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MATRIC
i3

EXEMPLARSHVEMORANDA

MATRIC MATHEMATICS PAPER 1 MEMORANDUM

QUESTION 1
111 x2_-1 v standard form =0
) =2 v factorisation
) v both answers
S XS =1=2(x+1) v excluding x=-1
X2 —1=2%X+2
x2-2x-3=0
S (x=3)(x+) =0
Xx=3 o x=-1 4
But x#-1 )
.. X=3 isthesolution
OR
x2-1
x+1 v factorisation
(Xx+1)(x-1) v simplification
S v correct answer
(x+1) v excluding x=-1
S Xx=1=2 provided x # -1
SoXx=3
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1.1.2 8—-(x-2)(x-3)=0 v simplification
ca (v2 _ v standard form
.8 (>; 5x+6)=0 _ 1 for inaccurate v substitution into
S.8-Xx"+5x-6=0 rounding off for both formula
o x2 5x+2=0 answers. v COrrect answers
S x2=Bx-2=0
(4)
(557 40)(-2)
h 2(1)
,_5tV33
2
.. x=537 or x=-0,37
121 4x2 <9 v factorisation
5 v endpoints
- 4x7-9<0 v inequality notation
S (2x+3)(2x-3) <0
3 3 3 3
Sm—< X< — 2
5 5 2 ©)
1.2.2 X € {_1;0;1} v correct answer (1)
1.3 X-y=2 v 3X-2=Yy
S 3x—2=y v substitution
. 2 _ v standard form
< 33X -2)+9x" =4 v factorisation
S OX-6+9x2=4 v both x-values
=—7
- 9x2+9x~10=0 ’ 5—0
S (B3x+5(3x-2)=0
3 3
y=—7 or y=0
QUESTION 2
21

Areaof triangle 1:
Areaof triangle 2:
Areaof triangle 3:

Areaof triangle 4.

%(2cm)(2cm) = (D)(2)cm?
1(4cm)(3cm) =(2)(3)cm?
2 a

%(6cm)(4cm) — (3)(4)cm?

%(8cm)(50m) — (A)(5)em?

The areas form the following pattern:

v determining areas

v establishing pattern

v Obtaining general term
v areaof 100" triangle

(4)
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NBRAICHCEICROIC .
Areaof trianglen: (n)(n +1)cm2

Areaof triangle 100; (100)(100+1)cm? =10100cm?

OR
Areaof triangle 1. %(Zcm)(Zcm)

Areaof triangle 2: %(4cm)(3cm)
Areaof triangle 3: %(60m)(4cm)
Areaof triangle 4. %(SCm)(Scm)
The bases are in arithmetic sequence:
2, 4; 6; 8; 10; ............

Genera termis 2+ (n—-1)2=2n

The heights are in arithmetic sequence:

Genera termis 2+ (n—-D)() =n+1
Therefore, the general term for areasis:
Areaof trianglen: %(Zn)(n +1)cm2
=n(n +1)cm2
Areaof triangle 100; (100)(100+1)cm? =10100cm?

OR

Areaof triangle 1. %(Zcm)(Zcm) = 2cm?
Areaof triangle 2: %(4cm)(3cm) = 6cm?
Areaof triangle 3: %(6cm)(4cm) =12cm?

Areaof triangle 4. %(SCm)(Scm) = 20cm?

v determining areas

v genera terms of
arithmetic sequences

v oObtaining area of nth
triangle

v areaof 100" triangle

determining areas
quadratic pattern
obtaining general term
areaof 100" triangle

€ K K <
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The areas form a quadratic number pattern:
2; 6; 12; 20; o

a+b+c(2) 6 12 20

sa+b(4) 6 8
22(2) 2
2a=2 3a+b=4 a+b+c=2
a=1 ~31)+b=4 ~1+1+c=2
~b=1 ~c=0

Areaof trianglen: (n2 +n) cm?
Areaof triangle 100: [(100)2 +1oo} cm? =10100cm?

2.2 n(n+1) =240 v equating general term
. 12 _ to 240
~-N"+n-240=0 v factorising
- (n+16)(n-15) =0 v obtaining 15 triangles
~n=-16 or n=15
But n=-16 (3)
~.n=15
The 15th triangle will have an area of 240cm?

