;—1), P(0;—6) and S(0;—16)
. PS =10 units and TS = 15 units

[prop theorem; RM || LP]
LS_PS_2 OR ([line || one side of
RS TS 3 Al || een sy v A]

OR
M(6 ; —4), Q(4 ; —8) and S(0 ; —16)

MS = 4180 = 6+/5 and QS = /80 =44/5
LS_QS_2 [prop theorem; RM || LQ]

RS MS 3 OR [line || one side of
Alyn || een sy v A]

area of PTMQ = area of ATSM — area of APSQ

1 1
= E.ST. 1 h, —E.PS. L h,

1 1
5(15)(6) = 5(10)(4)

=45-20
= 25 square units

OR
TM =+/45=3./5 = 6,71
MQ=+/20=2/5 = 4,47
PQ =/20=2+/5 = 4,47

area of trapezium PTMQ = %(3\/5 +24/5 12\6 )

= 2 635)es)

= 25 square units
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OR

MQ=+20=245
PQ=+20=24/5

TP =5
area of PTM Q= area of AM TP+ area of APQM

area of PTMQ =%TP>< L h, +éMQxPQ

area of PTMQ=10+15 = 25
PV =r=4/10

PV = \/(k—(-3))* +(1-4)* =10

(PV)? = (k—(-3))* +(1-4)> =10

k* +6k+9+9=10 orR (k+3)+9=10

k*+6k+8=0 (k+3) =1
(k+4)k+2)=0 k+3=lork+3=-1
k=—4 or k=-2

Sk=-2

X +6x+1"—8y+15=0

y-intercepts: (0)* +6(0)+ y> —8y+15=0
(v=3)(y-5=0
Ve=3 or yg=>5
.. BC =2 units
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v=mx+3
Il=m(-2)+3
|

tana =1
S =45°

BCV =135° [ext £ of Albuite £ v A]
. VWB = 45° [opp Zs of cyclic quad/teencorst. Ze v kvh]

OR
TCO = 45° [/sof AlZev Al
. VWB = 45° [ext /s of cyclic quad/buite £ v kvh)

Q(-3;-2)

(x+3) +(y+2) =10

x=—2o0r x=—4
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m,;, = tan8187°

My, =17

y=mx+c

1
0=-(12)+c
4

y—n =m(x—x)
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1
12—k 4
—4k=12—k
k=—4
- B(-4; -4)

OR/OF

m,, = tan8187°

my, =17

- 10 - &

AR _E_Ik
T(-2—-k)=10—k
~14-Tk=10-k
—6k=24
k=-4
s Bi(-4; —4)

OR/OF

EB: y=5x-3 and AB: y=T7x+24
lx_3=?x+24
4
Tx=-27
x=k=-4
o B(—4;-4)
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In AAFG:
0-(-2)
My, =—_2_4 =2
tan & = m,; =—2
8 =180° — G3,43..°
- 8=116,57°
- A =11657°—8187° [ext £ of A |

- A =34.70°

OR/OF
In AABC:

a=BC=217: b=AC =65 c= AB=1042
a =b+c -2bcoos A

] l[lq"_J — 2(6/5)(104/2).cos A
(ﬁﬁ) +{1042) ()

2(65 (1042
~0,822...
LA=T

cos A=

i

M| 12 +(-2) :l[l (o J
. 2 2

Diagonals intersect at the point (5 ; 3)

BE = ET
W17=\1z- p* + (0- p)*
lavi7 [ =[.J'[12—p]“ co0-pf
212=144-24p+p' + p°
pF=12p—64=0
(p-16)(p+4) =

Sp=16 or p=-4(na)
S TI16; 16)

(x—12)° + y* = {4,!_} =272

m =
(e fITE
4

m;:'#m =—4
y=—dx+¢ OR/OF yv-y,=-4x-x)
—d=—A) e y=(—4)=—4(x—(-4))

c=—20 = .
y——dx-20 = =gy =2

AR

J E N N MAREMATI.OU Page 249 Of 370

A Division uulumntloG up Holdings




Radius = 4 units/eenfiede

CDLCN
~C(-1:7)

CD = 6 units
DG5BT

1 A= 5units
DC = 6 units

Area ABCD = % 6)(5)
=15 units®
OR/OF

1 /= 5units
DC = 6 units

1
Area ABCD= P [Area of ||”]

1
= 5[(5) ©6)]

=15units®
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OR/OF

Let angle of inclination of BC = &
[
tana =

a =59,036..°
BCD=180° &

BCD =180° — 59,036...°
BCD =120,96°

Area ABCD = %{Jﬂ )8) sin120,96°

= 15 units®

M3 ;1) [reflection of N(~1 ; 3) about the line y = x|
S MN=,/(3- (-1)? + (-1-3)*
MN=+/32 = 44/2 = 5,66 units

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

= -1
-1-3

My
MN: —1=—(3)+¢c or
c=2
wy=—-x+2

Xx=-x42
2x=2

x=1
soy=1
midpoint (1;1)

OR/OF

N(-1:3)
Ye =y =3
Reflected about y = x

Al-1; 1)
SFi(3:3)

143 —143
midpoint : =1(1;1)
P [ 2 2 ]
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N(-1; 3) F@3:3)

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

NAMF is a square (NA=NF=AM=MF and NA L AM)
Midpoint NM = (1; 1)
= Midpoint of AF
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tan @ = myyN = —%

8=180°-56,31°
6 =123,69°

Inclination KL = 123,69° — 78,69° = 45° [ext ZA]
tan45° =m,, =1

y=x+c¢
2=-1+¢
c=3
y=x+3

OR/OF
y=y =l(x=x,)
y-2=1(x-(-1))
y=x+3

KN =,/(1+1) +(-1-2)°

KN =+/13 or 3.61
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(x+3)+(y+5)* =13 ..(1)
L 1s a point on KL

y=x+3 ...(2)
(2)in (1):

(x+3)° +(x+3+5)* =13

xP +6x+9+x" +16x+64=13
2x* +22x+60=0

x? +11x+30=0
(x+5)x+6)=0
x=-50rx=-6
y=-2o0ry=-3
L(-5:-2)or(-6:-3)

OR/OF

(x+3) +(y+5)° =13 (D
L is a point on KL

y=x+3 .. x=y-3 ...(2)
(2)in (1):

(y=3+3)2 +(y+5)* =13

2+ 32 410y +25=13

2y +10y+12=0

2 +5y+6=0
(y+2)(y+3)=0
y=-2ory=-3
x==Sorx=-6
[.(-5:-2)or(—6:-3)

Midpoint of KM: (- 2 : - 1.5)

atl o oap 2213
2 2

L L(=5:-2)

OR/OF

Mg = MM

v—(-5) 3

x—(-3) 2
20x+3+5)=-3(x+3)
2x+16=-3x-9
5x=-25

X =-5

LL(-5:-2)
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OR/OF
N—->M: N-K:

(x:y)>(x-4:y-4) (x:9) > (x-2:y+3)
S LE1-4:2-4) OR/OF - L(-3-2:-5+3)
S LES -2 “LE5:-2)

OR/OF
N—M: N—-K:

(x:y)>(x-4:y-4) (x:9) > (x-2:v+3)
S L1-422-4) OR/OF - [(-3-2:-5+3)
~L=35-2) S L(-5:-2)

OR/OF
N—->M: N-K:

(x:y)>(x-4:y-4) (x:y) > (x-2:y+3)
S L=1-4:2-4) OR/OF - 1(-3-2:-5+3)
S LE=5:-2) CLCS:-2)

OR/OF

N—>M: N—-K:

(x:y) > (x-4:y-4) (x:y) > (x-2:y+3)
S L=1-4:2-4) OR/OF - 1(—3-2:-5+3)
~U=5i-2) 2 L-5:-2)
OR/OF

N—->M: N-K:
(x:1)>(x-4:y-4) (x:9) > (x=2:y+3)
~L(-1-4:2-4) OR/OF - L(-3-2:-5+3)

S LES-2) SLE5:-2)

T(—6 :-3) (from Question 3.5.1)
KT =/(-1-(=6))* + (2 - (-3))
-50

KN =413 (CA from 3.4)

Area of AKTN :%KT.KN SinLKN

=%@.Jﬁ $in78.69°

= 12,50 square units
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OR/OF

In AKLM:

TL 13
$in22,62°  sin78,69°
TL =1.414..

KL = /(-1-(=5)* + (2~ (-2))°

_J3
o KT=7.0708...

Area of AKTN = % KT.KN sinLKN

=%(?.0708).Jﬁ $in78,69°

= 12,50 square units

F
.

N

H

é(m )
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F(3:1)

FS= \/(6—3)2 +(5-1)°
FS=5

FH(FS) :HG=1:2
~HG=2FH
=10

Tangents from common/same point /
Raaklyne vanaf gemeenskaplike of dieselfde punt

FHJ = 90° [tan L radius / ki £ radius]
FI’=20%+5° [Pyth theorem/stelling]

FJ = /425 or 5417 or 20.62

(x=m)* +(y-n)? =100
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K(22; n) [radius L tangent]

GK=HG=10 [radii]

FH=FS=5 [radii]

m=22-10

m=12

F, H and G are collinear [HT is a common tangent]

F, H en G is saamlynig [HJ is 'n gemeemskaplike raaklyn]

FG2 =(12-3)2 + (n-1)2

152 =81+ (n—-1)°

(n-1)2 =144 n*-2n-143=0
n—-1=+12 (n+1)(n-13)=0

nzl3or n=-11 n=-11 or n#13
~G(12;-11)

OR/OF

K(22;n) [radius L tangent]
GK =HG =10 [radii]
FH=FS=35 [radii]
m=22-10
m=12
LetJ(22:y):
FI2 = (22-3)% + (y-1)?
425=361+y> -2y +1

0=y’ -2y—63

0=(=-9)(y+7)
Sy=9or/of y#-T
SLm=9-20=-11
~G(12:-11)
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TRIGONOMETRY
Paper A

5.1.1 sin(360°+x)
=sinx

x —coordinate = J(J]_3 )2 - (—3)2

=2

fanx =

3
2

OR/OF

2

x —coordinate = J(Jﬁ ) -(3)
=2

3
fanx =—
2

cos(180°+x)
=—COSX

cos(90°+60)
sin(@ —180°) + 3sin(-6)

B —sind
sin(-(180° - @))-3sin @

—sin@

—sin@—3sin@

_ —siné@
—4sin @

JENN Massmanou Page 260 of 370

oup Holding:




(cosx+2sinx)(3sin2x—-1)=0

cosx+2sinx=0 or 3sin2x—-1=0

ta.n:k::—l si112x:l
2 3

ref £=26,565...° ref £=19,471...°
x=153,43°+k180°; ke Z x=974°+k180° ke Z
OR/OF or
x=153,43°+ k360°:; ke Z x =80,26° + k. 180°;
keZ
or
x=333,43°+k360°; keZ

LHS =cos(x + y).cos(x — y)

= [cos X.cos y —sin x.sin onos X.COS y +sin x.sin y]

= cos’ x.cos’ _v—sin2 x.sin’ hY

2

= (1—51'.112 xIl—sin;2 y)—sin x.sin y

2

? x.sin” y

2 2 2 2

=1+sin” x.sin” ¥y —sin” x —sin” y —sin

=1-sin’ x—sin’ y =RHS
1 —sin® 45° —sin® 15°
= cos(45° +15°).cos(45° —-15°)
= ¢c0s 60°.cos 30°

(3)7)

