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QUESTION 1
.11 |x=-2Y &y=-3vV v'v' Answers 2
1.1.2.1 5
(2) <—§+ 3) =tv
i -5
) (1) _, v'Substituting 0; 7)
2
t=1v vt=1 )
1122 |p=2v, (2% +q =37 vp=2
1y v'Substitution
! vq=-1 3)
1.2 x+2)y+3)=1v
v'Substituting 1
1
y+3=237
1 ¥ Simplification
Y= x+2” 3V
x v Answer 3)
% .
1.3 el 1 _3 Equating
x+2
x+2= !
x+2
S T
(x+ 2)2 1 Simplification
X+2=+1 v'factors
v x-values
x=—-lorx=-3
vV oy-
y==2ory=—4 y-values
(— 1;—2) (— 3;—4) (6)
141 | k<—1 V'V Answer )
142 | —1<k<3 v-1&3
v'Notation ()
15,1 |D:x€RY,x# -2V orx € (—w; ™), x # —2 or v x€ER
v _
x<—2o0rx>2 x#—2 )
152 |R:y>—-1v ,y€Ror/of y € [-1; ) v’ Answer (1)
[22]
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QUESTION 2
2.1.1 | v(x) is not a function, v" there are two different v’ Answer
y —values for each x. A vertical line test fails: Line v'Reason (2)
cuts the graph at more than one point. v/
2.1.2 |y € {(-0;0]U[0; @)}y ory = 0ory < 0 V'V Ans
(2)
2131 |y <0V v’ Answer (1)
2132 | g<cx <2y v'Notation
100 v'boundaries 2)
214 |y =x% xe[0;00) vV V' y = x2V'xe[0; )
y = x? xe(—o0; 0] v vy = x? xe(—o0;0] (3)
215 |ye(0;Dor0<y<1 v Answer (1)
-1;0)o0or-1<y <0
[11]
QUESTION 3
3.1 D= b - __—2
At C ) X = 2a \/ X 2(_1)
- "2 _ 4 v x value
2(-1)
y=—(-1)2—-2(-1)+3 =4 v y value 3
coordinated of C are (—1; 4)
3.2 y=0 N4 y=20
—x?2—-2x+3=0
x2+2x-3=0 J
(x—Dx-3)=0 x—-Dx-3)=0
x=1lorx= —3
v
Coordinates are x — values 3)
B(1; 0) and A(—=3 ;0)
3.3 0; 3) V4 answer (1)
34 equation of g v substitution
y— 0= _14__((13) (x — (=3)) v value of m
y=20x+3) v equation of g
y=2x+6
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E is (0; 6) E is (0; 6)

C(—1; 4 substitution in the

CE= /(0—(—1)2 + (6 — 4)2 distance formula.

— 5 answer (6)
3.5 x=2y+6 interchange x and y

x 1 answer (2)

y=g73=5%73

accept also

Yy = mx + c, SO inverse is

x=my+c

x
y=,"°¢
[15]

QUESTION 4
4.1 e =2 e =2

q=2 q =2 )
4.2 glx) = 2*+2

y—int.; let x = 0

g(0)=2°+2 =3 (0; 3) or y — int.

so both graphs pass at (0; 3) subst. (0;3)

3 = ﬁ +2

P

0-—»p p= -3

p=3 ap=-3 3)
4.3 atA: x = =3 atA:x = =3

y =273+2 subst.

