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Question 1

No. Solutions Marks
1.1 €)
& Number of patients treated in the month of July &
1.3 s (2)
T 800 o ‘e
58 A0 ‘
£ 600 ° :
o
® 500
-9
© 4w . :
@ .
S 300 g
; 200
100
0
0 5 10 15 20 25 30
Dates in the month of July
1.2 |a=161,24 4)
b =126,88
y=161,24 + 26,88x
1.4 | On 30 June: (2)
x=0
y=161,24 + 26,88(0)
y=161
1.5 | On 24 July: 2)
x =24
y=161,24 + 26,88(24)
y = 806,36
~y =806
1.6 | r=20,98 3)
There is a very strong positive correlation between the number of days elapsed
in July and the number of patients that were treated. This would suggest that
there was a rapid spread of the influenza virus in the community.
[16]




Question 2

No. Solutions Mark
s
2.1 €)
& Age vs Resting heart rate &
23 100 ()
90 5 <
°
n [ ] o z ———
80 . N Rth b b ———
® oo O
S 70 ® °
; 60
oL
g 40
S .
m )
20
10
0
0 10 20 30 40 50 60 70
Age
22 |a=76,60 (4)
b=10,10
y=76,60+ 0,10x
24 |r=0,14 )
2.5 | The value of r is positive and close to zero. This suggests that there is an 2)
insignificant relationship between age and resting heart rate.
2.6 | No. 2)
The value of » being close to zero suggests that it is not reliable to predict the
resting heart rate of a person by using age alone.
[15]




Question 3

No. Solutions Marks
3.1 3)
& North Latitude vs Mean maximum temperature for April &
33 40 (2)
-
= 35 s
"
5 .
(= s N
g . °
H s
E
g 20 .
E .
= 15
2 B
"
@ 10 °
= °
0
0 10 20 30 40 50 60
North Latitude
32 | a=39,94 (4)
b = —-052 y =
39,94 — 0,52x
3.4 | The y-intercept represents the mean maximum temperature for April at the (1)
equator.
35|y=3994 —-0,52x (2)
y =39,94 — 0,52(40)
y =19,14°C
3.6 |r=-091 2)
3.7 | The value of ris close to — 1 and suggests that there is a very strong (1)
relationship between distance from the equator and the mean maximum
temperature for April.
The further one moves away from the equator, the colder it gets.
[15]




Question 4

4.1 1522 )
*= 15
x=101,7
4.2 | 0=19,07 (2)
4.3 | Lower quartile = 89 2)
Upper quartile = 113
4.4 3)
¢ —o
mmmmmm‘m
50 60 70 80 90 100 110 120 130 140 150
45 |(x—1lo;x—10)=(82,4;120,54) 3)
=~ 2 days
[12]
Question 5
No. Solutions Marks
51 | £=102100 @)
9
x =11 344,44
52 | 0=446097 ()




Question 6

No Solutions Mark
. s
6.1 | 554+55+50+47+42+ 3x (2)
= 48,375
8
249 + 3x
= 48,75
8
x =46
6.2 “4)
] I ||
T | | | |
42 46.5 525 54 55
[6]
Question 7
No. Solutions Marks
7.1 lg— 5225 (2)
12
X =435
7.2 | Minimum = 9,3 %)
Lower quartile=  + 23,6
2 - 19,3
28+ 32,5
Median - 5
_ - 30,3
7+ 71,9
Upper quartile = 2 — 68,8




Maximum = 98,2

7.3 3)
— |
0 10 20 30 40 50 60 70 80 90 100

7.4 [The data is skewed to the right (positively skewed). 2)

This suggests that there was a large difference between the median and

the maximum rainfall (some months had exceptionally high rainfall in

that year).
7.5 0=2819 3)

[15]
Question 8
8.1 |60 employees v’ answer (A)
1)
8.2 0 <x<25 v’ answer (D
83 | 60-34 v 34
=26 employees ANSWER ONLY: Full marks v’ answer
2)
v
8.4 100 method
Salary = 7 %2400 v answer
Salary = R34 285,71 ANSWER ONLY: Full marks
2)

8]




Question 9

9.1 Number people paid R200 or less = 19 v
Aantal mense wat R200 of minder betaal het = 19 answer
(@)
9.2 7+12+a+35+b+6=100
a=40-b ©)
(50x7)+(150x12) + (250 x a) + (350 x 35) + (450 x b) + (550 x 6)
309 = 100 (5)
(50x7)+(150%x12) +(250x (40 — b)) + (350 x 35) + (450 x b) + (550 x 6)
309 = 100
350 + 1800 + 10000 — 25056 + 12250 + 4505 +3300 = 30900
2005 =3200
b=16
a=24
9.3 Modal class: 300 <x<400 v
answer
(@)
9.4
CUMULATIVE FREQUENCY GRAPH
(OGIVE)
100 -——
o
90
/
2 80 ]
g 70 /
z /
60
£ /
= 40 (4)
= /
E 30
= /
“ 20 3
10 e
0 —-d"'—Tl’
0 100 200 300 400 500 600
Amount spent (in Rands) on cellphone contracts per
month
9.5 | Number of people mense = 100 — 82 [accept 80 — 84 people] 18 people v 82
paid more than R420 per month/. [accept 16 — 20 people] v’ answer
Answer only: Full marks
2
[13]




QUESTION 10

140 learners / leerders v answer / antwoord (1)

_60<x=70 v answer / antwoord (D

Marks for Mathematics Test /
Punte vir Wiskunde-toets

150
140
v" grounding /
130 anker
v .

120 cumulative
® frequency /
g 110 kumulatiewe
2 frekwensie
= S (e e e T e e e
2
~ 100 v'plotting against
E‘g the upper limit /
= 90 afsteek teen die
-,g boonste limiet
£ 80
v f v'shape / vorm
z 70
=1 J
[*]
=]
é'; 60
=
g
= 50
=
E
E 40
=
Q

30 1Al

7
20

10 ﬁ
0 - P

0 10 20 30 40 50260 7080 90 100 110
Marks obtained / Punte behaal

(4)

0,-0, =72-55 v Qs & Qi
=17 v IQR )
(8]




Question 11

11.1.1 — 396 v 396
BT
v answer
=22 )
11.1.2 | 6=10,1707~ 10,17 v’ answer
1)
11.2 22x18=396 ordered
20x18 = 360sold (2)
Total not sold is 36
11.3.1 | Option B v B
Any one of the following reasonsMedian/ = 18,5
« Q-14
- IQR=21 v’ reason
* Mean > Median, therefore the data is skewed to
the right (2)
11.32 | Data is positively skewed/skewed to the right v’ answer
€))
[10]




QUESTION 12

56 68 69 71 71 72 82 84 85
88 89 90 92 93 94 96 97 99
102 103 127 128 134 135 137 144 | 156
12.1| Range/Omvang = 156 — 56 v max — min
=100 kg v answer/(2)
12.2| Mode/Modus =71 kg v answer (1)
12.3| Median/Mediaan = Tis= 93 kg v answer/ (1)
124 Qi=T; =82 v Q=82
Q3=T21 =127 1IQR v Q3=127
=Q3—Qu
=127-82
=45kg v_ answer
3)
12.
. v box
¢ v" whiskers
50 60 70 80 90 100 110 120 130 140 150 160 2)
12.6| SD = 25,838 =~ 25,84 kg V'V answer
(2)

10




QUESTION 13

131 Mean / Gemiddelde — 25 A7 HA0+34+28+X+37+28+55+30 V answor | antwoord
10
(1)
| 3244x
10
13.2 v'equating / gelykstel
vanswer / antwoord )
324+ x 36
10
x =36
13.3 | 8,88 v'Yanswer / antwoord ~ (2)
QUESTION 14
14.1.1| 175

14.1.2| 40<x<50 OR 40<x<50

14.1.3] 175-158 =17

142.1| x =74,87

14.2.2| 0=16,12

11




14.3

X—aT =847
X+o=94.1
2x=1768
X=884
o=884-827
a=57

OR

=
-

x=884
=884 -827
a=5"7

82,7 +94,1

OR

OR

o=94]1-884
a=5"7

o=941-884
a=5"7

Vv $=88.4

¥ answer

Vv ¥=884

¥ answer

(3)

[12]

12




LIMPOPO

PROVINCIAL GOVERNMENT
REPUBLIC OF SOUTH AFRICA

DEPARTMENT OF

EDUCATION

GRADE 12

MATHEMATICS

STATISTIC MARKING GUIDELINE
LEVEL 3 AND 4




Question 1

1.1 |60 employees v’ answer (A)
1)
1.2 20 <x<25 v’ answer (1)
1.3 | 60-34 v 34
=26 employees ANSWER ONLY: Full marks v’ answer
2)
v
1.4 100 method
Salary = 7 %2400 v’ answer
Salary = R34 285,71 ANSWER ONLY: Full marks
2)
1.5 |..Ogive/Cumulative frequency graph will shift to the v'v' answer
right/will become steeper.
2)
8]
Question 2
2.1 Number people paid R200 or less = 19 v
Aantal mense wat R200 of minder betaal het = 19 answer
(@)
2.2 7+12+a+35+b+6=100
a=40-b )
(50x 7) + (150 x 12) + (250 x a) + (350 x 35) + (450 x b) + (550 x 6)
309 = 100 %)
(50x7)+(150x12) + (250 x (40— b)) + (350%x 35) + (450 x b) + (550 x 6)
309 = 100
350 + 1800 + 10000 — 2505 + 12250 + 45056 +3300 = 30900
2005 = 3200
b=16
a=24
2.3 Modal class: 300 <x<400 v
answer

@)




2.4
CUMULATIVE FREQUENCY GRAPH
(OGIVE)
100 ———
90 JL
/
2 80 5
g 70 /
=3 /
60
£ /
B
= 40 4)
= /
E 30
= /
© 20 d
10 2t
0 .g!ff::j,ﬂ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
0 100 200 300 400 500 600
Amount spent (in Rands) on cellphone contracts per
month
2.5 | Number of people mense = 100 — 82 [accept 80 — 84 people] 18 people v 82
paid more than R420 per month/. [accept 16 — 20 people] v answer
Answer only: Full marks
2

[13]




Question 3

3.1.1 — 396 v 396
8 v answer
=22 )
3.1.2 c=10,1707~ 10,17 v answer
1)
3.1.3 | x+0=32,17 v 32,17
.5 days V'S5
(2)
3.2 22x18=396 ordered
20x18 = 360sold ()
Total not sold is 36
3.3.1 | Option B v B
Any one of the following reasonsMedian/ = 18,5
+ Q-14
- IQR=21 v’ reason
* Mean > Median, therefore the data is skewed to
the right (2)
3.32 | Data is positively skewed/skewed to the right v’ answer
€]

[10]