V3

4
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OR

1 —sin? 45° —sin? 15°
=sin® 15°+cos” 15° —sin® 45° —sin® 15°

2
=005215°—[%J

= cos?15°— 1
2

_ 2cos’15°-1

1-sin®45°—sin*15°

= cos” 45°—sin’ (45°-30°)

2
- [LJ —(sin45°c0s30° - cos 45°sin 3{)“)2

N

>

RN

2

\,0'3711]2

& Sl

|

& 5

o
5

o0 | I~
|
= |
+
0| =
M
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16sin x.cos® x —8sin x.cos x
= 8sin x.cos x(2cos‘j' X — 1)
= 4sin 2x(cos 2x)

=2sin4x
OR/OF

16sin x.cos® x — 8sin x.cos x

=16cos’ x[lsian]—B[lsinz.r
2 _ 2

- 8(2(2052 x—l){%sin ZxJ

=4sin2x.cos2x
=2sindx

16sin x.cos® x — 8sin x.cos x = 2sindx
Minimum at x = 67,5°
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180°

k=+3=173
B(-120°43)

Range of g: yel-2; 2]
Range of 2g(x):  ye[-4; 4]

OR/OF

Rangeof g: -2<y<2
Range of 2g(x): 4<y <4

Xe [— 65°; — 5°]
OR/OF

—-65°<x <-5°

SINX.COSX = p
4sinx.cosx=4p
2sin2x=4p

4p =+2

' p=——<:»rl
) 22
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sin(135°-x)  sinx

_3psin(135° - x)
sin x

CD

3p(sin135°cos x —cos135°sin x)
sin x

_ 3p(sin45°cos x+cos45°sin x)

- sin x

[JE V2 . }
3p| —cosx+—sinx
2 2
CD = *
sin x
3p[§}(cosx+sinx)
CD= _
sin x
3p( sinx+cosx)

\/Esinx

Area AADC = %(AD)(CD)sinAﬁC

CD =

CD

CDh=

3p (sinx +cosx)

1
=—(3
2(}7)( V2 sinx

_1(30)(30(sm110°+cos110°)
V25sin110°

)(sin45°)

Jsin 45°

=143,11m°
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tan(— x).cos x.sin(x —180°)-1
— —tan x.cos x. sin(—(l 80° — x))_l
=X cos x.(—sinx) -1

COoS X
= S,_I._]_']_2 X _.I.

2
=—C0s X

cos 215°
= —co0s 35°
=-m

sin 20°

= cos 70°

= cos2(35°)

= 2co0s” 35°—1
=2m? -1

OR

= sin (55° —35°)

= 8in55°c0s35° — c0s55°sin35°

n.m — \/l —m’ .\h —m’
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cos 4x.cos x +sm4x.sin x = —0,7
cos(4x —x)=-0,7
ref / =45,57...°

3x =180°—-45,57..°+ k360°0r 3x =180°+45,57...°+ k.360°
3x =134,43° + [.360° or 3x=22557°+k.360°
x=4481°+k.120°; ke Z x=7519°+k120°; ke Z

. 2 4
RHS = cos® x —sin’ x

sin4x.cos 2x —2cos 4x.sin x.CoS x

tan2x
_sin4x.cos 2x — cos 4x.sin 2x

sin 2x

LHS =

cos 2x

= sin(4x — 2x)( C(.)S 2x)
s 2x
=C08 2%

2 5.2
=COS X—Sm Xx

[LHS = RHS

1-2sin® x =—sinx
2sin‘x—sinx—1=0
(2sinx +1)sinx—1)=0

. 1
Sinx = ——

sinx =1
ref / = 30° ref / =90°
x=210°+k.360° x =90°+k.360°

or x=2330°+k.360°

x=-150° or x=-—30° or x=90°
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OR

COS2x =—sinx
cos 2x = —co0s(90° — x)

2x =180°—(90° — x) + k.360° or
2x =90° + x + £.360° or
x =90°+£.360°

2x =180°+(90° — x) + £.360°
2x =270° - x + k.360°
x=90°+k.120°

x=-150° or x=—30° or x=90°
OR

Ccos2x =—sInx

cos 2x = ¢cos(90° + x)

2x =90° + x + k.360° or 2x = 360° —(90° + x) + £.360°
x =90°+k.360° or 3x =270°+ k.360°

x=90° + k.120°

x=-150° or x=—30° or x=90°
OR

cos 2x = —sinx
sin(90° —2x) = —smx

90°—2x =180+ x +£.360° 90°—2x =360° —x + £.360°

x =-30°+£.120° x=-270°+£k.360°

x=-150° or x=-—30° or x=90°
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A(~150°; 0,5) B(-30°; 0,5)
AB = -30° — (-150°)
AB = 120°

x (0% 90°) or xe(90°% 180°)

OR

0°<x<90° or 90°<x<180°

cos2x=k-3
k-3<-1 or k-3>1
k<2 or k>4

k<2 or k>4
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In ABCE:
CE BC

sinB - sinBEC
CE BC

sin30°  sin2x
CE - BC.sm3O
sin 2x

In ACDE:

DE - vabibe
CE

BC.sin30°
= ———(tanx)
sin 2x

o .BC (sme
4simnxcosx\ cosx

16 = BCZ
4cos” x

D

~ BC
4cos’ 30°
BC

{2)

_BC
3
L BE=31C

DC

But AB=DC [opp sides of rectangle/teencorst. sye
v reghoek)
~.BC=3AB

Area of rectangle = (AB)(BC)
= (AB)(3AB)
=3AB’
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5.1.2(a)

5.1.2(b) | cos(€—180°)

. . 7
sinxcosx+smx=3cos” x+3cosx

sinxcosx +sinx—3cos’ x—3cosx =0

sinx(cosx+1)—3cosx(cosx+1)=0
(cosx+1)(sinx—3cosx)=0
cosx = —1 or sinx =3cosx

tanx =3

x=180° + £360° or x=T157°+k180° : keZ

OR/OF

. . 2
sinxcosx+smmx=3cos” x+3cosx

. . 2
smxcosx+smx—3cos" " x—3cosx=0

sinx(cosx+1)—3cosx(cosx+1)=0
(cosx+1)(sinx—3cosx)=0
cosx =—1 or sinx =3cosx

tanx =3
x = 180° + k.360° or x=71,57°+k360° or
x=251,57°+k360° ke ”Z
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sin 3x « 1+ cos3x
l-cos3x 1+cos3x

LHS =

(s 3x)(1+ cos 3x)
B (1—cos3x)(1+ cos3x)

_ (sin3x)(1 + cos 3x)
1-cos? 3x

~ (sin3x)(1+ cos 3x)
sin” 3x

~ 1+cos3x
sin 3x

= RHS
OR/OF

sin 3x sin 3x
X

LHS = -
l—cos3x sm3x

sin? 3x

~ sin 3x(1—cos3x)

_ 1-cos” 3x
sin 3x(1 - cos 3x)

(1 —cos3x)(1+ cos3x)
sin 3x(1 — cos 3x)

~ 1+cos3x
sin 3x

= RHS

undefined when sin3x =0 and 1—cos3x=0
3x=0° or 3x=180° and 3x=0°%or 3x =360°
x=0° or x=60°
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Snl0® o h(360° - 6).sin 20
cos 440°

o]
= c0s80° _ 1 n6(2sin@cos 6)
cos 80°

sin &
cos @

=1 (251 @cos )

=1-2sin’ @
= cos 20

sin(60° + 2x) +sm(60° — 2x) = kcos 2x

(sin 60° cos 2x + cos 60°sin 2x) + (sin 60° cos 2x — cos 60°sin 2x) = k cos 2x
2sm 60°cos 2x = kcos 2x

2{?}:05 2x = kcos2x

-

k=43

tan 60°[sin(60° + 2x) + sin(60° — 2x)|

= tan 60°[k cos 2x|

=3(V3 cos 2x)

=3(2cos’ x—1)

o
(vr )3
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Range of f: ye|:—%; 1]

Range of 3/(x)+2: ye{l: 31] OR/OF 1<y <3l
2°72 25Y=73

x =90°

x €(30°; 90°) U (210°; 240°]
OR/OF

30°<x <90° or 210°<x <240°

x € (-55°; 125°)

OR/OF

—-55°< x < 125°
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sin15°

AB=193 m

BE’ = AB? + AE® — 2(AB)(AE)csBAE
BE? = (1,93) +(0,915)" —2(1.93)0,915 ) cos 120°)

BE=2,52 m

BF=FD =§(2,52) = 1,80 m

Area ABFD = % (BF)(FD)snBFD

= —})— (1,8)(1,8)(sin75°)

=1,56m’
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e
25in25%cos 25°
~2+ 4sin® 25°
sin 50°
-2(1-2sin® 25°)
~ sin50°

B ~2cos 507

k -2
(Jk2+l] ( 1";;2+1]
.Y
2
sin10° =sin( 50° - 40°)

=s5in 50° cos 40° — cos 50°sin 40°

i [Jf:n ][*J;H ]_[Jk:n][u’fln]

k-1
K +1

OR

sin10°
=cos80°
=cos2(40°)
=2cos 40°-1

k 2
VE +1
2
_ ok,
k" +1
K-l
Kl
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sin10° = sin (60° - 50°)

=5in60°cos 50° — cos60°sin 50°

-@E@lew

24k +1

sin (540°+ x).cos(90° + x)
sin (- x)
(—sin x) (—sin x)
(—sin x)

=-—sinx

xe(180°;360°)

OR

180°< x <360°
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LHS = [tan (180°— x)](l—cusz x)+ cos’ x

=(-tan _xr)(sin2 x) +cos’ x
sinx )\, 5
- (sm x)+ cos’ x
COS X
sin” x 5
- +cos? x
coS X
. 3 3
sin® x—cos” x
—COS X

(sin x—cos x) (sin2 x+sin x.cos x+ cos® x}

—cos x
B (sin X—CoS x) (1 +sin x.cos x}

—COoS X
=RHS

OR

RHS — (sin X—cos x) (1 +sin x.cos x)

—COS X

(sin X—Cos x) (ms2 x+sin® x+sin x.cos x)

—COS X

sin xcos® x+sin® x+sin® xcos x—cos® x—sin® xcos x—sin x.cos® x

—COoSs X
. 3 3
sin” x—cos” x
—COS X
1
sin” x 2
=——— +cos" x
—COS X
—sinx; |, 5
=—(s1n x)+cos X
Ccos X
=—tan X(l—COSZ X) +cos’ x

=LHS
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. 1.
sin® x: cos® x: —sin2x
2
2 .1 1 . 2
cos x—sin® x= —sinZ2x—cos” x

2 T . Z
cos” x —sin” x= —( 2sin xcos x) —cos” x
2

cos® x —sin® x=sin xcos x —cos’ x
2 . i 2

2cos” x —sin xcos x—sin” x=0

(2 cos x+sin x)( cos x—sin x)=0

2ecosx=-—sinx or cosXx=sinx

tan x = -2 or tanx=1
ref ~ = 63,43° orref ~ = 45°
x=116,57"+k.180° or x=45°+ k180°: k e/

OR

. 2 2 1.
sin® x: cos” x:—sin2x

2 . 2 1 . 2
COs X—51n X = ES]HZX—CDS X

Z . 2 ]- . Z
cos” x —sin” x= —(2sin xcos x)—cos” x
2

cos’ x—sin® x= sin xcos x—cos” x

cos’ x—sin® x—sin xcos x+cos” x =0

( cos x—sin x)(cos x+sin x)+ cos x( cos x—sin x) =0
(cos x—sin x)(cos x+sin x+cos x)=0

Ccos X =sin x or 2cos x=—sin x

tan x =1 tan x = -2

ref ©~ = 45° ref & = 63,43°
x#45°+ k. 180° ke Z x=116,57"+ k.180°
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f{x)=cos2x

A x)= cos2( x+45%)
= cos(2x+907)
= —sin 2x

ye[—l : l]

OR

—1< y<1

tan2x-1=10
tan2x=1
2x=45"
x=225"

(1-tan2x)(cos2x) =0
—(tan2x—1)(cos2x) =0
(tan2x—1)(cos2x) =0

xE[{]":EE,SG] W [l 12,5%;135%)
OR
0°< ¥=22.5° or 112.5%< x<135°
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N e Area =648 cm’

1845 . k

K

Area of ABCD = BC xAB
648=2ABxAB

AB*=324

AB =18 cm

AC’=AB" +BC" [Pythagoras]
=18° +36°

AC =+/1620 =185 = 40,25cm

KC B BC
sinKBC sinBKC
KC 36

sin104® sin52,6°
36sin104°
C sin
sin 52, 6°
KC =43,97 cm

AK?=AB’ +BK® [Pythagoras]
=18 +18°
AK =648 =18V2cm = 25,46cm

KC? = AK? + AC? - 2AK.AC cos KAC

(43,97)° = (18v2)% + (1845)% — 2(18v/2) (18v/5) (cos KAC)
cosKAC =0,16...

