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1. Introduction

The declaration of COVID-19 as a global pandemic by the World Health Organisation led to the
disruption of effective teaching and learning in many schools in South Africa. The majority of
learners in various grades spent less time in class due to the phased-in approach and rotational/
alternate attendance system that was implemented by various provinces. Consequently, the
majority of schools were not able to complete all the relevant content designed for specific grades

in accordance with the Curriculum and Assessment Policy Statements in most subjects.

As part of mitigating against the impact of COVID-19 on the current Grade 12, the Department of
Basic Education (DBE) worked in collaboration with subject specialists from various Provincial
Education Departments (PEDs) developed this Self-Study Guide. The Study Guide covers those
topics, skills and concepts that are located in Grade 12, that are critical to lay the foundation for
Grade 12. The main aim is to close the pre-existing content gaps in order to strengthen the mastery
of subject knowledge in Grade 12. More importantly, the Study Guide will engender the attitudes

in the learners to learning independently while mastering the core cross-cutting concepts



How to use this Self Study Guide?

This Self Study Guide summaries only two topics, Functions and Finance. Hence
the prescribed textbooks must be used to find more exercises.

It highlights key concepts which must be known by all learners.

Deeper insight into the relevance of each of the formulae and under which
circumstances it can be used is very essential.

Learners should know the variables in each formula and its role in the formula.
Learners should distinguish variable in different formulae.

More practice in each topic is very essential for you to understand mathematical
concepts.

The learners must read the question very carefully and make sure that they
understand what is asked and then answer the question.

After answering all questions in this Self Study Guide, try to answer the previous
question paper to gauge your understanding of the concepts your required to

know.




3. Functions

3.1 Notes/Summaries/Key Concepts
What learners must know:

Revise the functions discussed in Grade 10:

Straight line: y=ax+gq

Parabola: y:ax2+q
a

Hyperbola: y=—+g¢g
X

Exponential graphs: y=a.b" +¢
Effects of a, p and g on the graphs of the functions:

Parabola: y=a(x+p)’+p

Hyperbola: y=—a +q
X+p

Exponential graphs: y=a.b""" + gwhere b>0, b=1

to differentiate between different shapes of graphs based on the equation.

to draw graphs

to analyze and interpret graphs, make deductions from the given graphs.

how to recognize the domain and the range

identify the asymptote (s).

how to find the point (s) of intersection

that hyperbola must have arms at all times, and show at least one point on the other arm

to investigate the average gradient between two points on a curve




TYPES OF FUNCTION

Function Equation Shape
1. Linear Function f(x)=mx+c or
&Y
f(x)=ax+q
< 2
y=ax+gq
v

Quadratics Function i) f(x):ax2 2

i) f()=a+g U
i) f(x)=ax’+bx+c
)

v)  f()=a(x+p) +q < >
V) S =ax-x)(x-x,) $maxE Py
Hyperbolic Function a ¥
° y:—+q F
X
A —
a  ssssss=ssss EmsEEEmEEEE
xrp y=—+q
x
v
. Exponential i — b V
Function ) J(x)=ab"+q ) 'y
y=ab" +gq /
. + mllllllllllll
i)  f(x)=ab™" +q < >
v




Linear Function

a) Standard form is given by f(x)=mx+c or f(x)=ax+gq

a and m represent the gradient or

slope c and g are the y-intercept

b) Shape of the graph

m<0 and a<0 m>0 and a>0
yﬂ
V4 /
\ < >
< \ > /
v
v
m=0 and a=0 m and a undefined
A (horizontal line)' y4  (perpendicular line)
) / pafallel to x-axis T/ 7 parallel to y-axis
< > < >x
X
v

c¢) Domain: xeRr
Range: yer




Effect of a and q on the graph

Function

f(x)=2x

a on the graph

f(x)=—"2x

AT SUN Y

Function

f(x)=x+3

q on the graph

S

Notes
If a >0, the line slopes
up from left to right.

As the positive value of a
increases, the straght
line gets closer to the y-
axis.

If a <0, the line slopes
down from left to right.

As the negative value of
a decreases, the straight
line gets closed to the y-
axis.

