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FUNCTIONS AND INVERSES +35 MARKS

K/

AS

A relation is just a set of ordered pairs. There is absolutely nothing special at all
about the data that are in a relation.

In other words, any bunch of data is a relation so long as these numbers comes in
pairs.

A set of all the starting point is called “the domain” and a set of all ending points is
called a range. In other words the domain is what you start with, and the range is what
you end with (i.e. x values and y-values respectively).

A function is a relationship between x and y, where for every x-value there is only
one y-value.

One way to decide whether or not a graph represents a function is to use the vertical
line test.

If any line drawn parallel to the y-axis cuts the graph only once, then the graph
represents a function.

We use function notation f(x) to show that each y-value is a function of an x-value.

> TYPES OF MAPPINGS
FUNCTIONS
One to one mapping- x and y values are not repeated.

Many to one mapping- x values are not repeated but y values are repeated.

NON-FUNCTIONS
One to many mapping- x values repeat y values do not.

Many to many mapping- x and y values repeat.
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KEY WORDS:

v" Domain: the set of possible x-values

v' Range: the set of possible y-values

v' Axis of symmetry: an imaginary line that divides a graph into two mirror images of
each other.

v/ Maximum: the highest possible y-value of a function.

v" Minimum: the lowest possible y-value of a function.

v' Asymptote: an imaginary line that a graph approaches but never touches.

v Turning point: The point at which a graph reaches its maximum or minimum value
and changes direction.

v" Increasing- as x increases the y values increase.( positive gradient)

v Decreasing- as x increases the y values decrease. (negative gradient)

KEY NOTES:

v m>0 [ kwv right-hand rule : both x and y increases]

v m<0 [ kwv left-hand rule : as x increases ,y decreases]|
v m=0 [horizontal line]

v' m =undifined [vertical line]

v m=224 [ average gradient]

Xp—X1

v my =m, [ parallel lines]

v my.m, =-1 [ perpendicular lines]
v [ /=] [ value included]

v o(</> ) [ value excluded]

v The point is given by: [ smallest : largest]
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»> INVERSE FUNCTIONS

The term inverse means: reflection across the line y = x ( kwv right-hand
rule)
Swop x and y and hence make y be the subject of the formula

The notation for the inverse of a function is f 1

For thelinear :y=ax+c toy=ax+c¢

For exponential:y = a* to y =log, x NB: base remains the same
For logarithm: y =log,x toy =a* NB:baseremains the same
For parabola:y = a*to y = +V/2a

Only use the log for exponential graph or if the variable is an exponent

To get rid of square root: simple square both side.

NB: Inverse of parabola is not a function

Restriction of parabolic inverse to be a function:

1. For Domain: x > 0 and for the Range: y >0

2. For Domain: x < 0 and for the Range: y < 0

The inverse of a parabola is not a function.

However, if the domain of the original function is restricted then the inverse
may be a function too.

For example f(x) = x*, then the inverse of f, f'(x) = +vx, is not a function.
But if f(x) has a restricted domain x> 0 or x < 0, then the inverse will be
a function.

The inverse function is formed by reflecting the function across the line y=x

WTS TUTORING
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> READING FROM THE GRAPH

% For which value(s) of x will:

a. f'(x)>0 {where the graph is increasing/ positive gradient}

b. f'(x) <0 {where the graph is decreasing/negative gradient}

c. f(x).g(x)>0 {where both graphs are above or below}

d f(x).glx) <0 {One graph above and other one below the horizontal}
e. f(x)>0 {above the horizontal/ x-axis}

f. f(x) <0 {below the horizontal/ x-axis}

g gx)=0 {x-value of a turning point}

h. g'(x) > 0and f'(x) > 0 {both graphs increasing}

i. g'(x) < 0and f'(x) < 0 {both graphs decreasing}

jo gx)—fx) =1 {graph g(x) is above f(x) and the distance is 1 unit}
K. x.f(x)>0 {+ve x- &+ve y- value or -ve x-&-ve y-value}

. f(x).f'(x) <0 {+ve y-value and the decreasing curve}

KEY NOTE:

e Remember to manipulate the new given equation into the original one

e Maximum and minimum values means the y values of the turning point

WTS TUTORING
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> THE TRANSFORMATION OF CUBIC GRAPH
v" Translation

It affects the turning points

1. Horizontal translation: f (x + ¢)

Then x-value(s) of the turning point is translated ¢ unit left (-ve) or right (+ve)

2. Vertical translation: f (x) +

Then y-value of turning point will be translated q unit up (+ve) or down (-ve)

v" The reflection

It can affect the whole equation and the turning point. The reflection about axes
The reflections are as follows:

> reflected across x-axis p(x) = —p(x)