KAC = 80,60°
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Paper E

5.1.1

y? =413 —(=5)° [Pythagoras]

y=-12
sin” @
(12
(-5)
144
169

OR/OF

sin“@=1-cos” #

sin* #=1- 3
13

sin® = ——
169

tan(360°— @)
=—tan{/

12
5

cus[ﬂ—lBS“]

=coscosl35° +sin ?sin 135°

=CO0s ﬁ(— Cos 45°}+ sin t?(s.in 45“‘)

(L) (- 22 o
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Zcos(lﬂﬂ‘*—_x]sin[— x)
1—-2cos’ (9[!” — x)

~ 2(~cosx)~sinx)

l1-2sin’ x

~ 2sinxcosx
cos 2x

sin 2x

cos2x

=tan 2x

(tan 92°)(tan 94°)(tan 96°)...(tan 176° ) tan 1 78%)
a sIn 927 Y sin94° ' sin 96° sinl176% Y sinl178"
- c0s92° | cos94° | cos96° /| cos176° )\ cos178°

[ cos2° cos4® cosb” sin4° sin 2°
—sin2° | —sin4° | —sin6° ) | —cos4° | — cos2°

=1

OR

(tan 92°)(tan 94°)(tan 96°)...(tan 176° )(tan 1 78°)

= (tan 92°)(tan 94° )(tan 96°)....(— tan 4°)(— tan 2°)
B [ sin 92° ]( sin 94° J[ sin 96") (_ sin 4° J[_ sin Ecj
c0s92° )\ cos94° )\ cos96° ) cos4” cos2”

B cos2°® cos4” cosb” sin 4° sin 2°
- —sin2° | —sin4° \ —sin6° )" cos4° cos2°

=1
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LHS = 2cos”(45° + x)
=2cos” (45°+x)+1-1
= cos| 2(45°+ x) ] +1
= cos( 907+ 2x ) +1
=(=sin2x)+1

=] —sin2x

= RHS

OR/OF

-

LHS =2cos"(45° + x)
= 2{cns(45“+x}}

-

¥

= 2{(:0545“::(}“ —sin45%sin x )

2 T{:DEI - Tsmx

| . |
=2 S C0S” X —sinxeosy +—sin” x

=cos x—2sinxcosx+sin” x
=]—sin2x
=RHS

LHS =sin(A-B)-sin(A + B)

=sinAcosB-cosAsinB-(sinAcosB+cosAsinB)

=sinAcosB—cosAsinB—sinAcosB —cosAsinB
=-2cosAsinB

= RHS
sindxy —sinl0x

=sin(7x—3x)—sin(7x+3x)

=_2¢cosTxsindx

gindx —sinl0x =sin3x
—2cosTxsin3x =sin3x
2eosTrsin3x4+sin3x=0

sin 3x(2cos Tx + 1}= 0

sindx =10

Jx=0°

x=10°

AR
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Range of f: y e[-1:3]
OR/OF

—-1<y<3

Period of g: 180°

f increasing: x € (—180° : {]O)
OR/OF

—180° < x < (°

g(x).f"(x)<0
x e (=90°; 0°)u(0°; 90°)
OR/OF

00°<x=0° or 0°<x=<90°

1
COSX = — —
2

2cosx +1<0
x e [-180°; —120°]u120° ; 180°]

OR/OF

2cosx+1<0
—180° <x<-120° or 120°<x<180°

g(x} =sin 2x

h(x) = sin 2(x — 45°)
=sin(2x -90°)
= —sin(90° - 2x)
=—Ccos82x
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tany = P
B

P
tan y
In ABAC:

AB=

sin BAC _sin ACB
BC AB

sin{lSG“—Zx) sin x

2p - p
tan y

sin2x . [ tan y]
=sinx x
2p p

2sinxcosx . tan y
————— =sinx x
2p p

2cosx =(tan :}(Zp)

cosx =tany

AR
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OR/OF

In ABAC:
BC? = AB? + AC? —2(AB)(AC)cos BAC

2 2
(2p) [ P ] + [LJ —Z[L](L]cos(lgﬂ"—h')
tan y tan y tan y /| tany

2p° 2p* (—cos2x)
tan® y tan” y

4p* =

4p*tan’y = 2p2(1+cos2x)
tan’y = 1+2cos® x—1
4 2
tan’y = cos’x
tan y = cosx

cosx=tany
tan y = cos60°
tan y = 0,5

v =26,57°
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r=5

3
cos A=——
]

cos2A =2cos’A—1

A

_T
25

OR/OF
cos2A =cos’ A—sin® A

3

OR/OF
cos2A =1—2sin’A

(]

7

|D
x=-3
sin(A—B):sinAmsB —cosAsinB

(61

25

AR
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cas{g— 45”]5‘1n[£—45”]
2 2

2

ans(ar - 450]5“{&’ - 45"]
2 2

OR/OF

cusf “_ dS"]sin [rx - 450}
2 2

\
2

[cas%cas 45°+sln%sln dS“:H:sin%cus 45% — cns%sin 45":|

2

{ ms‘f‘+"’§s1n‘*][‘ﬁsm“_ﬁms“]

2 2 2 21 2 2 2 2
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cos| x+ y)=cos(x—(— v))
= C0S .rcm{— _;.r}l+ sin xsin{— _,V]I

= C0SsX00s y—sin xsin v

_ cos(90° — x)cos y+sin(— y)eos(180 ° + x)

LHS
©os .x'Lu:i{BE‘II °+ _}r] +5 in{?-ﬁ-ﬂ o — x]:i in y

_ (sin x)cos y+(—sin y)— cos x)
Cos x{uu:i _}r]+ {—:iin .x']:iin ¥

s5in xcos y+cos xsin ¥

cos xcos y-sin xsin y

_ sin{ x+ y)
cos|x+ y)

=tan{ x+ y)

=RHS

JBsin? x—11cos(90° + x) +7 = 2
6sin’ x—11cos(90°+ x) +7=4
6sin’ x—11(—sin x) +7=4

Gsin® ¥+11sin ¥ +3=0

[3sin x+1)(2sin ¥+ 3)=0
1 3
.51le=—§ OR/OF slnxz—g

el =19 477 no solution

x=19947" or x=34053"°

. 4-8sin® x
g{ x} = T
d{l—fé::.ln"E x}
3
_ dcos2x

3
Maximum value of cos 2xis 1

. maximum value of g{ x)= %

AR
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OR/OF
P § 5 2 & &
4—8sin® xis a maximum when sin® x is a minimum

Minimum value of sin® x is 0
1-8(0)

. max. value of g(x)= 3

sinx=0

. max. value of g(x)=
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x=00"

x=-180" or xe (-90° ;0%
OR/OF

x==180" or —90° = x=0°

180°

--_---_--_---E..--_---_---_---

|
|
I
I
1
|
I
I
|
|
I
i
1
|
|
1807 E‘I:]:‘
|
1
I
|
|
I
I
1
|
1
I
|

4 .
2cos” x—sin x=0
2cos’ x=sin x
2 sin x
2cos” x=

COSX
2eos” x=lan x
2eos” x—1=tan x—1

cos2x+ 1= tan x

x=45° + k180°; ke Z
OR/OF

2cos’ x—sinx=0
cos x[EL‘usz x—tan x| =0
cosx=0 or 2 cos” x=lan x

not valid 2eos’ x—1+1=tan x
cos2x+1= tan x

x=45"+ L180°: ke 2
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105,61°

19

tanDAC = 2¢
AC

16

C=—

tan 46,85 °
AC=15m

2

(AB)" =(BC)" +(AC)" —2(BC)(AC)cosBCA
(19)" = ¥ +(15)" — 2x(15) cos 105, 61°

X +8,07Tx—136=0

) —S‘D?iJ[S.{]T]z—cl{l}[—lSﬁ]
. 2(1)

¥x=830mor x= —16,38 m

BEC = 58° OR/OF EBC =32°
tan BEC = tan EBC= 2
EC BC

83
EC = EC =8,3tan 32"
tan H8"°
EC=519m EC=519m

DE =10,81 m DE =10,81 m
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OR/OF

sin105,61° sin CBA
19 15
CBA =49,5°
BAC = 24,89°
BC 19

sin 24,89° sinl105,61°
BC=8.3m

BEC = 58° EBC = 32°
tan BEC = B¢ tan EBC= 2
EC BC

83
EC = EC = 8,3tan 32"
tan H8"°
EC=519m EC=5]19m

DE =10,81 m DE =10,81 m

Paper G
3.1 | Period of g= 360°

5.2

Amplitude of f= %

53 | £(180°) — g(180°)

o

-1

x=140,9°

\Esinx-f—cosle

\ 1 1
?sm X+—cosx=—

sin xcos 30° + cos xsin30° > %

sin(x+ 30°) = l

1
sin(x+30°)=— at x=0° or x=120°

S.xe[0°:120°] OR 0°< x<120°
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tanﬂ:-E or —2—
5

(OP)*= (-5)° + (12)°

J
cost =——

sin(# + 90°) = i
6.5

cos(90° + A) = 4
6,5

—sin-!?‘=i
6.5
12 a

13 65

_ 2_ (@2 __9
b=4/(6,9) (—6) >
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sin 2x cos(—x) + cos 2x.sin(360° — x)
sin(180° + x)

_sinExcu&x+m52x{—5inx}

- 5in x
sin(2x— x)
- —5in x
sin x

—sin x
=-1

6sin® x+7cos x—3=0
E-[l—f:t:nsE xX)+Tcosx—3=0
6—6cos” x+7cosx—3=0
6eos” x—Tcos x—3=0
(3cos x+1)(2cos x—3) =0

Cos X =— ! or Cos X = 3 (N/A)
3 2

S x=10947" + £360°% ke Z or
x= 250,53+ k.360% ke Z

1
x+— =3cos A
X

(3cos A =[J1r+l T

X
y 1
9cos® A=x"+—+2
I's
eos” A=2+2
cos® A =i

cos2A=2cos’ A-1

A
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3cosA =2 or 3cosA=-2

CosA = % or cosA =-

cosZA = 2c052A -1

2
2
~4+2) -1
3

V3
3

=3r

Areaof flower garden = 7(3r)° — zr’

2 2
=9ar° —ar

= 8art

RS?Z = 12 4 (3;")2 —2(r)(3r)cos2x
= rg - 9r2 - Br2 Cos 2x
= llillr2 — 6r2 Cos2Xx

=2 (10— 6cos 2x)
RS = rm
RS =10,/10 - 6 cos 2(56)
—34,9966...