Notes
q > 0 graph move or

shift g units up and the y-
intercept is on the
positive side.

q <0, graph move or
shift g units downwards
and y-intercept is
negative side




Sketching the graph

e The following steps must be taken into account when sketching

Steps: /
- Find x- and y- intercepts or
- Use table method / \
- Determine the shap

Worked-out example

Given: f(x)=2x-4
a) Calculate x - and y - intercept of . (4)

b) Sketch the graph of 1. (2)

c) Determine the range of .

(1)
d) Determine the gradient of i(x), if A(x)=—f(x) (2)

e) Calculate the coordinates of point of intersection of f(x) and g(x)
(2)
Possible solution

a) y-intercept: let x=0

y=2(0)-4 v subst. x=0
——4 (0;-4) v’ answer
x -intercept: let y =0

v subst. y=0
0=2x—-4
4=2x v’ answer
“x=2(2;0) 4)




b)

c e
) Y values of y form part of the graph.

d) h(x)=-(2x—-4) =i Subst. equation of 1.

=-2x+4

..Gradientis -2 or m=-2

2x—4=-"2x+4
2x+2x=4+4
4x =8
4x 8
4 2
x=2

Finding the equation of straight line (linear function)
¢ Need gradient and one point on the line

e NB: mcan be found in different way

o Given two coordinates, use m = P27 N

X, =X
o Parallel functions, m, =m,

o Perpendicular functions, m, xm, =—1

v both x- & y-inter

v’ correct shape

(2)

v answer

v’ equation
\/ m= —2

v equating h & f

v’ answer

10




Worked-out example

1. In the diagram below, determine the equation g, fand h in the form g(x)=ax+gq.
A

y
) 21
3)
< g )C=
-5
A
y
. (32) "
< h T |
) (1:6) R
— : .

2. Inthe diagram, line x —2y =3cuts the axis at Qand S. Line x+ y =—1 cuts the axes at P

and R. The two lines intersect at T.

Y
) PN\ O Q X
R
I
S
Determine: ’A
y
a) the coordinates of Q and S. 4)
b) the coordinates of P. (1)
c) coordinates of R. (1)
d) the value(s) of x for which the lines are increasing. (1)
[13]

11




Possible solutions

2. a)

b)
c)

d)

m=22"N
=i Subst. point Q & S into gradient formula
11 (15)
210
! n
e
P1="#+9
T="%$%+1 or r=1mre
! = !Il ! n
A I N
- # 14, Subst. point P & R into gradient formula
_ ! ! "
TR
=1
1=11"+4
P= 11"+ ]
=11
! = !!ll ! L]
1
n - ; ! !
$ Q is on the x-axis, x-intercept, let y = 0
1
" = ; !
#
=1
Coordinates of S (6;0)

1 g g g
c 1= E"#{!‘%‘[ S is on the x-axis, y-intercept, let y =0

=11
Coordinates of S(0;-3)
Coordinates of P(-1;0)
Coordinates of R(0;-1)

Increase when 111

v correct subst.

v’ answer
v equation
(3)
v’ correct subst.
v’ answer
v equation
3)
v’ equating y to 0
v_ answer
v’ equating x to 0
v_ answer
(4)
v P(-1;0)
(4)
v R(0;-1)
(2)
v’ answer
(1)

12




Quadratic function
Standard formis given by: 1 ="# +$

P="#" +$#+0
b=""g+ G+ %

Happy face parabola Sad face parabola
(Concave up) (Concave down)
1>1 1<
Mi# Fh:) %/fap(w; q]
The graph has a minimum turning point The gra;%[ﬁ S @ maximum turning point

_ Example graph Nature of root

I-intercepts | noy = ! 1$" 19$ k ty I>1 and
Example -1\ 1 X 25[ Two real,

Let 1 =1 oI # IS . 1 i unequal and
="+ 45" 108 | 1 rational roots
I'=11 or 1=1 7 \\ /

!llll#:ll!+!ll+$ y8 I<1
T Non real roots
Example 61
IR il
4_
SV R
$= 4l
'll
! W
X
2 -1 1 2