> reflected across y-axis p(x) = p(—x)

> reflected about the line y = x

> reflected about the line y = —x

v" The enlargement

> You simple multiply by the scale factor given

» Especial applies on the turning points

WTS TUTORING
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» THE LINEAR FUNCTION

v The forms:
. y=c [horizontal line]
2. x=c [ vertical line]
3. y=mx [ table method]
4. y=mx+c [ dual intercept method]

» Consider: k(x) =mx + ¢

¢ For shape:
Ifa>0 [kwvright — hand rule] and a < 0 [ kwv left — hand rule]
v" Domain and Range: are all real numbers.
v Drawing a neat sketch:
e Determine the x-intercept (let y = 0)
e Determine the y-intercept (let x = 0)

e Plot these two points and draw a straight line through them.
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> DETERMINING THE EQUATION

v' Determine the gradient of the function.
v’ Substitute the value of the gradient into the general formula for the linear function.
v Solve for c.

v’ Write the equation in the form: y = mx + ¢

WTS TUTORING
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v" Forms
Lo k() ==
2. wk) = % +q

3. v(x)= —

x+p

4, s(x) =L+q

xX+p

> Consider: s(x) = —+q

x+p

> HYPERBOLA FUNCTION

[Table method]

[Table method but take note of y asymptote: y = q]

[Table method but take note of x asymptote: x — p = 0]

[Dual-intercepts method and both asymptotes]

v For shape: if a > 0 [ 1st and 3rd quad] & if a < 0 [2nd and 4th quad]

a=>0
A
oS4
II
II-
A\
"'\. |I = _"
i
- L=
- 0 X

v' Two asymptotes; y =q&x—p =0

v For x —intercepts let y = 0

v For y —intercepts let x = 0

a<10
A A
Iy
p=-x /"
e
-
0 I
|lll.
|III
|
Yy

v For domain and range: all real numbers excepts the value of p and g
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v" Draw a neat sketch

v" Follow these steps:

Indicate the asymptotes

Indicate the axes, both x and y intercepts

Consider the shape

> EQUATIONS OF AXIS OF SYMMETRY

1. For increasing function/ m > 0/ positive gradient: y = x + ¢
2. For decreasing function/ m < 0/ negative gradient: y = —x + ¢

NB: for the value of ¢ use asymptotes the point of intersection.

»> DETERMINING THE EQUATION

v Always start with the asymptotes if given in the graph or domain/ range form
v And hence substitute with any point along the curve for the value of a
v’ Take note for the two unknowns: two points are needed and solve the two equations

simultaneously

WTS TUTORING
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» PARABOLA GRAPH

v" Forms
1. k(x)=ax? [Table method]
2. wkx)=ax?+gq [Table method but take note of turning point: (0; q)]
3. v(x)=ax*+bx+c [Dual-intercepts method]
4. s(x)=alx—p)+q [Dual-intercepts method and turning point: (p; q)]
KEYS NOTE:

v" The graph of a quadratic function is a parabola.

v’ A parabola can open up or down.

v’ If the parabola opens up, the lowest point is called the vertex.

v" If the parabola opens down, the vertex is the highest point

v" NOTE.: if the parabola opened left or right it would not be a function.
v" The standard form of a quadratic function is g(x) = ax2 + bx + ¢

v" The parabola will open up when the value of a is positive.

v' The parabola will open down when the value of a is negative.

» LINE OF SYMMETRY

v' Parabolas have a symmetric property to them.

v' If we drew a line down the middle of the parabola, we could fold the parabola in half.

v We call this line the line of symmetry.

v" Or, if we graphed one side of the parabola, we could “fold” (or REFLECT) it over, the line of

symmetry to graph the other side.

WTS TUTORING 12

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

> Consider: f(x) = ax®> + bx + ¢

v" For shape: if a > 0 [ concave up] & if a < 0 [concave down]

a=10 a=0

v' Axis of symmetry ; x = — %

v/ Maximum or minimum y = substitute the x value of the turning point into original
v' Know how to complete the square from: f(x) = ax? + bx + c to f(x) = a(x —p)? + q
v For x —intercepts let y = 0
v" For y —intercepts let x = 0
v For domain: all real numbers
v' For range: [(—o0; y] or [y; ) ]
v" Draw a neat sketch:
1. Intercepts
2. Shape

3. Turning point
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> PARABOLAS OF THE FORM y = a(x + p)2 +q

v The value of a tells us if the graph is concave ( a> 0) or convex (a <0).

v The equation of the axis of symmetry of the graph is obtained by putting the expression

X + p = 0 and solving for x.

v The axis of symmetry passes through the x-coordinate of turning point of the parabola.

v The graph of y = a(x + p)? + q is obtained by shifting the graph of y = ax’ by p
units to the left or right and then q units up or down:

o If p>0, the shift is left

e Ifp <0, the shift is right.

e If g >0, the shift is upwards.

e If q<0, the shift is downwards.

v The y-coordinate of the turning point is q.

v The y-intercept of the graph can be determined by putting x = 0.

v The x-intercept(s) of the graph can be determined by putting y = 0.