QUESTION 4

56 68 69 71 71 72 82 84 85
88 89 90 92 93 94 96 97 99
102 103 127 128 134 135 137 144 156
4.1 | Range/Omvang =156 — 56 v max — min
=100 kg v answer/(2)
4.2 | Mode/Modus =71 kg v answer (1)
4.3 | Median/Mediaan = Tis= 93 kg v answer/ (1)
44 | Q1=T7=82 v Qi =82
Q3 =Tz =127 1IQR v Q3=127
=Q3 - Qi
=127-82
=45kg v’ answer
3)
4,
> v box
¢ * v" whiskers
50 60 70 80 90 100 110 120 130 140 150 160 2)
4.6 | SD =25,838 = 25,84 kg v'v" answer
i _ @)
4.7 | x=98,59 v x=98,59
x+10=098,59 + 25,84
=124,43 kg v 124,43
127 > 124,43
. I agree with this person. v COl’lClLlSlOl’l(/3)
[14]




QUESTION 5

5] Mean / Gemiddelde — 25 A7 HA0+34+28+X+37+28+55+30 v answor / antwoord
10
(1)
| 3244x
10
5.2 v'equating / gelykstel
vanswer / antwoord )
324 + x 26
1[} — a0
x =36
5.3 8,88 v'Yanswer / antwoord ~ (2)
5.4 outside [36 — 8,88 ; 36 + 8,88] v'method / metode
—[27,12 ; 44,88]
=~ 3 people v'answer / antwoord )

(7]




QUESTION 6

6.1.11 175

6.1.2] 40=x<50 OR 40<x<50

6.1.3| 175 -158 =17

6.2.1| x =74,87

6.2.2| 0=16,12

6.2.3| x+o0 =74,87+16,12 =90,99
3 learners

63 X—a =847
X+a=94.1
2x=176%8
¥=884 Vv ¥=884
a=884-827 OR o=941-884

=57 =57 ¥ answer
OR

82,7+ 94.1
—

x=884
o=884-827 OR o=941-884
a=5"7 o=5"7

X=
Vv ¥=884

¥ answer

(3)

[12]
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ANALYTICAL GEOMETRY

PART A

QUESTION 1

L AC=J(2+4) +(5-3)

AC =40
AC =210

v substitution
v answer

—4+2 3+5

- .

M( ) M- 4)

v substitution
¥ answer

_10-(=2) 12 _

Mgy,

S Mgy XM = —

S BD 1L AC
(—3+1 10-2)
Midpoint BD! E :

2 ]

=(-1:4)
. bisect at 90°

Midpoint of AC

v’ answer

v answer

v -l

v coordinates
v =Midpoint AC

(3)

Area AABC
=—ACMB

= —A30.J(10-4F +(-3+1F
- 30/

= 20

v formula
v substitution

v MB = 40

vanswer

3+2

== =]
~4-1

m[II

v substitution
v answer

v answer

v substitution

v answer

a=819°
ADC =0 -a

ADC =135°-819°=531°
OR

v
v 819°

v ADC=0-a

v 3,‘:;




ANALYTICAL GEOMETRY

NSC
MEMORANDUM

ADC = 180° — (45° + 81,9°)
ADC =53,1°
v Use Cosine Rule
OR999 v' v Substitution
Use Cosine Rule v’ answer
AC? = DC? + AD* =2DC.ADcos D
S40 =50+350-2x50c0sD

scosD=06 - D=5313°

QUESTION 2

21 v' substitution into gradient
' . formula
v answer

(2)

m W =

My =

<. Equation of AD is: v’ substitution of (1 : 6) into a

y= .!._\- +c straight line equation

3

v'equation

vV omye=

v substitution of (1 ; 6) into a
straight line equation

v'equation
(3)

v ¥'substitution of x value into
a straight line equation.




ANALYTICAL GEOMETRY

INLD — Mcmorninaum

AD=[(8-6)% +(-1-3)°
AD =ﬁ6
!\D=2'\/m

BC =\/(6—3): +(1-0)

BC =410

AB:,/m-m:m-n-‘
AB =440
AB=2410

v using distance formula

v answer for AD

v answer for BC

v answer for AB

vom ,oxm,. =-1

v conclusion

Area of Quad ABCD = area of AADC + area of ABC
~ 2 (210 )2410)+ - (vi0 J210)

=20+ 10
=3() square units

Or

1
Area of ABCD =—(sum of parallel sides)x A

=%(2JE+JW)2JW
=10(3,/10)

= 30 square units

v formula for area of A
v

S (Ni0J24i0 )+ 5 (Wio fo+io)

v answer
(4)

v formula for area of
trapezium

v v 22410 ++10)2410

v" Answer

1
//lan()=;

v 0=1843"




ANALYTICAL GEOMETRY

QUESTION 3

5
my =
Let a be the inclination of AB.

3
lanag = —
Q

a =3096°.

Let 8 be the inclination of CD
B =45°+30,96°
=75,96°

Gradient of CD =tan 75,96° = 4.
OR

tan £ = tan(& + 45°)

tan & + tan45°

| —tan . tan45°

3
—+1

. , : : 3
3.1 || ABisdefined as 5y —3x—5 =0 which can be written as v = =x+1

v myg =

viana =

v o =3096°

v B =17596°

v gradient of CD

v’ expansion
v tan45° =1

3
/lanu—"T
5

v substitution
v answer

(5)

Equationof CDisy=4x+¢
LA=4(5)+c¢

c==16

Equation of CD1s y=4x-16.

OR
y—4=4(x-5)

y—4=4x-20
y=4x-16

v y- intercept
v equation of CD

v substitution
v equation of CD

(2)




ANALYTICAL GEOMETRY

QUESTION 4

4.1.1.

m,, =tan 6343°
P

v tan 63 43°

v 2

Answer only: full
marks

(2)

Coordinates of P(—=5 ; 0)
y—=y =m(x—x,)
y—0=2(x+5)

y=2x+10

y=mx+c¢
0=(2)-5)+c
c=10

y=2x+10

mpy =2 = tan 63 43°
0S 0S

tan 63.43° = = —
OPpP 5

)

L0S=10

y=2x+10

v’ substitution of
P(-5:0)and

m =2 into equation

v equation

v substitution of
P(-=5:0)and

(2)

m = 2 1nto equation

v equation

(2)




ANALYTICAL GEOMETRY

OS=10units
PS® = (5)° +(10)°

=25+100

=125

PS =125 = 545

PS 1

5 cos63.43°

T S —
cos63.43°

PS=1L118

PS _ I

10 sin 63,43°
10

sin 63,437

PS=1L118

“PS =

[ Accept PS=1118

OR

(=5 :0): 0SS =10 units
PS® =(=5—0)" +(0—-10)"

I Accept PS= 11,18

OR

v OS =10

v substitution of
correct distances
into Pythagoras

v /125

v OS =10

v" substitution of
correct distances
into Pythagoras

v 125

v' ratio

c0s 63,437
v11,18 (3)

v PS =

V' ratio

10

VPSS
sin63.43°

v 11,18

Let T be(x;y). Then

el =0 and
>

“

Xi-=9
T(5; 20)

0+y

by inspection: T(5;2

=10

y =20

2=175

If only x-coordinate : 2 marks




ANALYTICAL GEOMETRY

v area fi I;
Area APTR = l(busc PR) x (height ) ‘m‘; (urmu ®
2 V54+2=125

2

- 15 : 2
(5+-;—)X 20 v 2()

< v125
=125 square units

OR
PT PR.sin TPR v" area formula

2 1045
o l‘l ()\/E'E sin 63 43° 25

1

2

Area APTR =

=124 99 square units v 124,99

QUESTION 5

y=—x-1I

A(—l ) 1)
t=—-1)-11 substitution

5.11

t=-10 value of 1

tana = 1
ref .£=45°
=133

tan63.43°=m, " tan6343°=m,,

My =2 answer

m, =2

A(-=1 :-10)

y=2x+k OR/OF y-y,=2(x-x,)
-10=2(-1)+4 y=(=10)=2(x~=(~1)) | v substitution of m and A
k=-8 y=2x-8
y=2x-8 equation

(2)




ANALYTICAL GEOMETRY

y=2x-8
0=2x-8
Xp=4

Ye +(=10)
.
ye =10

0

OR/OF by translation / met translasie

A-B(x:y)o(x+5:y+10) v (x+5;v+10)
B—C(4:0)—>(4+5:0+10)=(9:10) Veixa=9 vy =10
(3)

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

FED =108.43° v FED=108.43°
OR/OF

EAB=135°-63,43°

EAB=7157°
DEA = EAB = 71.57° v DEA =EAB=7157°

EAB=71.57°

FED =108.43° v FED=10843°
(3)

x; =19

C

“(x=19F +y* v 225
(4)
[18]




ANALYTICAL GEOMETRY

QUESTION 6

= (2 2 v substitution C & E
6.11 my, =m . = iAo OR/OF my, =m_. = e 1 e

CE 12_4 ni

1 1
2 a v answer

=18 37° v" substitutio
M,y = tan81,87 Answer only: Full marks L UDSLION
answer

Muy =7 Slegs antw: Volpunte

y=mx+c y=y,=mx-x,)

1 1
0= 3(12) +c y—-0= 3(.\'— 12) " substitution of E
y= -_—.1'—3

answer

OR/OF

y=mx+c y=y, =mx-x,) substitution of C

-2—%(4)-#(‘ _1'—-(—-2)—‘&(.\’-4)

c=-3 y= Z.r -3 answer

substitution

answer

substitution

answer




ANALYTICAL GEOMETRY

In AAFG:
10-(-2)
i =k
tanf@=m, =-2
6 =180°-63,43...°

S0=116,57°

m

~A=116.57°—8187° [ext Zof A |
A =3470°

OR/OF
In AABC:

a=BC=217:b=AC=65:c=AB=1042

a’ =b" +¢* —2bc.cosA
(2417) =(645) +(1052) —2(6v/5)1042).cos A
] (655) +(102) —(2v17)
e oR)
=0,822...
LA=34T

CO:

vom =-2
v tanf=-2

v 8=116,57°

v all 3 lengths

v" substitution into the
correct cosine rule

v cos A subject

2 2 )

Diagonals intersect at the point (5 : 5)

2 =3
P\1[l"+,f _):10+(0)\

v x-value v y-value
(2

)

BE = ET
417 =,J(12— p)* +(0- p)?