RIS
- 1y

IF [1ry ! No real roots

2+

13




!IIII#=II!!!II+$ !>!,and
Example Two real,
1 equal, and
"= +g
rational roots
P="1 U1
11=1 X
y-intercept 1" =" 1% +& If the value of "
is positive,
Example

graph will cut

D=5’ 1 &+

Let 1 =1 the #-axis on

the positive

side

¥ - intercept

oG Sy If the value of "
Example ‘3‘ is negative,
. "#$! 1 1 5] graph will cut
. = - 1t the #-axis on
I=11 5 4+ the negative
side
¥ - intercept
Axis of symmetry divides the graph into two qual halves
Use Example
=+ G+ noy b g = g g
H 1= 'ﬂ = !1 =1
S "
LU= G+ L+ =1 e R
=t 1=
=11

14




When given !#"§=#"1"§"1".§

or roots or x-intercepts of quadratic
function f.

L+, LI = 1 T+
N L G B
oy #

o
=

- = = o P = - - —————

Domain

Range

TR

This can also be written as 1 1 1""#"#
PIR, TE" 4§ %>

This can also be written as 1 11""""#.
PUggh =& 1T Q) C- (" *0-

Example

N/

(1;-4)

Minimum Turning Point
Range: 1 1" 1 or 1 !["!"#)or

TIR , TEYL 4§ <™
This can also be written as 1 T1""#"""4

U =81 1T O,

15




Standard equation

(1:4)

Maximum Turning Point

Range: 11R, 111 or 1H("#"]

x-coordinate of turning point | y-coordinate of the turning

(Axis of symmetry)

point (Maximum or

minimum value)

P="4' +$#+%

Substitute the !-value into
the original equation to

determine the y-value

! :IIII#+ $#' +%

D= VA S .S

Substitute the x-value into
the original equation to

determine the y-value

! ||||#=#ll! +$||+%

1="11" where

! !Illl:#

Substitute the x-value into
the original equation to

determine the y-value

Sketching a graph

Determine the shape of a, where 1 > 1 or I <1,

Find x-intercepts by letting ! =1
Find y-intercept by letting 1 =1
Find turning point:

Plot points and sketch graph

16




Worked-out example 1

Given: "#1"=11'11,

1.1 Determine the coordinates of the y- intercept of the graph of f. (2)
1.2 Determine the coordinates of the x-intercepts of f. (3)
1.3  Determine the coordinates of the turning point of f. (2)
1.4  Sketch the graphs of f, clearly showing ALL intercepts with the axes and turning 3)
points.
1.5 Write down the range of f. (1)
1.6 Determine ! if (!"!)is a point on the graph of !1"", ()
[13]
Possible solutions
11 | y—intercept, let x=0
P=1"48' 1 v x=0
" v’ answer
=1 (") 2)
1.2 | x—intercepts, lety =0
RER AR v y=0
=l w v’ factors
P= (1) (r+n)
PI=1 "4 1="1 v" both x values
o n i n (3)
(r#) (114)
1.3 | Turning Point: since ! > 1 vV TS
11 (2)
14
Y
6
5
4 f v intercepts
3
o) v’ turning point
1 v shape
2 -1\)- % 2 X
(4)
-3
1.5 | Range: 11["1"# v critical values
J [ ) v notation
(2)
17




Worked-out example 2

Given: !""f=""1§" 19!

21 Write down the coordinate of y-intercept of . (1)
2.2 Determine x-intercepts of f. (3)
23 Determine the coordinates of turning point of f. (3)
24 Sketch the graph of f, clearly show all intercepts with axis. (3)
25 Determine the range of f. (2)

Possible solutions

21 (| !#$)! (1 14g)!
L)
22 n=prpnign Qi
gl ish . 1 110* 119682
! — ||! !#$||! +%$|% Flnd faCtOI“S | !
1113%41%-25 " g1l
TR =""4 1+0="" Hes!
El=lugn!l=1I
2.3 1 !
" ! = |
14 1119) 324171 ; 1#41)
|
=1 L} " I!!!<*:)'!%0!$%
"5 1<) g1
m= 1 Ines!
P="14" 1015 181,
m=1
78 1 1" i
2.4 1 5
|
!
IS 11> —4741 7842
|
!
|
, X 16—, — . 18%,~H
-4 8 :
|
11124%8"
"69!
|
25 ra[trs) i
"4
! ! T
18