> DETERMINING THE EQUATION
v’ Always start with substituting the turning if given into : s(x) = a(x — p)? + q
v And hence substitute with any point along the curve for the value of a

v' If intercepts [x;: x,] and one point (x; y) on the curve given and then substitute into:

y=a(x—x)(x—x3)

v’ Take note for the two unknowns: two points are needed and solve the two equations simultaneously

v' Any point along the y-axis is given by 1y =y —y;
v' Any point along the y-axis is given by :x = xf — x;
v Length is given by: d = f(x) — g(x) if f is above g and for the maximum;

substitute with the x value turning point

WTS TUTORING
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> READING Y-VALUEK
» For which value(s) of k will f(x) has:
v' The roots of a quadratic equation are the x-values when the equation is zero.
v’ The roots are the x-intercepts of the graph.
v" When you are asked to ‘determine the nature of the roots of an equation:
“you are NOT asked to solve the equation”.
v' Summary:
To find the nature of the roots of a quadratic equation: ax? + bx + ¢ = 0, A = b? — 4ac the discriminant.
*If A<0: The roots are non-real/no real roots.
*If A=0: There are two equal, real and rational roots.
*If A>0: There are two real roots which may be rational or irrational.
*If A is a perfect square: the roots are rational.
If A is not a perfect square: then the roots are irrational

e The nature of the roots also tells us about the x-intercepts of the graph of the quadratic equation

WTS TUTORING 15
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Nature of roots Graphs

A<0 A 4 4

Hoots are non-real. /

There are no x-intercepts.

A=0 [r\*

Roots are real and equal.

A
Y

)

A A
There is only one x-intercept Ak A
and it is at the turning point \
of the graph. . - |
ﬂ. > (} v Y

Roots are real and unequal
(two roots): A A

If A is a squared rational " / /
number, roots are rational. ‘4:79 .f

- [P
If Ais not a squared number, /
the roots are irrational. Y X

. = -..1;_\“ =
P %

Note: The line y = k + ¢ has to intersect the graph f(x) at different places.

Make sure the given equation is derived to the original equation and make y the subject of the formula

WTS TUTORING 16
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» EXPONENTIAL FUNCTION

v" Forms
1. k(x)=ab* [Table method]
2. w(x)=ab*+q [Table method but take note of y asymptote: y = q]
3. v(x)=ab*? [Table method but take note of shift: x — p = 0]
4. s(x) =ab*™P +q [Dual-intercepts method and the y- asymptote : y = q]

» Consider: k(x) = ab”*

v" b >1 :increasing function: as x increases y also increases

v" Kwv- Right -hand rule

» Consider: k(x) = ab™

v' 0 <b <1 :decreasing function: as X increases y decreases

v Kwv- left -hand rule

> Consider: w(x) = ab**? + q

v' Asymptote; y = q

v If p <0, the graph shift p units to the right.

v' If p>0, the graph shift p units to the left.

v If >0, the graph shift q units upwards.

WTS TUTORING
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v' If q <0, the graph shift q units downwards.
v" NB: p is for the translation not for asymptote.
v" For x —intercepts let y = 0

v For y —intercepts let x = 0

v For domain all real numbers

v' Fortherange: y > qory<gq

v Drawing a neat sketch

e FOLLOW THESE STEPS:

v Indicate the asymptote :Only One asymptote
v Indicate the axes, both x and y intercepts

v Consider the shape

»> DETERMINING THE EQUATION

v Always start with the asymptote if given in the graph or range form
v And hence substitute with any point along the curve for the value of a
v' Take note for the two unknowns: two points are needed and solve the two equations

simultaneously

WTS TUTORING
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> LOGARITHM FUNCTION
% Form:y =log, x
v' Work with log as it is or change it to exponential form: x = a”

v And hence use the table method to draw the graph as x dependent

> DETERMINING THE EQUATION

®,

% Form:y =log, x

v’ Substitute with any point along the curve for the value of a

WTS TUTORING
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KWV 01

QUESTION 4

The sketch below shows the graphs of f(x)=-x"-2x+3 and g(x)=mx+gq.
Graph f has x-interceptsat A and B(1; 0) and a turning point at C.
The straight line g, passing through A and C, cuts the y-axis at E.

e
g~ |E
C
f
A B x
o >
l
4.1 Write down the coordinates of the y-intercept of f; (D)
4.2 Show that the coordinates of C are (~1:4). (3)
43 Write down the coordinates of A. (1)
4.4 Calculate the length of CE. (6)
4.5 Determine the value of k if A(x)=2x+k isa tangent to the graph of f (5)
4.6 Determine the equation of g™, the inverse of g.inthe form y= . (2)
4.7 For which value(s) of x is g(x)2 g™'(x)? (3)

(21]

20
WTS TUTORING

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

QUESTION 5

The sketch below shows the graphs of f(x) = +q and g(x)=2%+r

® g intersects the vertical asymptote of fat A,
* B isthe common y-intercept of 7 and ped
® y=2 isthe common horizontal asymptote of f and g.

