MATHEMATICS

MATERIAL FOR GRADE 12
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QUESTION 1

1.1 _2+4 6 v'¥'sub. into the
MR = 94 13 formula
answer v’ (3)
12 tanf = o v tan@ = 6
13 13
6 = 2478°
v = c
@ =90°-24.78° el
= 6522 v answer
V )
13| (-9 +(10-2) = sp v'sub. into the formula

a* - 18a+ 81 + 64 =280
a*-18a +65=0
(a—~13)(a-5) =0

v 45
vl —18a+65=0
v(a-13)(a—5)

a=13wa or =~a=>5 | va =134
- | v answer (6)

L4 PR _——_i and Q(5;10) 6

y-yi = mx - x1) 13

Y =Tt

6
-10 = —(x~5
y ]3(x )

6 100
R
13 13

v'Sub. mnto the correct
formula

v answer

3)




1.5 | S(-8;4) v'v' x co-ordinate
OR v'v' y co-ordinate
5-4 104
Mdpt QR ( T,—-z—-) OR
1
(?3) v'midpoint of QR
40 1 v'sub in formula
== v'sub in formula
2 2 v'x and y coordinate
x= -8
y+2 3
2
y=4
- S(-8; &)
4)
[20]
QUESTION 2
21 jy==x+1 | v'correct subst
a=-—(-3)+1 :
— 4 v answer
(2)
22 | x*+yt=r? v'equation of circle
20 (_2\2 — 2
G)z +(=3) =7 vsubst for pt.D
wrt =25 vr? =25
| (3)
(23 | x4+ (-x+1)?*=25 vsubst(—x + 1)
x*—x—12=0
x—4)(x+3)=0 v'simplification
X =4 or x = -3
y=—4+1 v factors
= -3
- C(4;~3) v'for both values of x

v for choosing correct
x value

- vfor finding y (6)




2.4.1 P 4—0 v'for subst
0D T 30
_—4 {%&
} @
2.4.2 m g
tan "43 ‘/%
y—-4=z(x+3) v for subst
9 v :
y=—x+=+4 for correct equation
4 4
_3,,25
YTE TS 3)
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QUESTION 3

A0 11

B @_.2,5,?_1)[:3 b

. 0 C (16; 3}
¥
31 jy=11 VVy=11
AB =12 v AB=12 3)
3.2 | D(l6;11) vV 2)
33| M@ 7) % @
3.4 =371 81 L
mac == 16 2 V- 2
Mline = 2 v Miine = 2
7 = 2(x—8) v'substitution
y—7=2(x— . -
y=2x—9 -V equation 4)
35 1y=2(12)-9 substitute
:f v o#11
No, it does not
No, it does not pass through B through BS o (2)
36 | tang =mpc=—— Jtan @ V-2
tan @ =—2 v116,57°
| 8 =116,57° G)
3.7 Mnew ling™ """";' v - 2
2 13
y=11= —=(x—-16) V'substitute
y=— _;_ x+19 v'equation (3)
3.8 | Area A ABC = %base height - Vh=8
2_2-‘& X 12 x 8 | v substitution
= 48 sq units Vanswer &)
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QUESTION 4

R (—3:2
- g >
X
Q(-2;-2) |
f"f
p
4.1 M(1;3) vvM
rt=(5- 3)2 + (4~ 3)° 'substitute
2T =16'|;1=l7 Jr2 =17
x-1)y+y—3)=17 J(x—1)2+(y—3)2*17 (5)
4.2 mpR=::§w - v'mpgr
mpp =21 v mgr
543 4 =
X s Vproduct = —1 (3)
PR is a tangent _
4.3 Yint: (0 —1)2 +(y—3)* =17 Vietx=0
I+2y2 — 6y + 9=17 Vstandard form
(y "73’3("'“:1')——00 vy=~lor=7
y—=INy = - 4
= oty VV(0; —1) (4
V(0;-1)
4.4 mPTﬂg“ﬂl \/I‘I‘lm'
tanea = 1 Viana =1
o = 45° Va=45°
tanf = — 4 Vitanf = — 4
B =104° VB =104°V 8 = 59° (6)
g = 59°
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QUESTION 5