=2 % answer
A(=3; 2 2) or A(=3; 2,125) ®
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4.4

—3<x <0 N4 x > -3

)

4.5

f(x)=x3;+2

after shifting
f(x=2)=

fla—2)=—=+2

N4 Subst. x by x — 2

3 J answer

xX+3-2

+ 2

2)

[12]
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QUESTION 5
5.1 x=-3 vx=-3
y=2 vy=2 (2)
5.2 a
y= +
X+ p
. v substitution of p and ¢
= +2
x+3
v . e
0-_% .5 substitution of (— 1; 0)
-1+3
_y-4
2
—4=a vVa=—-4
—4
f(x) = +3+2 (3)
5.3 y=—(x+3)+2 ¥ substitution
=-x-3+2
* v’ answer
=-x-1 )
OR
y=—x+c
2 =—(-3)+c v’ substitution
c =-1
v answer
y=-x-1 @)
5.4 xeR;x#-2 v xeR
vV x#-2 ()
5.5 k(x) = -4 9
-x+3
-4
—(x—-3)
4
:x—3+2 vV answer
(2)
5.6 -3<x<-1 or x>0 v -3<x<-1
v x20
xe(=3;-1] or xe[0; o) v xe(=3;—1]
v x€[0; 0)

2
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5.7 g(X):bX2—2 ‘/C=_2
2= b(=37 -2 v substitution (- 3; 2)
4 =b9)
b = f v p= i
9 9
Lgx)==x"-2 3)
5.8
h y = ix2 A
0 Y h(x) = —x
h_l X = iyz 9
9
9 v swop x and y
2
=—x
Y 4
y =1% %x, x>0
3 v answer with restriction
59
x<0 y
h o y=x v form of h
o v form of h !
= (must fit form of h)
Bl )
y
v form of h
v form of h !
(must fit form of &)
(2)

Downloaded from eduresourceza.com




Downloaded from eduresourceza.com

OR
[21]
x20 R
///, y=x
/// h -]
QUESTION 6
6.1 x=0:
y=—0+1)*+9
=—1+9 v’ x-coordinate of C
=8 v" y-coordinate of C
- C(0;:8) 2)
6.2 q = 8 (Horisontal asymptote) vVg=38
y=al +8 v’ substitution of
Turning point: D(—-1;9) D(-1;9)
9=a2"+38
1=4
2 va=2
2=a 3)
Sogx)=22"+8
=2""+38
6.3 y>8 OR ye(8; ) v’ notation
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v’ answer
(2)
6.4 D'(-1;7) v’ answer
1)
6.5 Reflection about the x-axis, and a translation of 1 unit v’ Reflection x-axis
left and 18 units up. v 1-unit left
¥' 18 units up
3)
OR
Reflection about the line y = 9 and a translation of 1 unit | v'v' Reflection y =9
left. v 1-unit left
3)
6.6 y =log, x v’ answer (1)
3
OR
y =—log, x v’ answer (1)
OR
y = log,— v answer (1)
6.7 1Y
y = (gj is a decreasing function
.. the bigger the x —value the smaller the y —value
maximum value of f =9
G ¥ substitution of 9
minimum value: y = (gj
5)
== v’ answer
3 4
1 1
_ L g or a
! Accept 0,01
(2)
OR
y =3 U®-3)
S IORE
_ =945 v substitution of f(x)
— @D’ —4 v’ answer
4
~. minimum = 3™* (lj or L
3 81
e Accept 0,01
81 ’
(2)
[14]
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QUESTION 7
7.1 R(-2;4) V2 V4 2)
7.2 B (-4; 0) through symmetry v -4
. AB = 4 units v’ 4 units
OR
roots: (x+2)*> =4 OR -x?-4x=0
SXx+2=12 x(x+4)=0
sx=0o0r-4
..AB =4 units 2)
7.3 m=-2 vV m=-2
eqn: y = -2x v’ eqn )
7.4 x<—-2O0R x>0 vVix< -2
vV x>0 ()
7.5 h(x) = f(—x) = —(—x+2)?+ 4 v h(x)
sym- axis: x = 2 vVix=2
Answer Only = FULL | (2)
marks
7.6 |p(x)=—fx)=(x+2)*—-4 v px)
range: ¥y = —4;y €R OR [—4; ) vy >-—4

Answer Only = FULL
marks

2)