Worked-out example 3

Consider graph of 1""#=""+$#" 1%

31 Write down the coordinates of turning point of g.

3.2 Determine x-intercepts of g.

3.3 Write down the range of g. (2)
3.4 Sketch the graph of g. (3)
[10]
Possible solution
31 TP 11" 1% v -4
v -1
(2)
3.2 !
=1 1
(' +#) 1$ v equating y to 0
ll: #! +$%|
- " v’ factors
+1=1+
T " v’ answers
1=l or =111 3)
=11 — 11 (
3.3 1 ![--!"#) v critical values
v notation (2)
3.4
v x- & y-intercepts
v’ turning point
v shape
(3)
P 6 i

DETERMINING THE EQUATION OF A PARABOLIC FUNCTION

19




Given !-intercepts (roots)
and a point on the graph

Given Turning point 1 1""#

and a point on the graph

Given three points (NOT x-
intercepts or a turning point)

P="g 1 4 B# 1 4.S

I=""#+ $#' +%

="+ S+

e Substitute x-intercepts, !,

and !, into correct

formula.
o Replace a with the

coefficient of 1" if given,
but if not given substitute
the given point 11" "#to
find a

e Multiply out the brackets

to get the equation in

standard form

="+ $H+ 0

e Substitute the coordinates

of turning point 11 1"
into correct formula.

o Replace a with the

coefficient of 1' if given,
but if not given substitute
the given point 1" "#to

find a

e Multiply out the brackets to

get the equation in standard

form 1="# +$#+%

Determine the equation of the
parabola if you are given three
points: I"# 1 $%, 1"#1 $hand
"4 $h.

¢ |dentify the point
representing the y-intercepts.

e Subst. the y-intercept into
the equation 1="#" +$#+%
to get the c-value.

¢ Now subst. the other two
points into the equation and
solve simultaneously to

determine the values of a
and b.

1 ># above the x-

axis (line

1=1)

3 1
<l or 1>1 I<1

< # below the x-

axis (line

1=1)

1 X
IH<licl I<Il or 1>1

20




PImg 1 g

Both graph
above x-axis
or both graph
below x-axis

PIMMg™ 1 g

One graph
above x-axis
(line 1=1)
and other one
below x-axis
(line 1=1)

Pt g

fmust be
above g

LI B RS or- L R

Where the
two graph
intersect

1=11I"% and 1 =1"#

21




Worked-out example 4

The graph of ! ""#=#"' + $is sketched below.
Points A(2 ; 0) and B(-3 ; 2,5) lie on the graph of f.
Points A and C are x-intercepts of f.

O
4.1 Write down the coordinates of C. (1)
4.2 Determine the equation of f. (4)
4.3 Write the down the range of f. (1
4.4 Write down the range of h, where ™" =T1#1""14# (2)
Possible solution
4.1 C(-2;0) v C(-2;0)
(1)
4.2 V="t V#8149
| v subst. of x =-2 & x =2
P=r(an1rmg)(#17)
V=" + gL
‘/ -
Subst. B(-3 : 2,5) subst. of B(-3;2,5)
1"#= 1§00+ 165105 1 1§
' = 1S 10RS 1 #4 v value of a
"#=#1
1
1-_=1
1
P= ="+ 48" 1 #S v’ equation
; . @)
! :_#n! !$% ! ! :_ll! " !
! !
4.3 y-intercept is -2 v critical value
22