=35 m
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sin 140°.sin(360° - x)
cos 507 tan(-x)

_ sin 40°(-sin x)
sin 40~ tan x}
- sin x

sin x

Cos X
=005 X

s 2
LHS - —25in” x+cosx+1 RHS = 2 c0s x—1
1-cos(540° - x)
~2(1-cos” x) +cosx+1
1-(~cos x)

—24+2cos’ x+cosx+1

LHS =

LHS =
14+cosx

2 —
LHS = 2e05° x+cosx—1
14+ cos x

LHS = (2cos x—1)(cos x+1)

14+ cos x
LHS = 2cos x—1
S.LHS = RHS

sin36° = ,/1- p°

V1-p’
P

tan36° =

OR/OF

cos” 36° =1—sin’ 367

cos36° =4/1-(1- p’)
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cos 1087
=—cos72°

= —cos (2x367)
=—(2cos” 36 -1)
=-2p° +1

OR/OF

cos 1087

=—ons 72"

= —¢0s (2x367)

= —(1- 2sin” 367

=-1+ 2[41- pzr
=-1+2(1- p*)
=-2p° +1

OR/OF

cos 108"

= —ons 727

= —cos (2x367)

= —(cos” 36° —sin” 367

=—[PE —LW}Z]

=—(p* -0 p")
=-2p* +1

OR/OF
cos108°
= cos(2 x 547
=2cos’ 54° -1
=2(1- p) -1
=1-2p°
OR/OF
cos108° = cos(72° + 367
=c0os72°cos36% —sin 72°%s5in 367
= (2 cos” 36°— 1) cos 36° — (2sin 36° cos 367) sin 36°

= 2cos’ 36° - cos 367 - 2 cos 367sin® 36°

=2p' - P—EP{JI— P ]2
=2p'—p-2p+2p°
=4p’ -3p
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cos (o + )

= cos(a — (—f))

= c0s & cos(—/7) + sin arsin(— )
=cosa cos -+ sina(—sin 4)

= c0s & cos ff —sin arsin S

2 cosbx cosdx—cos10x +2sin® x

=2 cosbx cosdy—cosiBx+ 4x) + 2sin® x

=2 cosbx cos 4x— (cos6Gxcos 4x— sin 6xsin 4x%) 4+ 2sin® x
= cos 6xcos 4x + sin Gxsin 4x+ 2sin® x

=cos 2x+ 2sin® x

=1-2sin” x+2sin” x

=1

tan x = 2sin 2x

sinx .
= 2(2sin xcos x)
oS X

sin x = 4sin xcos® x

4sin xcos® x—sinx=0
sin x{(dcos® x-1) =0
sinx=10

1
COSX=——

x=180° + £360°: ke 7 or x=120° + £.360°; ke ”F
x=240° + £360°: k=2

OR/OF
tan x=2sin2x

sin x ,
= 4sin xcos x
COs X

sin x= 4sin xcos® x

4sin xcos” x-sinx=0
4sin x(1-sin” ¥) —sin x=0
3sin x—4sin’ x=0

sin x(3—4sin’ x) =0
sinx=10 or sin® x=

Nz

sin x= or sin x=-——

x=180"+ k360" keZ or x=1200+ k360 ke 2Z
or x= 240"+ k360" ke £
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Period = 120°

x=-30°

Range of/waardeversameling van g. ye[-1;1]

Range of/ Waardeversameling van %g‘. ye l:— 1, l}

2’2

Range of/ Waardeversameling van %g +1: ye [% ; g:|

OR/OF

1 1 3
Range of/ Waardeversameling van 287 1: > <y< P
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In ASQR:
QS OR
sinx  sin(90° + x)
QS 5
sinx  cosx
QS-= Ssinx
Cos X

QS =5tan x

QT TS

sin(180°—2x)  sinx

QT  Stanx
sin2x sinx
_ 5tan xsin2x

QT

sin x

5( St X) (2sin xcos x)
COS X

QT =

sin x
_ 5sin x (2sin x)

QT

sin x

QT =10sin x
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OR/OF

QT? =QS* + TS? — 2QS.TScosQST

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

QT? =50tan® x(1+ cos2x)

QT* =50tan® x(1+2cos® x—1)

QT? =50tan® x(2cos® %)

QT2 =100 sin” X(c-::-sa X)

C052X

QT? = 100sin® x
QT = 10sin x

OR/OF

TS*=QS*+TQ* -2QS.TQ.cos x
(5tan x)* = (5tan x)* + TQ* —2(5tan x).TQ.cos x
0=TQ*-2(5tan x).TQ.cos x
0= TQ[TQ —10tan x.cos X]
TQ=10tan x.cos x (TQ #0)
sin x

=10 .COS X
COS X

=10sin x

Area of ATQR = %.TQLQR sinTOR

= %(1[}51'11 25°)(5)(sin70°)

=9,93unit *
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B < (90°;270°)

(-8 : 1)

x=—/8=-22

cos /7

3

OR

5inﬂ'=% f & (90°:270°)

cos® f=1-sin" #

mfﬂ=l-[%r

cos” =

cos ff =——
P 3

-2

3

sin 249
= 2sin feos 7

)

cos (4307 - fi)
= cos (90° — )
= sin #
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OR

cos (4507 — M)
= cos 450° cos 7+ sin 4507 sin 7
= cos 907 cos F + sin 907 sin 7

=sin f

4 LI 2
cos” x+sin” neost x
LHS =

1+5in x
; N L
cos’ xl{::m;' x+sin” xj

1+sinx
3 1-sin® x
" l+sinx
_ {1—sin x){1+sin x)

1+sin x
=]-sinx
= RHS

OR

cos' x+sin® xeos® ¥

LHS =

1+sinx

1 ] 2
cos X+ {1 — 05 .x}ms

1+5in x
e K A
CO5 X+ 0058 X—00% X

1+sin x

B 1—sin® x

1+sin x
_{1—sin x)(1+sin x)

1+sin x
=]-sinx
= RHS
OR

RHS =1-sinx

:“_ﬂnﬂx]+mnx
- l+siny
 1-sin® ¥
1+sinx
cos” x

1+sin x
2 2 I
o8 x(sin x+o0s’ x|

1+sin &
cos® x+cos” xsin® x

1+s5in x
= LHS
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sinxy+1=0
sinx=-1
ref. & = 90°
x=270°

4 a2 2
COs8 X+5IN AC0s X

= 1+smmx

¥=1-sinx

s Minimum = 0

sin (A — B)
=cos| 90°—(A-B) |

=cns[{9ﬂ"‘—.ﬂ.}—{—B‘,|]

= c0s(90°— A ) cos(—B) +sin (90° — A )sin(-B)
=sin Acos B+cos A(—sinB)

=sin Acos B —cos AsinB

OR

sin (A — B)
= cos| 90°—(A-B) |
=cos[(90°+ B) - A]

= cos(90°+ B jcos A+sin(90°+ B)sin A
=—sin Bros A+cos Bsin A
=sinAcos B—oos Asin B

s5in48° cos x—cos48°sin x=cos 2x

sin(48°— x) = cos 2x

sin(48°— x) =sin(90° - 2x)

48° — x=00°"—-2x+ £.360° or

45“—x=lﬂﬂ°—{9ﬂ”—2x}+k.35l]°

=424 k3607 —3x=42°4 L 360°
Xx=—14°- k120" -k Z

OoRr

sin 48° cos x—cos 48°sin ¥ = cos 2x

sin( 48° - x) = cos 2x

cos(90° —48°+ x) = cos 2x

cos(42°+ x) = cos 2x

42°+ x=2x+k360° or 42°+ x=360°-2x+ k3607

—x=—42°+ k3607 Jx=318°+ £.360°

x=427_ k3607 ¥=106°+k120° - keZ

AR
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sin3x+sin x

cos2x+1
_sin (2x+ x)+sin(2x— x)

cosZ2x+1
sin 2 xcos x+ cos 2 xsin x+sin 2 xcos x—cos 2 xsin x

2cos” x—1+1
_ Z2sin2xcos x

2cos’ x
2 (2 sin xcos X) COS X

2
2cos8” x

. 2
4sin xcos” x

2cos’ x
=2sinx

OR

sin3x+sin x

cosZ2x+1
sin(2X+ X) + sin x

2
2ecos" x—1+1
sin 2xcos x + cos 2xsin x + sin x

2
2cos” x
2sin xcos xcos x + cos 2xsin x + sin x

2cos’ x
sin X(2C052 X+ cosZ2x + l)

2cos’ x
sin X(ZCDSz x+2cos’ x—1 + 1)

2cos’ x
=2sin x
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Period = 180°

J2

ye{—%:l} OR ye[-0.71;1] OR —?iyiil

xe(45°; 90°) OR  45° < x<90°

f(x)+1<0
f(x]if—l
x€[105° ; 165°] OR 105° < x<165°

p(x)=-2sin2x
—2sin2x=-1 OR 2ZsinZx=1

k=15° or k=175°

g(x)=—cos(x+45°)
h(x)=—cos(x+90°)

_h( X) =sinx

Page 308 of 370

YIENN Mageranot

A Division of Marematiou Group Hol




Area ASTK = ép(SK)sin a
q= %p(SK)sin&'

SK=—31

.
— psina
2 p

2q
psina

RKS= /3
RS
SK- tan
RS = 24an/
psina
OR
RS SK

sin f8 _sin(90° - )

RScos f§ = SKsin f§

RS = SK tan f#

_ 2qtan f§

B psina
2(2500) tan 42°

80sing

RS

sing = %tan 42° OR sina =0,80...

a =53,51°
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sin 220°
= —sin 40°
=—p

cos® 50°

=sin” 40°

= PZ
cos(—80°)
=cos80°

= 1—2sin” 40°
=1-2p

OR

cos(—80°)
=cos80°
= cos(30°+50°)
= cos 30° cos 50° —sin 30°sin 50°
_VEp_\i-p
2 2
LHS = tan x(1—cos® x) +cos® x

sinx;, , 4 3
= (sm x)+ cos” x
COs X

sin® x+cos® x
COS X
. . 2 . 2
(sm X+C0s X)(Slﬂ x—sin xcos x+ cos X)

COS X
~ (sin X+ C0oS X)(I —sin xcos X)

COS X

=RHS
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OR

[sin x+ cos 2 {1 —sin xcos x)

RH5 =
Cos X

sin x—sin® xcos x+ cos x— sin xcos” x

oS X
= tan x—sin® x+1—sin xcos x
= fan x+ cos® x—sin xcos x

In’ -
sinxcos x
= tan J(i_ 1——J+mszx
\, tan x

i b
SIN X005 X 2
=tanx| | —-——— |+cos x
sin x
\ s X
= tan .r['l —ros’ x'] +ros’ x
= LHS
05 x=10 or where tan x is undefined
X=9F+£360° or x=270"+ &£360F
x»=90° or x=—9F

sinl 507+ cos” x—1
2

_ sin 30°+ cos® x—1

sinl 507 +cos” x—1

2

cos2x B
4

1
2

ms2x= i

25
ref. = 80,79...°

2x=80,79..7+ k360" or 2x=27920.°+ k360"
x=40,40°+ . 180° or x=13060"+K180° ke Z
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OR

sin150° +cos® x—1 1

2 25

sin150° + cos® x—1= —

2
2

sin30° + cos® x—1=

2 2
cos” x=—

cosx== E
450

x=40,40°+ k.360° x=319,60°+ k.360° ; ke Z
or
x=139,60°+ £.360° or x=220,40°+ k360° : ke Z

