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| TOPIC 1: Lines, Triangles and Qadrilaterals

Activity 1

S s
_3-(9__6_
N 2-5 3
oMy #= M # My

Points K, L and N are not collinear

Activity 2
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dyp = \/(3_ (_8))2 + (9_6)2
d,, =130
Perimeter = 4 x sides

Perimeter = 4x /130
Perimeter = 44/130

BD: y=3xand mg, =3
Mye XMy =-1 (AC L BD)
1

My =—2

3
y-6=-%(x-(-8)

By Inspection:  B(-1,-3)

. 9-6 3
A 3-(-8) 11
. _6-(3 _ 9
B 8-(-1) 7
SoMyyxmy # -1
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The

rnombous IS not a square.

Activity 3

C(10:11)

1-3 8 2

My =7 N"15"

10-(—2) 12 3

My =

mDE=§ (AC//DE)

y-(H=2(x-5)
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tan A(A;O = %

AGO = tan (Ej
3

AGO = 33.69°
a =90°+33.69° (ext Z ofaA)
o =123.69°

mid g = mid

. (=245 3-1
M| =55

Activity 4
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P(0;ye)

Xx+ay—a=0
O+ay—-a=0

ny=1 and P(0;1)

Given: 0OS=30P

. 0S=3 and S(3;0)
Xx+ay—a=0
3+a(0)—a=0

sa=3

X+3y-3=0

X+3y—-3=0
1
=——X+1
Y 3
(PS LRT)

, (1
Upg :\/(2—0) +(§—1

, (1 (1)
dRTz\/(Z_O) "‘(5‘(‘3)] =210
@j 20

3

3

Area APRT = %(RT)(PR) = % (2J1_0)(

rzg (£ at semi-circle)

17

20
dPT =YY :1_(__J:_

3 3
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Activity 5

A(la-11;a+12)

D(p:p-T)

Myg = Mge

(a+2)-3 _ 3—(-1)
(2a-11)-(-2) -2-4
a-1 4
2a-9 -6
-a+6=8a-36
l4da=42
sa=3
- A(-5;5)

2
Mac :_g

y-(H=-2(x-4)

2 8
=——x+--1
g 3 3

3" 3
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CD/Ix —axis
p-7=-1
.p=6
-.D(24;-1)

Activity 6

N(-6: -12)

_0-(-12) _,
P08

My, =M

Myp X Mg = —1 (NQ L MP)
1

My ===

2
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Inclination of MP: &

6 =tan™ (—%j+180°

0 =153.43°

M(0; y,,)
3X—-y+6=0
3(00)-y+6=0
S Yy =6
. M(0;6)

1
—B6=—=(x-0
y 2(>< )

JENN SOLUTIONS MANUAL TOPIC TEACHER/LEARNER



Activity 7

Midpoint BD

-1+0 -3+2
=[ 272 ]
[-33)
272
- Midpoint of AC and BD are the same point therefore

AC and BD hizect each other

OR

JENN SOLUTIONS MANUAL TOPIC TEACHER/LEARNER




S ADLCD
S ADC =800

&=123,69°

tan DAC =%

DAC = 33.69°
ADC =123.69° — 33 69°
ADC = 90°

OR
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4p? =(2-0f +(0-(-3)f
AD? =13

et =(2-(-1) +{o-2)
DC* =13

AC? =(0- (D) +(-3-2)
Act =26

AD* + D

=13+13

=26

= Ac?
-~ AD1DC
- ADC =90°

BD =.J(2+3) +(0+1)?

=26

AC = J(3-2)* = (0+1)?

=26

diagonals are equal
diagonals bisect each other (Proved 1n 1.2)
(1.e. ABCD 1s a rectangle)
My Mg,
1 5

==

-5 1
=-1
AC 1 BD

OR

AD? =(2-0Y +(0-(-3))
AD* =13

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

De* =13
The figure 15 a rectangle and one pair of adjacent sides are equal
in length . it 1s a square.

OR
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AD* =20 +(0-(-3)f

AD? =13

pe? =(2-(-1)) +(0-2)

DCc? =13

4B =(-3-(-Df +(0-(-3)f

AB* =13

BC =(2- (-1 +(-1-(3))f

BC? =13

All four sides equal and one mnternal angle equal to 20°

OR

Th? diagonals bisect one another
ADC =90°

4AD? =(2-0) +(0-(-3))
AD?* =13

pc? =(2-(-1)) +(0-2)
Dc? =13

- adjacent sides equal in length
- ABCD is a square

1

0-2

3

tan 8 = —

8=—5630993247.  _+ 180°
g=1237°

OR

tan DAO =§

DAO =33,7°
ADC = 90°

6 = 90° + 33.7°
6=123.7°

0C*=(2 -0 +(-1-0)
0Cc* =35

OC =2238067977
OC=2

C lies outside the circle

OR
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0C%=(2 -0 +(-1-0)
oci=5

oc?=4

C lies outside the circle

OR

¥ +yi=4

(2P +(-1)* =54
C lies outside the circle

Activity 8
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y=mx+c
=D +e
c=12

y=x+2
(:0my=mx+2
O=t+1

t==-2

Ji-pf +G+4) =50
(1-p)f +(3+4) =50
1-2p+p* +49=50

pr—2p=0

p(p—2)=0
p=0 orp=2

OR

(1-pF+(3+4F =50
(1-p) =50-49

(1-p) =1
1-p=1

or
p=0

OR

Letp=2
AC=J1-22 + (3 +4)
=1+49
=+/50
which 1s true
Lp=2
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midpoint of BC=

midpoint of BC=1(0:-2)

Gradient of line=myp=1
Equation of line1s: y+4=1(x—-2)
y=x-6

Activity 9
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M yp :%:taan]D

CDO =26.56505....°

g =?=tana'

@ =111814095"%

DCB =111,8014095...° - 26,56505....°
=§5,236359°
=§5,24°
~ §5,2°

taan)Oz%

CDO = 26.56505...°
tan(180° — @) = %

180° — ¢z = 68,19859051...°

DCB =180°— (26.56505._"+68.19859051..%)
=8§5.236359°
=§5.24°

OR

DCB = a—CDO

-~ o — 1
tanDCB = —<8 7 C0
+ Mg Mo

—i_1
z_2

C1+(-3)3)
=12
DCB =85.24°

OR
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AC=+/45 BC=4116 AB=4173
AC +BC? —AB?

2ACRBC
_ 454+116-173

T 2(J35)(116)

=-0,083045...

ACB=94,76..°

DCB =180°-94,76..°
= 85,24°

cosA&B =

OR

D(-11: 0)
DC =480 BC=4116 DB=+180
DC? +BC® -DB*
2DCBC
_80+116-180

- 24/80)(/116)

=0.08304547985...

cos DCB =

DCB =85,24°
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Equation AC: 2y=x+11

D(-11:0)

C3:4)

DC* = (xc _xﬂ')z +(¥e _.‘-"ﬂ}I
=(3+1D)° +(4-0)°
=80

Equation BC: 2y =—-53x—-7

P(-2:0)

PC’ =(3+D)'+(4-0)°
464
T 25

DP? =(—1+11)°
2304
T 25

In ADCP: DP? =DC? +CP* — 2DC.CP.cos DCP

2304 _ 2000 , 464 _ {m }{Jﬁ J A

25 25 5 5

.cosDCP
25

DCP = 85.23635...
DCP = 85.24°
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x—2v+11=0

OR
y—4=%{x+3]

11
=—x+—
Y=

x—2v+11=0

OR

—1x+c
Y 2

(?):%(3}{-(:

Gla ; b) lies on the line
~b=2a+1

OR
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T-b b+1
a2l
(T-8)a+)=(b+1)3—a)
Ta+T—ab—-b=3b—ab+3—a
Sa—4b=—4
2a-b=-1

b=2a+1
OR

Using the point (— 1 ; —1)
b+1 8

a+tl 4

b+l=2a+2
b=2a+1

OR

Using the point (3 ; 7)
T-b_8

4

2

GC =417
GC* =17
(a+3) +(-H' =17
(a+3) +Qa+1-4)?* =17
a’ +6a+9+4a” —12a+9-17=0
Sa’ —6a+1=0
(Ba-D(a-1)=0
1

a=— or a=1

_'_b=z or b=3
5

OR
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b-1
7=—

2
17=(a+3)* +(-4*

2
17 =[[EJ+3} +(B-4*
2
1?=[‘3’—f)*+(5—4)1

_ b +10b+25+4b" —32b+ 64
B 4

68 = 5b* —22b+89
0=50"-22b+21
0=(5b-T)b-3)

17

_'_b:l or b=3
5

Activity 10
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BA | CA (tangent | radius)

-. CA? =B(C? - AB? (Pythagoras)
= (5 - (20 )* =5

"~ CA=+/5 or 2.24 units
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Eq of DC: y-6= %(x +1)
1 13

y = =x+—
- 2

&

.
Eq. of circle: (x+ 17+ (¥ -1)*=20
At A:

1,1 13 2_
(x+1) +{EI+T_1} =20

=

3 1 11.2
(x+1) +{EI+E} =20

it ePiintloo

4 2 4

cxt4+6x+9=0
(x+3)=0

Lox= =3

13

2

=)

1
and y= EI[—3}+

LA-3 L 3)

OR

Draw AE 1| BC
25 AE BE
5 W5 245

cosd =

~y,=1+BE=4+1=5
A3 :5)
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(x+D)*+(y-D*=20 (1)
y==-2x-1 (2)
(x+1)? +(-2x-2)" =20

x* 4+ 2x4+144x" +8x+4-20=0
5x +10x-15=0
x*+10x-15=0
(x+3)(x-1)=0

x=-3or x=1

subst (1) in (2)

Sv=3

OR

Equation AC :

Ax:y)

tan & =

8=2657°

AP =+5c0s2657°
AP=2

CP =+/5sin26,57°
CP=1
cx=-1-2=-3
y=6-1=3

- A(=3:5)
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Area AABC = %(ﬁ}{ﬁ}:s

Eqn.of DCisy = %x+E

2

Therefore OF = g and OD =13.

kR
Area AODF = ELE l13) = 22
202 4

Area AABC: Area AODF =5 :? =20:169

OR

DF?=13% +($)3 _ 84

4
1345
2
1 .
AABC 5(5)(@] sin @

AODF %03){13;3}“115

DF =

)
169

OR

AODF 15 an enlargement of AABC
~.area AABC - area AODF = AB*- OD* =20 - OD*
Equation of DC 15 y = lx +E
-2 2
xp=-13
oD =13
~.area AABC - area AODF = AB*- OD* =20 - 169
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Activity 11

Flap = Migp

1
Hlap =7

3

~.Equation of AD 1s:

y—1x+c
3
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AD=,/(8—6)* +(-1-3)*

AD =4/40

AD=24/10

BC =4/(6-3)* +(1-0)°
BC =410

AB=./(6—0)* +(1-3)’
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=~ evi0)oi0)+ 2 (V0 fovt0)

=20+10

=30 square units

OR

Area of ABCD = % (sum of parallel sides)= i

=%(2Jﬁ+\f1_ﬂ)2v’ﬁ
=41003,10)

= 30 square units

From 11.1.

1
mm=§
tan 6 :1
3

S0 =18.43°

Activity 12
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A{0+4;2+0
2 2
A2:D

45 Plpg =-1

My (—1/2y==-1, ~“m,=2
Equation of ABisy=2x+¢
1=+

c=—3

Equation of AB 1z y=2x—-3_

OR
Mg Mpg =1
Myp(—LI2)=—1 "m;;=2
y—1=2(x-2)
y-1=2x-4

y=2x-3

B 1s the point (0 ; -3)
BQ =4/(0-4)% +(=3-0)

=5

BP = ./(0-0) +(-3-2)°
=5

BP=BQ

S ABPQ 18 1sosceles.

OR

BP=2+3
=5

BP =BQ

S ABPQ 15 1sosceles
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If PBQE 1s a rhombus then A 1s the midpoint of BE.
Let the coordinates of R be (x ;1)

x+0

2 =2 and
=4 y=23
~R(4:5)

OR

RQ|/PBso x5 =4
RQ=PB=5,s0 yp =5
~R(4:35)

y-3 _

1

Activity 13

Let p be the angle of inclination of P(Q).
tan f = g
2-(=2)
tan f=4
£ =7596°

tan § =
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M (1:1)

PQ =4/(-1+2) +(2+2)°
=17

PR =,/(-1-3)* +(2-0)
= J20

QR =(0-(-2)) + (3 —(-2))}
= /29

Perimeter = /29 + /20 +4/17
= 13,98 units
= 14 to the nearest whole number

yv=1l=4(x-1)
yv=4x-3

Activity 14
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AD = J[xz _xljj +(, _}’1}2
= JO-1 +(2-4)°
= f16:36

Lines are parallel

3x+2v+7=0

OR

3x4+2y+7=0
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3
tan f = —=
F 2

£ =180°-5631°

B =123.69

3
tand = ——
8

o =180° —20,56°
o =159,44°

FED =180°-159.44° = 20,56°

EFD =123,69°

FDE =180°—(20,56° +123,69°) = 35,75°

Co-ordinates of centre M (3 ; 1)
Radius of circle:

SofAD= - 4T3)= VI3 = 2452

2
Equation of the circle is: (x —3}1 +(y —1]J =13

OR
=G0t +0-4 =13

Equation of the circle 1s:

(x=3) +(y=1) =13

M(3.1) B(-3:1)
MB=+3+3)? +(1-1)’]

MB=¢6
Point B lies outside the circle because MB = radius

OR
MG:1) B(=3:1)
ME=34+3=6
Radius of the circle =4/13 < 6
Point B lies outside the circle because MB = radius
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Activity 15

Ml = Mgn =2

y-yn=mx—x)

y=(8) =2x-(-2)
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15 translated C
Dix:y)=>Cix+2:v-5)
A must also be translated according to this rule to B
CA:D 2B 3

OR

Xy =—2+(1+4)=3
Yy =—8+(7+3)=5

Mgn =2
tan@ =2 Xﬁ
0 = 63.43° )
_-8-(3__ 3

e T Th a2

5
tan1 H = ——
h 2

£=180°-68,20° =111.80°
a=111.80°-63.43°=4837°

OR

DC = f(—4+2)* +(-3+8)°
=29

CF =4/(=2-2)" +(-8-0)’
= /80

DF = /(2+4)? +(0+3)’

_JB

cosdl — 2094+ 80—45
2(+29)(+/30)
=0.6643__.
a =4837°
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(—4+2)" +(-3+8)°
=20
DB =+/(3 + 4)* +(2+3)
=74
BC =4/(3+2)? +(2+8)

=125
20+125-74

cos of = —m—mmem—
2(+/29)(4/125)
=0,6643...
a=4837"

DC = /(—4+2)? +(-3+8)°
=29
CF =+4/(-2-2) +(-8-0)°

=4/80
1

Area ADCF = EDC.CF_ s1n L

%(Jﬁ)w’s_msm 4837°

=18 units”

f{;ﬂ (2) Area= 16

2 C 4
Area ADCFE = Area of rectangle — (1) — (2) — (3)
=48-9-5-16

= 18 =q units
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G(—4:0) H(-2:0)

C(-2:-8)

Area CDF = Area CHF 4+ Area CDGH - Area DGF

=lx4x8+2x1[3><8)—l><ﬁx3
2 2 2

=16+11-9
=18

Activity 16
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y=—3x+4
—3=(=-3(-D+k OR
k=-6

By inspection, using
the gradient: £=-6

By using

~3%Y¥s _{ OR translation: B(6: 5)

5 =10843°
8
tﬂﬂﬂr:mlﬂ =?

o =4881°
& =108.43° - 48 81"
g =58.62°

OR

tan f =m,, =3
B =10843°
CDO =18.43°

8
tana.':mﬂ =?

a =4881°
6 =18.43+(90° - 48.517)

6 =5962°

AD =—J(x2 _xl)j +( _J"'l)2
= J(0+1)? +(—6+3)°

=410
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CB2=AC*+AB*-2ACAB.cos 0

= (2410} +(4/113)% = 2(24/10)(4/113) c0s 59,62°
= 84,998 .
CB = 9.22 units.

