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MATRIC MATHEMATICS PAPER 2 MEMORANDUM

QUESTION 1
' y
P(5;2)
¢ b = 2 > X
Q(L;1-9
T
W
R(9;-5)
v
11 1+(9) -1+(-5) v midpoint
W 2 ! 2 v Xx=5 5
W -3) @
The equation of PW isx =5
1.2 -5-(-) -4 1 m
MoR = D _4_ 1 v Mor
9-1 8 2 v Mpg

) 1
..mpS:—E

(PSIIQR)

1
_2=—-=(x-5
y 2( )

1.5
LY—2=— X+~
y 272

Y= —SXH—
y 2 2

v correct substitution
into formulafor

eguation
vyl
2 2

(4)
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13

mer =2 (PT LQR)

VmpT

y—2=2(x-5) v correct substitution
L y—2=2x-10 into formulafor
a equation
S y=2x-8 v y=2x-8 3
14 1 v correct substitution
MR =75 into formula for
1 equation
() =-=(x-1
y-(=D=-5Kx-1) oy=_1yx 1
1 1 2 2
SY+Hl=——Xx+— 1 1
2 2 v —=X-—-=2x-8
2 2
1 1 _
SLY=——X—— v x=3
2 2 v T(3;-2)
il oog ®)
2 2
S—=X=1=4x-16
S—5x=-15
Sx=3
ny=23)-8=-2
= T(3;-2)
15 v correct substitution to

QT? = (1-3)° +(-1-(-2))
L QT%=4+1

- QT%2=5

QT =45

TR? = (3-9)% + (-2—(-5))?
- TR?=36+9

~TR?=45

. TR=+/45=+/9x5=35
;%TRzJE:QT

1
~QT=2TR
913

get QT

v answer for QT

v correct substitution to
get TR

v answer for TR

v establishing that

1
T=-TR
QT=3

©)
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1.6 tano = mpR

Stana = 2-(=9)
5-9

Stana=-1

-oo=180°-45°

oo =135°

tanp = mpt

StanB=2

. p = 63,43494882°
Now TPR+B=a
~TPR=0-B

~. TPR =135° — 63,43494882°
. TPR = 71,56505118°

0+ 90° + 71,56505118° = 180°

tana=-1

o =135°

B = 63,43494882°
TPR = 71,56505118°
0 =18,43°

€ < K X

()

-.0=18,43°

QUESTION 2 aY
D
C A(0;2)
< 4 » X
B(41; -1
v

21 Mag = MpC v Mag =Mpgc

. 2-5 k+4-2 v working out gradients

'3-6 2k-3 v k=5

k+2 ©)

T 2k-3

n2k-3=k+2

k=5

Copyright reserved

3

Please turn over




22 X2 +y% —4x+6y+4=0 v (x=27°
X2 —ax+y2+6y=-4 v (y+3)?
2
o, 47 ) 612 _47? TP v 1°=9
XS —4AX+ > +y +6y+ > =4+ = + > v new centre=(-6;-4)
) 5 v new radius: r =6
S(X=2) +(y+3) =-4+4+9 v new circle
L(x=2)%+(y+3)2=9 (x+6)%+(y+4)° =36
centre=(2;-3) (6)
new centre after rotation of 90° clockwise: (—3;-2)
new centre after enlargement through origin: (—6;—4)
original radius. r=3
new radius after enlargement through origin: r=3x2=6
new circle:
(x+6)2+(y+4)2=36
231 Xx+4y=-7 3
v Mcg=——
A4y =-3x-7 4
4
3.7 vm S
LYy=——X—— tangent
Y= s
3 v substitution into
SoMeg =—— equation of line
4
4 v y—ﬂx+£
.'.mtangent:§ 3 3
A (4)
y-(D=-(x-(-D)
3
4
Sy+1l=—(x+1
y 3( )
.'.y+1=ﬂx+ﬂ
3 3
Lyt t
B 3 3
232 C(x;2) v Yyo=2
Substitutey = 2 into 3x + 4y = -7 v x=-5
X+4(2)=-7 v C(-5;2)
-3x=-15 V=S ,
x=-5 v (X+5)°+(y-2)°=25
~.C(-5;2) ©)
~(X+5)%+(y-2)? =r?
Nowr =5