AR
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Period = 360°

Amplitude=1

a=-—45°

sinZx=k

k=sin(2x165°) OR
k=sin330°
k=-sin30°

1

k=—-=
2

OR

k = cos(165°—45°) OR k= cos(—75°— 45°)
k = c0s120° k = cos(—120°)
k =—cos60°

1

k=——
2

Points of intersection are translated 60°to the left
x=-15h°

\Esin 2x=sin x+cos x

. 1 1
§5inZ2x=—sin x+ —cos x
J2 J2

sin 2x=sin 45°sin x+cos45° cos x
sin2x=cos(45°—x) OR sin2x=cos(x—45°)

.2 roots in the interval x < [-90%;90°]

A

AR
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g-AD
AB
AD = ABsin B

sin

Area of AABC= %( BC) (AD)

~. Area of AABC = %(BC NAB)sin B

In AADB

AB
AD
AB

AD= -
51N o

sing =

In AABC
. AB
sing = —
AC
AB

AC= =
51N o

AD=AC
OR
In AADB and AACB

AR
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AB=AB [common side]
ABD = ABC =90° [given]

BD = BC [given]
AADB=AACB [S£S]

o AD=AC

OR

In AADB and AACB

ADB=ACB=a [given]

ABD = ABC =90° given]

AB=AB OR BD=BC [commonside OR given]
- AADB =AACB [££85]

LAD = AC

OR

AD? = AB’ + DB? [Pythagoras]
AC? = AB* + BC® [Pythagoras]
But DB = BC [given]

- AD? = AC?
~AD =AC
BD B k
sin@ sin(180°-20)
_ ksind
sin 26
BD = ksin &
Z2sinf@cos
k

" 2cosf

BD

BD

OR

BC® = k* + BD” —2k(BD)cos 8

BD® = k* + BD* - 2k(BD)cos
k* —2k(BD)cos@=0
2k(BD)cos 0= k*

~BD= k

AA
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Area of ABCD= %(DC) (BD)(sin CDB)

Area of ABCD = %{BD](BC](sin(IBD"— 20))

l[ x ][ x ](sinZt’?)
2\ 2cos@ )\ 2cosé

2k*sin @cos @
8cosfcosl

l.ffzt.':mef?
4

AR
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EUCLIDEAN GEOMETRY

Provide reason for ALL your statements in this section.

Paper A
K

[ext 2 of A/buite =" van A
[£s opp equal sides/<e teenoor gelyke sye]

[ext 2 of Afbuite = van A]

[£s opp equal sides/ e teenoor gelyke sye]

~0,+0, =2K,+2K,
=2(R,+R2)

~TOP =2 TKP
OR

AR
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Construction: Draw KO

T=K, [ Z s opp. equal sides/<e teenoor gelyke
syel

- KOT =180° —2[?(, [sum of £ s of A/binne ~e van A

- -

P=K, [ £ s opp. equal sides/ <e teenoor gelyke syel]
- KOP =180° —212:2 [sum of £ s of A/ binne ~e van A]

TOP = 360° - (KGT + KGP) [ £ s around a point/ <e om 'n punt]
=360°—(180°- 2K, +180°— 2K, )
=2K, +2K,
=2(K, +K, )

- TOP = 2 TKP
f)z =64° |£ at centre = 2 x.2 at circumference/

Midpts2 = 2 x OmtreksZ]

[£s opp equal radii/
Ze teenoor gelyke radiusse]
[ext = of A/ buite 2 van A]

[tan L diameter/raaklyn L middellyn|

[sum of /s of A/binne e van A]

AR
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R =55° [sum of £s in A/binne e van A
.. QTS =55° [£s in the same seg/ <e in dieselfde segment]

OR

~

S, =35° [£s in the same seg/.~e in dieselfde segment]
QTS=55° [sum of s in A/binne .~e van A]

SPQ =125° [opp £s of cyclic quad/teenoorst. e van kvh]
él =R=55° [given/gegee]

SPQ +8, =180°

~PQJ SR [co-int £s supp/ko-binne <e suppl |

OR

él =R=55° [given/gegee]
POR =125° [opp Zs of cyclic quad/teenoorst. <e van kvh]

-

~.Q, =125°-35° =90°
- Q,+V =180°
~PQJ SR [co-int /s supp/ko-binne e suppl |

Q, =90° [co-int s; PQ|| SR/ ko-binne ~e; PQ [/SR)
.. PT is a diameter [converse /£ in semi-circle/

chord subtends 90° =

omgekeerde £ in halwe sirkel /

koord onderspan 90° £]

OR

-~

S,=35° [ext £ of ASVT or sum of Zs in A

buite =" v A of binne ~e van A
PST =90°
-.PT is adiameter [converse £ in semi-circle/
chord subtends 90° =
omgekeerde  in halwe sirkel /
koord onderspan 90° ]

AR
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[prop theorem; AD || EF/line || one side of A/

eweredigheidst.; AD || EF /lyn |[ een sy v A]

oo
)

=]
w | o

i
O 1n
I
O
=n|

r
]
|

wmo w|ne

(2x) = %x

w
ped
w
)

—— = ——  [prop theorem; AD || EF/line || one side of A/
EA FD

eweredigheidst.; AD [{ EF /lyn [[ een sy v A]

Areaof AGCF B Area AGCF
Area of GFDA Area ACDA —Area AGCF

; GC.CFsinC

%AC,CDsinC - IEGC,CFsin(“:

%(3k)(3p} (sinC)

% (5K) (5 p) (sin ) — 15 (3K) (3 p) (sin ©)

% (9 kp) (sin C)

; sin C (25 kp— 9kp)

AR
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[prop theorem; PQ | WE/line || one side of A /

eweredigheidst.; PQ || WE /lyn |/ een sy v A]

PQ QZ
— [APQZ ||| ARQP]

- PQ* =RQ.QZ

In AQSZ and AQRS

(:7_2 =Q2 [common ~ / gemeenskaplike/ |

é, =R, [tan chord theorem/raaklyn koord stelling]
Z,=QSR  [3"Zof A ]

LAQSZI|| AQRS [££1]

QS QZ

e AQSZ|||AQRS
OR - 05 [AQSZ||AQRS]
- QS =QZ.OR

But PQ* = RQ.QZ [proved in 11.2.2]

L PQ=QS

AR

\)/JMEN_N MagrematoU Page 321 of 370

A Division of Marematlou Group Holdings




[APQZI|| ARQP]

_QR.PZ
e

PR

~PW.QR
= OF

PR [proved in 11.2.1]

_PW.QR _QRPZ
" QE PO

_QEPZ
T

PW

But PQ* = RQ.QZ [proved in 11.2.2]

- PQ = [RQ.QZ

_ QE.PZ

SPW=— o
JOR.QZ
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Construction: Draw diameter CF and draw AF
Konstruksie: Trek middellyn CF en verbind AF

FCE = 90° [tan L radius/raaklyn | radius]

FAC = 90°

|£ in semi circle/ « in halwe sirkel]
FAB = FCB

[£s same segment/ e dieselfde segm|

~.BAC=BCE
~BCE=A

OR

D C

Construction: Draw diameter CF and draw FB
Konstruksie: Trek middellyn CF en verbind FB

FBC = 90° [£ in semi circle/~ in halwe sirkel]
BFC + FCB = 90° [sum of s in A/binne e v A|

[tan L radius/ raaklyn L radius]

[£s in same seg/  in dies. segment]

AR
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Construction: Draw radii BO and OC
Konstruksie: Trek radiusse BO en OC

OCE=90° or BCE=90°-0CB [tan | radius /
raaklyn L radius]

OCB=0BC [£s opp equal sides/
Ze teenoor gelyke sye]

.. COB=180°-20CB [Zs of A/<e van A

CAB=90°-0CB [£ at centre = 2x .~ circumf/
midpts2 = 2x omtreks.~]

- BCE=CAB

P= ]::*Ll2 = 68° [ext £ of cyclic quad /buite = van kvh)

QI = éz [£s opp equal sides / e feenoor gelyke sye]
(:}1 +§2 =68° [ext £ of A/ buite = van A ]

~Q, =34°

é| = Q, =34° [tan-chord theorem/ <" fussen rkl en koord |

Page 324 0f 370

YIENN Magemaniot

A Division of Marematlou Group Holdings




[£s in the same seg/ < in dies segment]
|BA bisects CAD /BA halveer CAD]

[£s opp equal sides/.<e teenoor gelyke sye|
[£s opp equal sides/ <e teenoor gelyke sye]

[£ in semi circle/ < in halwe sirkel]
[proved in 9.1/reeds bewys in 9.1]

[sum of /s in A/binne ~e van A)

[line from centre L to chord/

lyn uit midpt. | op koord)

[£ at centre = 2 x./ at circumference/

midpt. £s = 2xomtreks.<]
[proved in 9.1/reeds bewys in 9.1]

[ in semi circle/ ~ in halwe sirkel]
[£s opp equal sides/ e teenoor gelyke sye]

[sum of Zs in A/binne e van A

[line from centre L to chord/
Iyn uit midpt. 1 op koord)
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l:"2 = Ef}l =74 OR Fz = 21512 =T74°[£ at centre = 2 x. at circum./
midpt. =5 = 2xomtreks.=)

E=+c;¢.x§i~?"4':‘

20

FG =5,51

S BG =14,49 units

OR

l:"2 = Ef}, =T4° [ at centre = 2 x2 at circumference

midpt. = = 2xomtreks=]
FG

— =sinlG"
20

FG =45.51
S BG =14, 49 units

OR

DG = cosl6”

DG =19.23

E = tan 37°
19,23

BG = 14,49 units
OR

E:cmlﬁ“
20

DG =19.23

FG? = FD? - DG* [Pythagoras]
FG? = 20° —(19,23)°
FG = 5,51

BG = 20-5,51
= 14,49 units

AR
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E), =90 [given/gegee]

L+ I:“3= 90° [£ in semi circle/ < in halwe sirkel
0, =E +F =90°
.. TODF is a cyclic quad [ext £ = int opp £/

buite = teenoorst. binne =]

OR
[converse ext £ of cyclic quad/
omgekeerde buite .~ v kvh]

[vert opp £s =/ regoorstaande <¢]

[ext £ of cyclic quad/ buite = v kvh]

[ext 2 of cyclic quad/ buite = v kvh]

[tan-chord theorem/

= tussen rkl en koord |
[£s opp equal sides/
Ze teenoor gelyke sye]

[3 ~ of Al <e van A ]
ATFO ||| ADFE [££2]
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OR
In ADFE and ATFO

1) ]f.‘r3 =T, lext . of cyclic quad/buite = van Al
o= C |[tan-chord theorem/ =" tussen rkl en koord)
| in semi circle/ =" in halwe sirkel]
[sum of £s in A/ binne <& van A|
lext 2 of A/ buite = van A|
| £ at centre = 2 x. at circumference/

midpt. £5 = 2xomtreks]

|#s on a str line/ =& op "n reguitlyn)