(4\/1_7f '-‘-(\/(l'_’—p)z«x»(()—p):)
272=144-24p+p* + p’
pP—12p-64=0
(p—16)(p+4)=0

~p=16 or
S T(16: 16)

p=—4(na.)

v" substitution of E& T
v' equating

v" standard form
v factors
v p=16

(x-12) +y? =(44f17) =272

v"LHS v RHS

mdis =
4
m =—4

tangent

m

OR/OF y-)y =-4x-X)
y—(—4)=—4(x—(—4))
y=-4x-20

yv=—4x+c
—4=-44)+c
c=-20
y=—4x-20

’l.u'.gcu

v" substitution of B

v" equation




ANALYTICAL GEOMETRY

QUESTION 7

v' substitution

Answe 1 2/2
Answeronly 2/2 ||  answer

v' gradient

1
Mcp =My, ==

v" substitution of E

-4-%(6)+c OR/OF _1'—(—4)271;(.1'—6)

c=-7
v answer

y= l.r—'/'
7Ty




ANALYTICAL GEOMETRY

7.3.1 D(0:-7)

X: +6:0

Ce-0:-10) Answer only 3/3

(3)
subst of correct base
and height into the
=225 area formula

area ABCD =225

Area ABCD = %(7.5 X6)

Area AABD = %(7.5X5)

= 18,75 v area AABD = 18.75
Area ABCD =225+ 18,75 =41.25 units~ v answer

4)

K(—6:—4) X =6 vy, =4

(2)

KC = 6 units; KE = 12 units: KC = 6 units
KE = 12 units
CE = /(6)° +(12)° [Pythagoras]

CE = /180 = 6/5=13,42

Perimeter AKEC =6 + 12 +./180

=31.42 units answer

- KE 12 trig ratio
taKCE = = a2 i
5 KC 6 tanKCE =2

KCE = 63.43° answer

OR/OF

trig ratio

it 12

siNnKCE = —=
= ~/180
KCE =63.43 answer




ANALYTICAL GEOMETRY

QUESTION 8

M(wsz-s‘o]. v x,
VY / 2 ) v PYum

M(6:-4) (2)
0—(=16) 0-(=8) _—8-(-16) v subst Nand Q or N
s =2 0 OF Myg = 2 4 Of Mos T a-0 and Q or Q and S into
gradient formula
v’ answer

(2)

2=
m, x2=-1

v'm,
oMy, =—= myg,

: 1 1 550
_x__;(4)+(- OR '\'+3'——;(x—4) v" substitution of Q
= < v calculation of ¢ or
v+ 8= _l_\- +2 simplification
c )

(3)

OS 1s the radius of circle passing through S

(x=0)* +(y-0) =(16) v identifying radius = 16
) Answer only: Full marks v Equation of circle

' +y' =256

(2)
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Mgy =My == [RM || LQ]

—4-——-;].-(6)+c _r+4=—l_’(.\'—6)

\-+4»———l-.\'+3
y 7.

v Mgy

v" substitution of
M(6:—4)

" coordinates of T

T(O:—1), P(0:—6) and S(0:—-16)
~.PS =10 units and TS = 15 units

[prop theorem: RM || LP]
OR [line || one side of
Allyn || een sy v A

I Answer only: Full marks

M(6 : —4). Q(4 ; -8)and S(0 : -16)

MS = /180 =6-/5 and QS = JS0 =445

Ls_Qs

LS [prop theorem: RM || LQ]
RS MS

OR [line || one side of
Allyn || een sy v A]

2
3

Answer only: Full marks

PS = 10 units

v TS = 15 units

" answer

MS =6+/5 units
QS =4+/5 units

answer

area of PTMQ = area of ATSM - area of APSQ

-_I;ST. L h, — %.PS. L,

1 |
= 3(15)(()) = 3(10)(4)

area of ATSM ~
area of APSQ

area ATSM =45
area APSQ =20

answer
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QUESTION 9

B

M(5:2)

R(10:7)

d= \/(.\': —-X, )2 +(», =¥, )2

RQ =1(10-3)2 +(7-0)2

RQ=498 =72

v substitution/substitusie

v" answer m surd form
(2)

: t"‘—i\'+4
Equation of TQ: Y= 3"

.
3

k=9

v’ equating gradients/stel gradient
gelvk

; -8

v omgg =

-

¢ =3

v simplification/vereenvoudig

v answer

v gradient

v equation of TQ/vgl van TQ

v substitution of (£ :- 8)
/substitusie van (k ;- 8)

v’ answer
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9.4

Using transformation/Gebruik transformasie:
S8(7:11)

OR/OF

Midpoint of TR = midpoint of SQ [diag |\m/hkle|im]
11

Midpoint of TR = (5 : ?)

xg+3 ys+0 11

7 Cad T3 77

S Xg =T ys =11

~o8(7511)

ORINF

v v x—valwe/waarde
v v y—vale/waarde

v x—value/'waarde offvanT
v y—value/waarde ofivan T

v’ x—value/waarde of'van S
v y—value/waarde of'van S
(4)

TSR =TOQR
TQR = —PB

[opp Zs of |[m/teenoorst <e ||m]

lano = my, = —;

oo =180° —53,13°=126.87°

tanB=my, =—=1

~p=45°

TQR =126,87°—45°
=81.87°

TSR =81.87°

v TQR =a.—B
v tana = my,
v

v tan ff=my,
\//3

v’ answer

MQ=1/(5-3)2 +(2-0)2
MQ=+8
MQ _ 8

RQ o8

== or 029

Answer only: full marks

v substitution/ substitusie

vMQ=+8=22

area of ATQM

area of ATQR

[Lh same/dieselfde]

QM.Lh
QR.Lh
M

Qv

R

!
2
1
2
Q

areca of ATQM _ _area of ATQM
area of parm RQTS 2xarcaof ATQR

s

, ared of ATOM_E
7

area of ATQR
7
area parm RQTS=2area ATQR

v answer

(3)
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QUESTION 10

10.1

LAD, — 1K)

v’ substitution

vanswer

v substitution M and A(7 ; |)

v'equation

s | 3 e
M| 248 9+( m)
\

7 4 .

SM@3;-D

Equation of AC: y =

o.M lies on AC
OR/OF

- Y
M( 2+8 _“)+( 11)
9 5

\ <~ 4

~M(3:-1)

441 1

“3u3 2

meyy =m 4 and C a common point
. M lies on AC

I"(-A! =

v'x coordinate v’y coordinate

v" substitution of x

v conclusion

v x coordinate
v' y coordinate
v gradient of CM

v" reasoning & conclusion
(4)

i sl Ll

__9-EI) op EID-9
<328 8—(=2)
-2

m

-2
Myp XMy = 5 X=a

S
~BDLAC

v" correct substitution

viomy,

v product of gradients = —1|
(3)
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10.4.1 tan@=my,=-2
L8=11657°
I |

v tanf =my,
v answer

10.4.2 tan f = m,,
9—(-4) OR -4-9
-2-(-3) -3-(=2)

My =
=13

B =856°

~CBD=11657-8560° [ext £ ofA]

=30.97°
OR/OF

BD = /500 ; BC = 4170 & CD = /170
CD? =BD? + BC? = 2BD.BC.cosCBD
170 = 5004170 —=2+/500/170.cosCBD
500
24170

CBD = 30.96°

cosCBD = =0.85749._

v omg. =13
v’ value of g

v’ answer

v" subst into cos rule
v value of cosCBD

v’ answer

AC= J(x, -5+, -

= J(7=(=3)* +(1=(4)* OR ((-3)-7)* +((=4)-1)*

v" correct substitution
into distance formula

v answer

Area of AABC = —basex L height

;%h/nzs N</T25)

= 62,5 square units
Area of ABCD =2 x 62,5
= 125 square units

v' correct substitution
into distance formula
v BM

v" substitution into area
formula
v 625

v 2x AABC
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PART B

QUESTION 5

111 My = Y2 —J)
.1'2 —.’(']
2—(-1)

-1-1

My, =

3
2

Answer only: Full marks

v" correct substitution

v answer

3
tan @ = MKN = R

#=180°-56,31°
6 =123,69°

Answer only: Full marks

Yianfé=m,, =

dnswer

tand5°=m,, =1

Inclination KL = 123 69°— 78 69° = 45° [ext ZA]

S
tand5°=m,, =1
(2)

y=x+cC
2=-l+¢

y=x+3

OR/OF
y=¥ =lx—x,)
yv=2=1l(x—(-1))

y=x+3

substitute (— 1 ; 2) and m
equation

(2)
substtute (— 1 ; 2) and m

equation
(2)
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KN =f(1+1)% +(<1-2)}

KN =413 or361 | Answeronly: Full marks

v’ substitute K and N into
distance formula
v answer

(x+3) +(v+5) =13 1)
L is a point on KL

y=x+3 .A2)
(2)in (1)

(x+3) +(x+3+5) =13

P 4+6x+9+x  +16x+64=13
2x* +22x+60=0

' +11x+30=0
(x+5)x+6)=0
x=-Sorx=-6
y==2ory=-3
L(-5;-2)or (-6 ;-3)

OR/OF

(x+3) +(y+5)° =13 A1)
L 1s a point on KL

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

(y=3+3)" +(y+57 =13

vy #10y425=13

237 +10y+12=0

,\‘: +5y+6=0

(y+2)(y+3)=0
—2o0ry=-3

=-Sorx=-6
—S5:=2)or (-6 ;:-3)

)

.
L

v equation (1)

v substituting eq (2)

v’ standard form

v x-values
v y-values

equation (1)

substituting eq (2)

v standard form

v y-values (both)
v x-values (both)

(
Midpoint of KM: (-2 ;- 1,5)

x, +1 v, —1 3
L - =-2 and E——=—-=
2 9 a2

s =-5;-2)

OR/OF

MKN = MM

y=(=5)__3

x—(-3) 2
Ax+3+5)==3(x+3)
2x+16=-3x-9

55 =-25 Answer only: Full marks

x=-5
LL(=5:-2)

v midpoint of KM

v'x value v y value

v mpm = mgN

v'x value

v y value
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OR/OF

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

.'IL(_S._Z) 'L(—i—"’

OR/OF

N—M: N-K:
(x;¥)>(x—-4.y-4) (x:y) > (x-2]y+3)
S U=1-4:.2-4) OR/OF . L(-3-2:-5+3)

s L(—S‘—Z) . L(—S _7)

OR/OF

N—M: N—-K:
(x:¥)—=>(x—-4.y-4) (x:y) > (x=2:y+3)
L(—1-4,2—4)()R/Ol-' L(-‘3—2.—5’3)

oo l<(—5v—2) 5 l‘—s _-))

OR/OF

N—-M: N-K:

(x:y) > (x-4 y-4) (x:¥)>(x=2;y+3)
- U=1-4:2-4) OR/OF : 1(-3-2;-5+3)

OR/OF

N—M: N—K:
(x.y)=2(x-4.y-4) (x:)>2(x-2;y+3)
S U=1-4.2-4) OR/OF . [(~3-2:-5+3)

S L(=-5;-2) L=5:-2) v'x value v y value

v transformation

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

KN =413 (CA from 3.4)

v length of KT

Areaof AKTN = % KT.KN sinLKN

;% [50 Af13 sin78.69° v' substitution into area rule

= 12,50 square units v answer

(4)
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OR/OF

In AKLM:

TL o 13
sin22.62°  sin78.69°

IL=1414.

v length of TL

KL =1/(=1=(=5)) + (2 (=2))?
=432

S KT=70708...