5.1 Write down the value of r.

5.2 Determine the value of p.

53 Determine the coordinates of A.

54 For which value(s) of x is f(x)-g(x)>0?

5.5 If h(x) = f(x-2), write down the equation of A.

WTS TUTORING

)
[12]

21

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

MEMO: 01

QUESTION/VRAAG 4
Jn‘,
' g y=2x+6
E(0 - 6)
C(-1:4)
//"- T
f
A(-3:0) B(1:;0) x
5 b
/ \
s ,
/ \
¥ )
4.1((0:3) v (0:3) (1)
4.2 x:_i or _2x—2=0 "'I.\'=——(_2) or —2x—2=0
2a -7 2D
> o
2(-1) B v simplification
=-1
y=—(-1)?=2(-1)+3 or | _ 4dac -b’ v in Itllc context of a turning
4a point
_1¥3)= (= 2) —(-1)*-2(-1)+3
_4 _4(=1)3)=-(-2) 1
A(-1) A-1)3)-(=2)
4(-1)
C(-1:4) (3)
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43| B(lL: 0} By symmetry/Deur simmetrie A(—S : O) v A[_ 3;0)
OR/OF (1)
x+2x-3=0
(x+3)x-1)=0
x=-3 or x=1
A(-3:0) v A(-3,0)
i (1)
4.4 | Equation of g:
4-0
m=
—-1+43
=7 v om=2
y=2Ix+gq OR/OF  y-0=2(x+3) v'subs of A(-3:0) or
0=2(-3)+q or 4=2{—1}+q y=2x+06 C(-1:4)
=0 or y—4=2x+1
? ) ) v y=2x+6
y=2x+06 ’
E(0:6) v E(0:6)
C(-1:4) o .
; o - ¥ substitution mto distance
CE=(0+1) +(6-4) formula
R . v answer
=+/5 umts/2.24 units
(6)
4.5 f(x)==2x-2. Butm =2 v —2x-2
—2x-2=2 v —2x-2=2
x=-2
f-2)=3 vye3
v=2x+k
3=2(-2)+k
k=7 v answer (5)
OR/OF
—x?—2x+3=2x+k vyl 2x+3=2v+k
—x"—4x+3-k=0
5 ¥ standard form
x +4x-3+k=0
Forequalroots: A=b"—4ac=0 v'b —dac=10
(_ 4]3 —4-1(3-k)=0 (4}3 —4()(k-3)=0 ¥ substitution
16+12-4k=0 or 16—-4k+12=0 Ve
answer
k=7 k=7 (5)
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46| & y=2x+6
g x=2y+6 vx=21y+6
ly=x-0
. x—0
1.':'l_6 01\1'I2£_3 y’-L: 01‘_}:——3
) : y=3 3 >
2)
47| glx)zg " (x)
x—6 ) x—6
24622 Y 2x 4622
41‘+1‘>r_—6 VAx+12=2x-6
3x=-18 v r>—6
xz-0 (3)
[21]
QUESTION/VRAAG S
5.1 r=2 vi=2 (1)
52 | &gl)=2"+2
g(0)=2"+2=3 V' g(0)=2"+2
' v o y=
B(0:3) y=3
3 v substitute B(0 : 3) and g =2
3= +2
0-p v p=-3
=-3 (4)
53 JatA: x=-3 v at A:x=-3 (p-value)
y=2"+2= ll v substitute x=-3 into
8 exponential eqution
1 17
A[—S l—] or A[—S —] or A[—3 :2.125)
8 g v’ y-value
3)
54 | -3<x<0 OR/OF  (-3:0] v-3<x
vi=0 (2)
5.5 fix)= 3 +2
x+3
-7 3 7 . . -
fx=-2)= T v substitution of x—2
- 3
3 v h(x)=——<+2
h[x)=x_1—3 () x+1
(2)
[12]
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KWV 02
QUESTION 4

The sketch below shows the graph of f(x)= % +3. The asymptotes of f intersect at A.
X

The graph f intersects the x-axis and y-axis at C and B respectively.

y]
¥
X
i

4.1 Write down the coordinates of A.
42 Calculate the coordinates of B.
4.3 Calculate the coordinates of C.
44 Calculate the average gradient of f between B and C.
4.5 Determine the equation of a line of symmetry of f which has a positive y-intercept.