M4 ; 6)

v

= 22,38°

R
5.1 6 3 v sub into the formula
MMR = — = —
4 2 v __:_)’_
: . . 3 2
Equation of MRis y= Ex v equation 3)
5.2 y=5x+14=0
y=5x-14
mms =5 v mus =5
mpr =35 v mpr=35
Equation of PR is
y—yir=m {x-x;) | v'sub (- 2; 4) into the
y—4=5(x+2) formula
y =5x+14 | v'answer (H
53 mpg = 5
fano = 5 Y fano =5
o =78,69° v 78,69°
I 3
MR =
tanP = [E)
2 v'56,31°
B = 5631° v 0 =a-p
s 0= O(—'B ‘/22,380 (5)




54 y= %x and y =5x+14
S5y + 14 = ix v'equating 5x + 14 = %x
2
10x + 28 = 3x V105 +28 = 3x
Tx=- 28
=4 v ox= -4
y= 6 v y=— 6
R(C4;-6) “)
53 MR = /(x,— %) + (3, ~ )"
= \/(44— 4) + (6+6)° ¥'sub into the formula
= /64 + 144
= 413 v answer (2)
36 PR = /(x,-x)" + (2 —1)’
- \/(_4.;. 2)? 4 (=6 —4)° v'sub.into formula
= J104 or 2426 v 104 or 24/26
Area of APMR v %PR.QR. sin @
= lJ'J’RJMR.SinG v
2
1 . o
= %2\/2_6.4\/5.sin 22,38° or %\/104.4«@.5{122, ~2426.4/13.5in22,38
= 28 square units or
%«/104.4\/1—?:.sin22,38°
_ _fanswer (5)
57 S(2:-4) VV(2;-4) (2)

[25]
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QUESTION 6

T

N\

2
>

P\\/B

k"

= /80-10

:\/:76 or §37

6.1 P—2x+yP+4y—5=0
=2+ (1 +yF 4y + (27 =5 +1+4 Vix—1yP+@E+2)
x-1P+@+2) =10 V10
Md;-2) v' v answer 4)
6.2 ~ ; A
TPM = 90° (radius L tangent) v TPM = 90°
. . v radius L tangent
B = radius L tangen
PM _T9P()1:’4 ( alternate £5) Y answer
| - (3)
6.3 PM: 3y—-x+7=0
7 1
¥y 3 3 PM 3
map =— 3 v mag=— 3
Equation of AB: y-yr=m(x—x)
y+2= =3~ 1) v sub. (1; — 2)
y = -3x+1 v answer 4
6.4 A(0 D v x- coordinate
v'y-coordinate (2)
6.5 T™ = +/80; PM = 10 V10
- TM* -PM>?
PT (Pythagoras thm) v 5010

v m or 8,37 )
[16]




QUESTION 9

9.1 | BC=.,/(8+2)2+ (1 +4)? v'correct sub into
| formula
= /(10)% + (5)*
= V100 + 25 v'simplification
=+/125
v'answer
= 5v5 ©))
9.2 | AD=BC = 5V5 opp sides of a parm are equal v'S -
5V5 = v/(xz — 21)? + (72 — ¥1)?
v'substitution
(5v5)? = (k= 0)* + (6 - 1)° AB // DC
125 = k? + 25 x moved 2 places to
k? =100 the right.
k=110 v answer
k=10 From A —»B (3)
9.3 —4 —1
Mpe = 2 -8
-5
T 1o
=1 _
T2 v
an mAE = «»-2 2
Equation of AE: v
Myp = —2
Y-y =mx—x) AE
y—l:--Z(me) v subs (0:1
y=—-2x+1 subs (0;1)
v answer
“4)
94
. e
maD = 10~0 2
-2
T2
tanff =m
=1
2
~ B =2657° > £ / | v B = 26,57°
a £ |
B(-2: -4}