[3" ~ of A/ = van A]

|££2]
[ s opp equal sides/~e teenoor gelyke syel

|given/gegee]

~DB || EA [corresp s =/ooreenkomstige =e gelyk|

In AOEA
DE || EA [proven/reeds bewysl|
oD OB . .
DE ~ BA [line || one side of Allyn |/ een sy van A|
OR
[prop theorem: DB || EA/
eweredigheid stelling: DB || EA|

[ATFO ||| ADFE]

TO.FE
FO
. DO.AB _ TO.FE
" OB FO
. DO.AB _ TOFE
" DO DO

- po_ TOFE
AB

DE =

[DO = OB = FO|
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[ tan L rad]

[ tan - chord theorem)]

KOT=72° [ £ at centre = 2x .~ at circumference]
OR/OF

OKT= Tz =54° [£s opposite = radii]

KOT =180°— (54°+54°) [sum of int £'s of A]
=72°

KMO=180°—(18°+72°)
=90° [sum of int /'s of A]

.. KM =ML [line from centre | to chord]

OR/OF

OKT =54° [£s opposite = radii]

K, = 54°—18° = 36°

TMK =90° [sum of int /'s of A]

.. KM =ML [line from centre L to chord]
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DC 20 5
cs 12 3

.DC RB

cs BS

-. BC || DR [converse line || one side of A OR sides in the

- BC||AD same proportion]

AR = RB [line || one side of A] OR[ Prop Theorem AB || DS]

AD BS
AR 5
AD 3
48—AD 5
AD 3
- 5AD = 144-3AD
AD =18
AB =20 [opp sides of parm]
. AD:AB=18:20=9:10

OR/OF

ﬁ:i.............prop thm AB|| DS
RD 8

AR 5

48 8

*AR=30 and AD=18

AR _AB

SAB:AD=18:20=9:10
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N

Constr: Draw radii OA and OC.

Proof:
f}l —=2B [ Z at centre = 2x / at circumference]

6}2 =2D [Z at centre = 2x / at circumference]

a

+0,=360° [revolution]

1
2B+ 2D =360° [ revolution]

- B+D=180°

EFG=180°-D, [opp £ s of cyclic quad]
~.EFG=180°- x
EFG=180°-G [co-int /'s; EF || DG]
G=x
But G=D, lalt £ ’s; DH || FG]
D =D,=x

1 2

AR
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TPR=90° [/ in semi-circle]
SPR=90° [ £’s on a straight line]

.. SR is a diameter [ converse .~ in semi-circle]

OR

TKR =90° [£ in semi-circle]
SPR=90° [ext £ of cyclic quad]
.. SR is a diameter  [converse £ in semi-circle]

OR
[chord subtends a right angle]
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lext £ of cyclic quad]
| £s opp equal sides]
[ext £ of A]

[R,=P, ]

[proved|

[common]
ASPK ||| APRK £, 2, 2]
OR/OF

In ASPK and APRK
f’z [proved|

S=
Kz = Rz [common]|

SPK =PRK [sum of £s in A]
ASPK ||| APRK

PR_SK [ASPK ||| APRK]
RK PK

PK* =SK.RK

ST? =SK*+ TK® |Pythagoras]
TK = PK |Given]
ST? =SK* + PK*

ST? =SK?+SK.RK
ST* =(2RK ) +2RK.RK
ST? = 6RK®

ST = +/6RK

AR
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-~

P=116° [opp £s of cyclic quad/teenoorst. Ze van kvh]

I':.;II +64°=90° [Z in semi-circle// in halwe sirkel]

-

M, = 26°

-

0O, = 52° [£ at centre = 2 X £ at circumference/midpts. =
= 2 X omtreks. -]

Midpt theorem/Midpt. Stelling
OR/OF

Converse prop intercept theorem

BG = 2DE or 6x— 2 [Midpt theorem/Midpt. stelling]
BG =6x-2

GH_FC [line || one side of A OR
BG BF

prop theorem; FG || CH /
Iyn|| eensyv. A
x+1 1

6x—2 4
dx+4=6x-2
2x=06

x=3

OR

BF _ BG
FC GH

[line || one side of A OR prop theorem; FG || CH /

lyn || een sy v. A]
AE _ DE
AG BG
BG =4x+4
1 3x-1
2 4dx+4
SAx+ 4 =6x-2

[AADE ||| AABG]

SLx=3

AR
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Construction:

Draw OA and OB

In AADO and ABDO
0OA=0B

OD=0D

AD=DB

. AADO= ABDO
ADB is a straight line

-~ A

~D =D,
~.OD L AB

OR/OF
Construction:

Draw OA and OB

In AADO and ABDO
AD=DB

A=B

OA =0B
. AADO= ABDO
ADB is a straight line

-D,=D,
S.OD L AB

[radii/radiusse]
[common side/gemeenskaplike syl

[given/gegee]
[S:S:S]

AADO = ABDO

[Zs on a str line/Ze op ‘n reguitiyn]

[given/gegee]
[£s opp; s sides /Ze teenoor
gelyke sye]

[radii/ radiusse]

[S;£:5]

AADO = ABDO

[Zs on a str line/Ze op ‘n reguitiyn]
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OTG =90° [line from centre to midpt of chord/
midpt.  sirkel; midpt.  koord|

OBG = 90° [tan | radius/raaklyn L radius]

..OTG =0BG =90°

-.OTBG is a cyclic quadrilateral [line subtends equal /s OR
converse /s in the same segment/

lyn onderspan gelyke <e]

S= BTG [corresp £s; GF || PS /
ooreenk. £s; GF || PS]
But BTG = GOB [£s in the same segment/ Ze in dies.

sirkelsegment |

[tan-chord theorem/ < tussen raaklyn
en koord|
[ext £ of cyclic quad/buite £ v. kvh]

[ext « of Albuite = v. A]
[given/gegee]

[common £/gemeenskaplike ]
[proven/reeds bewys]
[alt Zs; QS || CAlverw. Ze; QS || CA

[sum of Zsin A/fe v. A
AASD || AACR
AD AS
S— = — [corresponding sides in proportion/
AR AC p g prop

ooreenstemmende sy in dies. verhouding]
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OR
In A ASD and AACR

~

[common £/gemeenskaplike ]

A
T, [proven/gegee]

[alt Zs; QS || CAlverw. Le; QS || CA]

AASD || AACR |£:2:2]
AD AS
— = corresponding sides in proportion/
AR AC [ P & prop

ooreenstemmende sy in dies. verhouding]

AS _SD [AASD || AACR]
AC CR
_ACxSD

CR

S AS

AS_CT [line || one side of A OR prop theorem;
AR CR

TS || CAllyn|| eensy v. A ]

_ARxCT
CR

SOAS

_ACxSD ARxCT
" CR CR

LACxSD =AR =< CT
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(Prop Th; FB || EC)
(Eweredigheid St; FB || EC)
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E, =90° - 56° (£s in a semi circle)
3 [#]

2
2

e (e in ‘n halwe sirkel)

CEH =E, +E,=66°
-~ EBC = f’,z + I§3 = 66° (tan ch th)

(raaklyn koord)
OR

(tan ch th)
(raaklyn koord)
é3 =34° (£s in the same segment)

(<e in selfde seg)
EBC = 66°

E +E,+E, =122°
F=122° (tan ch th) / (raakiyn koord)

(sum of int /s of A) / (som van binne.~e A)
(opp s cyclic quad) / (oorst = koordevierhoek)

(sum of int /s of A) / (som van binne.~e A)

(opp £s cyclic quad) / (oorst £ koordevierhoek)
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Construct radii OA and OC.
In AOAB and AOCB
1. OB is common
1. OA=0C (radn)
iii. OBA =0BC=90° (given)
AOAB = AOCB (90°HS)
AB =BC (= As)

OR
Construct radii OA and OC.
In AOAB and AOCB
1. OB is common OR O0OA=0C
ii. A=C (Zsopp = radii)
iii. OBA =0BC =90° (given)
AOAB = AOCB (SAA)
AB = BC (= As)

OR

Construct radii OA and OC.

OBA = OBC =90° (given)
OA*=O0B*+ AB*  (Pythagoras)
OC*=0B*+BC*  (Pythagoras)
OC=0A (radii)

OB is common

AB?=B(C*

AB = BC

AR

YIENN Masemarou Page 340 of 370

A Division of Marematlou Group Holdings




(tan ch th)

(raaklyn koord)

(s in same seg)

(e in selfde seg)

(Zs opp = radii) / (= chs subt = /s)
(e oork = radiusse) / (= koorde = ~e)
(s in same seg) / (= chs subt = /5)
(e in selfde seg) / (= koorde = ~e)

(f)l + (34 =180°-2x (sum ofint /s of A)/ (oppZ cyclic quad)
(som van binne ~e A) / (oorst = koordevierhoek)

T =90°-x (£ at circ cent = 2£ at circumference)

AR
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E, =907 (sum of int £'s of A) / (som van hinne e A)

KE =ET (L from centre to chord bisects chord)
(L van middelpunt tot koord halveer koord)

OR

];{, + K + K1 =90°-x (sumofint 2’5 of A)

In AKWE and ATEW

. K+ Iﬁ(z +K,=T=90"-x (proven above)
2. W,=W,=x (Provenin 12.1)

3. WE is common

. AKWE = ATEW (~£/S)

KE=ET

In AKOE and AWTE
i ]"(_1 = Wz =X (proven)
1i. ]:':2 = E, =90~ (s on str line / sum of int "s of A)
(<€ op reguit lvn | som van hinne e A)
i, 0,=T=90°-x (3™ ZofA)
AKOE ||| AWTE (££2)
KE OE
—=—— (llAs)
WE TE
KE=TE (proven)
KE.TE =0OE.WE

KE* = 0OE.WE
OR

[n AKOE and AKWE
1. K = ‘-.iv’, =x (proven)
1i. ]::, 15 commaon
iii.  0,=K,+K,+K, (3™ ZofA)
AKOE ||| AWKE (£.25)
KE OE
“2= (a)
WE KE
KE* =0E.WE
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A

0, =64° [£ at centre = 2 x £ at circumference/
Middelpts =" = 2 x 2 omtreks.]