: : 1 N v length of KT
Areaof AKTN = —"—K [ KN sinLKN

1 . .
- -;(7,()708).«/5 sin78.69°

p v substitution into area rule
= 12,50 square units

v answer

4)
[22]
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QUESTION 6

6.1

+1 +8x+4y-38=0

¥ +8x+16+y +4y+4=16+4+38
(x+4) +(y+2)° =58

Centre is (=4 ; —2) and the radius is \/5_8

v'completing the
square (both or one)
v’ factor form

v centre

v’ radius

Centre of second circle 1s (4 : 6)

Distance between centres is J(4+ 4y +(6+2) =128 = 1131

v'eentre
v'distance

Sum of radii = 4/58 +4/26 = 12,71

Distance between centresis 11,31

sum of the radii > distance between the centres

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

v'v sum of radi

v’ conclusion

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

©-8x+y —12y+26=0

Let (x ; ) be either of the two points on intersection.
Then
x4y +8x+4y-38=0

and x +y -8x—-12y+26=0

Subtract 16y +16x—-64=0

y=—x+4

Both points of intersection lie on this line.
¥ =-x+ 41s the equation of the common chord.

OR

v’ equation of circle in
form=0

v’ statement — two
points of intersection
v’ subtracting

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

(x—4) +(-x-2)" =26

, . v’ substitution
x —8x+16+x +4x+4=26
2x" —4x—-6=0
x=2x-3=0
(x=3)Nx+1)=0

x=3 or x=-1

v answer

x4y +8x+4y-38=0
Y y . J S S

x +(4d-x) +8x+44-x)-38=0 substitution

x*4+16-8x+x  +8x+16—-4x-38=0

2x" —4x-6=0

. v answer

x —2x-3=0

x=3 or x=-1
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QUESTION 7

71 M(8:—4) coordinates

(1)

7.2 OM = \/(S—())" +(—4-0)° " substitution into
i distance formula

=80 or 445 units VR0 or 445

(2)
ON =OM — NM ON = OM — NM

2y m_m length of NM

danswer
= 45345 (3)

=AlS units

* Statement +
reason
" answer

MTP = 90° (tangent/raakiyn L radius)
s OMT =90° (alternate £'s fverwissellende Z'e ; TP | | OM)

Myy-Meyy =—

%2 My

OR My
B " substitution of
e mand (8 : —4)
S " equation MT
c=-20
y=2x-20
(x—8)* +(y+4)" =45
(x—8)" +(2x-20+4) =4
(x-8) +(2x-16) =4
x"—=16x+64+4+4x —64x+256-45=10 " expansion
Sx* -80x+275=0 " standard form

(5)

" substitution

x*=16x+55=0
(x=11)}x-5)=0
x=1] x=11
y=2(11)-20

y=2
=Tk 2)

" factors

" substitution
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QUESTION 8

lne from centre to midpt of chord /
8.1 S :
lyn vanaf midpt na midpt van koord

v" answer

(1)

85
M =30
-
Mgy X My =—1 [TS L NP]

Somyg =1

Ly=X+¢

8§=-3+c¢ y=y,=lx-x)
c=11 OR/OF y—8=l(x+3)
~y=x+l11 y=x+11

v subst (=3 : 8)and
(0:5)mto
gradient formula

Y mg,

v My

v subst (=3 : §) mto
equation of a lnc

v' equation
(5)

P(O;11) [y-mtercept of chord NP]
" radius © 6 units

il(() :—1)

Vgls van die raaklyne aan die sirkel || aan die x-as:

yv=I1land y=—-I

Equations of the tangents to the circke parallel to the x-axis/

v coordmates of P/
koodrdmate v P

v" coordmates of R
koodrdmate van R

v' v answers
(4)

M(-11:0) [x—mtercept ofix-afsnit van NP]
MT=(0-11)2 +(5-0)2
MT=+/146 = 12,08

v'v" coordmates of
M

v substitution

v' answer

Jid6 .

radius = ——— units
Centre ofci;tlcv"A-Iidde[pum v sirkel
= Midpomt MT /Middelpunt MT

_(—-11 )
2

Equation of cicle through S, T and M: .r+|—-] +|y

2

_) 2
OR/OF (.1-4»5 l] +(\'— 2 l
2 ’ 2

MT = diameter/middellyn [convZ m 4 circle/omgek <in + sirkel]

v’ radis of circle

v x value of M
v yvalue of M

v' LHS of equation
v" RHS of equation

(5)
[19]
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QUESTION 9

r=MN=

v answer/antw

(1)

(x-5) +(_1'-4)" =25

v’ equation/vg/

(1)

Alx: ()1) ,
(x=5)y+(0-4)y =25
r—-10x+25+16=
—=10x+16=0
(x—8)x-2)=0
sx=8orlofx=2
SA(2:0)

25

(x=5)+(0-4) =

(x—-5)+16=25

OR/OF (x-5)Y=9

(x-5)=+3

~x=8orlofx=2
LA(2:0)

v" substitute into eq/
vervang in vgl
y=0

v" standard form/
standaardvorm or
perfect square
form/fowadi vorm

v answer/antw

(3)

v" subst M and B
into form/vervang
M and B in form

v My =——

(2)
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Mygp X My =—1 (tangent | radwus/ rkl L radius)

3
Mpy =—
o R

S <
I Il
Bl s W
= o, =
oC +
+ ~
~

=
Il
=
|
o)

v equation/vg/

Y= IM +r=4+5

y=9

v 9
v equation/vg/
(2)

AUBy L:

ix—6=9
4

3x-24=36
3x=60
x=20

S L(20:9)

v equating
simultancously
v simplification

(2)

1(20:9)

ML = J(.\': - X )2+ (- )2 OR/OF ML = J(.\': - X] ): +(2—-» )2

= (20-5)2 + (9-4)?

v correct subst
into distance
formula/
korrekte subst
in afstand-

Sformule
v’ answer in surd
form/antw in
wortelvorm
(2)

MK LKL OR/OF MKL =90°
~.ML is a diameter as it subtends a right angle/ML is middellyn

ML 4/250 125 N
r= 5% e 2 s - G791
2 2 2

Centre of circle = midpoint of ML/Midpt van sirkel = midpt v ML

5+20 25 4+9 13 &
xX= =—=125 y = =—=0,5
2 2 - 2 2

(radius L tangent/radius L rkl)

Centre/midpt: (12,5 : 6,5)
Equation of the circle KLM /Vgl van sirkel KLM:

250 125

(x=125) +(y-6.5)% = — =5 =625

v 'S

v value
ofwaarde
vanr

L 3 A
v y=65

v" answer in
correct
form/ antw in
korrekte vorm

(5)




ANALYTICAL GEOMETRY

MK 1 KL. OR/OF MKL =90° (radius L tangentradius L rkl)

ML is a diameter as it subtends a right angle/ML is middellyn

Centre of circle = midpoint of ML/Midpt van sirkel = midpt v ML
5420 25 4+9 13

x= ====12, y
5 ) 2 : 2 2

=0,

Centre/midpt: (12.5 : 6.5)
Equation of the circle KLM / Vgl van sirkel KLM:
(x—=12,5) +(y-65)" =r°
subst (5:4): (5-125) +(4-65)" =r’

OR/OF

By symmetry about LM/deur simmetrie om LM:

MK LKL OR/OF MKL=90° (radius | tangent/radius L rki)
ML is a diameter as 1t subtends a right angle/ML is middellyn

ML is a diameter /ML is 'n middellyn

_ML _+250 _ [125

r =
2 2

Centre of circle = midpoint of MU/Midpt van sirkel = midpt v ML
_5+20 _4+9 13

or/of 791

25 c
x= =—=12, y =—=60,5
2 J

-5

2 2

Centre/midpt: (12,5 : 6.5)
Equation of the circle KLM / Vgl van sirkel KLM:

(x—-125)% +(y—6.5)* =

v value
ofwaarde

>

van -

v" answer 1n
correct
form/antw in
korrekte vorm

(5)
V'S

v’ value
of'waarde
vanr

v x=125
v y=65

v’ answer in
correct
form/antw in
korrekte vorm
(5)
|121]
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QUESTION 10

10.1 Z 1n semi circle/ £ at centre = 2.2 on circle

Z in halfsirkel /2 by middelpt = 2.Z op sirkel

10.2 = substitution

Mg

[TSL SR]

x
e
w1t

-
o ..
~

v substitution m
and (5 ; 2)

(S

|t | ba
N '
~—
+
=

~
Il

—

e

v equation
(3)

w9
=
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v'substitution m
and (5 ; 2)

¥’ equation

4

TR=2r= 2[ 36-!- =4/145
OR/OF

) 1Y 135
o974 (7-61) -

2

'l'R=2.r=2( 36- =4/145

answer

" substitution

answer

Answer only: full marks
Answer only: only 1 coordinate
correct (1 mark)

= Rl9+6: 61 %J: R(15 : 6)

\ 2

x coordinate
v coordinate

M

x coordinate
v coordinate
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v equating

v" x coordinate

¥ y coordinate

(3)

v substitution

4425 = J_ v answer
TS _ 429

Sink = — = ——or— r——l——ur 0.45 v ratio

5

TR 4145

OR/OF
TS =29

SR =2429
area of ATSR = (39 239 )= 29
-l- J145)(24/29)sin R

v area

v rule

v ratio

OR/OF m,, =ﬂ

3-15

[r L tangent)

-7=12(x-3)
y=12x-29
substitute K(a:b):
b=12a-29
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1
=65

Myp S———==——o
TR77300 12

mrp xmK-I-L = -]
b= i

a=3
b=T=12(a=3)

b=12a-29

[r L tangent]

OR/OF
KR = TR? +TK?
(@=15)" +(b=6)" = (15=3)2 +(6=7)" +(a=3)* +(b=7)’
~30a+225—12b 436 =144 4 1= 6a+9—14b + 49
2b=24a-58

b=12a=—29

Y My =12
v'substitution
(3:N &(a:h)

(3)

v -
subst into Pyth

v'multiplication
v'simplification
(3)

K =TR

\/(11-3): +(b=7) =m
(a-3)Y +(b=-7)" =145

Substitute b= 12a ~29 [from 4.44]
(@a-3) +(12a-29-7)" =145

(a-3)* +(12a-36)* =145
a’ —6a+9+144a” —864a+1296—-145=10

145a* —870a +1160 =0
 870+4/(870)% — 4(145)(1160)
290

a

a=2ora=4
12(4) - 29
=19

L b=12(2)- 29

v" substitution into
distance formula

v substitution of
b=12a-29

v standard form

v subst into
formula or
factorise

v values of a

v value of b
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TK = TR
Jla=3) +(b-17)° =145