OR

D(0;-6). A(-1;-3), AC=2AD
S0 xe—xa=2xa—xp) xct+1=2(-1-0),xc=-3
Ve—ya=2(va—yp) ye+3=2(-3+6)yc=3

The coordinates of C are (=3 ; 3).

CB =+/(6-(-3))* +(5-3)
=922 units
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SC/SS/INSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 3

T
W(-4 ;4
\Q& M ) o vV :
X
(7
S A
FN
K
31 =
Mwe = "4 "0 " _2 v substitution of W and P
Myp =—2 v Myyp
)
3.2 1 .
M =2 (given)
v (mwpXmsT)
1 wpAMST
myp M) =(=2) =
(mwemsr) = (-2 5 | i
=1 )
-.ST L WP
3.3 Sy +2x+60=0
2
Ly=——x-12
y 5
—EX—12=EX+6 v equating
5 2
—4x—-120 =5x+60
9x =~180 v x value
x=-20
y=—§(—20)—12 v substitution
ny=-4 v'y value
- §(-20; —4) 4)
OR

Copyright reserved/Kopiereg voorbehou [41 a]
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SC/SS/INSC/NSS — Marking Guidelines/Nasienriglyne

DBE/November 2020

34 2
y= ‘g(‘ 4)-12 OR 5y+2(-4)+60=0 v substitution
52
= 5 v y value
R(— 4; —%j ORR(-4; -10,4)
_ 52 _ 5 52\, | ¥ method or subst into
~WR = 4—(— Ej OR WR = \/(—4 —(-4)" +(4- (— ?]) distance formula
~wR="2 units or WR =14Zunits Y answer
5 5 (4)
OR
WR = ST -SK
1 2
= EX+6_(_EX_1ZJ v' substitution
_3 X +18 v"simplification
10
=9 (ay+18
10 * v substx =4
=144 units
v’ answer (4)
3.5 2
Mgy = _g Y Mg
p=15819.." (Ref. < =21,801...°) v size of B
MNS = 21,80...°
w1
ST 2 A
NMS = 26,56...° v’ size of NMS
0 =21,80...° + 26,56...° [ext £ of A] j method
6 = 48,366...° = 48,37° answer )
3.6 | In ASRW:
1 h =-4-(-20)
1 h =16units v 1h
Area ASRW = %(L h)YWR)
= 1(16{Ej v substitution
2 5
=115,2square units v area A
Area SWRL = 2Area ASRW
=2(115,2)
= 230,4square units v answer
(4)

OR

Copyright reserved/Kopiereg voorbehou

[41 b]




Mathematics P2/Wiskunde V2 8 DBE/November 2020
SC/SS/INSC/NSS — Marking Guidelines/Nasienriglyne

In ASRW:
1L h=-4-(-20)
L h =16units v 1h
72
Area SWRL =16x 5 v' v/ substitution
= 230,40 square units Y answer 4)
OR
v =
SW =1/(~20+4) +(~4—-4)* = 8.5 =17,89 sw=e/s
2
SR:\/(—20+4)2+(—4+10§} :@:17,23 \/SR=16\éE
Area SWRL = 2x Area ASRW
= 2(%SW xSR sin 9)
1 16429 .
:2{58\/5 X ‘é_sm 48,37"} v’substitution
=230,41square units v'answer
(4)
[21]

Copyright reserved/Kopiereg voorbehou [41c]




Mathematics P2/Wiskunde V2 6
SC/SSINSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 3

B(O;é)//\

DBE/2022

A(5;3)

@)

K /E(6 ; —4)

D
C
3.1 3 1
m. —_ 2 v’ substitution
AB 5 _ O
1
Mas =5 Answer only 2/2 ||/ answer
2
3.2 B 1
Mee = Mea =75 v gradient
~4=>(6)+c ORJ/OF y—(-4) Z%(X—G) v substitution of E
c=—7
1 v’ answer
ara @)
331 |D(0;-7 v D(0;-7)
XC+6:0 yC+(_4): 7
2 2
Xc =6 Yo =-10 Y X, =6
61 v -_-10
C(6:-10) Answer only 3/3 Ve @)
3.3.2 v" subst of correct base

Area ABCD = %(7,5)(6)
=225
Area AABD = %(7,5)(5)

=18,75
Area ABCD =225 + 18,75 = 41,25 units?

and height into the
area formula
v' area ABCD =225

v’ area AABD = 18,75

v’ answer
(4)

Copyright reserved/Kopiereg voorbehou
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DBE/2022

SC/SSINSC/NSS — Marking Guidelines/Nasienriglyne

(2)
3.4.2a | KC =6 units; KE =12 units; v" KC =6 units
v" KE =12 units
CE =./(6)* +(12)* [Pythagoras]
CE =+/180 = 6/5=13,42 v CE
Perimeter AKEC =6 + 12 ++/180
= 31,42 units v' answer
N v tri i
3.4.2b tan KCE = KE _ 12 _ trig ra'Elo
KC 6 v tanKCE =2
KCE = 63,43° v_ answer
3)
OR/OF
A v’ trig ratio
sinKCE = EE B \/ﬁao B 2\5/3 v SinKGE =2
sin =
. ] V180
KCE =63,43 / answer
3)
OR/OF
m 1L
CE 2
1
g =2 v tanQ:%
0 =26,57° v 0=26,57°
KCE =90°—26,57°
KCE = 63,43°
v’ answer
OR/OF
3)
KE? = KC? + CE? — 2(KC)(CE)cosKCE
(12)* = (6)° +(\/180)2 -2(6 \/180)(cosK(”:E) v substitution into
cosine rule
cos KCE = g v trig ratio
KCE = 63,43° v’ answer
3)
[21]
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QUESTION/VRAAG 3

A2;10)]Y

81,87° H

F )//E(H; 0) X
C(4;-2)

B(k; k)

311 0-(-2 -2-0 v’ substitution C & E
Mge = Mee :ﬁ OR/OF mg. =mg. = FRRE
1 1 L,
= = answer
4 4
)
312 | m,; =tan8187° Answer only: Full marks ¥’ substitution
My =7 Slegs antw: Volpunte Y answer @)
3.2 y=mx+c¢C Y=Y =m(X—x,)
1 1
0 =Z(12)+C or y—0=Z(X—12) v' substitution of E
1
c=-3 =—Xx-3
y 4
yzlx_g v' answer
)
OR/OF
y =mx+c y—y, =m(X—x,) v’ substitution of C
1 1
-2=—(4)+c or —(-2)=—(x-4
4( ) y—(-2) 4( )
c=-3 y=%x—3 v’ answer
. @
=—Xx-3
y 4
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3.3.1 1

1 v' substitution

k=-4 V' answer
~.B(-4; 4) (2)

Mge = 2 OR/OF Mge = o
v" substitution

) k=-— v’ answer
~.B(-4; -4) (2)

m g = tan81,87°

My =7
v" substitution
I 10-k
AB —2—k
7(-2—-k)=10-k
-14-7k=10-Kk
—6k=24
k =—4 v’ answer
. B(-4; —4) (2)
OR/OF
EB: y=2x-3 and AB: y=7x+24 v equating EB & AB
lx—3:7x+24
4
Lx=-27
v’ answer
Xx=k=-4 2
- B(~4;-4)

Copyright reserved/Kopiereg voorbehou
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3.3.2 | In AAFG:
_10-(=2) _
R v My =-2
tangd=m,. =-2 v tanfd=-2
0 =180°-63,43...°
-.0=116,57° v 6=116,57°
- A=116,57°-8187° [ext L of A ]
- A=3470°  answer
(4)
OR/OF
In AABC:
a=BC=2y17;b=AC=65,c=AB=102 v"all 3 lengths
a’ =b®+c¢® —2bc.cos A
2 2 2 . . .
(Zﬁ) - (6\E) n (1oﬁ) —2(6/5)(10+/2).cos A v substitution into the
, , , correct cosine rule
(86 +(1042) - (247) |
cos A= v’ cos A subject
2[00

=0,822...