WTS TUTORING
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QUESTION 5
Given: f(x)=x>-5x—14 and glx)=2x-14

5.1 On the same set of axes, sketch the graphs of / and g. Clearly indicate all intercepts
with the axes and turning points.

1

52 Determine the equation of the tangent to f at x =2 3

3.3 Determine the value(s) of & for which f(x)=4 will have two unequal positive
real roots.

5.4 A new graph h is obtained by first reflecting g in the x-axis and then translating

it 7 units to the left. Write down the equation of 4 in the form ﬁ(x) =mx+c.

WTS TUTORING
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QUESTION 6

In the sketch below, P is the y-intercept of the graph of v (x)=b". T is the x-intercept of
graph g. the inverse of . R is the point of intersection of f and g. Straight lines are drawn
through O and R and through P and T.

X
»
6.1 Determine the equation of g (in terms of &) in the form y= ... (2)
6.2 Write down the equation of the line passing through O and R. (1)
6.3 Write down the coordinates of point P. (1)
6.4 Determine the equation of the line passing through P and T. 2)
6.5 Calculate the value of 5. 5)

WTS TUTORING
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QUESTION/VRAAG 4

MEMO:02

41| A(4:3) v (4. 3)
(1)
6
42| y=
y= ) +3 v r=10
_3 3
a 2 vy ==
’ 2
3 _
B[O:—} (2)
2
4.3 6
0:}_4.,.3 vy=0
¥—4
—3lx—4)=6
—3x+12=4¢6
vix=2
-— 7
o 2)
C(2:0)
4.4 3
0—? 0—%
Average gradient = = v =
T 2-0 2-0
B 3 ,/_E
=7 n
(2)
45| y=—x+7 v om=-1
v’J.'z__\'—'?
OR/OF OR/OF
m=-—1 v om=-1
SLy=3=—(x-4)
)] = — -.'r
y=-x+7 vy e .
(2)
9]
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QUESTION/FRAAG S

5.1

f

¥ x-intercepts
¥ y-intercept
v shape

v TP

g

¥ x-intercept and

y-intercept
¥ shape

(6)

1
Vv oy=-20—
! 4

81

(2)

5.3

—201<:k~:—14
4

v-20lck
4
vk<-14

@

54

Reflecting in the x-axis: y=-2x+14

y=-2x+7)+14

Shifting 7 units to the left: = 2% -14+14

=—zX

viy=-2x+14

(2)
[12]
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QUESTION/VRAAG 6

61| f:y=b"
. v interchange x and y
-1, . _ 13 = )
frix=b ¥ answer
y =log, x )
6.2 |y=x ¥ answer (1)
6.3 | P(0: 1) ¥’ answer (1)
6.4 | T(1: 0) ¥ coordinates of T
y=mx+c
y=-x+1 v y=-x+1 2
6.5 | At point R, PT and OR intersect:
-x+l=x
2x =1 v —x+l=x
1
r=3 v x=1
- 2
1
] = — ].
» 1 1). . -
Substitute ~:— |into the equation of f:
J.' = bx
1
1 5
Zop?
2
\2 ¥ substitution
b= . 1
2) a4 v b=—
4
OR/OF (5)
At point R, PT and OR intersect:
—x+l=x
2x=1 v —x+l=x
1
73 v x=1
1 2
'}, - E v V= l
2
Substitute [% %] mnto the equation of g
v =log,x
1 1
— =log, _]
j S o
= = ¥ substitution
11
b? =—
2
1 2 1 v b :l
bo(2) -1 ;
2 4 (5)
[11]
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KWV:03

QUESTION 4

The graph of f(x)=log, x is drawn below. B(%; p] isapointon f

3

0. ;I X
| .f'r
|
I|
4.1 For which value(s) of x is log, x<07?
3

4.2 Determine the value of p, without the use of a calculator.
43 Write down the equation of the inverse of f in the form y=...
4.4 Write down the range of y= ' (x).
4.5 The function A(x)= (%} is obtained after applying two reflections on 1.

Write down the coordinates of B”, the image of B on h.

WTS TUTORING

@)

(3)
2
(2)

2)
[11]
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QUESTION 5

The graphs of f(x)= % +4 and parabola g are drawn below.
x

e C, the turning point of g, lies on the horizontal asymptote of f.
e  The graph of g passes through the origin.