(a—3) +(b-7)" =145
Substitute b= 122 -29 [from4.4.4]
(a-3)> +(12a-29-7)* =145

(a-3)% +(12a-36)" =145

(a—3)* +144(a-3)* =145
(@a-3)* =1

a—3: +1

a=2or 4
~ob 26 or h=12(4)-29
oOK(

OR/OF

KR® =TR* +TK*

(a—15)* +(b—6)* =145 +145

(a—15)* +(12a-29-6)> =290

((1—-!5)2 +(12a-35)% =290

a® —30a+225+144a* —840a + 1225 = 290
145a% —870a+1160 =0

a’—6a+8=0

Sa=-2)Na-4)=0

a=2 or a=4

S b=12(2) =29 orb=12(4)- 29
=19

=—5
K(2;-5)

v substitution into
distance formula

v" substitution of
b=12a-29

v ((1—3)2 =]
+1

values of @

" value of b

substitution
substitution of
b=12a-29

v standard form
v factors

v values of a

v value of b
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PV=r=410 PV=r=4+10

PV = J(k —(-3)* +(1-4) =10 substitution into

(PV)? = (k—(=3))* +(1-4)* =10 distance formula

k* +6k+9+9=10 or (k+3)+9=10
k* +6k+8=0 (k+3) =1

(k+4)k+2)=0 k+3=lork+3=-1 factors
k=—4 or k=-2

N N,
sk=-2 answer

” standard form

X +6x+)y" —8y+15=0
y-intercepts: (0)° +6(0)+y* —8y+15=0 x=0

(y=3)y-5=0 ~ factors
Ye=3 or yy= v" both values

.. BC =2 units answer
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y=mx+3
l=m(-2)+3
My =1

tana = |
Sa=45°

substitution into
gradient formula

v tana =1
voanswer

substitution into
equation of a line

v tana =1
v answer

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

Answer only: Full marks

OR

TCO = 45° [Zs of AlZe v A]
~. VWB = 45° [ext Zs of cyclic quad/buite £ v kvh]

Answer only: Full marks

" BCV =135°

“ answer

" TCO = 45°

answer

Q(-3:-2)

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

x=—2o0or x=—4




ANALYTICAL GEOMETRY

QUESTION 5

M(- 6:—3)

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

¥ =16

r=4 units

r*=—153+144+25
length of radius

substitution into
distance formula
" NM = 10 units

NM = /(- 12— (= 6)) +(5—(-3))

NM = 10 units
SM = 5 units

answer

SM = 5 units
SJTS=10-5-4 =1 unit

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




ANALYTICAL GEOMETRY

-1

(S

3
z
=

|

m

tan gent

| w| s

5 3( 17) OR/OF 3 )
—§5=—(- +c ey, ==(xX—2x
4 > PR

y=—x+—

4 4

3
r—(=5)==(x—(-17
y=(=5) 4(\ (-=17))

substitution

m

fangent

substitution of m and N

equation

P(-21:-8)
R(-6 ;: —8)

PR =PS = 15 units
MS = MR = 5 units

Perimeter PSMR =15+ 15+5+5§
= 40 units

[tangents from same point]

PR =PS = 15 units
MS = MR = 5 units

answer

arca of ANPS
area of quadrilateral PSMR

lNS.SP
2

1

2

SPMS+ % MR.PR

~(s)13)

~

\%}SMS)

OR
ANPS = ASPM = AMPR
area of ANPS
area of quadrilateral PSMR
l

5

substitution

answer

congruent

answer




ANALYTICAL GEOMETRY

Radius = 4 units/eenhede

v answer

(H

CD LCN
LC(-1:7)

v'x value v y value

(2)

CD = 6 units
~D(5:7)

v'x value v y value

(2)




ANALYTICAL GEOMETRY

1L A=S5units v L h=5units

DC = 6 units

v substitution into
Area formula

Area ABCD = %(6)(5)

=15 units’ v answer
OR/OF
1 A =Sunits v 1 h=3Sunits
DC = 6 units

Area ABCD = i[Arcu of |™] v substitution into
2 Area formula

|
;5[(5)((»]

=15 units? v answer

M(@3 :-1) [reflection of N(—1 ; 3) about the line y = x] v" coordinates of M (A)
S MN= \/(3 —(=1))* +(=1=-3)° v substitution of M&N
MN=+/32 =42 = 5,66 units v' answer

(3)

M3 :-1)
3—(=1)
==

My =

MN: —-1=—3)+¢ or

v equation of MN
v equating AF & MN

R v'x value ¥ y value
midpoint (1: 1) (4)




ANALYTICAL GEOMETRY

K0 : -3)

5-(-3)
T

==X

PK L SR [radius L tangent/raakiyn)
Mgy X Mg = —1

S My =

v substitution P & K into
gradient formula
v gradient of PK

v PK L SROR | tangent

v’ answer

|
OR/OF (y-35)=—(x—(-4))

2
1
:'.
l
=3

(v=3)=

-
+

-
+
~J

v substitution of m and P

v equation




ANALYTICAL GEOMETRY

r= (x;—x, ) +(V,— W )’
ri=(=2+4)" +(1-5)°
Lri=20

S x42)7 4+ (y=1)% =20 or (v20)
OR/OF

-4+0 5+(-3))

M S M2

(x+2) +(y=1) =r°
(4+2)* +(5-1) =r*
Lri=20

~(x4+2)7 +(y=1)7% =20 or (+/20)

2:1)

PK-J(—J-UF +(5=(=3))* =480

. O,

S(x+2)” +(y=1)7 =20 or (+20)

v x value of M
v yvalue of M

v ri=20

v equation

v M(-2;

r*=20

v equation

r=20

v equation

tan@ =m, =-2
. 8 = 180° - 63 43°
= 116,57°
PKR =116,57°-90° [ext Zof AMOK]
=26,57°

v tanff=-2

v size of @

v’ answer




ANALYTICAL GEOMETRY

RS | tangent at K(0 ; -3 )
v’ gradient

v equation

My, xm,,  =—I [radius L tangent/raakiyn]
1 :
= v gradient

v equation

v -3 (A)
v 7 (CA from4.1.2)
v' correct inequality

v -3 (A)
v 7 (CAfrom4.1.2)
v correct inequality
(3)

RS:. y'= l_r +7 L S(=14;:0) v coordinates of S
- 2

SP = /(=14 = (=4)) 4+ (0=5)* =100+ 25 =125 Y length of SP

Area ASMK = l MK . SP v comrect base & height
2 into Area rule

| we
= -;(\/ZU WA/125) v correct substitution
= v answer

= 25 square units




ANALYTICAL GEOMETRY

RS =4/(-3+7.57 +(4-1)> OR/OF RM =[(-3+7,5)* +(=2-1)*
v RS OR RM

313
RS-J£:-iu

area of RSNM = 2area of ARSN v method

3J13
_)(3\/5 v l3and{"fr]
{ 2 }

v’ answer




ANALYTICAL GEOMETRY

swer only: Full n




ANALYTICAL GEOMETRY

~ substitute (—1 ; -
and m
simplificatior

substitute (-1 ;
and m
simplification

Answers only: Full marks

Draw rectangle CNE

Midpt of DN |

5 1

OR/OF

D(-3:0) v coordinates of D

swer only: Full marks




ANALYTICAL GEOMETRY

area of trapezium AOBC = —{] 42 v subslitution into arca

of trapezium form
area of trapezium
) square units

. dred ol

irangle

| OBCD = 3-

Square units

darea o f Ol :(I )

Yo equating area OBCD

/ )
U Ld




ANALYTICAL GEOMETRY

S(7.5:8)

PQ = \/(_\_: —x, ¥ + (vs =, E v use ofc.lil_slancc.
formula/gebruik
afstandformule

v" correct subst into
form/korrekte subst
in formule

v 10

G+ +(13-5)

(3)

v' correct subst into
gradient formula/
korrekte subst in
gradiéntformule

v’ gradient/gradiént

(3

Answer only: Full marks
slegs antw: volpunte




ANALYTICAL GEOMETRY

Equation of line RS/Fgl van lyn RS:
(= gradients, | | lines/=gradiénte, | | lyne ) nm, = .

LAY 3

Mg = My, = 3

y=y, =m(x-x,) subst of (7.5 ; 8)
and m into eq /subst
van S(7.5; 8)enm
invgl

value of ¢ /'waarde
van ¢ or/of

st form/st vorm

S 4x=3y-6=0 equation/vg/

B is the x-intercept of/is die x-afsnit van y=—x-2

4x-3(0)-6=0
4x—6=0
3

X=—
2

fan a =

a =53,13° = OBR (vert opp Zs/regoorst Ze) 53,13°
ORB = 180°—(90° +53.13°) (s of A/ Ze van A)
=36.87° " 36.87°

BS = \/(.\'3 - X 3.4 (=0 )

(15 3Y . v correct subst into
N LT ) J +(8--0) form/korrekte subst

in formule
=10 v BS =10

PQ H BS and/en pO =BS v BS = po

PQBS = parallelogram (1 pair opp sides = and ||/ ] pr tos sye =en ||) | v reason/rede

OR/OF
(-1+7.5 548) _
{ 2

+ 1. l

midpoint of/midpt van QS:

\
midpoint of/midpt van PB: (
\

PQBS = parallelogram (diags bisect each other/hoeki halv mekaar)
v’ reason/rede




ANALYTICAL GEOMETRY

v’ substitution/substitusie
v answer/antwoord

The equation of AC will be/Die vergelvking AC
sal wees:

1
1= —E(—3)+C

y=1= —%(.r+3)

v substitution of gradient/
substitusie van gradiént

v substitution of point/
substitusie van punt

v answer/antwoord

1
tanf = ——
5

0=153.43°

v tan...

v gradient/gradiént
v answer/antwoord

m = —
BD
x-

v gradient of BD/
gradiént van BD

v gradient of AC/
gradiént van AC

v product of gradients = —1/
produk van gradiénte = -1

v value of x /'waarde van x
v coordinates of D/
koordinate van D

Two pairs of adjacent sides are equal

- ABCD is a kite

v’ any 2 distances/
enige 2 afStande

v remaining 2/oorblvwende 2

v reason/rede




ANALYTICAL GEOMETRY

v BD
v coordinates of M/
M(3:-2) koordinate van M

AM = (-6 +(3) =35 =35 v AM

. Area/Opp. A ABD = Sbase x height/
L hasis x hoogte F———
- 8 v substitution into area
= Ly (2 \E )x (3J§ ) formula/substitusie in
3 ‘ opperviak formule