A=34T7 v’ answer

- (4)

333 | (124 (-2) .10+ (0) j
2 2
Diagonals intersect at the point (5 ; 5) v’ x-value v"y-value
(2)

34.1 |BE = ET
W17 =J(12= p)* + (0 p)? v’ substitution of E & T

, v’ equating
(4@) :(\/(12— P2 +(0- p)Z)Z
272=144-24p+ p* + p’
p*-12p-64=0 v’ standard form
(p—-16)(p+4)=0 v' factors
p=16 or p=-4(na) v p=16
- T(16; 16) )
34.2a | (x-12)*+y* =(4\17) =272 v LHS v RHS
(2)
3.4.2b 1
M agivs = 7
4
mtangent =-4 v mtangent
y =—4x+cC OR/IOF  y—y, =-4x-x) o
—4=—4(-4)+c D= (=4) = —4(x — (—4) v’ substitution of B
c=-20 _
y=—4x-20 y=—4x-20 v’ equation
©)
[24]
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| TOPIC 2: Equation of a circle

Activity 1

- _S—EJ
T2

r=T(—8)+ 58
=2
oA lieson the line.

The litie y = Tx + 58 15 a tangent to the circle at A,

S AM L to theline

OR
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mﬂﬂ':?
Pl = 7

2 hne /f diameter
OR

G+ +(v-Dr=350

P 2x4+14 7 —2v+1=50

42414 (Tx+58) —2(Tx+58) +1=50

' +2x+1+49x” +812x +3364—14x—116+1=50
50x* +800x+3200=0

x +16x+64=0

=7x+ 58 15 a tangent to the circle

AD =,/(8-2)? +(0+8)’

=+/36+ 64

=10
AB = J(2+6)* +(-8+2)°

= /64 + 36
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BD" =(8+6) +(0+2)
=200
=AD"’ + AB*

~ DAB =90°

OR

a’ =b"+d? =2(b)d)cos A

200 =100 4100 —2(10)(10)cos A4
0=-200cos .4

A=90°

OR

(AD)* =100
(AR)* =100
BD* =(-2-0)" + (-6 -8
=4+196
=200
-.BD* =AD" + AB*
DAB=90° (Pyth)

OR

A=90° (angles in semi - circle)

6=45°
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B(-2;-6)

Let the radius of circle TINM be »

NB = BM (properties of a kite)

AN =TZ=r (TZNA 1s a square)

NB=10-»

BD =2MB

JB=(=6)) +(0—(-2))* =2(10-7)
4200 =2(10-#)
1042 = 210 - #)

F=10-5\2
=293

OR

ZMB = 90°
MB = %sz

=707

M =tan 22,5°
MB

ZM =707tan 22,5°
=293
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MB = (-1+2) +(1+6)°
=1+49
=50

MB =50

M =tan 22,5°
MB

ZM = 7,07tan 22,57
=293

OR

By a well known formula

Area AABD = r x (semi—penmeter)
%XIDX1G=r><%(ZG+\|'2ﬂE}]

50 = (10 + 54/2)
» =293

OR

MB =450 (radius of circle)

NB=+50 (adjacent sides of kite)
AB=10

AN = 10-4/50

=293

But TANZ 15 a square

- AN=ZN

-, radius = 2.93
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Activity 2

Midpoint BD : [ >

=(3:-2)

CA=4J(3-0)* +(2-2) =425=5

CB=+/3-T7)° +(-2-1)? =425 =5
CA=CB=CD

¥ =75 and centre(3 ; - 2)
Equation of circle 13

(x=3)V+(p+2)' =25
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_1-(=2)
Megp = 7—(=1)
3

4
Map, :tanﬂzl

S @=3687°

LetE{x:v)

x+0 _, y+2_
2 2

Lx=6 Ly=-6

E(6 ;—6)

OR

EG+3:-2—4)=(6: —6)

The diagonals AE and BD bisect each other
1-2 2+5—_—1x' _ 1

—X—
7-0 0+1 7

Plyp * Mlyp =
-~ A=90°
- ABED 1s a rectangle (diagonals bisect each other

and adjacent sides are perpendicular)

OR

o

Showthat A= B=C =D =90°

Gradient of tangent 15 = —

Equation of a tangent at B 1s:
4

v—l=—=(x-7

] 3( )
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2 2
x2+2x+(%(2]] +y1—4y+e(—4)) =5+1+4
(x+1D* +(y=-2)" =10
But(x;y) > (x=-2:y+4)
S=1:2)>(-1-2;2+4)
=(=3:6)

LD H(v=-6) =10

OR

(x+2° +2x+ D+ (y - =4(y-4H-5=0
x4y +6x-12y+35=0
(x+3)° +(y—-6)" =10

Distance from origin to centre
= JB3-0)7 +(6-0)" =445
Since JE > Jﬁ , the origin lies outside the circle.
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Activity 3

y—4=1x+4)
y=x+8

x+8=—x+2
2x=-6
x=-=3
y==348
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(x+4)* +(y—4)* =#*
(B3+H+5-DH =+
rt=2

x+dH +(y-4)" =2

Equation can be left as:
X +8x+ P —8y+30=0

Let N(x, v). Since M(—4 ; 4) 1s the midpoint of LN and L(— 3 ; 3)
x—3

2
Lx=-=

) y+5=4

2
5;: v=13

OR

y=x+8

(x+D +(y-6)7" =2

(44 +(x+8-4)"-2=0

2 +8x4+16+x" +8x+16-2=0
2x' +16x+30=0

2 +8x4+15=0

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

x==3 or x=-5

y=>5 y=3

SNE=5:9)

Mg ==
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Equationof LP is x+y =12

NQ| LP

Sequation of NQ1s x+ v =k forsome kR
But N(— 5 ; 3) lies on NQ
Lx+y==543=-2

OR

NQ is a reflection of LP (v +x=2) in the line yv=x
cequation of NQ 1s x+yv=-2

Let new radius of circle be R and centre be M.
M{—4+6:4)
=(2:4)

R=2r

R =4
=42)
=8
=D (-9 = (2V2)
S E=-) (-4 =8

OR

Let B = new radius of circle

R'=(2)'=4(2)=8
(x—6+H*+(y—4)* =8

=2 (v—4)* =8
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Activity 4

P

The radius (NL) of a circle 15 perpendicular to the tangent (OL)
at the point of contact.

L(3:0)

Centre N(3:2) and »=NL =2
Equation of the circle N:

(x—a) +(y=b)' =7
(x=3"+(v-2)' =4
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Coordinates of K.
K 1is the x-intercept of the tangent.

dy=—4
x=-=1
K(-1;0}
KEL=3-(-1) OR
KL=4

dx=-4
x=-1

K(-1:0)

KL =(x - %) + (- 3)
KL=yJG+1)* +(0-0)

KT = /16

KL =4
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KEN?=NL2+ KL Theorem of Pythagoras
-1 —3)1+gu ~2) =4 +KL*

20=4+KL

16 =KL"

KL=4

Mg Xy =—1 tangent | rads

4
3

My =

3

S Mgy =

y=—n-= m(x_;ﬁ)
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tangent | radius

Point A lies on PQ and AB. Therefore
4 4 3 17
- x+t=—=—=—x+—
3 3 4 4
16x+16=—9x+51

25x =35
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Point A lies on P(Q) and the circle. Therefore

4 4
-+ (=x+=—-2)" =4
-3 +Gx+7-D)

(x—3)° +(%x—§)2 =4

25x% —T0x+49=0
(5x =T =0

Point A lies on the circle and line AB
(x-3)+(-2' =4

=—Zx+—
YTTYTT
17

Subs (2)in (1) -x* —5x+9+(—%x+?—2)2 =4

x1—5x+9+(—3x+5}1=4
47 4

25x —=150x+161=0
(5x-23)Gx-T)=0
7

x=—

5

Vv =—== —
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Using rotation:

Let 6 = AKN = LEN

Move diagram 1 unit to the right. Then A’ is L' rotated through
20.

tﬂnEZ =E=£
4 2
. . 1.2 4
Ssin28=2sinfcosf=2—)(—)=—
NERRVEI
cus?.u:'?:cnsiﬂ—siniﬂz(i)i_iizi

V5T W50 s

S X =X 00820 -y, smlf = 4(%} - ({]}(%} = %

Vg =X 8026+ y;, cos26 = 4(-;-] - (U}{g-} :-lgﬁ-
]

12 16
A2
(5 5)

Now to get back to A, move back 1 unit to the left.