[12]
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QUESTION 8
8.1 x=2; vVix=2
y=1 vy=1 (2)
8.2 y-int: y =0; vViy=0
x-int: == —1 v -
xX=2 x-2
Xx—2=-2 vx=0 3
Ly = (3)
8.3 v asymptotes
y v’ x/y intercept (3)
v’ shape
8.4 xXER;x +2 v X€ER
vox #2 2)
8.5.1 | Graph shifts(translates) 3 units to the left v'v' 3 units to the left
(2
8.5.2 | Graph shifts(translates) 2 units down v'v' 2 units down (2)
[14]
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QUESTION 9
9.1.1 | A(0; 1) v Answer (D
9.1.2 |fly=logsx v y=logsx (1)
913 |0<x<1 v' endpoints
v’ notation )
914 |y=0 vy=0 (1)
9.2.1
JOENF OR f7) = ax?
8 ) 4 a=2
(8;2): 2= - = a=2 (2;8):8=a(2)
= a=2 v eqn (2)
X
Sf) = [
ft0=2
f(x): x =2y?
X
y=[3
922 | f1(x) = ax?
(2:8):8=a(2’ = a=2 v eqn
f‘l(x)z 2x? (D
923 | (-3;-1) v’ each value (2)
[10]
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QUESTION 10
10-1‘ x=2andy=1 \/x=1\/y:] ()
02 3 _
x—2
3=-1(x-2) vx=-1
3=—x+2 vViy=0
3-2=—x (2)
-l1=x
103 | 3
= +1
g(x) x+1-2
3
3 e =
g(x):j+1 8(x) _1+1
xeR x#1 v reRx#]
OR or
(—oo; l)or(l;oo) ‘/(_OO; 1) or/(l; OO) 3)
104 | y=x+c Vx
=x+p+ 2:1)
y_x 5 1q OR 1=2+c¢ V-1
SrTeT 1-2=¢ )
=x-1
y=x-—1

[9]
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QUESTION 11
11.1 y= 2x2
k:x=2y vinterchange x and y
X
X v y=_|=
Y=y Y 20 y \/;
(2)
11.2 h
v’shape
v asymptote.
k
5 v'shape
v'y-intercept (5)
,1 i
2, |
_3 o
11.3 (0;00) OR y>0;yeIR ‘/(O;OO)
(1)
11.4 | 0<x<0,57 vOo<x
OR v x<0,57
x €(0,0,57] 2)
115¢>1, OR te (1; oo) v’V answer ()
[12]
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QUESTION 12
121 | y=6-0
_ \/y:6
(1)
12.2 h(x) = 4 v h(x) = 4
x—1 x—1
Y
12. 4 N
3 x_1=6—x ‘/x+1_ -

4=(6-x)(x—-1)
=6x—x*—6+x
0=—x*+7x—6—-4
= —x?+7x—10
x> —=7x+10=0
(x=5)(x-2)=0

x=50rx=2

v'standard form

v'both answers

3)

124 | CD=g(x)- f(x) v g(x) = f(x)
4
—6—x—; \/6—x—i
X
(2)
dcD _
12.5 de v'=0
6—x—4x! VR
2
—1+12:0 *
X \/x2:4
x' =4
x= —20r x=2 Vix=2
a2 @)
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QUESTION 13
13.1 | p=-3 AV p value ()
q=-2 AV g value
13.2 a
h(x) = +q. P(4;-4) is a point on h
X+p
4=_4 _
4-3
a=-2
CAY subst. p, g and point P
(2)
CA(negative)v'a value
13.3 -2
h(x)=—2 -2
(x) 3
-2
h(0) = —2 -2
0) 03
1
= _15 AV substituting x =0
oy
3
CA(negative)v answer ()
134 | x=1 CACAV'V answer ()
135 | y==(x+p)+g CAV'substitution of p and ¢
y=—(x-3)-2 values
W Sag into equation of line of
se=1 symmetry
(2)