= 15 sq. units/vierkante ,
15 sq. units/vierkante |  gnqwer/antwoord

eenhede

Q(15: m)

(x—=15) +(y—m)* =64 v answer/antwoord

(15:0) lies on circle Q/lé op sirkel Q v substitution/

(15-157 +(0-m) =64
m=8

OR/OF

m=y,=8

substitusie
v answer/antwoord

OR/OF

v v answer only/ slegs
antwoord

PQ=8+5=13

OR/OF PQ=./(3-8)" +(3-15)°

= 13 units

v substitution/ addition/
substitusie/som van
v answer/antwoord




ANALYTICAL GEOMETRY

PQ=8+5=13 v substitution/ addition/
substitusie/som van
ORIOF PQ= J(3 —8)* +(3-15) v answer/antwoord

= 13 units
The coordinates of/Die kodrdinate van A(0sy)
(0-3)* +(y-3)" =25 v substitution/
< substitusie
5 v x-value/x-waarde
A(0:7) v y-value/y-waarde
OR/OF OR/OF
x, =0 v su}l:sti(ution.v”
’ substitusie
Ye=3+5-3"=7 v x-value/x-waarde
A(0:7) v y-value/v-waarde

v product of
gradients/produk van
gradiente

v equation/vergelyking

(x=3)" + (¥+2)°=12+9+4 v’ completing a square/
voltooiing van

3 2 vierkant

(x=3) + (»+2)"=25 v equation/vergelyking
Centre/middelpunt is ( 3; -2)
v’ centre/middelpunt
Radius = 5
v radius

2 2 v g .t 1 / ] ST
KT = J( 12-3)° + (10 + 2)° vsubsmu.non substitusie
v answer/antwoord

=15

Iy 4, =5+10 v’ Addition of radii/som
=15=KT van radiusse

. A . L v answer/antwoord
~ the circles intersect at one point./die sirkels sny op

een plek




ANALYTICAL GEOMETRY

v’ answer

v X
vy

v" substitution

v answer
(2)

tan PSK =m

PM 3

PSK = tan If 1
\3)

s 8=180°-90° - 18,43° = 71,57°

=18.43°

vl S =
5

v PSK
v 0

< 3
s T ST = o 3

PS PS
3

= 9.49 units

v' correct ratio
v" PS as subject

v answer

N(x;-2x+17)

rn =M pu
=% +17=5§: .1

(TN || PM)

x—(-1) 3
—6I+36:_\'¢l
—Tx=-=35
x=35
Ly=-25)+17=17
NG D

v" N in terms of x
v" equal gradients

v" substitution

v’ x -value
v y-value
(5)




ANALYTICAL GEOMETRY

v equation

(H

gradient of AQ = tan 45° or tan 135°
=1or-I

5-1

m, = =}

substitution mnto
gradient formula

" x-value
" y-value

(5)
[22]




ANALYTICAL GEOMETRY

QUESTION 6

6.1 M(-6:—3)

a

| 6.2.1 +3* +24x—10y+153=0

x+12) +(y—5) =-153+144+25

(x+12) +(y=5) =16
r =16
r=4 units

r*=—153+144+25
length of radius

622 M=y(-12-(-6)f +(5-(-3))

NM = 10 units

SM = 5 units
SJTS=10-5-4 =1 unit

substitution into
distance formula

" NM = 10 units

SM = 5 units

answer

—6:-8)

623 O

Y =8

answer




ANALYTICAL GEOMETRY

6.3. @ 5-(-3) substitution
12-(-6)

n NM

My =

m = m —

tangent ; fangent

3, 3
~5= j(—l7)+c OR/OF y-y = I(.t -x,) substitution of m and N

3
)= (=5)==(x—(~17
y=(-5) 4(\ (=17))

y=x+— equation

4 4

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

Perimeter PSMR =15+ 15+5+5§
= 40 units " answer




ANALYTICAL GEOMETRY

6.4.2

area of ANPS

rea of quadrilateral PSMR
—I—NS.SP
-~

lSP..\'IS + = MR.PR
2 2

~(s)15)

2 ’;":(5)(15)

OR

ANPS = ASPM = AMPR
area of ANPS

area of quadrilateral PSMR

substitution

answer

" congruent

answer




ANALYTICAL GEOMETRY

Question 7

l 71 tadius = 4 units/eenhede

7.2.1

v answer

CDLCN
S G(=15:T)

¥'x value v v value
(2)

"D =6 units
D(5:7)

v'x value v y value
(2)

1 A =Sunits
DC = 6 units
Area ABCD = %(6)(5)

=15 units”

OR/OF

1 A =S5units
DC = 6 units

Area ABCD = %[Arcd of ||]

| ]
= 5[(5>(6)]

=15 units”

v' 1L h=35units

v" substitution into
Area formula

v answer

v 1 h=3Sunits

v' substitution into
Area formula

v' answer




ANALYTICAL GEOMETRY 2024

M(@3 :-1) [reflection of N(—1 : 3) about the line y = x] coordinates of M (A)
~MN=,3—=(-1))* +(-1-3) substitution of M&N
M N — E — 4\/—2- - 5.66 uniIS answer

(3)

M@3:-1)
3—(-1)
=== A

My, =

MN: —=1=—3)+¢ or
c=2

72y 5415 equation of MN
Ly=—-x+2

X=-x+2 . : N
equating AF & MN

~

X
X

sy=1 v'x value v y value
midpoint (1: 1) (4)




ANALYTICAL GEOMETRY

Question 8

K0 : -3)

My =

==X

PK L SR

1

oMy = ';'

5-(-3)

-4-0

[radius L tangent/raakiyn)

Mgy X Mg = —1

v substitution P & K into
gradient formula
v gradient of PK

v PK L SROR | tangent

v’ answer

1
y==—X+C
ol

|
S5==(4)+c
2

OR/OF

(y-5)=

(v=3)=

1
—(x—(-4))

-
+
(]

M| =t | =10
Ll ;
+
-

v substitution of m and P

v equation




ANALYTICAL GEOMETRY

r= (x;—x, ) +(V,— W )’
ri=(=2+4)" +(1-5)°
Lri=20

S x42)7 4+ (y=1)% =20 or (v20)
OR/OF

-4+0 5+(-3))

M S M2

(x+2) +(y=1) =r°
(4+2)* +(5-1) =r*
Lri=20

~(x4+2)7 +(y=1)7% =20 or (+/20)

2:1)

PK-J(—J-UF +(5=(=3))* =480

. O,

S(x+2)” +(y=1)7 =20 or (+20)

v x value of M
v yvalue of M

v ri=20

v equation

v M(-2;

r*=20

v equation

r=20

v equation

tan@ =m, =-2
. 8 = 180° - 63 43°
= 116,57°
PKR =116,57°-90° [ext Zof AMOK]
=26,57°

v tanff=-2

v size of @

v’ answer




ANALYTICAL GEOMETRY

RS | tangent at K(0 ; -3 )
v’ gradient

v equation

My, xm,,  =—I [radius L tangent/raakiyn]
1 :
= v gradient

v equation

v -3 (A)
v 7 (CA from4.1.2)
v' correct inequality

v -3 (A)
v 7 (CAfrom4.1.2)
v correct inequality
(3)

RS:. y'= l_r +7 L S(=14;:0) v coordinates of S
- 2

SP = /(=14 = (=4)) 4+ (0=5)* =100+ 25 =125 Y length of SP

Area ASMK = l MK . SP v comrect base & height
2 into Area rule

| we
= -;(\/ZU WA/125) v correct substitution
= v answer

= 25 square units




TRIG RATIO, IDENTITIES, REDUCTIONS, AND GENERAL SOLUTIONS

QUESTION 5 A
No. Solution Marks
5.1.1 5_p2 4)
tanf = P
5.1.2 | cos 2p 3)
= 2cos?ff —1
2
—2(=-2) —
=2(-%) -1
2p 2
=_ -1
5
5.2.1 17cos B+ 15=0
CosB = _1—175
3)
Py =1
m =17" - 15°
= 64
m = — 8
sinff + tanf = T 3)
16
© 255
52.3 Cos 2B = 2cos’f -1
A3)

-15

2
17)7 1

=

161
= 289




—¢>

5.3.1

tan a

3)

532

sin(90° + a )
=cos a

15

- 17

2

533

cos 2

=1 — 2sin%x

8
=1—=2(2)2
=1 2(17)

161
289

3)




54.1

tanf =p 0

5.4.2

tan 120°=§

tan (180°- 60°) = 2>

-tan 60° =22

V3=
p
P=-1

(3)
5.5.1 cos 42 °

=sin 48 ° Age

20

5.5.2 | cos2(42°)
=2c0s°42°-1
=-2t%1

OR

cos 2 (42°)

=1 — 2sin”*42°
. . 2( 112 )2

=2t%-1




5.5.2

OR
CoS2 42

=cos242% sin%42°
=-(V1-1t2)°

=t~ (1-t)

=2t2_1

(3)

5.5.3

Cos (42°+30°)
=c0s42 % .c0s30°—sin 42 % sin 30 °

=t.§ -(VI=17) .5

_ 03 (1-th)
2 2

)

5.6.1

Cos 214°
=cos (180° + 34°)
= -cos 34°

=P

@)




56.2 | Cos 68’

TRIGONOMETRIC GENERAL SOLUTIONS

= c0s2(34%)
=2c0s°34° — 1

=2p>—1

2

5.10.1

cos2x =1—3cosx
2co82x —1+3cosx —1=0
2cos2x +3cosx —2=0

(2cosx —1)(cosx +2)=0

1
CoS X :5 or cosx =—2

X ref =60° or No solution
First quadrant:

x =60°+360°k ,k €Z
Fourth quadrant:

x =300°+360°k , k € Z

(6)

5.10.2

tanx —1
2
tanx —1=-6
tanx =-5
xref =78,69°
Second quadrant:
x =101,31° +180°k , k € Z

Fourth quadrant:

)




x =281,31°+180°k , k € Z

5.10.3 | sinx +2cos’x =1 sinx =1 (7)
sinx +2(1 —sin’x)—1=0 Xrer =90°
—2Si1’12X +sinx +2—-1=0 x:900+3600k,k €7
2sin’x —sinx —1=0
2sinx +1)(sinx —1)=0
. 1 .
sin x Z—Eorsmx =1
X ref = 300
Third quadrant:
x =210°+360°k , k €Z
Fourth quadrant:
x =330°+360°% ,k €7
5104 | gcosx —5=——cosx #0 (6)
coSsx
6cos’x —5cosx —4=0
(2cosx +1)(3cosx —4)=0
1 4
COSx =— Or COSx = -
2 3
X ref =60° or No solution
Second quadrant:
x =120°+360°%k , k € Z
Third quadrant:
x =240°+360°% , k € Z
5.10.5 | sin2x = cos(x — 30°) (6)

sin 2x = sin[90° — (x — 30°)]
sin 2x = sin(120° — x)

2x =120°—x+360°k , k €Z
3x =120°+360°k ,k €Z

x =40°+120°k .,k €Z

OR




2x = [180 — (120° —x)] + 360° k ,k €Z
x=60°+360°k,k €Z

TRIGONOMETRIC FUNCTIONS

ACTIVITY 6A

| (6)

5 150 165 18

1.2. Period = 240° (1)
h(x) = Cos (2x —90°) — 1 )
B3 ey =sin2x —1
Sin (x +60°) = sin (90° — 2x ) (5)
1.4.

x +60°=90°—-2x +360°k ,k €7

3x =30°+360°%k ,k €Z

x =10°+120°%k , k € Z

Or

x +60°=180—(90°—2x)+360° ,k € Z
x =-30°+360°% ,k €Z




~x € {=30° 10°; 130°}
ACTIVITY 6B
1.1. Maximum value = 4 €9)
1.2. Range: —3 <y < 5o0ry € [-3; 5] (2
1.3. h(x) = —g(x + 60°) 3)
= —[—4 cos(x + 30° + 60°)]
= —[—4cos(90° + x)]
= —[4sinx]
= —4sinx
ACTIVITY 6C
1.1. Period = 120°
1.2.