6—1 v3
mDC =158 2
I
T2
5
tana = >
a = 68,20° va= 68,20°
S8 = — B _
8 = 68,20° — 26,57° (ext. angle of A) VO =a-p
= 41,43° v'41,43° ©
[16]
QUESTION 10
10.1 55::-5‘-3 = —4; 3&%33 =q Q is the midpoint v’ subst
_12-1-& — _4; ;1-11 — AQ — QB
~-12 4+ a = —8; 13 = 2q va=4
— _ 13 13
=4 =3 vq
3 (3)
102 | MQ L AB V16
11-2 E
4B = g+ 12 v
=1z —32m
. —16 =128 — 63
" %
—156 3- "2""
9 m+4 vm=2
—63 -32
—1l6m — 64 = ——
2 3)
—32m = 128 — 63
o 65
"= T3z
103 | (x+2)2+(y—-3)2 =100 v subst
' | v answer
(2)
104 32 v

Mma = 5113

3




1

1o

3
Mgy = p

S Mygn = =10
Equation:
y—2=—10(x + 12) v'equation
~y =~-10x — 118
3)
[11]
QUESTION 11
11.1 map = Mpc EJmAB:mBC
2-5  k+4-2 |
3-6  2k-3 | .
42 - v working out
A= | gradients
2k-3 |
w2k =3=k+2 k=S
| k=5 (3)
11.2.1 | &% —4x+ (-2 + ¥ +4y+(2)* =-3+(-2)* +(2)° v (x-2)
S =2P +(p+2) =5 v (y+2)
v (D
Centreis (2;~2) radius= \/g 2;-2
v 5 @)
1122 | LHS: 3-2*+(=3+2)* =5 v substitution
RHES: 5 v/ LHS = RHS
) T lies on the circle
~ LHS=RHS and .. T lies on the circle (2)
191




QUESTION 12

I

121 AC

JE-D v a-@)
Ja2? + 63

AJ144 + 9
/153

12,37

A correct Subst

| CA v answer 2)

122 M, =

Av —

CAY correct subst, of
(1;6)

And (7; -2)

CAY equation in any
form (3)







123 B=0=a-p .. .Exts
tand = My = ——

o =126,9

B = 39,8°

B=a-P

6 = a—f
= 1269° — 39,8°
= 871"
L ABC= 871"

OR

Distance AB = \/ (1+5) +{6-1)

=61

Distance BC = \/(1-- 7F +{6+2)
=+/100
=10

Distance AC = /(= 57} +(1+2)
=153

CAVY tan az—é
3
CAY o =126,9°

5
Avtan B ==
P 6

CAY B =398

CA Y ABC =871°

&)

A v'Distance AB

A ¥ Distance BC

A v'Distance AC




. a’+c b

through =(-1; 3)

t
equation: y—~3 = ~2 {(x+1)

cos B =
2ac
102+ (V61) - (Visaf
2(10)(V61)
=0,051 CA v'substitution in
B= 87.1° cosine rule
CA v'answer
(5)
12.4 P["SH -, ﬁj
2
7 .
P (— 2; 5] AAVY vboth co-ordinates
2)
-2-1
12.5 =
ac 7+5
_ -3
12
- -1
4

AY —
4

CA v subst. (-1,3)




--_—-1-x+2~3;or *mix+£or
IEG TR ETYRY
4y+x-11=0 CA v equation.in any
form 3)
; 5
126 m, = —6—; 6x + 5y =18
Sy=—6x +18
Ay = ——
YT ST
A‘/ m e 1y
-6
"=
A =-1 (3)
m,, m =-1
Myl 6x+ 5y =18
[18]




QUESTION 13

13.1.1 AtW,y=2
Ix+4Q2)+7=0

3x=-15
x=-5
W(-5;2)
r=>5

(x+ 32 + (y-2)%= 25

AY subst y = 2

CAvx= -5
CAV co -ordinates of W
CAvV r=5

CAY equation of the circle.