CAV answer
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OR
y=—x+c CAVY substitution of (3 ;- 2)
Point of intersection of asymptotes (3 ; —2)
2= 34+c into equation of line of
c=1 symmetry 2)
CAVv answer
[10]
QUESTION 14
14.1 D(() : _1()) A(must be in coordinate (1)
form)v" answer
142 | ¥’ -3x-10=0
x+2)x-=5)=0
(+2)x-3) AV X’ =3x-10=0
x=-2 or x=5
A(— 2;0) CA VY factors
B(5;0)
CACA(negative and
positive)v' v each x — value @)
A(-2:0)
B(5;0)
143 | a=2 and qg=-10 CA(positive)v'a — value )
AY' g —value
14.4 b -3) 3 -2+5 3 b (-3) 3
X=—=s——=— o0 X = — A‘/x:__:__:_
2a 2D 2 2 2 2 2(1) 2
3\ (3 49 1
== -3 =|-10=——-/-12,25/-12—
g [zj (zj 4 i |
C(1,5; —12,25)
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CAY x—_ 2+5 _ g
2
(3)
CAV substitution
CAv'minimum value
145 | (—1,5; —9,25) CAVY x —value CAY y — 2)
value
14.6 > 3
2
CACAY v answer 2)
OR
g () (x)=0
(2x-3).2>0
3 CAv'product of derivatives
X2—
2
CA(positive)v answer
penalize 1 mark for incorrect
notation
(2)
[14]
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QUESTION 15

15.1 y =log, x AAY'Y answer (2)
y

15.2

%

Av'Shape of p and p”’!
Av’y — intercept of p
AV x —intercept of p!

A point on each graph

4)
153 | log, x=3 MV setting up equation
x =27 CAVx=27
0<x<27
CACAV vfor end points and 4)
inequality
ANSWER ONLY full marks
[10]
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QUESTION 16
16.1 y=2x-—12 v m = 2
m=2 (1)
16.2 (x —=4)(x+ 2)=2x—-12 v x —4d(x+ 2)
x2—-2x—8-2x+12=0 J =2x—12
x2—4x+4=0
(x—2)2=0 v standard form
x=2 factors
y=2(2)—-12
A(2; —8) Voo ly=8 5)
OR OR
y= -H(x+ 2) v |y= x*-2x-8
= x2—-2x-—8
d
AP R
dx J dx
since g is a tangent passing through A
ie2x—2=2 2x —2=2
y=2(2)—-12
= -8
A(2; —-8) v y= -8
16.3 h(x) = f(—x) V4 subst x by - x
=(—x—-4)(—=x+2) J answer
= (x+4)(x-2) (2)
OR
h(x) = x> +2x—8
16.4 (x —4dH(x+ 2)2x—-12)<0. v
4<x<6 V4 x<6
x> 4 2)
16.5 x =2y—12 v interchange x and y
1 1 2
y=§x+6 v y=§x+6 @)

[12]
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QUESTION 17
17.1 x = -1 v x = -1
y=(-1)?+2(-1)-3 J |y=0EDP+2(-D -3
= —4 V4 y=—4
3)
17.2 A(0; =3) v Answer (1)
17.3 y = a 4 V4 subst. of p
x+1 J subst. of g
3= ¢ 4 bst (0; —3 4)
T0+1 v | sust @ =3)
l1=a
v answer
= -4
9&) x+1
17.4 Before shifting, the points were v
at(1; Dand (—=1; —1) 1 -1L1-4
applying the shift on these points N4
yields: (-1-1-1-4)
1 -L1-4and(-1-1;-1 —4) v
so the points are: (0; =3)
(0; —=3) and (—2; —5) ’
OR OR | OR (4)
from the point of intersection of v -1+ 1L -4+1
asymptotes
(-1: - 4) we move a unit up and to the | v/ —1-1-4-1)
right or a unit down and to the left
sincea = 1
v [0 =3)
so the points are: v
(-1 +1;,-4+4+1) (=2; =5)