1.3.1. €(30°; 90°) (2)
1.3.2. €(-90°; -30°) (2)
1.4. Range: -4 < s% (2)

2.1. fx)=g(@x) (7)




1+sinx =1-—2sin2x
2sin2x +sinx =0

sinx (2sinx +1)=0
. ) 1
sinx =0orsinx :_5

x =0%°0orx =-30°+360°k ,k € Z
x =180°k orx =210°+360°k ,k € Z
x € {180°; 210°; 330°; 360°}

2.2. 180° < x <210° (3)
Or
330° < x <360°
ACTIVITY 6D
1.1. period = 720° (1)
1.2. 1 2
p=§andq=30° (2)
1.3. —360° < x < —210° (3)
2.1. Range:—1 <y <1lorye€|[-1;1] (1)
2.2. 1 1
h(x) = 2sin (Ex) M
~ Period = 720°
2.3,
23.1. | x=45°0rx = 225° (2)
232 —90°<x < —60°07r 90° < x < 120° ()
ACTIVITY 6E
1.1. Period = 720° (1)
1.2. Range: —2 <y <2oryc€|[-2;2] (2)
1.3




1.3.1 x — intercepts of g at —90° + 60° = —30° 3)
and 90° + 60° = 150°
~x € (—=30°150°)

OR

x — intercepts of g at —90° + 60° = —30°
and 90° + 60° = 150°

—30° < x <150°

1.3.2. x € [-180°;-120°) U (—30°; 60°) U (150°; 180°] 4)
OR

180° < x < —120° or — 30° <x < 60° or 150° < 180°

1.4. £(=120°) — g(—120°) 3)
120°
= —3sin (— > ) — 2 cos(—120° — 60°)
4+ 33
= ——— or 4,60 (4,5980 ...)
ACTIVITY 6F
1.1. )
|
!
q /
) LY
/r X
] . 1] E. 1} s 1) / ¥l 4 [ 1] /' g Pl
a8 /
1. [
r B
] I
J l
1.2. 0° <@ < 45° or -90° < [ < -45° (2)

1.3. Period = 2(360°) = 720° )




1.4. = -45° + 25° = -20° and @ = 45° + 25° = 70° )
2
2.1. =135° (2)
= -45°
2.2. is shifted by 45° to the left. (2)
2.3. g(2) = 3 sin 2@ (2)
ACTIVITY 6G
1.1. 4)
f(x)=a tanx
2 =a tan 225°
a =2
g(x)=b cosx
—4 = b cos 180°
—4=-p
b =4
1.2. Minimum value = -2 (2)
1.3. 180° D)
Period = 1 @
2
= 360°
1.4. 2tanx =4 cos x 4)
sin X
=2cos X
cos X

sin x = 2co0s2x
sin x =2(1 — sin” x)
2sin’x +sinx —2=0

-1++17
4

sinx =
x =51,33°0orx =128,67°

X =180°—x»

ACTIVITY 6H




6.1.(a) | A(120°; 0) (1)
6.1.(b) | C (-150° -1) (2)
6.2.(a). | x € (=90°%30°) OR —90° < x < 30° 2
6.2.(b). | x € (=160°20°) OR — 160° < x < 20° (2)
6.3. y = 22sinx+3 ®))

Range of y = 2sinx:y € [-2;2]or —2<y <2
Range of y = 2sinx+3:y € [1;5]lor 1<y <5
Range of y = 2250*+3:y, € [2;32] or 2 <y < 32




TRIGONOMETRY 2D AND 3D SOLUTIONS LEVEL 3 & 4

QUESTION 7A
7.1 In AHLB
3
tan 40° = __
LB
~LB =358m
7.2 In AABL

AB*=AL*+LB*-2(AL)LB)cosL"
AB?=(52)*+(3,58)2— 2(5,2)(3,58) cos 113°

AB =738m

7.3 In AABL

1
AreaspL=_AL.LB sinL"
2

1

Areanns=—(52)3,58)sin 113°
2

AreaAABL=8,57m2

QUESTION 7B
7.1 AB
sin2x = ___
r
AB =r sin2x

7.2 AKC =90° + x




7.3 In AABC

BC = rcos 2x
AB = rsin2x
In AACK

sin(90° + x) _sinx
T AK

rsinx
AK =

CosXx

(r sin x)
cosx /) _ E

rsinZx 3

rsinx 1 2
X ==
cosx rZ2sinxcosx 3
1 2
2cosZx 3
3
2 = -
COS x—4
3
cosx = |—
4
x = 30°

QUESTION 7C




In AABC

sin[180° — (a + £)] _ sina

b T BC
sinCa + 5 _ sina
b - BC
BC — b sin o
T osin(a + £B)
DF = BC
In ADEF
o _ DF
coOsSE =pE
DE — DF
T cos &
DE — b sin o . o
= Sinca + B> °°°
bsina
sin(a + ) cos
7.2 (2000)sin43°
DE

- sin(43° + 36°) cos 27°

DE =1559,50m

QUESTION 7D




7.1

In AKML

KL X

sin 70°  sin42°

X sin 70°
~ s§in42°

In APKL

KP KL

sin35° sin 110°

sin 35°
sin110°

KP =KL x

X sin 70°

sin 35°

~ sin42°

X sin 70°

X Sin(180° — 70°)

sin 35°

~ sin42°

X sin 35°
"~ sin42°

X
sin 70°

7.2

1 ~
Area AKPL = EKP. KL.sinP

1 (70sin35) (70sin35> 110
=2\ Tsina2 J\sinaz )"
= 1691.7 m?

QUESTION 7E

7.1

In ACBD

CB k

sin 2x  sin(90° —x)

CB k

sin 2x cos X

k.2sinx cosx

CB =
COS X




CB =2k sinx

7.2

In ABCH
In ABCH

2ksinx
HC

COsXx =

2k sin x
HC =

Cos X

HC = 2k tanx

7.3

_ (80tan 23°)? + (3,18)% — (40)?
B 2(80tan 23°)(31,8)

cos @

0 =74,5°

QUESTION 7F

7.1

In AQRT

TR k

sin60°  sin[180° — (60° + 8)]

TR k

sin60°  sin(60° + 0)

k sin 60°
~ sin(60° + 8)




7.2

ARST

N 60° = RS
sin =TR

RS = TR sin 60°

_ k sin 60°
~ sin(60° + 0)

(96

~ sin60° cos 8 + cos 60°sin @

x sin 60°

e (@)
(% cosf + (%) sin @
o @)

%(\«’? cosf +sinf)

3k

RS =
2(V/3cos8 +sinf)




GRADE 12

LEVEL 1 AND LEVEL 2
SOLUTIONS



QUESTION 1

0 [] 5 A
M
STATEMENT REASON
MP = 24 units Line from centre 1 chord

In AOPM

0OM? = MP2 + OP?
OM? = 242 + 72
OM = 25 units

0A =0OM
OP+PA=0A
7+PA=125

PA = 18 units

Right-angled triangle

Pythagoras theorem

Equal radii

46




QUESTION 2

STATEMENT REASON
2.1
PT+TQ =PQ Line from centre 1 chord
PQ = 24 units
22
In AOTQ Right-angled triangle

0Q? = QT? 4+ 0T?
13?2 = 12% + OT?

OT = 5 units

TR = 8 units

In APTR

PR? = TR? + TP?

PR? = 82 + 122

PR = 4+/13 units

Pythagoras theorem

Right-angled triangle

Pythagoras theorem

47




QUESTION 3

C
X
Y
STATEMENT REASON

In AOTY Right-angled triangle

3 -
Ty = 2 Line from centre 1 chord

4
0Y? = TY? + 0T? Pythagoras theorem

2

3
P oT2
r (41’) +

Given
CT =0T+ 0C

7
CT=§r+r

CT=r(§+ 1)

CT=T(§+%)

4++7

~ CT = 2

r

48



QUESTION 4

S

STATEMENT

REASON

AE =8cm

In AAOE

A0? = AE? + OE?
10% = 8% + OE?
OE = 6 cm

0D = AO

ED+ OE =0D
ED+6=10

ED =4 cm

Line from centre L chord
Right-angled triangle

Pythagoras theorem

Radii




QUESTION 5

STATEMENT

REASON

FB =4 cm

OD=8-x

0B =0D

In AOBF

0B? = FD? + FB?

(8 —x)? = x? + FB?

FBZ = 64 — 16x + x2 — x?2
FB? = 64 — 16x

42 = 64 — 16x

x=3cm

OD=8-3

Line from centre 1L chord

Radii
Right-angled triangle

Pythagoras theorem
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QUESTION 6

REASON

STATEMENT
6.1
SR=x
In AOBF

MR? = MS? + SR?
r? = MS? + x2

MS2 = r2 — x2

QS =r++r?—x2

Line from centre L chord
Right-angled triangle

Pythagoras theorem

6.2
1= |r2 - (VIZ)
1=r%?-12

r = /13 units

2

6.3
In APSQ

PS

1++v13
V12

tanP =

tanP =

ﬁ — tan_l (ﬁ
V12

P = 53,05°

Right-angled triangle

Trigonometric ratios
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QUESTION 7

STATEMENT REASON
7.1.
BCD = 90° £ in a semi-circle
7.2
A, = ABO £'s opp = sides
A, =42°
7.3
0, = A, + ABO Ext £ of AABO
0, =82°
(7.4
C, =CBD Tan-chord
C, =25°
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7.1.