QUESTION 3

311 1. 2 3 4 180 v correctaandd

181 181 18l T g T 181 Y corrfect N l
v ormula
a= L+ 4=t n-180 >
181 181 v correct answer
180 1 180

=—/|—+=—|=90[1|=90 4

=180 = [181 181} 14 )
OR

180 1 1
Sigo = T{Z(EJ +(179) ﬁ} =90[1]=90
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3.1.2 (1) (1 2) (1 2 3] 2 180) v simplifying fractions
Sl == ] == |+ —t— — :
2)'\3°3) 4 4 4 181 181 181 tolgetse“&‘l

=+(-1)==90
:£+1+1£+2+ ........... +90 Y 2+(n )2
2 v n=180
a:l d:1 T.=90 v substitutioninto S,
1 2 1 formulato get 8145
~+(-1)==90
2 2
~.1+n-1=180
-.n=180
180| 1 )
=—|=490|=90| 90— | =8145
0= {2 } [ 2}
OR
180 1 1 1
=—1|2| = [+(@79)| = ||=90]| 90— |=8145
S { (zj ( )(ZH { 2}
3.2 ar®=+/3 v ar’=+3; ar’ =27
ar’ =27 v dividing
] v r=\3
Lar :\/E v correct working with
ar 3 surds
.r2= z vV a==—
L 3
2= 9
2 _3 (5)
r=+/3 (terms are positive)
a(v/3)° =3
RE
(3)°
1
(3)*
@
1
La==
9
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331 1 1
le(ix) v I’—EX
n=
v -1<1x<1
—_ ol 1)\2 1.)3 1.\4 2
_Z(EX) +2(§X) +2(§X) +2(§X) s TR v 2<x<?
_ 12,1,3,1,4
—X+§X +ZX +§X i
The series converges for:
-1<ix<1 ©)
S—2<Xx<2
332 1 1(1) 1 v aandr
a‘E r‘E 2) 4 v S, formula
1 =
2 _2 3
S,=—%-=—
o 3
. 13 (3)
4
34 4+6+9+13,5+.......... v constant ratio
3 v correct substitution
a=4 r=- S =2000000 into the S, formula
0 v useof logs
@ (3j 1 v n=30,65422881
2000000- L0 ¢ SLdays
a -3 (5)
—-1
2
3 n
.2000 000=8 (Ej -1
n
. 250 OOO:(§j -1
2
n
. 250 001= (Ej
2
~.10g3(250 001) =n
2
.n=30,65422881
Malibongwe will be able to pay off the R2000 000
on the last day of March (31 days)
QUESTION 4
4.1.1 vertical: x=-1 v vertical asymptote

horizontal: y=0

v horizontal asymptote
&)
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4.1.2

v x=-1

v y=0

v left branch

v coordinates on left
branch

v right branch

v coordinates on right
branch

(6)

4.1.3

v denominator: x—2
v +2

2)

4.1.4

Therefore i21 for —1<x<1
X+1

v =1<X
v x<1

2)

42.1

f(x)=2x*> where x>0
OR
f(x) =2x> where x<0

v X220 OR x<0
(1)
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4.2.2

y N

OR

y N

4.2.3
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42.4 v shape
A y v (1,0
2
(1;0)
<
v
425 log; x<0 for x>1 v x>1 1
QUESTION 5
51 y=-2f(X)
-y =—2(2cosx)
..y =—4c0osX
v amplitude
il B / \ v domain
3 / @)
-9 ¢ 180 360
52 Amplitudeis4 v amplitude
1)
9
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53 _ X v 720°
y="15 €
1
= 2C0S| —X
Y (2 ]
360 _ 7000
2
54 gx)=f(x)-2 v max
g(x) = 2cosx -2 ()
maximum isO
QUESTION 6
6.1 y=a(x+ p)?+q v y=a(x+1)*+6
Ly=a(x+1)%+6 v Substitute (0; 2)
Substitute (0; 2): va=-4 ,
©2-a(0+1)%+6 v T(X)=—4(x+D)“+6
S.2=a+6
.2—-6=a
sa=-4 (4)
S f(X) =—4(x+1)?+6
6.2 Range: y e(—oo 6] v ye(—oo;G] Q)
6.3 y=—4(x+D)%+6  (f) v 9(X)=4(x+1)%-6
s —y=-4x+1)*+6 (g) (1)
L g(X) =4(x+1)°-6
QUESTION 7
711 0,08 v formula
IEff —(14‘7) -1 v 0,0816
. 2
. legf =0,0816
7.1.2 P=100 000(1, 0816)—4 v formula
- P=R73 069,02 Sk
OR 2

P=100 000(1 g]

. P=R73 069,02
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72 90 000 = 200 000(1-0,08)"

9
'20

~.10gg 92( > j n
20
-.n=9,576544593
9 years and 7 months

=0,92"

v correct substitution
into formula

v useof logs

v answer

3)