S (x+5)%+(y-2)°%=25
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2.3.3 _ Xp+Xg  Yp+Y v correct substitution
C(—5,2)=( D2 B, DZ Bj into midpoint formula
X 1 1 v XD =-9
.-.C(—5;2):[DT;yDTj v yp=5
1 1 v D(-9;5)
n-5=XD72 and 2=D" @
.'.—10:XD -1 and 4:yD -1
S Xp =-9 and yp=5
~.D(-9;5)
QUESTION 3
O’ (4i 6)
N {//9.1
Al(i64) i =T | \\
; L PE:3
E—s 2) -V \
\ ‘\K\ \\
i X
B AA I 7 S
/ N
\ Wi Db
\ iB(i-2i-3 '
\ . (/ Clig: £ 2)
L(//
B (-4 _ )
v
31 B(-2;-3) v B(-2;-3)
C(3;-2) v C(3-2)
D(2;3) v D(2;3) )
3.2 ABCD isasqguare since: v Square
Diagonals are equal in length v properties
Diagonals bisect each other at right angles (2
3.3 A/ (-6:4) v _correct coordinates
/ indicated
B'(-4;-6) v joining points to
c/ (6:-4) form enlarged squz?rze)
D' (4;6)
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34 Area ABCD 1 1 1
Ial~] 52 24 v — (D
AreaA'B'C'D’ 2° 4 4
351 E(3;2) v answer Q)
352 Perimeter ABCD _ 4xsideAB _, v answer
Perimeter EFGH ~ 4xside EF (1)
(since AB = EF)
3.6 _ 1 1 : 1 v reduction
(x,y)—>(§x,E y} reduction by afactor of > v reflectic_)n
11 1 1 v trandation
X2y || =x—2y reflection about x —axis ©)
2 2 2 2
1x;—ly - 1x;—ly—l tranglation of 1 unit downwards
2 2 2 2
1 1
Ly)o=x—=y-1
(x;y) (2 >V )
QUESTION 4
<< X
v
6
Please turn over

Copyright reserved




4.1 22,5°x6=135° v 22,5°
v 135° )
4.2 X/ _ (1) COS(—1350) _ (2, 4) S n(_135o) v correct substitution
/ into formulafor x’
X =1
/ _ v x' =1
y' =(2,4)cos(—135°) + (1) sin(—135°) v correct substitution
y/ =-2,4 into formulafor y’
Al (1:-2,4) vy =-24 (4)
QUESTION 5
51 tan(—60°) cos(—156°) cos294° v (—tan60°)(cos156°)
sin492° v —C0S66°
_ (~tan60°)(cos156°)(- cos66°) v Sin4g°
(sin132°) v -3
. v —Sin24°
_(=P3)- COS24°)(~sin 24°) v 25in24°00s24°
(sin48°) ) ﬁ
_ (—/3)(~cos24°)(~sin 24°) 2
2sin 24° cos24° (7
_\B
2
5.2 cos? (180° + x) [tan(360° — x).cos(90° + X) + sin(x —90°).cos180°] | v cos® x
. v —tanx
:(—cosx)z[(—tan x)(—snx)+(—cosx)(—1)] v —sinx
W v —COSX
=(coszx) ( Smxj(—sinx)Jrcosx} v -1
|\ cosx _sinx
_ v
2 .| sin“x COSX
= (cos” x) + COS x] . 5 5
| COSX , Sin“x+cos”x
» [ sin?x+cos? x cosX
= (cos® x)| ———= L 1
L cosX COSX
5 1 v COSX
= (cos” X)| ——
( ) i cosx} ©)
= COSX
.
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53 v diagram
sin61°=£ AY B
\/_ v X=+1-a
(v1-a;+a) o
X2+(\/a)2 :(1)2 v 00352
v 2c0s”29°-1
~x’=1-a 1 . 2
v 2sin“61°-1
S X=41-a 61° v 2a-1
< » X
C0s73°cos15° +sin73°sin15° v (6)
=cos(73°-15°)
= C0S58°
=2c0s? 29°—1
=2sin?61°-1
=2(Ja)* -1
=2a-1
QUESTION 6
6.1.1 sin(45° +0).sin(45° - 0) v expansion of
= [sin45° cos6 + cos45°sin 0][sin 45° cosd — cos45°sin 0] Sin(45°+0) f
- v expansion o
= Qcoséﬂﬁsine Qcose—ﬁsine sin(45°-6)
2 2 2 _ J2
_ v sm45°=cos45°:7
= %(cose+sine)}{%(cose—sine)} v (cos?0-sin’0)
_2 . . v lcosZE)
:Z(cose+sme)(cose—sm6) 2
= % (cos2 0—sin? 0) )
=£c0526
2
6.1.2 sin75°.sin15° v 45°+30°; 45°-30°

= Sin(45° + 30°).sin(45 - 30°)

= % c0s2(30°)

= 100560" = E(EJ =

1
2 2\2) 4

—cos60°

N N

©)
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6.2 SiN2X+2sin X+ cos? X + CosX = 0 v 2sinxcosx
) v factorising by
2. 29N XCOSX + 2SN X+ cos” X+ cosx =0 grouping
-, 2sinx(cosx +1) + cosx(cosx +1) = 0 v()()=0
~. (cosx+1)(2sin x + cosx) = 0 v cosx=-1
. v tanx=-0,5
s.cosx=-1 or 2sinX=-CoSX .
_ v v genera solutions
.snx _ 1
cosx 2 Deduct 1 mark if
s tanx=-0,5 k e isnot stated.
(7)
x = 0°+k360° x =153, 4° + k360°
x =180° + k360° x = 333,4° + k360°
OR
x = 0°+Kk180° x =153, 4° + k180°
OR
X =180° + k180° X = 333,4° + k180°
OR
X = +180° + k360° X = —45° + k180°
QUESTION 7
B
Y
C N2
3
m
D 28m
7.1 AC? = (12m)? + (20m)? - 2(12m)(20m) cos110° v Substitution into
cosine
~. AC? = 708,1696688 rle
.. AC=26,6m v answer
(2
7.2 SNBAC sin110° v substitution into sine