7 16
SA=—
(5 5?1

OR
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Let NKL=6. So, tan8 =

N 1
EN 2

Hence ziné = L_ and cozé =

N 5

Let AM 1 x— axis with M on x - axus
ANAK = ANLK

AKN = NKL =60
- ARL =26

V=AM = AKsin 20 = KL sin 28 = 4s51n 28

sinEE:ESinEcus{?:E[iIi]:i
AN5) 5
4 16
= == —
L [5] G
x, = OL — NAsin MAN
= 3-2sin(00° - MK

=3-2
5

7

—

Ed= 'J{x: —x) + (v, — )’

|2 (0]

—4

OR

EN =4 +27 =20
K4* = KWN? — AN?
=204
=16
Ed=4
OR

Tangents from a common point are equal
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AN=NL Eadi are equal

KA =KL

CKLNA 1s a kite two pairs of adjacent sides are
equal.

AB=AN+NB=2+2=4

AK =4=AB

KAB =90° tangent | radius
- AAKE 1s a night — angled 1sosceles trniangle
AEB + ABK =90°

2ABK =90°

. ABK = 45°

OR

N 15 midpoint of AB
LetB be {xﬂ;yﬂ}

Xp +=—
)
=3
2
3
_.IB ==

5

55
3

4
A =180"-36387°

£ =14313°

ABK = a+(180°— j3)
=813°+36.87°
=45°
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N 1s nudpoint of AB
LetBbe I:xﬁ;yﬁ.}

IB +E

KB = J( +1)? +( Y =442

4 =47 4+ (432 —2(4)(~F 2)cosé
NGl

cosld=—

L =45°

N'(3:-2)

Activity 5

C(-12:-1 ;//
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AM® =(5-3) +(0+4)*
AM® =27 +4°
AM =420

(x+4f +(y-3F =(V20
(x+4) +(y-3) =20
x4y 48x—6y+5=0

AT=TK =6
CD 1L AK

Therefore, ACKI) 15 a kite since diagonal CD bisects
diagonal AK at right angles.

OR

CAD = 90°

6
My Myp =——. —=-1

ke-Mrp = T05
- CKD =90°
A CAD & A CKD are right angles & congruent
ACKD 15 a kite
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Activity 6

AB 15 defined as 5y —3x—5 =0 which can be wntten as v =%x+l
3

m‘i&:_

5
Let o be the inclination of AB.

3
tand =—
3

a =30.96°.
Let [ be the inclination of CD
b =45"+30.96°
=75,96°
Gradient of CD =tan 75,96% = 4.

OR
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tan [ = tan(a + 45°)
tan o + tan 45°

1-tan e tan 45°

241
3

l—gxl
2

=4
Mpp = tan [

Mo =4

Equationof CD isy=4x+¢
S4=45)+te

c=—16

Equation of CD 15 y=4x—-16_

Activity 7

X4+ +8x+4y-38=0

X +8x+16+1  +4y+4=16+4+38
(x+4" +(y+2)" =58

Centre 18 (—4 ; —2) and the radius is JE_E

Centre of second circle 1s (4 ; 6)
Dhstance between centres 1s —.f (4+4)Y +(6+2) =128 =11.31

Sum of radii = /58 + /26 =12.71
Distance between centres 1s 11.31.

sum of the radn = distance between the centres

.. the circles must overlap and hence the circles must intersect.
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Equation of second circle:
(x—4) +(v-6)" =26

x —8x+16+1y —12y+36 =26
x'=8x+1 -12y+26=0

Let (x ; ) be either of the two points on intersection.

Then
X+t +8x+4y-38=0
and  x' 4y’ —8x-12y426=0

Subtract 16y +16x—-064=10
y=-x+4

Both points of intersection lie on this line.
. y==x+4 is the equation of the common chord.

OR

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

(x—4) +(—=x-2)' =26

x? —8x+16+x " +4x+4=26
2x' —dx—6=0
x?—2x-3=0
(x-3)x+1)=0

x=3 or x=-1

¥+ v +8x+4y—38=0
- +8x+4(4-x)-38=0

x* +16—8x+x" +8x+16—4x—38=0
2x? —4x—6=0

x'-2x-3=0

x=3 or x=-1

Activity 8

P +y' —8x+6y=15
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x +y —8x+6y
=(2)" +(-9)* —8(2) +6(-9)
=4+81-16-54

=15
Hence, the point lies on the circumference of the circle.

OR

x4+ —8x+6y=15

(x—4)* +(v+3)F =15+1649

(x—9* +(v+3)* =40

(x—H" +(y+3)

=(2-9H +(-9+3)°

=2 +¢*

=40

. The point lies on the circumference of the circle.

x? 4+t —8x4+6v=15

(x—4) +(¥+3) =15+16+9
(x—4)" +(¥+3) =40

Circle centre !:4; - 3]
-3-(9

Thed =40
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Radius AB =410
Distance from A to centre of circle 15

= J(6-3) +(4+1)
9525

T

AB* =34-10
AB? =24
AB=+24

4B =26

AB =490

OR
=10
r=+10
Fadius | tangent
By Pythagoras
AB* =(6-3)" +(4+1)° -10
=24
AB =490
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Activity 9

9+ (y+2) =25
(v+2)* =16
v+2=14

v=2 or y=—6
B(0;2)

OR

x=0

(0) —6(0)+ ' +4y =12
vy 4y -12=0
(y+6)(y-2)=0
v=—6 ory=12

B(0: 2)

C6:2)

2 2 2
;nc—3><E + v+2>»:E = 5><E
2 i 2 2
9
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AB=012-3 +(10-(=2)°

=49 +127

=15

The radu are 5 and 10.
gty =5+10
=13

=AB

The circles will only intersect at one point.

Activity 10

Coordinates of centre M (—2 ; 1)
(1+2) +(-2-1) =18 =77

Radius = ﬁanﬁ
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tangent | radius

M1

MP 3

o MP=3MS

MP* = 9M5*

(a+2) +(b-1" =9(3* +3")=162 (1)

MS LSRand PS LSRR " mps =y
b+2 3 _
a-1 -3
b+2=-a+l
b=—-a-1

-1

Subst (2) into(1)

(a+2V +(-a—-1-1)" =162
(@a+2* +(a+2) =162
Na+2) =162
(@a+2)" =81
a+2=9 or—-9
a=T or—11
b=—a-1=-8
P(7:-8)
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(a+2)*+(-1) =9(3* +3)=162 (1)

MS LSRand PS L SR . mpy =My
b+2_3 _
a-1 -3
b+2=-a+l
b=-a-1

-1

Subst (2) into(1)

a’+da+4+a’ +da+4=162
2a’ +8a-154=0
a’+4a-77=0
(a+1D)(a-7)=0
a="7 or =11
Buta=10
Sa=T
b=—a-1=-8
P(7:-8)
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Pla:b)
MSP is a straight line (MS LSR)

gy =—1

b-1

-1
b-1=-a-2

b=—a-1
PS =2M5 =2/9+9 =218
P8 =4(18)="72
(a-D* 4@+ =72...(D)
(a-D+(—a-1+2' =72
2a® —4a-70=0
a’ —2a-35=0
(a—Ta+5)=0
a=Tora+->5
b=-7-1=-8
P(7:—8)

OR
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Yp— YV

3 1
b—1 a+2 3
—-9=5r-1
E=-8
Q=a+2
a="1
P(7:-8)

Activity 11

v +2x+6v+2=0
24 2x+1+ v 160 +9=-2+10

(x+ D +(y+3)' =8
M(-1:-3)
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radius of circle C, =

-4 2x+6(x—-2)+2=0
¥ +xt —dx+4+2x+6x-12+2=0
2x? +4x-6=0
T +2x-3=0
(x+3)x-D=0

x=—3or x=l

y=—3-2=-5

OR

(x+1D* +(¥+3)* =8
subst. y=x-12
(x+D* +(x-2+3)" =8
(x+D* +(x+1)* =8
¥ +2x-3=0
(x+3Kx-1)=0
x==3or x=zl

y==-3-2=-5
OR

(x4+1° +(y+3) =8
subst. y=x-12
4+ +(x-2+3)7 =8
(x+1F +(x+D)' =8
(x+1) =4
x+1=42
x==3or x=1
y=-3-2=-5

OR

PM makes 45 with the x-axis.