LI Bl F-4 B Y v’ notation
4.4 "o
rg=lg—"" 11511
!
=11 +111
!
=1_1 v’ equation
! v o1 ("#I"]
! !ll #$!Il - = -
Worked-out example 5
The diagram shows the graphs of 1""#=#"'+$and 11" =#"+$.
R is the x-intercept of g and T(0 ; 8) is the y-intercept of g. P(3 ; 14) is the point of g
Graph f passes through Rand T.
0;8)
R by
P(3; 14)
5.1 Write down the range of g. (2)
5.2 Determine the values of a and q. (2)
5.3 If coordinates of R are (-2 ; 0), use the graph to determine value(s) of x for which:
53.1 IIM<gm (2)
[06]
23




Possible solutions

5.1 1 !("#!"] v interval
v' notation
2)
5_2 ! — ||#! +Il
' v' subst. of P
H= 10+
1="1 v value of a
Ny (3)
5.3 LN v interval
P gh v’ notation
(2)
Worked-out example 6
Determine the equation of graph below in the form ! = "#' +$+%
6.1
N
y
A
2 1 X
-4
24




6.2

Y
g
1
0 X
(-2:-3)
Possible solution
6.1 | V=T VAL ALS

!:n|#!|!u##|#!$# v' subst. of x=-2 & x =1
="+ "4 1§t
Subst. (0;-4) v subst. of B(-3;2,5)
VL= I+ S 1 &
I = 1"#4"10
” _ |#:$ i v value of a
|
=1
1= (7))
b= ("+m)("

$ v equation

" n! " (4)
L= (" 4m1

m )
! :_ll! +_" ! !

# #

6.2 | gy 1$ v subst. of TP
Subst. (0;1)' v subst. of (0;1)
B AT L )
= v value of a
1=11
=1
I=""+1#1$ v’ equation
1 = n! oo on (4)
P=""+""+" 14
! = n! +IIII +#

25




Hyperbolic Function

1. The general equation is given by: '

Qs the horizontal shift

__+#

Es the vertical sh1f1>
$ o

Happy face parabola
(Concave up)

Sad face parabola
(Concave down)

The hyperbola will lie in the 1" and 3%
quadrants.

The hyperbola will lie in the 2" and 4%
quadrants

1>1

EEEEEE

v

InEaEaiaa i

>

1<l

If 1 >1 then the graph decreases for all x
values. Where ' TR I1 "™ #"

If ¥ <1 then the graph increases for all x
values. Where 1 IR I'1 " #"

1 <1 (negative)

# affects the horizontal shift
(moves graph to the right) of
the graph and gives the

The graph moves p units to
the left

position of the vertical
asymptote 11=1"",

1> 1 (positive)

# affects the horizontal shift
(moves graph to the left) of f(x)=
the graph and gives the

The graph moves p units to
the right

V(TZ
<

position of the vertical
asymptote 11=1"",

a:@.cul.s;

26




1>1 (positive)

$ affects the vertical shift of
the graph. Also gives the
horizontal asymptote 1="

| efe el

| IR

N

The graph moves q units
upwards.

n
d
&

- -

2
-1 ;
2
3
I <1 (negative) L’ y
\? ‘
$ affects the vertical shift of Mry=—2=t 5
the graph. Also gives the VY B i —+ 1 | The graph moves q units
. —_r -1
horizontal asymptote =" l__-_J:__-} ____________ downwards.
E 3
' -4
bos
]
bt
]
by
Intercepts example
—i = | 1
x —intercept; 1 =1 L TR
mn I n
1
"w—_ - + !
11#
|
n=-—
! ! LA
L rgg=1
nr+m=1
111
— -1 =1 1
y —intercept; 1 =1 P ' o1 leti=t
mn l mn
1
Il=— 41
n ! #
1
==

27




Example: :
The graph has Two I R ] ——
asymptotes: =yt :
- - 0
; Vertical L Q
. \{e:rtlfgll asymptote - asymptote: : é
- rer=r ! X g
TI=1 'R o
o I-lloriz"ontal asymptote - -7 : E
- = S
Horizontal ! 2
asymptote: 3
ymp S
1=1 Horizontal asymptote -/
1=1
e Forincreasingor ' >1, Point of
use '="+4# or intersection
TR (2;3)
P=1"+#"+$ e
1=l
I1="41
HoH H \
or
! = !ll ! ll#+$ N 1 N
! —n ! ! +" 5 :
e Fordecreasingor 1 <1, El="41 3 \
use 1=1"+# or 4 !