and /or
(-1 -1-4-1)
the points are ( 0; —3) and (—2; —5)
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OR OR |OR
equation of the line of symmetry is
y=(x+1)—4
y=x-—3 J equation of the line of
symmetry
y—3 = 1 B v equat'ing the two
x+1 functions
1
+1=——
g x+1
x2+2x+1=1
x2+2x =1 4
values of x
x=0o0rx=-2 v values of y
y= —-30ry= =5
The points are (0; —3) and (—2; =5)
17.5 y< 4;,y€e R vV | answer
(2)
[14]
QUESTION 18
18.1 v shape
A y
graph passing though
< !}X J the origin (3)
I § _J_—3_ _____ J asymptote
v
18.2 5= 37*t1 -3 J substitution
8 = 3—x+1
(—x + 1)log3 = log 8 v applications of log
log 8 3
(—x+1) = S ©)
log 3
log 8
x=1- g v
log 3 answer
=-0,89
18.3 graph was reflected about the y —axis | reflect about y —axis
graph was shifted 3 units up N4 shift 3 units up
graph was shifted one unit to left. v one unit to the left (3)
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OR OR OR
graph was shifted 3 units up v shift 3 units up
graph was reflected about the y axis J reflect about y —axis
graph was shifted to one the left. v one unit to the left
NB reflection should not be mentioned
after horizontal shift
[9]
QUESTION 19
19.1 -3
ot Vx=0
=§+1
2
_ _ 5 v'v =25 or = é
=25 or y= ) y ) y >
5
~(0:;2,5 or |0; 5 (2)
19.2 -3
-1 = -3
x—=2
x—2=3
x=35 v s
X =
19.3 Ya .
I v shape
i v both intercepts
2,5 i y= 1
S_—__{ _______ R v’ both asymptotes
< E / R
0 ; / 5 X 3)
v :
x=2
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194 [veR:y=1 Y yeR
vy 2)
OR .
y<1 or y>1 Viy<t Yy (2)
OR Y yemoi
ye(—xw; D) yed; o) /)’6(1; °0) (2)
19.5 -3 -3
h(x) = -3 4
X - x-95
v o3
(2)
19.6 From the graph of A:
A
y 1
hf:
y 55
- ___ i _________________________
-3 i y=-3
; (8; -4)
v i v (8; -4
x=35
v 5<x
5<«x <8 O xe(5;8] ‘/xSS
3)
OR
From translations:
h(x) <—4 . f(x) <0 (4 units up) VY £ <0
If f(x)<0,then2<x<5 VIiX): 2<x <5
. for h(x): 5 < x <8 (3 units to the right) Vhx: s<x=<8
3)
19. —
9.7 k(x) = 3x -5
x -1
By dividing x — 1 into 3x — 5:
) _
k(x)=j+3 v k(x) = +3
x—1
.. The asymptotes are: x =1 and y =3 V=1
/y:3
(3)
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OR
k(x) = 3x -5 i
x-1 vV ok(x)=——+3
Ky < =D =2 x-1
V= x—1 vix=
) /y=3
k(x)=3- 3)
.. The asymptotes are: x =1and y =3
QUESTION 20
20.2 (—1; —8) v’ answer (1)
20.3 2x+1)>-8=0 vy=0
20x+1)* =8
(x+ 1) =4 V (x+1)P =4
x+1=+2 Vix+l1=x2

x=1 of x=-3
L PQ=1+3 = 4 units

OR

2 +2x+1)-8=0
2x° +4x+2-8=0
2x° +4x-6=0

X +2x-3=0
(x+3)(x-1)=0
x=1of x=-3

L PQ=1+3 = 4 units

v PQ = 4 units

“4)

/y:()

v’ standard form
v’ factors

v PQ = 4 units

“4)

204

k(x)=2(-x+1)°> -8
=2(x* =2x+1) -8
=2x" —4x+2-8
=2x" —4x -6

v’ substituting . by —x
v’ simplification

(x2 = 2x+1)
v’ answer

(2> - 41-6) 3)
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OR

k(x) =2(=x)" + 4(—x) — 6
=2x"—4x -6

OR

k(x) =2(x—1)* -8
=2(x* =2x+1) -8

v’ substituting . by —x
v'v answer 3)