3
e B (k;l:;—‘ | is a point on f such that BC is parallel to the y-axis.
J

—
S \
\

\

| I

'|| :

|

'|| L .
3 I: ’r'; %

!
5.1 Write down the domain of 7. 2)
5.2 Determine the x-intercept of £. (2)
5.3 Calculate the value of k (3)
5.4 Write down the coordinates of C. (2)
5.5 Determine the equation of g in the form y=a(x+ p)* +q. (3)
56 Forwhich value(s) of x will % <07 )

g X
5.7 Use the graphs of f and g to determine the number of real roots of
2 -5=—(x— 3}2 — 5. Give reasons for your answer.
x (4)
[20]
WTS TUTORING

32

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

QUESTION/VRAAG 4

MEMO:03

4.1 D<x=lor (0:1]

v' v answer

(2)
4.2 16
p=log ; ) v substitution
4]" 1
3 9
4Y (4Y v [iJJ
3 ] 3) \3
p=2 v answer .
(3)
4.3 fry=log,x
f_l:x=log4y v x=logy)
: 3
v:[i] /,1’=[i]
(2)
4.4 y=0 or ye(0:=) v v answer
(2)
4.5 16 Y2
B
0
(2)
[11]
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QUESTION/VFR4AG S

X

plaasgevind.

5.1 YER x=-1 v XER
v x#=-—1
2)
5.2 x-intercept of f
__ 2 4 v equating to 0
x+1
2
x+1 B
2=—4x—-4
4x = -6
3
r=-= v answer
- 2)
5.3 2
y=——x4
x+1
14 2
- = v substitution
3 kF+1
2 :
2 14 4
k+1 3
2 2
kel 3 v simplification
2k+2=6
k+1=3
v answer
k=2 _
3
5.4 C(2:4) v 2
v 4 (2)
5.5 X 2
- v=alx+p) +q ( )2
v alx—=2) +4
= a(x — 2)2 +4 \
Substitute (O‘_: o) v Substitute (0 : 0)
0=al0—-2) +4
0=4a+4
v a=—1
a=-1
y=—(x-2) +4 3
3 3
5.6 X=—— or —l<x<0 or x=4 ng__j
viv —1l<x<0
v x>4
4)
5.7 2

— —5: f shifted 1 unit to the right and 9 units down.

[ is 1 eenheid na regs en 9 eenhede afgeskuif.
—(x- 3)3 —5: g shifted 1 unit to the right and 9 units down.
£ is 1 eenheid na regs en 9 eenhede afgeskuif.
Therefore the shift of both graphs took place relative to each
other/Dus het die skuif van die grafieke relatief tot mekaar

They only intersect in the third quadrant.

Hulle sny mekaar slegs in die derde kwadrant.
Therefore there is only one point of intersection.
Daar is dus slegs een snypunt.

v' both shufted 1 umit to
the right

v' both shufted 9 units
down

v relative shift

v' one real root
(4)
[20]
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KWV :04

QUESTION 4

X
. . . 1
Given the exponential function: g(x)= [:)

4.1 Write down the range of g.
4.2 Determine the equation of g™ in the form y= ...
4.3 Is g~ afunction? Justify your answer.
4.4 The point M(a :2) lieson g™
44.1 Calculate the value of a.
442 M ', the image of M., lies on g. Write down the coordinates of M,
4.5 If h(x)=g(x + 3) + 2. write down the coordinates of the image of M’ on h.

WTS TUTORING

(1)
(2)

(2)

(2)

(3)
[11]
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QUESTION 5

1

5.1 Given: f(x]=x+2+3
5.1.1 Determine the equations of the asymptotes of f.
5.1.2 Write down the y-intercept of f.
5.1.3 Calculate the x-intercept of f.
514 Sketch the graph of f. Clearly label ALL intercepts with the axes and any
asymptotes.
5.2 Sketched below are the graphs of  k(x)= ax’ +bx+c and h(x)=—2x+4.

Graph k has a turning point at (-1 ; 18). S is the x-intercept of h and £k
Graphs h and k also intersect at T.

(-1:18)

521

52.2

523

524

52.5

WTS TUTORING

Calculate the coordinates of S.

Determine the equation of k in the form y=a(x+p)’ +¢g

It k(x) =—2x? —4x+16. determine the coordinates of T.
Determine the value(s) of x for which k(x) < h(x).

It is further given that k is the graph of g’ (x).

(a) For which values of x will the graph of g be concave up?

(b) Sketch the graph of g, showing clearly the x-wvalues of the turning
points and the point of inflection.