& =42 427
Therefore:
Xp=x,—2=-1-2=-3

yp=—3-2==5
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MD 1 DB (tangent | radius)
MB* = MD? + DB* (Pythagoras)

= (/8)" +(42)°

=40
MB 1s the radms of C,

MB = /40

G+ + (v +3)? =40

Distance from (Eu'"g : EI) to centre

= J(NEH)J +(0+3)

=624

6.24 <632 (20)
Dhstance from (ZJ:_": : D) to centre < radius of circle.
(245 ; 0) lies inside the circle.

Activity 12

-
N
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OM = +/(8—0)7 +(—4—0)’
=+/80 or 41.!"5_ units

ON =0M - NM
_ VB35
=45-345
=-\|l"§ units

MTP = 90° (tangent/raaklvn 1 radius)
- OMT =90° (altemate /s fverwissellende "

Piyg- Mgy = —
. _—4-0
oM =
-0 OR
y=2x+e¢
y+4=2(x-8) —4=2(8)+¢
y=2x-20 c=—20
v=2x-20

Plyg =2

(x—8) +(y+4) =45
(x—8)* +(2x—20+4) =45
(x -8 +(2x—16) =45
x? —16x 4+ 64+ 4x* —64x+256—45=0
SxT —80x+275=0
x* =16x+55=0
(x—11}x—-5)=0
x=11
y=2(11)-20
y=2

~T(1:2)
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| TOPIC 3: Mixed questions

Activity 1

F=MN=5

(x=5)7 +(v-4* =25

Alx: 0

(x—5F+(0-4Y¥=25 (x—5F+(0-4)*=25
¥ —10x+25+16=25 (x—5P+16=25

¥ —10x+16=0 OR/OF (x-5)*=9
x-8)x-2)=0 (x—5)==3
Sx=Borfafx=2 Sx=Borfefx=1

L A2:0) LAQ:0)
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=

I I
o | g |

Pt

=2

..l..

™

*
[
=

e
Il

vE= vy tr=4+5
:.LJ:g

At point L:
3

—x—6=9
4
3x—24=36
3x =60
x=20
L2000 9)

L(20: 9)

ML = /(3 —x)% + (33 = 11)> ORIOF ML =+/(xy —xp)? + (3 — 1)

=4(20-5)? +(9—4)> —Ju52+ )2

—J225+25 =4 (5*O+1)
=250 oriof 5410 =250 oriof 5410

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

ML 4/250 125
= = = or 7.91
2 2 2

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

222420 D95 A9 DB _gs

2 2 YT T2
Centre/midpt: (12,5 6.5)
Equation of the circle KLM / Vel van sirkel KLM:

(x-12.5)% + (v -6.5)* =¥ = %: 62.5
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MK | KI. OR/OF MEKL =90° (radws | tangent/radius L ril)
~.ML 1s a diameter as 1t subtends a night angle/ ML is middellyn
Centre of circle = midpoint of ML/ Midpt van sirkel = midpt v ML
=222 B o5 y=22_DB 65
2 2 : 2 2
Centre/midpt: (12,5 6.5)

Equation of the circle KLM /Vgl van sirkel KLM-

(x—125) +(v—-6.35)" =+*
subst (5:4): (5-12.5)° +(4-65)" =#*

62.5=r"

(x—12.5)% + (y—6.5)* =?= %: 62.5

OR

By symmetry about LM/dewr simmetrie om LM

MK LKL OR/OF MKL =90° (radius | tangent/radius |/ rkl)
~.ML 15 a diameter as 1t subtends a right angle/ ML is middellyn
ML 1s a diameter /M. is 'n middellyn
ML _ 250 _ 125
2 2
Centre of circle = mudpoint of ML/ Midpt van sirkel = midpt v ML
=230 B s p 29 B s
2 2 : 2 2
Centre/midpt: (12,5 ;6.3)
Equation of the circle KLM /Fel van sirkel KLM-

(x=12.5 +(v-6.5)* =% =%=52,5

or fof 791
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Activity 2

y=0: 3x+8=0

8
X=—=

3
E(—Z%;ﬂ] OR/OF E(—%;UJ

tan DEQ = mpg =3
- DEO=71.565..=71.57°
DAE = 71,565...°— 45°
=26.57°

Mg =tan26,57°
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: g 5 sunultansously:
x—2(3x+8)+9=0
x—bx—-16+9=0
—5x=7
2

r=-1=
5

Sy= 3(—1%)+ 8 OR/OF —1%—1y+9 =0

x=2v-—-9
y=32y-9)+8

1

8= Syt dn
272

6x+16=x+9
Sx=-17
2

x= —]__
3

.'.y=3(—l%)+8 OR/OF y= %(—1%”41

2
y=3£ V=3—
5 5

2
S Di-1=;
( =

OR
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—6x+2y=16 ...
(1) +(2):
—x =7

2

Lx=-1—

—1% ~2y=-9 OR/OF y=3(—1%}+ 8

4

y=3—

6y =3x+27
(1= (2
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xa=200)-9 . AC9:0)

area AANO

=%.AD_DM

1
C)4 =)

1

2
0.25 =—[9 92
2 3

=12.03

OR/OF
area AADE

= %AD.AE_sin DAE

== (ﬂ}ﬁ— in 26,57°
5 773

= 12,03

. area DMOE = 8,22 square units/vk eenh

OR
area DMOE = area rectangle DCOG + area ADMG + area ADEC

—a2 32 Dy+ledhE
=(15 *32)+ 5 ( ]( )+ E(BS)EH}

= 8.22 square units/vk eerth

OR

area DMOE = area AEDO + area AODM
1 1

A2y
_fs0s1m)

2 30

= % or/af 8% orlgf 8.22 square units/vk eenh
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area DVIOE = area AEOF — area ADME

= %[ED X DF}—%{UF —OM)(-x;)

1 (3
=—||=x
2\ 3
_ l 640 —-147
2 30
= E or EE or 8,22 square units/vk eenh
W] 60

OR

area AEOM = l(E'Z:] x OM)

2

= 6 sq umts/vk eenh

2 2 2 2
o (T o (T
5 3 5 5 2 5
= @m 4,005 = ?for 1.565.

area AEDM = %(EDKDstin EDM)

2

= E- or 2.216..
60

15

_1 [19@ } {Tf}m 135°

c.area DMOE = area AEOM + area AEDM

=6+2216...