!=!!II+#|I+$

%&"'&()*"+1,-"(."
~/O01)2/ #+--")*2(34*"
#(,5)"(.",5)12-16),(5"(."
)7 ('+-/0#) O1-"

28




1
Example: !:ﬁ+"
Domain: !IR!I"™#" TIRIT" " o
1E("#l#)! |$"
Range: ! Ig!ItI ™" TIRIT"" or
PE(al#)I 1 g

Sketching of hyperbola

i) Determine the shape.
ii)  Write down the equations of asymptotes.
iii) Determine x- and y- intercepts.

iv) Sketch the graph starting with asymptotes.

Worked-out example 1

I
Given !""#=—-1%

1.1 Write down the equations of the asymptotes of f. (2)
1.2 Write down the domain and range of f. (2)
1.3  Calculate the x-intercepts of the graph of f. (2)
1.4 Draw a neat sketch of f, clearly showing all intercepts with the axes and
asymptotes. 3)
1.5 Determine the equation of the axis of symmetry that has positive gradient (2)
[10]
Possible solutions
11 | 1=1 v 1=1
1=11 v 1 =11
(2)!
1.2 1TIRIT™" v TIRII™™
PTIRIL ™" v TIRDL™#"
(2)
1.3 |, _ l " v' equating yto 0
1

=" v’ answer
! (2)

29




1.4 +
y 4
v x & y- intecepts
/
v’ asymptote
i 1 | ' ‘ ‘ ' T v shape
1 (3)
=3
1.5 1="+#

1="41 v subst. (0;-3)

1H=1 .

T v’ equation

! ! - mur ! (2)
Worked-out example 2

1
Given 1""f=——+$
n ! %

21 Determine the equations of the asymptotes. (2)
22 Calculate x- and y-intercepts of h. (3)
23 Sketch the graph of h, clearly show all intercepts with asymptotes. (3)
24 Determine range of h. (2)
25 Determine the value(s) of x for which """ 1 # (2)
2.6 Show that the equation of axis of symmetry with positive gradient is givenby 1 =1"+1,

(2)
[14]

30




Possible solution

2.1 1=1 v 1 =1
1=1 v 1=1
)
2.2 1
1=—" +1 v 1=1
n !# -
=1
x-intercept; let 1 =1
= L+ 1 v 1=1
11
!
=
! !ll
nrig=1 '
14+ =1 v 1=12
1
1=1_ 3)
2.3 y 7+ ) v" point (0;0)
(
o1 ]
0
S '
4l '
! v' asymptot
N M ymptotes
(
............ g---{--_-------__----
1 (
: v shape
-3 -2 -1 A % 2 3 4 5 3)
: #!
21 !
34 (
3 (
4} '
x24 TIRII™™ vV answer
(2)
25 [ 111<" or v’ critical values
1 ![!"#) v" notation
26 !'=1"++# v negative gradient
=141
1=1 v subst. (1;2)
! ! = llll+ !
(2)

31




DETERMINING EQUATIONS OF A HYPERBOLIC FUNCTIONS

NB: Given the asymptote and a point on the graph.
o Determine the equations of the asymptotes,
e Determine the values of p and g, then substitute into the equation.

e Substitute coordinates of a point on the graph into the equation to determine the value a.

o Write down the final equation in the form " =

$+%

Worked-out example 1

1
The diagram below represents the graph of "!#" = ; +$.

P(4 ; 3) is a point on f and equation of asymptote is y = 2

Y
P(4;3)
2
b

1.1 Determine the equation of h. (3)
1.2 Calculate the coordinates of x-intercept of h. (2)
1.3 Determine from the graph the value(s) of x for which:

1.31 Mg (2)

1.3.2 hisincreasing (1)
14 Calculate the range of p, if 11" = L#I"" +# (2)