M, =90° [Line from centre to midpt of chord/Iyn v midpt
na midpt v koord|
KON =90°+26° =116° [ext £ of Albuite / van Al

-

0O, =116°-64°=52°

OR

M, =90° [Line from centre to midpt of chord/Iyn v midpt
na midpt v koord|

6)3 =64° [sum of £sin A]

fjl =52° [Zs on straight line/op ‘n reguitlyn|

PKO+P = 128° [sum of s in A/som Ze van A]
PKO=P [/s opp = sides/ <e teenoor = sye|
=64°

I;CZ =32%or f(z = Rl

. KN bisects/halveer OKP

OR

K, = KNO [Zs opp = sides/ e teenoor = sye]

I?.E + KNO=64° [sum of Zs in A/som Ze van A

I;CZ =32%or f(z = Rl

. KN bisects/halveer OKP
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[tan chord theorem/raaklyn koordst|
[Given/Gegee]

- FG| BC [corresp £s =/Ooreenkomstige~e =]

GC_¥B
AC AB
x+9 _E
2x—6 7T
Tx+63=10x—30
3x=93
x=31

[line || one side of A/lyn [/ een sy v A]

OR
AG=2x—6—(x+9) =x-15
AG AF
== line || one side of Allyn [/ een sy v A
cC B [line || Iyn (| een sy v A
x-lS_E
x+9 5
5x—THh=2x+18
3x=93
x=31

OR

AF_AC [line || oneside of A /lyn|leen sy vA |
AB AC

2 x-15

7 2x-6

Tx-105=4x-12

3x=93

x=31

AR
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Construction: Draw diameter KS and draw KR
Konstruksie: Trek middellyn KS en verbind KR
QST =90° - TSK [radius L tangent/raaklyn]
SRK = 90° [ in semi circle/ halfsirkel]
~.SRT =90° - KRT

TSK =TRK [£s same segment/ /e dieselfde
segment]

- QST=R
OR

AR
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Construction: Draw radii OS and OT
Konstruksie: Trek radii OS5 en OT

QST =90° - OST [radius L tangent/raaklyn]

OST =STO [£s opp = sides/<e teenoor = sye]
. SOT=180°—-20ST  [Zs of A/<e van A

R =90°-0ST [£ at centre = 2x .~ circum{/
midpts= = 2x omtreks.2]

~QST=R
OR

Construction: Draw diameter KS and join K to T.
Konstruksie: Trek middellyn KS en verbind K tot T K

QST =90° - TSK [radius L tangent/raaklyn]
STK =90° [ in semi circle/halfsirkell

. K =90° - TSK
.-.QéT:K
but R =K

[£s same segment/Ze dieselfde segment]
~OST=R

JU\
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Construction: Draw radii OT, OR and OS
Konstruksie: Trek radiuse OT, OR en OS
OST = 0TS [£s opp = radii/ <e teencor = radiuse]
Also: OTR = ORT and ORS = OSR
2x+2y+2z=180° [Ls of A
x+ y+z=90°
y+z=90°-x

0OSQ =90° [radius L tangent/raaklyn]
5. TSQ =90° - x
. TSQ = y+z= R

OR

’

m T T T e e e e e oo
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Construction: Draw radii OT and OS, tangent QT
Konstruksie: Trek radiuse OT en OS, raaklyn QT

0SQ =90° [radius L tangent/raaklyn|

- TSQ = 90° - TSO

~. TSO =STO [ss opp = radii/ <e feenoor = radiuse]

TOS = 180° — 2TSO [s of Al

R =90°-TSO [£ at centre = 2x .~ circumf/
midpts= = 2x omtreks.2]

[alt Zs; PR || NQ/verw. ZLe; PR || NQ]

[tan chord theorem/raaklyn koordstelling]

[tan chord theorem/raaklyn koordstelling]

Qz =X [£s in same segment/.<e in dieselfde segm]

MN MS
— = N || PR; Prop Th
NR - Sp [ON || p Th]

N, =N, =x [given]

B, = x
p:i = Qz
SQ=PS
MN_ MS
NR  SQ
DBE = 90° [£ in semi-circle/Z in halfsirkel]
~.DMA=90° [AMLDE]
- FBDM is a cyclic quadrilateral/koordevh

[converse opp Zs cyclic quad/omgek teenoorst Ze kvh|]

/s in same segment/<e in dieselfde segml]

= ]
sides opp = £/sye teenoor = ~e|

[
[
[
[

OR
DBE = 90° [~ in semi-circle/ .~ in halfsirkel]
M, = DBE=90°
-~ FBDM is a cyclic quadrilateral/koordevh
[converse ext/ of cyclic quad/omgek buite van kvh ]
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[tangent chord th/raaklyn koordst]

B, =L
F,

D), |ext £ eyc quad/buite 2 koordevh]

ﬁa :FI

OR
B,=E= x [tangent chord th/raaklyn keordst]
E =90°= x [~ sum in A/ van Al
]_:J'2 =90° - x|« sum in A/ van Al
~F =D,

B, =D, [tangent chord th/raakiyn koordst]

~B,=F

OR
B, =E= x [tangent chord th/raaklyn koordst]

By = 90° — x [straight line/ reguitiyn)
1"7] =90° - x |sum of s A/Ssom van 2 e van Al
. B, -F
In ACDBE and ACBE
C=C [common //gemeenskaplike £ |
CBD =CEB [tangent chord th/raaklyn koordst]
CDBE=CBE [~ sum in A/~ van Al
ACDE ||| ACEBE

OR
In ACDB and ACBE

CBD = CEB [tangent chord th/raaklyn koordst]

C=C [common //gemeenskaplike £ |
ACDB ||| ACBE £, £, £]

BEC DC
EC BC
BC* =ECxDC
=8x2
=16
BC=4

[l As]

AR
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BC DB
—=—= |l As]
EC BE
DB_4_1
BE 8 2
BE = 2DB
DB? + BE? =DE?  [Pyth theorem|
DB? + (2DB)? =36

5DBZ = 36

36
DB? =2

DB = = 2,68 units

R =80° [co-int Zs/ko-binne Ze; QW || RK]

A

P =100° [opp £s of cyclic quad/teenoorst e v koordevh |

PQR =136° [ext £ of cyclic quad/buite £ v koordevh]
Q.= 36°

OR

PUW =é2 =136° [corresp £s/ooreenkomstige Ze; QW || RK]
POW +P=PUW [ext Zs of/buite 2 van A QPU]

POW +100° =136°

POW = 36°

OR

-

U, =180°-136° = 44° [co-int Zs/ko-binne Ze; QW || RK]

Ii]I = Ii]3 =44° [vert opp £s/regoorstaande Ze |
PQW =180°—(100+44°) [sum of £s in Afsom Ze van A]
POW = 36°
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[alt £s/verwiss <e; QW || RK]

-~

U, =100°+36° [ext /s of/buite # van AQPU]
= 136°

OR

[jz =PUW =136° [vert opp £s/regoorstaande Ze |

OR

[jz =180°- iJS [£s on a str line/ Ze op reguitlyn]
=180° —44°
=136°

In AEFT and ADCT:

1
2
1

2
1

™ 14 2
S AEFT ||| ADCT [ Sides of A in prop/ sye van A in dieselfde verh]
- EFD = ECD

OR

In AFET: In ATDC:
49 = 25+81—2(5)(9)cosF 196 =100+ 256 — 2(10) (18)cosC
.19 . 19
F=— cosC=-—"=
=3 30

f'=50,7° C=50,7°

EFD = ECD [proved in 8.2.1]

E, F, C and D are concyclic

EFCD is a cyclic quad [converse /s in the same segment/
omgekeerde Ze in dies segment]

~.DFC =DEC [Zs in the same segment/Ze in dies segment]
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(32 =360° - x [£s round a pt/£e om n punt |

A

.M =180°— EX | £ at centre = 2 x.~ at circumference/

middelpuntsZ = 2 x omtreksZ |
| .

T, +P =—x [sum of Zs in A/som ZLe van A |
-~ 1 .

- T, =P, =1x [£s opp equal sides/ e teenoor gelyke sye]
S STM = f’l =% x [tan chord theorem/raaklyn koordstelling]

OR/OF

(32 =360° - x [£s round a pt/£e om n punt |

I A
SM= > 0, |£ at centre = 2 x.2 at circumference]
~. T, +P =180°—M

[sum of Zs in Alsom Ze van A |
S :rz = 131

[£s opp equal sides/ Ze teenoor gelyke sye]

180°—N1  180°—10, 180°—1(360°-x

= — = =—X
2 2

2 4
Y =% x [tan chord theorem/raaklyn koordstelling]

A
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Constr: Draw A from E L AD and 5, from D 1L AE
Konstr: Trek h vanafE L AD en h, vanafD L AE

Proof/Bewys:

1
area AADE 5 D>/t

area ABDE %DBxhl

1
area AADE 522 AR

=5 -
area ADEC EECX‘!}E EC

But area ABDE =area ADEC [same base & height or DE || BC/

dies basis & hoogte; of DE || BC]
_area AADE  area AADE

"area ABDE  area ADEC
_AD_AE
""DB EC

‘;’3 = x [Tans from same point/raaklyne vanaf dieselfde pt]
R = x [tan chord theorem/raaklyn koordstelling]
WS = x [corresp Zs/ooreenkomstige Ze; WT || RV]

{f3 = ‘u;\fa =X [proved in 10.2.1]

W, S, T and V are concyclic/is konsiklies

WSTV is a cyclic quad [converse /s in the same segment/
Omgekeerde Ze in dieselfde segment|

[£s in the same segment/Ze in dies segment]
[alt Zs/verwiss Ze ; WT || RV]
[proved in 10.2.1]

~WR =WV  [sides opp equal Zs/sye teenoor gelyke Ze]
AWRYV is isosceles/is gelykbenig
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OR

S, =W, =x [ in the same segment |

WEZWE.:I
‘jlu'rz +W3 =ﬁ+":‘rj [ext 2 of Al
W "l:'rl =X=].i

SWR =WV  [sides opp equal s/sye teenoor gelyke £ e|
AWRV is isosceles/is gelykbenig

10.2.2(c)

In AWRV and/en ATSV

R = ﬁz =¥ [proved OR tan chord theorem)|
V,=V,=x [proved]

SAWRV [|ATSV  [£, 2, 7]

OR/OF

In AWRV and/en ATSV
R = ﬁz =¥ [proved OR tan chord theorem)|

-

V, =V, =x [proved]

‘l."?'l."I =STV=x [sum of = in A/ e van Al
SAWRY || ATSV

10.2.2(d)

RV ~WR
sV TS
SDWR xSV = RV=TS
WR KV
SR SV
SOWR =5V = KW= SR
SREVETS =KV =5R
RV KV
"SR TS

[ AWRV || ATSV]

[prop theorem/eweredighst, WT || RV]

OR/OF

In ARVS and/en AVKT

SVR=K, [alt /s, WT | RV]
SRV = ":'FB [proven|

ARVS || AVKT [2, £, £ ]

_RV_KV

SR VT

but VT = ST [tans from same point|
_RV_KV

"SR TS

JENN MagemanoU
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Paper H
9.1 A, = 40° l[ext. 2 of a cyclic quad / buite = van kvh|

. - 1 -
B = 80° {Al:—B}
2

D =100° [opp £s of cyclic quad / teenoorst. <e van kvh]
ﬁz = 40° [sum of /s in A/ binne ~e van A]

©C,=A =40°

S AD=DC [sides opp = Zs / sye teenoor gelyke ]

OR/OF

B = 80° F&l = lﬁs}
2

ACE =1352 +B [ext £ of A/ buite = van A

. C,=40°

~C,=A =40°

L AD=DC [sides opp = Zs / sye teenoor gelyke <]

OR/OF

- ~ 1 -
B = 80° {Al:—B}
2

é 180° —46° —80° [sum of /s in A/ binne ~e van A]

54°

180° —-86°—54° [£s on a str. line / ~e op 'n reguitlyn|
2 400

S C,=A, =40°

. AD =DC [sides opp = Zs / sye teenoor gelyke -]
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S T

Construction: Join SB and TA and draw f from B L AR and
h, from A L RB

Konstruksie: Verbind SB en TA en trek h vanaf B L AR en h,
vanaf A L RB

Proof/ Bewys:

RAxH oo

area ARAB

area AASB AS x i AS

I
area ARAB 5, 0% pp

=1 -
area AABT EBTth BT

area ARAB = area ARAB [common/gemeenskaplik]
But arca AASB = area AABT [same base & height; AB || ST/
dies. basis & hoogte; AB [[ST]

. area ARAB  area ARAB
" area AASB  area AABT
"RA RB
"AS BT
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PR = RS [line from centre L to chord/

Iyn vanuit midpt. sirkel 1 op koord]
PO = OW [radii / radiusse]
OR = %WS [midpt theorem/midpt. stelling]