7.2

7.3

7.4


QUESTION 8

C
| STATEMENT REASON
8.
ﬁl =B 1 Tan-chord
A, = 30°
8.2
T+B, =D, Ext £ of AADT
T =21°
8.3
B,=T Alt £s, TAN||ICB
B, = 21°
8.4
In AABD
A, =99° Interior £s of A
C+A, =180° Opp £s of a cyclic quad
C=81°
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8.1

8.2

8.3

8.4


QUESTION 9

| STATEMENT REASON
9.1
E,=0C, Tan-chord
E, = 54°
9.2
ACB = 90° £ in a semi-circle
C, =36°
9.3
C, = ABC Alt 2s, AB|ICD
C, =35°
9.4
E, =C, £5 in the same segment
E, = 35°
AED + E, = 90° £ in a semi-circle
AED = 55°
9.5
E, = ABC £5 in the same segment
E, = 35°
E; + E, = AED
E; + 35° = 55°
E; = 20°
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9.1

9.2

9.3

9.4

9.5


QUESTION 10

STATEMENT

REASON

10.1.
M; =R,
R, = 40°

TOM =2 xR,
TOM = 80°

Tan-chord

Z at centre = 2 X £ at circum

10.2

In ATOM
M, = TOM
M, = 50°

N = RMT

£5 opp = sides

£5 in the same seg

N = 76°

10.3
In ATKM

T, + R, + M, = 180°
T, = 40°

T, 4+ T, =50°

T, = 10°

Interior £s of A
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10.1.

10.2

10.3


QUESTION 11

STATEMENT

REASON

111.1
AOB=2xD,
D, = 65°

Z at centre = 2 X £ at circum

11.2

B, = 65°

Tan-chord

11.3
BAD = B,

BAD = 65°

Alt £s, AD|[EF

11.4
BAD + C = 180°

C=125°

Opp <5 of a cyclic quad

115

DBF = D,

DBF = 65°

B; + DBF = 90°

B; = 25°

Alt zs, AD|[EF

Tan 1 rad

11.6
GD = AG

GD + AG =AD

Line from centre L chord

2GD=‘;—?

GD =

s

AG+AG=AD  (GD = AG)
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QUESTION 11

11.1

11.2

11.3

11.4

11.5

11.6


QUESTION 12

STATEMENT

REASON

6.1
BCDE
ABCE

6.2
B, = EAT

B, = 40°

Tan-chord

6.3
B, = AEB

B, = 60°

Alt zs, EA||CB
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6.4

E, +C, + D =180°

B, + D = 180° Opp «s of a cyclic quad
D =120°

6.5

In ACDE Isosceles triangle

E, =0 £s opp = sides

2E, +120°=180° (E, =0,)
E, =30°
QUESTION 13
H
STATEMENT REASON
1.1
E, + E; =90° £ 1n a semi-circle

E, = 34°
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GRADE 12 LEVEL 3 AND 4
SOLUTIONS



QUESTION 1

STATEMENT REASON

1.1
In APRW

WT WS Proportionality theorem, ST//PR
RT  SP
WT 2

6 3

WT =4cm

12
In APQW

QW WP Proportionality theorem, RS//PQ
WR WS
Qw 5
10 3

QW = 16,67 cm

QUESTION 2

STATEMENT REASON

2.1
In AFAC

AE AB Proportionality theorem, BE//CF
EF ~ BC
AE 4
EF

In AFAD

Ch EF Proportionality theorem, EC//FD

AC ~ AE
D 3

10 2

CD = 15 units
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22
In AFAD and In AFEC

Area AFEC
Area AFEC

1
sxXxEFxh
_2_ " Area of As

%—xAFxh
EF

" AF

QUESTION 3

STATEMENT REASON

3.1
In APTS

(4,5)?%+(3,6)* — (1,5)*
2(4,5 x 3,6) Cosine rule

cos PTS =

PTS = 17,15°
In AQRS

(12)2 + (9,6)% — (4)*

cos QRS = 2(12 x 9,6)

Cosine rule

QRS = 17,15°

Both = 17,15°
PTS = PRS °

~ PT is a tangent to circle passing through Converse of Tan-chord

T, S and R.
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3.2
In APTS

cos PTS =

(4,5)% + (1,5)% — (3.6)°

PTS = 58°

TR 4,5

sin58° sin17,15°

TR = 12,94 units

T(Q = 3,34 units

2(4,5 X 1,5)

Cosine rule

Sine rule

TR = TQ + QR

QUESTION 4

STATEMENT

REASON

4.1
In AABP

AS AR
SP~ AB
AS 3

AP 5
AS 3
"sc7

Proportionality theorem, RS//CF

4.2
In ACSR

RT SP

TC ~— PC

RT 2
TC 5

Proportionality theorem, PT//RS
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43
Area of ARSA

Area of ARSC

X ASx h

4.4
Area of ATPC

Area of ARSC

QUESTION 5

STATEMENT

REASON

5.1
In AADE

GD DF
GA FE
GD
x+3

3
6

x+3
2

GD =

_x+3

CD

Proportionality theorem, FG//AE
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5.2
In AADE

CD BE

AC~ AB

(3x+3)
3

_3
1
3x+3_

> 9

x = 5 units

Proportionality theorem, BC//DE

5.3
In AADE

CD BE

AC ™~ AB
BC 3

9 12
BC = 2,25 units

Proportionality theorem, BC//DE

5.4
Area of AABC

Area of AGFD
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QUESTION 6

STATEMENT

REASON

6.1
In APRA

PC _PB
CA BR

PC 1
CA 2
In ABCQ
BD _CA
DQ AQ
BD
DQ 2

BD:DQ=1:

2

Proportionality theorem, BC//AR

Proportionality theorem, BC//AD

6.2
Area of APRA

Area of AQRA

=

5X AP X h

xAQ X h

Ol = NI

6.3
Area of ABQC

Area of ARPQ

%xQExh

,}xapxh
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QUESTION 7

STATEMENT

REASON

In AABE

BK BD
KE DA

BK 3

KE 2
Then:

BE 5

EC_ 3

In ACDK

Proportionality theorem, DK/AE

Given

Proportionality theorem, PE//DK

QUESTION 8

STATEMENT

REASON

£s opp. = sides, BF = BD
Tan-chord

Both = E,

8.2
B, =E;

B, =F
F =D,

ABDA|||AEFB

Proven
Ext £ ofa i
392 ofal

AAA
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8.3

= AABC|||AADT

BD _EF ABDA|||AEFB
AD ~ BF
E _ E Given BD = BF
AD ~ BD
BD? = AD.EF
QUESTION 9
STATEMENT REASON
flal;ils = PNQ Both = x
R, =Q; £'s in the same seg.
S, = NPQ 3 zinaA
= ANSR|||ANPO AAA
10.2
NPS = NQR Both =N, + x
P,=0Q, £'s in the same seg.
5, =R, 3 zinal
=~ ANQR||JANPS AAA
QUESTION 10
STATEMENT REASON
Ilnl ‘LAE{I and in AADT
A, =B, Tan-chord
A, =B, Alt £s, AC|BT
A=A, Both = B,
T, =C Ext £ of a cyclic quad.
D, =B, 3 zinad
AAA
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e

Il
=)
78]

£'s in the same seg.

T, =T, Vert. opp. £'s
T, = A, Both =T,
2Ty =4 Proven A; = A

= PT 1s a tangent to a circle passing through

A, DandT.

Converse of Tan-chord

11.3
In AATP and in ATDP
T, =4, Tan-chord
APT Common £
’[jleTP 3 /zinad
AATP|||ATDP AAA
11.4
E B E AATP|||ATDP
PT ~ PD
PD x AP = PT?
AD = E AP Given
3

PO = AP

3
AP

AP? = 3PT?




QUESTION 11

STATEMENT REASON

14.1
w, =10, Alt £s, WT||SU
W, =P, £s opp. = sides, WU = TU
Uz = 'Fz Bﬂ‘th —_ Wz
~ SU is a tangent to a circle passing through | Converse of Tan-chord
P.W.,UandT.

14.2
In ASPU and in ASUW
g Common £
0.=F Tan-chord
W, = SUP 3¥zinad
= ASPU[||ASUW AAA

QUESTION 12

STATEMENT REASON

13.1

In AAPC and 1n AABP

A Common £

F’l = Cz Tan'Chord

B, = APC 34zinal
AAPC|||AABP AAA

13.2

AP AB AAPC|||AABP

AC ~ AP

AP? = AB x AC
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133
In AAPC and in ACDP

P =C,
in ACDP

¢, =180°—(x+y)

B, =
B, =x
in AABP

Alt £s, BC|[DP

Sum of int. Zsina A

Ext. 2 of a cyclic quad

Sumofint. Zsina

-3 Both 180° — (x + ¥)
L =
B = APC 3% zinaA
AAPC|||ACDP AAA
QUESTION 13
STATEMENT REASON
15.1.1
In APRT
PK 1
PT 3 Given: PK: KT =1:2
PQ V2
PR /15 Given: PR =418 and PQ =2
PQ 1
PR 3
PK  PQ
PT ~ PR Both ==
RT[|QK Converse of Line || 3 side
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STP = 90°
R, = 90°
Q=R
Q, = STP

~ TKQS is a cyclic quadrilateral

Tan Lr

£ 1n a semi-circle
Corr. £s, QK|RT
Both = 90°

Converse of Ext. £ of a cyclic quad,

Q, = STP

LNT + LPT = 180°

~ TKQS is a cyclic quadrilateral

15.1.3
In AQRT and in AKTS
Gl = STP Both = 90°
Q: =K, 2's in the same seg.
SZ = T‘Z 3[‘d £ in a ﬂ.
~ AQRT]||AKTS AAA
QUESTION 14
I STATEMENT REASON
14.1
LNT = 90° £ in a semi-circle

Converse of opp. £s of a cyclic quad,
LRT + LPT = 180°

142
In AKLN

K=90°-x
N, =R

Ny =90° —x

Sumofint. Zsina A

Tan-chord
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14.3

KPT = LNT Ext. £ of a cyclic quad TPLN
R Common £
L=T, 3 zinaA

» AKTP|||AKLN AAA

86




QUESTION 15

L STATEMENT REASON
15.1
Vv, =5, Tans from same point
V.=x
P=5§, Tan-chord
P=x
W, =P Corr. s, WT|PV
154
W, =V, Both = x
s WSTV is a cyclic quadrilateral Converse of £s in the same seg.
15.3
W, =5, £s in the same seg.
Vv, =W, Alt. zs, WTJ|[PV
W, =x
P=x Proven
s WPV 1s 1sosceles V; =P,both=x
154
P=3S5, Tan-chord
i:?l = ?3 Both = x, proven
W]_ = ﬁ 3Td Zinad
o~ AWPV|[|[ATSV AAA

87