V' substituting (x + 1) by
(x—D
v simplification

=2 —4x+2-8 (2 = 2x+1)
=2x" —4x -6 v  answer
(2x% —4x-6) 3)
205 (1)y
x=|=
2
y= logl X v’ answer (D
2
OR
y=-log, x v’ answer (1)
OR
y = log, — v’ answer (1
X
20.6 y v shape
-1
4
v
B oy x-1ntercept
< 1 —
(4:-2) v’ point (4;-2) or any
v other point
3
20.7.1 |0<x<4 vVo<x
Vx=za (2)
OR
x <(0; 4] v’V answer (2)
20.7.2 Ifx<Oandf (x)>0:
- x< - 3 vv x < —3
orif x>0andf (x)<O0:
~ O0<x<l1 ‘/‘/O<x<1 “4)
[19]
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QUESTION 21
# SUGGESTED ANSWER DESCRIPTORS M:
Kk
21.1 OC = 6 units v 0OC=6
A; B: x-intercepts: Let y =0 v Lety=0
W =2x2—4x+6=0
2x2+2x—3=0 v’ Factors
~(x+3)(x—1)=0
~x=-30Rx=1 v Both x-values
A(=3; 0) and B(1; 0) =AB = 4 units v answer (5)
212 | ,=_b _ _ [ 4] - _ v’ substitution 2)
2a 2(-2) Vo= —1
OR
OR v derivative
f'(x) =—4x—-4=0=>x=-1 Vo= —1
Answer only = FULL MARKS
21.3 Subst. x = —1 in f(x)
~ ST = —2(—1)2 —4(-1D)+6 v Subst. x =-1
= 8 units v answer )
204 | pac =220
Xy — X1 .
_06 _, v" Subst. in m
T 3.0 v’ answer 2)
21.5 | mg=2;//lines v mg=2
but m, = f'(x) = —4x —4 =2 v mg = f'(x)
D=3 /—4x—é§:2
2 ’ v ox=-3
=23 4ot
:>D(—§, 71) &)
21.6 | a=—1 ;the axis of symmetry vva=-1
OR
flatt)=fla-t) v Subst.
~=2(a+t)?>—4(a+t)+6
= 2(a-t)’—4(a—1t)+6
~—=2a%—4at —2t> —4a—4t+6 (2
= —2a’+4at—2t>—4a+4t+6
~8at+8t=0
~8t(a+1)=0 Vae 1
~t=oora=-1
[18
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QUESTION 22
# SUGGESTED ANSWER DESCRIPTORS M:
k
22.1 x=1 v’ answer (1)
222 | x-int: Lety=0 vVy=0
X0 =>x = -2 Vx = -2
x—1
“A(=2; 0) @
22.3 y-int: Letx=0
240 _ - 2
1 Y TY =
- B(0; =2) v B(0; —2)
Area AAOB =~A0 x OB
{ .
_1 (2)(2) =2 units? Subst. in Area formula 3)
2 v’ answer
22.4 2+x x—1+3
f(x) = = 24x _ x—1+3
x—1 x—1 v ==
x-1 3 x—1 x—1
= — 4+ —
x-1 x-1 (2)
3 . . Cox—1 3
=x—1+1 \/Slmphfyto-a+ﬁ
22.5 3; 1 v 3 (CA from 5.2 - shift 2 units to
the right) (2)
v'1
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QUESTION 23
# SUGGESTED ANSWER DESCRIPTORS M:
Kk
23.1.1 |y>—-1;y €R vvy>0;y€ER (2)
23.1.2 g(x) =2* v g(x) =2*
~ g~y =logyx vy =log,x (2)
23.2.1 | k(x) =3x%2 ;x <0 v k(x) = 3x?
vx<0 (2)
23.2.2 | (0;0) OR origin v'v" Answer (2)
[8]
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