(2)
(1)
(2)

3)

(2)
3)
(5)
(2)

(3)
[25]
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MEMO: 04

QUESTION/VRAAG 4
4.1 y>0 v answer
(1)
OR/OF OR/OF
ve (O L) v answer
] (1)
gyv= {7
) 1V y
gl;‘t'zt?] v’x:(l]
- \, 2
y=log;x or y=-log;x or y=log, 1 v equation (2)
1 x
2
4.3 Yes. The vertical line test cuts g once v yes
Ja. Die vertikale lyn toets sny g slegs eenkeer. v valid reason (2)
OR/OF OR/OF
Yes. For every x-value there is a unique y-value v yes
Ja. Vir elke x-waarde is daar ‘n unieke y-waarde v valid reason
(2)
OR/OF OR/OF
Yes. g is a one-to-one function / Ja. g is ‘n een-rot-een funksie | v yes
v valid reason
(2)
OR/OF OR/OF
Yes. The horizontal line cuts g only once v yes
Ja. Die horisontale lyn sny g slegs een keer v valid reason
(2)
441 y__logzx
_ v correct subst into correct
2=—log,a
formula (a ; 2)
32
a= 22 _ l or ag= l = l
- 4 2 4 v answer (2)
442 1 v answer
M’ 2;:=| or M'(2;a) 1
4 (1)
45 7 9 vV 1
M" [— 1:—] 9
4 v =
4
3)
[11]
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QUESTION/VRAAG S

5.1.1 x=-2 v answer
=3 v answer
2
512 7
(D E EJ v answer
(1)
5.1.3 1 320
+ = —
x+2 vy=0
1+3(x+2)=0
3x=-7
7
X= 3 v answer
) 7 ; [:2)
x-intercept (_E : 0}
514

v asymptotes at

y=3and
x=-2

v intercepts at
y=3.5and
x=-23

v shape

(reasonable

representation in
correct quadrants)

©)
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5.2.1 —2x+4=0 vy=0
2x=4
x=2 vx=2
. S(2:0)
2)
522 Equation of k:
y=a(x+1) +18 v y=alx+1) +18
0=a(2 +1]2 +18 or O=a(-4+ 1]2 +18 v “ﬂj:‘tigne (2:0)or
9a=-18 (=4:0)
a=-2 v a
y==2(x+1) +18 (3)
5.2.3 —2x? —4x+16=—2x+4 v’ equating
—2x* —2x+12=0
Y +x—6=0 v standard form
(x+ 3Xx_2): 0 v factors
-3 or x=2
x=-3 ot x=2 v choosing x = -3
y=-2(3)+4=10 v answer
T(-3:10) (5)
5.2.4 x<-30rx>2 v’ answer
(2)
OR/OF 85}’01”
(—00 - _ 3) W (2 . 00) answer
(2)
52.5(a) | x<—1 v'v" answer
(2)
OR/OF OR/OF
(=0 =1) v’ answer
2)
5.2.5(b)

v shape of cubic with
local min tp moving to
local max tp

v turning points at x =2
and x=-4

v point of inflection at
x=-1

(3)
(23]
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QUESTION 4

The lines y=x+1 and y=—x—7 are the axes of symmetry of the function f(x)=— 2 +q.
x+p

4.1 Show that p=4 and ¢=-3.

42 Calculate the x-intereept of f.

4.3 Sketch the graph of f. Clearly label ALL intercepts with the axes and the asymptotes.

QUESTION 5

KWV QP 05

Sketched below are the graphs of f(x)=-2x> +4x+16 and g(x)=2x+4.
A and B are the x-intercepts of f. C is the turning point of f.

5.1

5.2

5.3

5.4

5.5

5.6

5.7

Al-y C
£
v
A B X
i \

Calculate the coordinates of A and B.
Determine the coordinates of C, the turning point of f
Write down the range of f.

The graph of h(x)= f(x+ p)+ g has a maximum value of 15 at x =2,
Determine the values of p and gq.

Determine the equation of g™, the inverse of g, in the form y= ...
For which value(s) of x will g ' (x).g(x)=07?

If p(x)= f(x)+k, determine the value(s) of k for which p and g will NOT
intersect.

WTS TUTORING

(C))
@

)
o]

3)
2
(L)

3
€]

)

)
(18]
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QUESTION 6
6.1 Given: g(x)=3"
6.1.1 Write down the equation of g~ inthe form y=...

6.1.2 Point P(6 ; 11) lies on A(x) =3*""+2. The graph of & is translated to
form g. Write down the coordinates of the image of P on g.

6.2 Sketched is the graph of f(x) =27 +¢.T(3 ; 16) is a point on f and the asymptote
of f is y=-16.
Jhy
T(3; 16)

X

0 »
a—‘—”‘f//
-16

Determine the values of p and gq.