(5)
13.12 VZ = 2r = 2 x 5 = 10 units
CAV answer (1)
= 2+1 AY substitution into
GZ 1
13.1.3 O+1 formula
CAVY answer (2)
s : I AY coordinates (1)
13.1.4 Midpointof GZis | ~—; -
22
1315 my, =3
I
m, =-——
3 -
CAY gradient of
1 1 1 J perpendicular bisector
y——=—=|x+=
2 3 2
CA substitution into
1 1 formula
y 2 ame X e
3 3

CA ¥ answer (3)







13.1.6 W(-5;2)intox+3y—-1=0
LHS =25 +6(2)-2
=-10+12-2
={
=RHS
W is on the line that bisects GZ perpendicularly and W on GZ.

.~ lines intersect at W.

This is the x - value of the coordinate of W.
OR

Equation of WZ:

y—y =mx—x)
2+1 (x+1)

y+1=

-9x~21=—-4x+4

—-5x=25
x==5
y=—rls)rs=2
3 3

This is the coordinate of W.

@)

Av substitution

2)

Avequating eq.
of perpendicular
bisector to the

horizontal line y

=2

Av x=-5
(2)

A¥equation  of
WZ

AY x=-5




13.2.1 circle M: M(-2,1);r1r, =5
circle N: N({1;3);r, =3

n+r =8and ~-r, =2

i

MN = Jd-(2) +(3-1)°
N v
= \/9_+—4
= V13 or3,6
nt rp, > MN>p -7

The two circles intersect at two distinct points.

AV =5
AYy =3

AY r+r=8

AY MN =413

= 3,6

Av comparing

AY conclusion(6)

13.2.2

circle M = circle N
(x+ 2+ y-17-25=(x-1)" +(y-3)* -9

X +dx+ 4+ -2y +1-25=x < 2x+1+3* - 6y+9-9
6x+4y =21

". The equation of the common chord is: 6x + 4y = 21

| Mv' equating

AY" simplifying

CAY'  equation
of the chord  (3)

[23]




QUESTION 14

B(3;10)
A2 5)
C(—4:3)
8 \ B <
9 g
D(1;-2)
41 AC=J2+492+(5-3)? v'subst in distance formula
= /40
=210 v2v10 ()

14.2 M(E;‘_"’;zﬂ) vx value

M(-1;:4) Yy value @
14.3 | Midpoint of BD: ("3+1 ; 32;3) = (-1;4) v'midpoint of B :

2 2 ~3+1 10-2

MppXMAC (=5~

~—3X % =(-1;4)

=] v'mgep =-3v'mac =§~

Diagonals bisect at 90° Vproduct = -1V(5)
34 | BM=,/(-3+1)%+ (10 — 4)? =V40 vBM =40

areabABC = 3 X AC X BM VareaAABC > X AC X BM

2% % VA0 X V40 V'substitute

=20 sq units V20 (4)

y—3 = —1(x+4) v'sub m and point

y = —x—1 vequation 3)
14.6 | tanf = —1 Vtang = -1

0= 180° — 45° \/‘/1350 (3)

@ =135°
14.7 U 542 =

Let the inclination angle of AD be f§ ,tanf§ = P 7| Vtang =7

p=81,87° VB=81.87°

ADC =135° —81,87° = 53,13° vADC = 53,13° (3)
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QUESTION 15

y=2x+1

< S~ @Z;ﬁ) x>
v
15.1 | mDE = 21 \/mEF: _%
mEF = —51 ( rad ltan) | /reason
y— 0 = —E(x—12) Jy2—§x+6
= ng +6
atbyE: 2x +1 = u%x +6 Vvequating
2x +2 = —x+12
5x = 10 v x-value
= 2
y=2(2)+1=5 v'y-value (6)
E(2;5)
15.2 X
P(p; p)
<€ >
X
v