QUESTION 8
8.1 X [ (1,0075)%! - 1)} v cnorrgc6tlformul a
2 500 000 = v N=
0,0075 0,09
. 2500 000%0,0075 v 5 ~00075
[ @,0075)%*" -1) - v F=2500 000
v answer
.. X =R1354,67 (5)
8.2 240 v correct formula
x{l— [1+ O:’qu ] v n=240
2500 000 = , 007
(O, 07) 12
v P=2500 000
v answer
2500 000 ( j (5)
—240
- x=R19 382,47
QUESTION 9
- 2
91 f’(X):lim f(X+h) f(X) v —2(X+h) +1
h—0 h , , v —(—=2x?+1)
o E(x) = fim 22N+ 1= (22X + ) v —2x% — Axh— 2?2
h—0 h y h(—4x—2h)
_o(y2 2 2 —_—
- F(X) = lim 2(x“+2xh+h9)+1+2x“ -1 h
h—0 h v —4x
. . —2x%—4xh-2h?+1+2x° -1 (5)
s =1lim
h—0 h
- f(x) = lim NEAX=20) _1for
om0 h inaccurate
s (X)) =1lim (=4x—2h) notation
h—0
o F'(X) =-4x-2(0)
oo F(x) =-4x
11
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9.2 2 4 1 1
1 _ 2.2y 2
y:(zf—s—j v 4x LR
X 2 2
vvv 44+————
.'.y:4x—ﬂ+i2 3X% 9x3
3X  9x
1 (4
X2 2
—4x——— 4=
y 3x 9
1
y:4x—ﬂx 24 Zx72
3
ﬂ: —ﬂx—1X2+ x —2X 3 —1for
dx 3 . 9 inaccurate
-_ﬂ: 2 X 2y 3 notation
dx 3
oy, 2 2
" dx 3 X
QUESTION 10
10.1 f (x) = ax® +bx v f'(x)=3ax?+b
o f(x)=3ax®+b v m=1
. f7 _ _1\2 v 1=3a+b
S (=) =3a(-)°+b v a+b—-3
- f'(-1)=3a+b v a=2
Now y=x+4 v b=-5
m, =1 (6)
1=3a+b
Now at x =-1
y=-1+4=3
.. Substitute (—1; 3) into the equation of f:
f(-1) = a(-1)°+b(-1)
~.3=-a-b
na+b=-3
Solving simultaneously:
a=2 and b=-5
10.2.1 y-intercept:  (0;-4) v y-intercept
X-intercepts: v 0=2x3-6x-4
0=2x3-6x—-4 v (x+D)(x*-x-2)=0
.'.0=X3—3X—2 v (X+1)(X—2)(X+1)

S 0=(X+D(x°—x-2)
S0=(x+D)(x-2)(x+1
Sx=-1 or x=2
(-1,0) (2;0)

v X-intercepts

(5)
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10.2.2

f'(x)= 6x° -6

f(x):2x3—6x—4 v
- F(x)=6x° -6 v 0=6x°-6
5 v x=%1
.0=6x“-6 v (1;-8) and (-1;0)
S0=x2-1 (4)
Sx==1
f(1)=-8
f(-)=0
Turning pointsare (1;—8) and (-1;0)
10.2.3 v
STv T intercepts
i | with the
° | axes
i / v turning
o & X points
- -2 -1 L, 4 v Shape
A A N / 3
/ N\ /
/ D /
/ - /
/ BIAN /
/ T\ /
10.24 f'(x) = 6x°—6 v f"(x)=12x
. _ v x=0
f"(x) =12x v (0:-4)
S x=0
f(0)=-4
Point of inflection at (0;—4)
10.2.4 p>0 or p<-8 v p>0
v p<-8 (2
13
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QUESTION 11

11.1 A =(2x)(3x) + 2(y)(3x) + 2(y)(2x)
. 200=6x> + 6Xy + 4xy

. 200 = 6x° +10xy
.100 = 3x? + 5xy

v 6x2+6Xy +4xy

v 200=
v ariving at answer (3)

-.100-3x? =5xy
100_3¢*
" Bx  5x
20 %
X b
11.2 V = (2x)(3x)(y) v V = (2x)(3X)(y)
3
SV = (20)(3 )(Q_ﬁj 18
5
2
-~V = (6x )[Q_ﬁj
5
-V = 1205 18
11.3 B 18 4 v V(%)
V(x)_120x—€x . V(=0
V() =120 B 32 v x=D0
5 3
3
-0=120- 22 ®)
5
-.0=600-54x>
. 54x% = 600
x2 =80
54
x2 =10
9
10
X=—
3
QUESTION 12
=—X v y>£x
v "2
y<8 v y<8
©)
12.2 see next page
14

Copyright reserved

Please turn over




12.3 C =40x+ 40y v C=40x+40y
-.40x+40y=C v searchlineon
. _ diagram
- 40y = 40>;+C . (2:8)
Ly =—IX+— v (4;6)
40 v (6:4) (5)
12.2
i v X+ ylz 10
N v V>2—X
10 y 5
Z" A v y<8
7‘ 28 v feasible
Blue ol 4:6
54
ya R (6;4) region
at (4)
* 2-—
’i&"_"
‘i"o.lé é zll é é s:a 10N 111 1:2
Red
15
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