S O0OR:WS=1:2

OR/OF

PSW = 90° [£ in semi circle/~ in halwe sirkel]
PRO = 90° [given]

..PRO = PSW

- RO | SW [corresp £s =/ ooreenk. <e =|

OR/OF

[co-int. £s suppl / ko-binne <e suppl]

Fo = PR [prop theorem; RO || SW/
OW RS
lyn /| een sy van A]
PO = OW [radii / radiusse]
S PR=RS

S OR:WS=1:2 [midpt theorem/ midpt. stelling]
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OR/OF

APRO and APSW
PSW = 90°

PRO = 90°

.. PRO = PSW

P is common
POR = PWS

- APRO ||| APSW
. PO _RO
"PW  SW
but PW =2 PO
RO PO
SW 2PO

1

2
S OR:WS=1:2

[£ in semi circle/~ in halwe sirkel]
[given]

[sum of s in A/ som van =" e in A]
[£££]

[l As /||| Ael

[diameter = 2 radius/middellyn = 2 radius|

OV RS 1
VT ST 3
RS 1

15 3

RS =5 units

PR = RS = 5 units

. PT = 25 units

[prop theorem; RO || SW/

lyn || een sy van A]

[line from centre | to chord /
Iyn vanuit midpt. sirkel 1 op koord]

AR
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C,=C, =x
AFG = EAG = x

OR/OF

EA=EC

AFG = EAG = x

AR
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[tan-chord theorem/ £ tussen raaklyn
en koord]

[tan-chord theorem/ < tussen raaklyn
en koord)]

[vert opp £s =/ regoorst. ~e]

[tan-chord theorem/ <" fussen raaklyn
en koord]

[tans from common pt/
raaklyne vanuit dies. punt]

[£s opp equal sides/
Ze teenoor gelyke sye|
[vert opp £s =/ regoorst. <]

[tan-chord theorem/ £ tussen raaklyn

en koord]
[tan-chord theorem £ tussen raaklyn
en koord)]
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lf)I =AFG =x

DC |FG [corresp £s =/ ooreenk ~e = |
AG = AF [prop theorem; DC || FG /
AC AD

Iyn || een sy van A]
S AG.AD = AC.AF

OR/OF

In AACD and AAGF

A, is common

AFG = le =x [proved in 11.1 / reeds bewys]
C,=AGF = x [sum £ As/binne e A]

AACD ||| AAGF [££2]
AC _AD [||| As ... sides in proportion /
AG AF

| Ae ... sye in dieselfde verhouding]
~. AG.AD = AC.AF

In AAGF and AABC

~

[£s in the same seg /
Ze in dies. segment]
[proved in 11.1 / reeds bewys]

,5;3 =A2 [sum of /s in A/binne ~e van A]
AAGF ||| AABC 22/ ]
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GF _ AF

BC AC

_ BCAF
-~ AC
AACD |[|AFGC
. AC _AD
GF  FC

ADFG
LAC=
FC

[ AAGF ||| AABC |

S GE

- GF = BC.AF + 2D-FG

GF =BC.AFx
ADFG

_ BC.FC.AF
AD

- GF*

OR/OF

AAGF|||AABC
GF AF

BC AC

_ AF.BC

T AC

GF

AACD ||| AAGF
AD CD
AF GF
_AF.CD

AD
AF.BC AF.CD
AC ~ AD
AFCD||| AFAC (222
FC CD
FA AC
e _ CDAF
AC
AF.FC.BC
~AD

GF

GEFxGF =

from|| A's

GF*

AR
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HF _GF _2 [line || to one side of A/lyn || een sy van A]
EH GD 5

OR
[prop theorem; GH||DE/eweredigheidst.; GH || DE]

EH DG 5 . .
— === [line || to one side of A/lyn || een sy van A]
EF DF 7
OR
[prop theorem; GH||DE/eweredigheidst.; GH || DE]

EH

EH _5
21 7
EH =15cm

OR/OF

[line || to one side of A/lyn || een sy van A

OR
[prop theorem; GH||DE/eweredigheidst.; GH || DE]
HF 2
21 7
HF = 6cm
EH=21-6
EH = 15cm

AFGH ||| AFDE

GH FH
DE  FE
GH 2
DE 7

[lllA's]
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~

L,=90° [£ in semi-circle/. OR L, =R, [tan chord theorem/
Zin halwe sirkel] raaklyn-koordst. |

f:".z =90°  [Z£ in semi-circle] ﬁ] =P [tan chord theorem]
< in halwe sirkel] raaklyn-koordst. |

CLL-R, Lop

~LT| PR [alt Zs=/verw. £e=] ..LT|PR [corresp. £s=/

ooreenk. ~e =|

[tan chord theorem/raaklyn-koordst. |

[corresp. Zs; LT || OM/ooreenk. ze; LT ||OM]

. L, O, R and M are concyclic.

. LORM is a cyclic quadrilateral [converse £s in the same seg/
omgekeerde ~e in dies. sirkel segm]

OLR = l\;lj [£s in the same seg/ <e in dieselfde segment|

2]:3 =I';‘II [£ at centre = 2 x £ at circumference/

midpt. = = 2% omtreks £ ]

S OLR=2L,

~L,=L,
- LN bisects OLR
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Construction: Draw line MN, where M and N are points on AB and
AC respectively such that AM = PK and AN = PL.

In A AMN and APKL

A=P [given]

AM =PK [construction]

AN =PL [construction]

AAMN = APKL [s/s]

N1 =K

But B=K [given]

M, =B

~MN || BC [corresp £s =/ooreenk. <e =|

AB _AC [line || one side of A/lyn || een sy v A]
AM AN

But AM = PK and AN =PL

_AB_AC
" PK PL

In ACFO and ACBD

- -

C=C [common]
CFO=CBD [corresp Zs; BD||FO/ooreenk. <e; BD||FO]

COF=CDB [sum of /s in A/hinne ~e v A
OR
[corresp /s; BD||[FO/ ooreenk. ~e; BD||FO]
ACFO ||ACBD [Z£24]

FO CO

BD CD
FO.CD = CO.BD
But RDO = FCO [given]

.. BD=BC [sides opp equal Zs/sve teenoor gelyke <e |

LI As]

.. FO.CD=CO0O.BC
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ED = 6 units
RO 3

RD 4

3
~RO==(6
20

RO =4.5 units
OR L BD [line from centre to midpt of chord/
midpt. sivkel; midpt koord)

DO =46"+45"  [Pythagoras]

DO = 7.5 units

BF_DO [line || to one side of Allyn || een sy v A]
BC DC

OR/OF
[prop theorem; BD||[FO/eweredigheidst.; BD||FO

BC =BD = 12 units [sides opp equal Zs/sye feenoor gelvke =2
_BF_ 75
12 19,2
F = T.5=12
19,2

q
BF = T— units
16

tan Rf‘!(}:E = 4.5 —1
RD 6 4

RDO =36,87°
FCO =RDO =36,87°  [given]
- ABD = 73,74° [ext £ of Albuite = v. A]

OR/OF

CD* =BC® + BD* - 2(BC)(BD)cos DBC
127 4127 19,27
2(12)(12)

cos DBC = —i
25

cos DBC =

DBC = 106,26°
- ABD = 73,74° [ s on a straight line/ < op 'n reguitlvn]

2 N_N MagrematoU Page 365 of 370

Marematlou Group Holdings




Paper J
8.1 L =100° [ ext £ cyclicquad =int opp £ / buite £ kdvh = tos £]

OR/OF

N[ =80° [ £s on straight ling]
L =100° [opp £s of cyclic quad]

T:J| =80° [ Zs on straight line/Ze op reguitlyn |

(:"l| =160° [£ atcentre = 2x Z at circumference/midpts Z = 2 omtreks /]

OR/OF
reflex KOM = 200° [~ at centre=2 x ./ at circumference/midpts =~ = 2 xomtreks ]

(3| =160° [#'s around a pt/ Ze om ‘n pt]

-

M, =360°—(100° + 55°+160°) [ sum Zs of quad/som ZLe v vierhoek]

e

S M, = 45°
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Z in semi-circle// in halfsirkel

Opp Zs of quad = 180°/Teenoorst e v vierhoek=180°

OF L AC [line from centre bisects chord/lyn v midpt halv kd]
- AC || GO [co-interior/ko-binne £s = 180°
OR/OF corresp/ooreenkomstige £s =]

[corresplooreenk /s; AC | GO]

[£s in same segment/Ze in dies segment]
-G, =B,
OR/OF
fil = éz [ext £ cyclic quad/buite £ koordevh]
but AABF=ACBF  [s,Z,s]
. E’)z = él
. G] = B]
OF:FB=3:2 DB = 2r

.. DO = 5kand DF = 8k OR/OF DF=2r—§r=§r

DG DO . . .
== [line || side of A/lyn ||syvA]
DA DF -
DG 5

" DA 8

Tangent-chord theorem

15;2 + 1;313 = E’o, + éz [£® opp =sides/Zeteenoor= sve]
‘3‘;3 = Ei| + éz [ext Z cyclic quad/buite £ koordevh]
S Sy=A, + A,

- ABJ|ST [corresp/ooreenk £° =]

OR/OF
RTS = BAS [ext £ cyclic quad/buite £ koordevh]

BAS = ABT [£® opp =sides/Zeteenoor=sye]
- RTS= ABT

- ABJST [corresp/ooreenk £° =]
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[tan chord theorem/raakl — koordst]

X+ T«i = ﬁl +B 9 [corresplooreenk £° ; AB//ST]

e —i‘4 = é|
él = 15\| [tan chord theorem/raakl — koordst]
e T'q_ = 15&1

[proven/bewys in 10.2.2]

.. RTAP is a cyclic quadrilateral [line subtends = /" |
Is 'n koordevierhoek [lyn onderspan = e

A

C

Constr: On sides AB and AC of AABC, mark points G and
H respectively such that AG = DE and AH = DF.
Draw GH/Merk punt G en H op sy AB en AC van
AABC onderskeidelik af sodanig dat AG = DE en
AH = DF. Trek GH.

Proof/Bewys:

AAGH = ADEF [s, £, 5]
- AGH=E
=B [ﬁ ~E, given/gegee]

. GH||BC [corresp/ooreenk /° =]
. AG AH
AB  AC
. DE DF
TAB AC
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[line||side of A/lyn||syev Al

[constr/konstruksie)




AP=PC [diag||™ bisect each other/hoekl ||" halveer mekaar)
But TP =PS [given/gegee]

AP-TP=PC-PS

S AT=S8SC

11.2.1(b) | In APSR and APBA :

f’] = f’3 [vertically opp 2° / regoorst Ze]
]A3] = E:‘,l [£® in same segment/Zein dies segment |
. APSR ||| APBA (£, 24, 2]

OR/OF
In APSR and APBA :

P=p vertically opp 2° / regoorst Ze
1 3 pp 54

ﬁl =5, [£" in same segment/Zein dies segment |

A, = li, [sum /" A/ som Ze A

-.APSR ||| APBA (£, 2, 2]

11.2.2(a) | PR _PS

PA PB

PR TR PS
"PA AD PB
PR TR TP
"PA AD PD
- ARPT ||| AAPD [sides of A in prop/syve v Aindies verhouding|

[PS =TP;PB = PD]

112200\ 1 =D, [ As]
S ATRDisacyclicquad  [converse: ext Z of cyclicquad/
Omgekeerde buite < v koordevh]
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