12m  26,6m
12xsin110°
26,6m

~.SNBAC = 0,4239214831
. BAC = 25°

. SinBAC=

or cosinerule
v answer

(2)
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OR

(12m)? = (20m)? + (26, 6m)? — 2(20m)(26,6m) cosBAC
~.1064cosBAC = 963,56m?

. cOSBAC = 0,9056015038

~.BAC=25°

73 (26,6m)2 = (7m)? + (28m)2 — 2(7m)(28m) cosD g’ossrigﬁ“““ oninto
~.392cosD =125, 44 rule
~.cosD =0,32 v cosD=0,32
6 = 71° v answer (3)
: Area ABCD .
4 rfa . v %(12m)(20m) sin110°
==—(12m)(20m)sin110°+—(7m)(28m)sin 71° 1
2 2 v =(7m)(28m)sin71°
= 205, 4m? 2
v answer 3
QUESTION 8
8.1 cos(x —30°) =sin3x v €0s(90°—3x)
. cog(x —30°) = cos(90° — 3x) v 4x=120°+k360°
v 2P — ON° 0 v_ AP — W (OO _ v —2x=2300°+k360°
5o x—=30°=90°-3x+k360° x—30°=2360°-(90°-3x) v % - 30°+ K90
- 4x =120° + k360° 5 x=30°=270°+3x+k360° | , x— _150°+k180°
- x=30°+k90° . —2x = 300° + k360° v x=30°
- X =—150°+ k180° v X= 126%2
X= 300 or v X=- (8)
x=120° or
X =—60°
8.2 see diagram below f (x) = cos(x—30°) :
v shift of 30° right
2Ty v amplitude
v range
f g(x) =sin3x:
A o N T —] v period of 120°
| / \ \\\ J v amplitude
— | ™~ v interceptswith axe (6)
— 30 60 90 20
\ B / . \\ B /
8.3 Points of intersection of the two graphs v correct explanation(1)
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8.4

cos(x —30°) > sin3x
.. —60° < x <120°
OR x e (—600;300)—{300}

where x = 30°

v —60° < x <120°
v X#30°

2)

QUESTION 9

9.1

Number of kilometres

Number of motorists

Cumulative frequency

10<x <20

2

2

20<x<30

7

9

30<x<40

4

13

40 < x <50

13

26

50 < x <60

16

42

60<x<70

8

50

v correct second column

(1)

9.2

52

50

48

46

44

42

4

30
3

34

32

30

/
/
y
/
/
/

28
26

o

22
2

10
16

14

Cumulative frequency

12

10

7"

/

o N DO

5 1{15 20 25 30 35 40 45 5055 60 65 7

Number of kilometres

v endpoints of class
intervals

v cumulative
frequencies

v joining points

3

9.3

median liesin theinterval 48< x <49

v median in the
alowableinterva (1)
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QUESTION 10

10.1 v v plotting of points
80 y )
75
70
G 65 ¥
(-
8 60
O O
8 50
— 45 r
O 40
-
S 35 ¥
o 30
& 25
> 20 %
Z 15 [
10— &
5T ¥
0 12 3456 7 8910
Time in hours
10.2 quadratic or exponential v answer ()
QUESTION 11
23 25 22 28 27
20 18 17 24 25
111 X =229 v v answer
(2)
11.2 standard deviation= 3,5 v v answer (2
11.3 (K—s;7+s) v (19,4 ; 26,4)
= (22,9-33,5;22,9+33,5) v 4temperaiures o
=(19,4 ; 26,4)
4 temperatures lie outside the first standard deviation
interva
QUESTION 12 10 20 45 52 80
& —© 12
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10

20 20 X 45 y

o1

53 80

minimum:
maximum:
median:

Lower quartile:

Upper quartile:

Mean:

10
80
45
20— 20+20
2
50_ 51+53
2
10+20+20+ x+45+ y+51+53+80_40
9
x+y+279:40
9
S X+y+279=360
S X+y=81

Now 20<x<45 and 45<y<51
Thereforelet x=34 and y=47

Therefore the set of nine numbers are:

10; 20; 20; 34; 45:; 47; 51; 53; 80

v min, median and
max

v T,=T3=20

v

T, =51 Tg=53

v working with

the mean

v valuefor x andy

v nine set of
numbers

Accept variations
for T, Tg,x and y
BUT make sure

that the mean of all
nine numbersis 40.

(6)
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