= % or/af 8% or/gf 8.22 square units/eenh’
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Activity 3

Mpq = tan45°

m 1

PQ —

In ARPQ

PN=NR and QM=MR (Given)

S QP//MN and QP=2MN (Midpoint Theorem)
SoMpg =My, =1

y—-1=1(x-7)

y=X—-6

QP=2MN
72 =2MN

72

.. MN = —— units
2

RS=QP = 7+/2 units
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(Diagonals bisect, share same midpoint N)

iy |
a+2

b+3=a+2

72 =\(a+2)? +(b+3)’
98=a’+b’+4a+6b+13
0=a’+b*+4a+6b-85
Substitution of (1) into (2)
0=a’+(a-1)*+4a+6(a—-1)-85
0=2a’+8a-90
a’+4a-45=0
(a+9)(a-5)=0

a=-9 or a=>5
~a=5 and b=5-1=4
P(5;4)
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Activity 4

(x—a)*+(y—b)* =r?
(x=5)°+(y-2)*=r"
r=dpo =+/(5-0)? +(2-6)?
r=+/41

S (X=5)°+(y-2)° =41

(0-5)*+(y-2)* =41
(y-2)°>=16
y—-2=44

y=6 or y=-2
. 5(0;-2)
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(tan L rad)

a=tan™ (Ej
4

o =51.34°

In ABOP

BPO+ & +90° = 180° (sum of /'s of A)
BPO-+51.34° + 90° = 180°

- BPO = 38.66°

but BPO=0 (tan-chord theorem)
.. 6=38.66°

base: b=PS=y, -y, =6-(-2)=8 units
perpendicular hight:  h, =5 units

Area APQS = %x bxh, =%(8)(5) =20 unit?

JENN SOLUTIONS MANUAL TOPIC TEACHER/LEARNER



Activity 5

M = Midpt of AC

=M[—?+ﬁ;2+3]
2 2
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DB=AC  [diag of rectangle =/ hoell v reghoek =]
AC=(x; = 1) +(y3 = 1)?

AC=/(6+7)% +(3-2)2

AC=413% +12

AC=+170
& DB = /170 or 13,04

Sa =6343°

Tn quadrilateral OFBG:

OFB = 63,43° [vert opp Zs/regoarst <&]

FOG = GBF = 90°

v, OGB = 360° = [90° + 90° + 63,43°] [sum s quad/som Ze vierh = 360°]
- OGB =116,57°

OR

Miyg =7

90° + OGA = 153,43°
~ OGA =63,43°
0GB = 180° - 63,43°
=116,57°




OR

FOG = GBF = 90°
-~ GOFB is cyc quad

OGB = 180°~63,43° [Zs of cye quad = 180°]
= 116,57°

OR

OFB = 63,43°

XOG = FBG =90°

.+ OGBF is a cyclic quad
. OGB =180° - 63,43°
0GB =116,57°

M{— % : %} is the centre/is die middelpunt

F= _.EE?U =radius  [BD is diameter/middellyn]

2 2
z) {LIW] -5 s

2

CBM =BAM =45° [diag of square bisect s/hoekl v vierk halv €]
S BC will be a tangent [converse tan chord thiomgekeerde raakl-koordst)

OR/OF

AMB =90° [diag of square bisect 1]

. AB is diameter

BC L AB A

.. BC is tangent [ line L radius or converse tan-chord th]




Activity 6

Ka; b)

Z in semi circle/ £ at centre = 2.7 on circle
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[TSLSR]

2
™ = \/{3—9}1 +(?—6%J = @

TR=2r= 2[‘/36_%} =+/145
M(B ; 65

5 t3 g and

Ve +7 1
JRTD g~
2 2

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

= R(15; 6)

OR/OF

I
M[9;6—
( 2)
1

: 6l _L1)_Rras-
..R(9+E,ﬁz 2) R(15; 6)

OR
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6= -7
2

1 20
™ : —-—3+ =——Xt—
2D Y=Y

2
=5015)=6

ST ='J(11 'II]I "'(}'1 'J"’i)i
ST =4/(5-3) +(2-7)

ST =+/4+25 =429
siﬂR--E J_ J_ !
TR Jias 5 45

OR

TS =+/29
SR =229

area of ATSR = %(JﬁIZJZ_PF 29

20 = %{Jﬁ]{zﬁ}sﬁnﬂ

_ SO
sinR=—or—
5 s

or 0,45

-6 4

3-9 12
mg xmgr, =1
mym =12

Y=y =12(x—x)
y=T=12(x-3)
y=12x-29
substitute K(a;b):
b=12a-29

mmm =




b=T=12(a-3)
b=12a-29

OR

KR? =TR? + TK?
(@—152 +(b—6)* =(15-32 +(6-7)% +(a—-3)* +(6-7)?
—30a+225-12b+36 =144 +1—6a+9—14b+49
2b =24a-58
b=12a-29

TK =TR
J(@-3) +(b-7) =4145

(@-3P +(b-7)" =145
Substitute b=12a—29 [from 4.4.4]
(@-3)* +(12a-29-7)" =145

(a-3)* +(12a-36)" =145
a* -6a+9+144a° —864a+1296-145=0

145¢% —870a+1160=10
. 870 ++/(870)% — 4(145)(1160)
290
a=2ora=4

W b=12(2)-29 or b=12(4)-29
=_5 =19

S K(25-5)

OR




Ja=3y +(6-7)7 =145

(a=3)" +(b-T)" =145
Substitute b=124-29 [from 4.4.4]
(a=3 +(12a-29-7)% =145

(a—3)% +(12a-36)% =145
(a—3)° +144(a—3)* =145
(a-3)*=1
a=3=%l

a=2 or 4
or h=12(4)-29
=19

KR* =TR* +TK?

(a—15)* +(b—6)* =145+145

(a=15)? +(12a-29-6)> =290

(a—15)% +(12a —35)% =290

a® —30a +225 +144a” —840a +1225 = 290
145a* —870a +1160 =10

a’ —6a+8=0
S(a=-2)a-4)=0
a=2 or a=4

~b=12(2) =29 orb=12(4)-29
-5 =19
K(2:-5)
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Activity 7

Radivs = 4/(2 +1)* + (4 -2)°

r= 413

Equation of circle/vel van sirkel:
(x—=2)" +(y—$H* =13

OR

(=)' +(y-49* =+

(-1-2P +(2-49* =#*
rt =13

L=+ (y-4* =13

At point A:

-1+x;
2
=-1+x, =4

=2

Xp =3

DG : 6)

OR
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By mspection/dewr inspeksie: D(5 ; 6)

At point E:
(0-2y +(v—4)* =13
(y—4'=9
yv—4=13
y=Tor y=1

E(0:7)

OR

-2 +(y-4* =13
4+ -8y +16=13
p —8y+7=0
(=N -1)=0
y=Tor y=1
E(©:7)
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3
2

=2
&
|

3
2
3
2

~EM||AB (mgy =myz)

Activity 8

(x+2)°+(y—4)> =25

centre: P(-2;4) radius: r,=5
(x=5)%+(y+1)*=9

centre: Q(5-1) radius: r,=3

d = dpg =/(5—())? + (~1-4)* =/74 ~8.6 units
r,+r,=5+3=8 units

sd>rn+r,

The circles do NOT intersection.
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Activity 9

and  POR =90°
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X =6 and y,=-6+2=-4
- R(6;-4)

Ao =/(1-6)* + (1 (-4))? =/50 =52

16 1-4)
2 2

Mpg =

My, XM,y =-1 (tan L rad)

nm,, =1

y—-1=1(x-1)
y=X

dpo =/(L-0) + (1 (-2))* =10

sing _ sin90°

PR PR
sing  sin90°
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Activity 10

(tan L rad)

Substitution of (1) into (2)
X2 +(-2x)* =20

x? +4x* =20

5x* =20

x> =4

X=%2 and y==4
- R(2;-4) and
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y =%X+k passing through R(2;-4)

1
—4==(2)+k
52

. k=-5
1
=—X-95
y 2

. T(0;-5) and S(10;0)
OT =y, -y, =0—-(-5) =5 units
OS =X, — X, =10—0=10 units

Area AOTS = %(10)(5) =25 unit?

dyr =0 (-2))* +(-5-4)* =/85

Activity 11

R(10:7)

O =/(10-3)2 +(7-0)? =08 =72
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Mrq = M

4 0-(-8)
33—k
-12+4k =24
4k =36
k=9
.. F(9;-8)

. (O+10 4+7j
mid., 5 —

2
mid,, (5; 1—21)

Diagonals of a parallelogram bisect each other at one point mid., (5; 1—21)