1520 (¥ —2x+y* 4y +1=0 Vx?2x+1+yi—4y+4=4
x2=2x+1+y:—4y+4=4 -
(x-1D*+(@y—-2°=4 VLHS RHSV
M(1;2)andr=2 x-D*+(y—-2)2=4 (3)
1522 PT? = PM? — TM? VPT? = PM? - TM?
=(p-1*+(-p~2)%~4 V'substitute
=p?—2p+14p*+ip+4—4 V2p?+2p + 1
=2 +2p+1
=J2p2+2p+1 (3)
1523 | Dp@2p*+2p+1)=0
Ap+2 =0 Va4p +2=0
1
11
~L1 V(=33
P( 2? 2) 2° 2
PT=J2(—§)2+2(-§)+1
7 V'substitute into PT
= \[g or or 0,707
v answer (5)

[17]




QUESTION 16 y 4
A@;5)
x
B(3 ;-2
D
C(6 ; -5)
ol Be = o, —x)" + (0, -0
- ‘/ (6+3)” + (-5+2)° v'sub. into the distance
formula
= \/65 or 3'\/5 or 9,49 | v answer (2)
16.2 -
mgc = YW
X, ™ X
v . .
540 sub. into gradient
- formula
6+3
-1 vl
3 3
1 1
y+5=-Z(x-6) or y+2= —~~§(x+3) _
| v equation (3)
y=——x-3 or 3y=-x-9
16.3 mMAD = 3 Y map = 3
y—5=3x~-4) v'sub. of the point
y=3x—7 v'equation (3}




164 1
: -§x~—3 =3x-7 v equating the two
equations
-x—-9=09x-21
—10x =-12
6
x= < v x- value
6
= 3(—=)-7
y = 3(3)
=17
5 v'y-value (3)
6 17
s D= ~-—
(5 5)
16.5 i = 5+2
AB = —
4+3
v mag = 1
=1
v =
tone = 1 tana = 1
vV o= 45°
o = 45° o =45
tanf =3
E :71,570 V/B 2713570
BAD =7157°-45°
= 26,57° v answer (5)
16.6 | Equation of a line AE || BC

1
8= (x—4
y 3(x )

3y—15=—x+4

AE:  3p+x=19

x-intercept 18 3(0) +x =19

X =3

E (19: 0

19

v sub. of-é and

point into the equation
v'equation of AE
¥’ x ~intercepts

v answer (4)
[20]







QUESTION 17

Yy

17.1 | x—4P+@p-27=1 v’sub. of M into
(0—4P+(0-2)°=1 equation of a circle
20=1> v'sub. of O (0; 0)
(x—4y +(@r-2=20 v value of 2 €))
17.2 (x—4)¥2+(p-2y=20

Subst (2; v)
-4+ (y—-2)*=20

4+3y*—4y+4=20
Yy —4y-12=0
-6 +2)=0
y=06 ory=—2N/A
OR
(x—4y+(y—2)"=20
Subst (2; y)
(2-4P+(y-2)t=20
(y-2)Y =16

y-2 = *4
y=6 ory = -2 NA

v'sub of N (2; v)

v -4y -12=0
V-6 (r+2)=0
vy=6 (4

OR

Vsub of N (2; )

Viy-2)=16
vVioy-2 = 14

Vy=6 (4)




OR: =2y

2-2x)— x—10=0

-5x =10
x=-—2
=_2(-2)=4
R (-2;4)
OR
RO? = NR?