WTS TUTORING
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MEMO : 05

QUESTION/VRAAG 4
4.1 x+l=—x-7 x+l=—x-7
2x =-8 v 2x=-8
x=—4 vVx=—4
1 =-3 v y=-2
) =—
s flx) = -3
: x+4
p=4 and ¢g=-3 “4)
OR/OF OR/OF
ptg=1 ... (1) Yptg=1
q=p-7 ....... () v q=p-T7
subs. (2) into (1)
ptp-7=1 v/ substitution
2p=8 v’ simplification
p=4
=3 @)
42 )
y= -3
Tox+4
-2
0 = - :‘ \/ =
x+4 ’ y=0
—2-3(x+4)=0
—3x—14=0
14 14
R Vo= 2)
i 3
43
v' horizontal asymptote
N v’ vertical asymptote
—4.67/ v’ y intercept
o O% v’ shape
o a5 -
“)
[10]
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QUESTION/VRAAG S

5.1 —2x7 +4x+16=0
Vo2 -8=0 v’ factors
(x—4)(x+2)=0
.\”:4 01‘.\':_2 \/\»:_2 \/1(:_1,
~A(-2:0) and B(4:0) 3)
5.2 f(x)=—2x" +4x+16
b -4 »
2a —-2(2)
SO ==20)"+4(D)+16=18
- C(1:18) v 18 (2)
OR/OF OR/OF
f(x)=-2x" +4x +16
Sl () =—4x+4
—4x+4=0
x=1 !
F)=-2(1)*+4(1)+16=18 v 18
- C(1:18) (2)
5.3 v <18 vy <18
(D
OR/OF OR/OF
ye(—»:18] v ye(—»:18]
()
54 TP (1:18) forf
TP (2:15)forh v TP for h at (2 ; 15)
. ] \/p:—l
p=-1 ¢=-3
vg=-3
3
5.5 y=2x+4
x=2y+4 v'swop x and y
' 1
121.\*—2 ‘/.1‘=—x—2
2
2
5.6 g(x)=0o0r g (x)=0
x=4 or x=-2 (product 0 at x-intercepts) Vx=4
Vix=-2
2
WTS TUTORING
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5.7 —2x? +4x+16+k =2x+4 v'equating
o 4124k =0 v standard form
b2 —4ac <0 v b’ —4ac <0
i v it
(2)? —4(=2)(12+4) < 0 substitution
4+8(12+k)<0
100 +8%k <0
k<-125 v answer
3
OR/OF
OR/OF
g'(v)=2 Vgl(x)=2
fl(x)=—4x+4=2 v fl(x)=—4x+4
1
X=—
2
D175 v f Ll17s
S =174 113 .
¢ [E] = ‘:‘( ZJ ‘
Sk <-12.5 v’ answer (5)
[18]
QUESTION/VRAAG 6
6.1.1 y =3
=3 v swop x and y
v =log, x v equation
)]
6.1.2 x)=3""+2
Transformation: 4 units left, 2 units down
v x=2(A)
P(2:9)
Y y=9(A)
)]
62 | f()=2"" +q
vg=-16
qg=-16 q
— ~Apt+3 _
12(;3 ., 16 v’ substitute (3 : 16)
= J4
2P_3 :‘25 . v 3_p+3 :25 or p+3:10g2 32
SopH+oa=2C
p=2 v p=2
@
[8]
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WHERE TO START MATHS AND SCIENCE TUTORING

Our vision is to create a majority of learners who will master Maths and Science around the country

> TO: EDUCATORS & LEARNERS
v JOIN US ON WHATSAP GROUP: 082 672 7928

v WE CONDUCT THE FOLLOWING PROGRAMS

<> WTS VISITING SCHOOL PROGRAM
v DAYS : FRIDAYS, SATURDAYS & SUNDAYS
v" SUBJECTS : MATHS, MATHS LIT AND PHYSCS
v TIME : ANY TIME AND EVEN CROSSNIGHTS
<> WTS PRIVATE CLASSES

% AREAS: RICHARDS BAY
% MTUBATUBA

s EMPANGENI

s ESKHAWINI

s DURBAN

% PMB

v GRADES :8TO 12
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o> WTS SATURDAY & SUNDAYS CROSS DAYS CLASSES

v" LEARNERS FROM DIFFERENT SCHOOLS ARE ALLOWED

v' TIME : 08:00 TO 16:00

v" SUBJECTS : MATHS & SCIENCES

v" VENUE : RICHTEC COLLEGE (RICHARDS BAY)
v DAYS : SATURDAYS

<> WTS FINISHINING / UPGRADING SESSIONS

v PLACE : KZN RICHARDS BAY

v" SUBJECTS : MATHS & PHYSCS

v TIME : 18:00 TO 22:00

<> WTS CROSSNIGHTS
v EVRY TERM
<> WTS CAMPS
v EVERY TERM
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