Xs +3 y;+0 11

=5 s X _ =

2 and 2 2
Xg =71 ys =11

~.S(7;11)

m —7__0—1—1
RR10-3 7
S =tan"(1) = 45°

a=tan™ (—%J +180°=126.87°

T(SR =a—-f=126.87°-45°=81.87°

T§R = TéR =81.87° (opp £'s of par'm equal)

dyo =+/(5-3)* +(2-0)? =B =242

MQ _2V2 2
RQ 742 7

1
area of ATQM _ E'QM -Lh

area of ATQR ;QR.J_ h

[Lh same/dieselfde]

QM 2
~oR"7

area of ATQM  area of ATQM
areaof parm RQTS 2xareaof ATQR
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Activity 12

Line from centre to midpoint chord

Myg :8_—5:_:_1
-3-0 -3
My XMy =—1 (TSLNP)
Smye =1
y—8=1(x-(-3))
y=x+3+8
y=x+11

P(0;y,)

Yo =0+11=11

- P(0;11)

PT=y,-Yy, =11-5=6 units
TR =y; —Yg

6=5-Yy;

Yr =-1

. R(0;-1)

sy=11
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M(xy;0)
y=x+11
0=x+11
Xy =-11
-.M(-110)

dy;r =/(0-(-1D)* + (5-0)* = /146

M¢ST =90° is the angle in a semi-circle,
and MT is the diameter of circle S, T and M.

. (0-11 5+0
Midyr | ===~

(—Lzl;gj is the centre of circle S, T and M.
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Mathematics P2/Wiskunde V2 9 DBE/November 2020
SC/SS/INSC/NSS — Marking Guidelines/Nasienriglyne
QUESTION/VRAAG 4
T M(-3 ; 4)
2

4.1 )(24_y2 =r?

v substitution

x? +y? =25 v’ answer
3]
42 |TMLTN [tangent L radius]
T(11;4)
r=-3-(-11)=8 v oxp =-11
(c+3) +(y—4) =64 7 LHS v RHS o
43 |0(0;0) and M(-3;4)
meng = 20 _ 4 0-4 _ 4 v Mony = — 2
M~ _3-0 "3 0-(-3) 3 oM™= 3
3 3
M = Y MM =
4= 3 3 OR _3
y- _Z(X_(_ ) Y—Z)H‘C v’ substitution of mand M
3.9 3
—4=—X+— 4=—(-3)+cC
y PR AR
3 25 25
y="X+— =—
4 4 4 .
3 o5 v’ equation
y:ZX+7 (4)
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Mathematics P2/Wiskunde V2 10

SC/SS/INSC/NSS — Marking Guidelines/Nasienriglyne

DBE/November 2020

4.4 N(-11; p)
4 4
p =§(—11)+§ _4-p 3 v subst x = 11 into eq or
4 4 -3-(-11) 4 gradient
- N(-11;-2)
_BZXS _0 and FYs _g
~.8(3;-4) Y Xs Y'Ys
SN = /(-11-3) + (-2 (-4)}?
=10+/2 units or 14,14 units v answer (CA)
()
45 | B(-2;5)
BM =+/2 units v 2
Radius of circle centred at M = 8 units
k=8-+/2 or k=8++2
= 6,59 units = 9,41 units
= 6,6 units = 9,4 units YV k=66
vv k=94
(5)
[19]
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Mathematics P2/Wiskunde V2 8 DBE/2022
SC/SSINSC/NSS — Marking Guidelines/Nasienriglyne
QUESTION/VRAAG 4
y1
T\O F(a;0) R(6 ; 0) X
411 |y=x+1
b=a+1 v b=a+1
1)

4.1.2 | MR® = MK?®
(a—6)>+(—-0)*=(a-5)*+(b-7)*
(a-6)°+(a+)*=(a-5°*+(@+1-7)>
a’+2a+l=a”’-10a+25

v’ equating radii /
solving
simultaneously

v substitutionb=a+1

12a=24 v 12a=24
a=2 v oa=2
b=3 v b=3
~M(2; 3) (5)
421 | (6-2)2+(0-3)% =r2 v’ substitution R and M
r—5 vr=5
2
OR/OF @)

(2-5°2+@B-7)?%=r?
r=5

Answer only 2/2

v" substitution K and M
2
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Mathematics P2/Wiskunde V2 9 DBE/2022
SC/SSINSC/NSS — Marking Guidelines/Nasienriglyne
422[T(=2;0) v T(-2,0)
TR = 8 units [line from centre L to chord] v answer
()
OR/OF
M(2; 3)
F(a;0)
FR =4 units v" 4 units
TR =8 units [line from centre L to chord]
v' answer
)
OR/OF
(x—2)>+(0-3)* =25
x> —4x+4+9=25
x*—4x-12=0
(x=6)(x+2)=0
X=6 of X=-2 v’ x values
. v
TR =8 units Answer only 2/2 answer @)
4.3 o 7-3
R 52 ¥’ substitution
4 4
m.. =— v m.. =—
radius 3 radius 3
3 3
mtangent = _Z v mtangent = _Z
7= 3 5 OR/OF 7= 3 5
__Z( )+e y- __Z(X_ ) v substitution
43
c=—
4
y——§x+E y——§x+£ v
4 4 4 4 answer
()
441 N(2;-2) VioXy=2Y yy=-2
)
442 | (-2-2)2 +(0+2) =r? v" substitution
r2 =20 Y ort=20
(x-2)% +(y+2)* =20 v answer
@)
[20]
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Mathematics P2/Wiskunde V2 8 DBE/November 2021
NSC/NSS — Marking Guidelines/Nasienriglyne
QUESTION/VRAAG 4
Ty
D
A(-1;-1)
4.1 Radius = 4 units/eenhede V' answer
1)
42.1| CDLCN
~C(-1;7) v'x value v' y value
@)
4.2.2 | CD =6 units
~D(B;7) v'x value vy value
(2)
4.2.3 | L h=5units v" 1 h=5units
DC = 6 units
1 v' substitution into
Area ABCD = 2 ©)©) Area formula
=15units? v answer
(3)
OR/OF
1 h=5units v" 1 h=5units
DC = 6 units
Area ABCD= E[Area of ”m] v' substitution into
2 Area formula
1
--156)]
=15units® Y answer
3)
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Mathematics P2/Wiskunde V2 9

NSC/NSS — Marking Guidelines/Nasienriglyne

DBE/November 2021

OR/OF
Let angle of inclination of BC = &
5
tana =—
a =59,036...°
BCD =180°—«a
BCD =180°-59,036...° v BED 2120.96°
BCD =120,96°
v’ substitution into
1 : o Area rule
Area ABCD:E(\/Q)(&sm 120,96 v answer
= 15 units® @)
43.1| M(3 ;-1) [reflection of N(-1 ; 3) about the line y = x] v’ coordinates of M (A)
~MN=./@=(-1)? + (-1-3)? v substitution of M&N
MN=+/32 = 4+/2 = 5,66 units v answer
@)
432 M(3;-1)
3-(-1)
=———=-1
MN _1_3
MN: -1=—3)+c or y=3=-1(x+1)
. sz y—3=—x-1 v" equation of MN
SLY=—X+2
y=—x+2
X=-X+2 v equating AF & MN
2x=2
x=1
ny=1 v'x value vy value
midpoint (1 1) 4)
OR/OF N(-1; 3) F(3;3)
] .
N(-1; 3)
yF = yN = 3
Reflected about y = x X
A(-1; -1)
~F@;3) v'v" coordinates of F
o (-1+3 -1+3 )
mldeIﬂt[ > 5 j =@1:;D v'x value v" y value
4)

Copyright reserved/Kopiereg voorbehou
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OR/OF

N(-1; 3)

F(3.; 3)

AT, 0)

M(3;-1)

NAMF is a square (NA=NF=AM=MF and NA L AM)
Midpoint NM= (1; 1)

= Midpoint of AF

v NAMF = square

v'x v'y of midpt NM
v midpt AF
(4)

[15]
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