Py =@-2)P" (y~6)
P+y =x? ~4x+4+y2-12y+36
4x + 12y =40
x+3y=10 and y=-2x
| x+3(-20) =10
x—6x=10
~5x= 10

x=-=2
y==2(-2)=4 R(-2;4)

17.3 2 1
My, WZEE :‘/mOM :5
Mop =—2 vV mg, =—2
Equation of ORis:y=~2x viy=—2x 3)
7.4 6-2 Vi = -2
m - =D MN
MN 2_4
1 1
Mg :5 v My 25
1
y—06=—(x-2) 1
2 Vy-6=—(x-2)
y—12=x-2 2

v 2(2x)~ x-10=0

vx=-2
/ym4

(6)

v iR+ = (x-2)7
+ (y- 6y

vidx + 12y =40

V/ x+3y=10

v x+3(=2x) =10

v
x=-2
vVy=4 (6)




17.5 | MNRO is a kite because OR = RN and MN = OM ¥'Kite
v adjacent sides equal
(2)
[18]
QUESTION 18
Q18 SUGGESTED ANSWER DESCRIPTORS M4
K
181 | 4B = J(4+2)2 + (9 — 1)? v" Subst in correct
f _ m ?r;nuia
= V100 . ’
=10 ‘
18.2 | AB=BC =10 v'x value
yvalue =9+ 10 BCly — axis ¥y — value (:
C(4;19)
18.3 (x1 +X; Y1tV ) ¥'Subst in correct formula
K ;
2 2 + Ans
4—2 _ 19+1
( 2 2 ) C
K(1;10)
18.4 y—y. _19-1 18 v'm
m= = T e 22 3
X; — Xq 44 2 6
y—y; =m{x —x) ¥'Subst A or C point into
y—-1=3x+2) correct formula
y=3x+6+1 v'Ans
y=3x+7 (¢
18.5 Mac = 3 Yitan £=m
Angle of inclination = tan™*(3) v / of inclination
= 71,57° v Comple £’s
& @ =90°—71,57° v  Answer
= 18,43°
OR OR
- In the right-angled triangle: ¥ correct trig ratio
3 ¥ correct values
tanf = “i*é v Ans
9 = 18.43° (¢
18.6 + correct formula

| Area AABC = —;— BC. ih

1
= 5(10)(6)

= 30 sq units

v'base = 10
v height = 6
v ans







QUESTION 19

Q19 SUGGESTED ANSWER DESCRIPTORS MA
19.1 | OC 1L tangent [radius 1 tangent] ¥ bothS
CE 1 tangent [r L tangent]
5 ~. 0O, Cand E straight line  [adjacent £s = 180°] ¥R
1 19.2 _=2-0 5 « Substitute
Moc=T_"9 = ~ ¥ Ans
. YZ—yl = -2 ‘V(mOCDfrom4'-1
X2 — Xy
—6+2 5
t—1 ¥ Substitute (any point)
—2(t—1) = —4 correct equation
t—1=2
t — 3 ........
19.4 _1
Mrangent = 3 v radius | tangent
AC: y—{l =m(x — x;)
y+i= 2 (x—-1) v’ Substitute (any point)
_1 1 correct equation
Y =X e 2
72
-2 v Answer
Y= 73
19.5 | D is the midpoint of circle
di 1+x 3
x — coordinate: > = v x value
1+x=6
x=5 v y value
y — coordinate: ; - —6
y—2= —12
y= —10
E{5; —10)
19.6 | ACD =90° [radius L tangent] v AE diameter
=~ AE is the diameter ® ACE v AE =10
AE = /(5 = 532 + (0 + 10)? v'Radius =5
AE = V0 + 100 .
s
AE = 10 Midpnt
~ radius = % (10) =5 Equation of Circle
— B}2 2
, 545 —10 Y-85+ +5)
Midpnt ( 5 T) vr? =25
~ Centre ofcircle (5; -5) ©
Equation of circle ACE:
(x—=5*+(y+5)?%=25




19.7

Circle centre O:x* +y* =5
Diameter = 2V5

V20 < r < 80

2V5 <r <45

vri=75
v'Diameter

v'v'Endpoints