Possible solutions

2.1 1 v qg=2
" g !
l# v subs. (4 ;3)
l — ;+ 1]
#
!:1 v value of a
mn (3)
1=1
2.2 1
l =_+ll
! v y=0
" - + # y
1
|
!Il : ;
I v answer
=" 2)
=1
231 [ 11" 1< v' interval
or v' notation
! ! [II!II#) (2)
232 | 1IRIL"™" v’ answer
(1)
2.4 ! n
!Illl#=#§:+$%+%
mnr !
"= 11§+ v equation
|"ll# =1 1 |$ v’ answer
PITRIT#S” )
33




Worked-out example 2

Determine the equation of the graph drawn below. 4)

= WA N,

| _(1:0)
---:.11_.-.10.-.-.9---:8.--:7.--:.6--.-.5.--:4.--:,'3--.-.2---:1.-.} ----l---2---3.._.mi’.6 .....

w

[4]

Possible solutions

21 The vertical asymptote is 1=11
The horizontal asymptote is the line =11
- ! "y v Subst. of asymptotes
= # n llll% =
1
n - - " l
#+#
Subst, the point I"#$hto find the value of a. v Subst. point I"t$}
1

! = - !Il

ll+#

v 1=1

" !

$
! :$ ! ! n

. v answer 2 l=——#"y
Therefore, the equation of the graphis 1=——— 1" o
n + # (4)
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Worked-out example 3

The graph below shows the graphs of the function " 1#" = +$and 1""g="" 1

#+ %

The y-intercept of ! 1" is 1""#$h

--------------------------------------.2 .......... A

[N

5 4 3 2 A 1 2

-1 E

P
1.1. Write down the equation of the asymptotes of ! 1"". (2)
1.2. Determine the values of a, p and q. (4)
1.3.  What are the coordinates of the turning point of 11'". (1)
1.4. What is the range of 11'""? 1)
1.5. What is the domain of !!""? (2)
1.6. Give one value of x for which ! I""=#1"", (2)

1.7. If 11" is shifted downwards by 4 units and to the left by 1 unit,

give its new equation. (1)
1.8. For which values of xis !!"" increasing? (1)
[14]
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Possible solutions

31 I=land =1 v =1
vzl
(2)
3.2 I=land 1=1 vzl
: 1
"= +1 —
A11 vi=l
. . 'II
To determine .the value of a, subst. the point "' #$} v Subst 1"#$H
into the equation:
1
! - - + "
#! "
ot vizll
$ (4)
! - ! mn
3.3 The turning point of 11'""is 1""#$ v 1" ESh
(1)
3.4 Therange of 11""is 111 v Il
(1)
3.5 The domain of !'!""is TIR ! I™™ vv TR 1™"
(2)
3.6 The two graphs intersect when ! =1 (and when v izl
=1 v 1=l
(2)
1
3.7 |=L|| vi=_—_11
- n !ll =" n !ll
(1)
3.8 11""is increasing for 1>1. v I>1
(1)
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Exponential function

1. Standard form: " 11" =#$' +%
CH=S%T+&" where 1>1"11#

!<!<u

AY

Y (o1

a determines the shape of the graph.

If 1> 1then the graph lies above the asymptote. | If 1 <! then the graph lies below the asymptote.

my II:!!!+||

T T

% affects the horizontal shift b If 1< (negative), then the
4
of the graph. S o=ty graph moves p units to the
2T right
nl
x
-1 1 2 3
-1/
-
% affects the horizontal shift >y If 1> 1 (positive), then the
of the graph.
grap 3t graph moves p units to the left
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& affects the vertical shift of 7ty | If 1>1 (positive), then the

the graph. Also gives the w iy o | )
horizontal asymptote !="" = +1 graph moves q units upwards.

2 1 1 2
-1
2
& affects the vertical shift of 4y If <1 (negative), then the
the graph. .
graph moves q units
downwards.
-3¢
Y
Intercepts example Graph
x-intercept; let | 5 en: "4 = 9% 18 sty
I=1 ’ . ) ) 2
T let 1=1 1 /
oo (] X
=HE 1Y T T 3
"_ !#$| 1 1
w_ulll 2
! ! (1] ! —n -3
=1 ¥
-5
...... T e ———————
7
Given:"I1"=#' +# 17
let 1=1 7
1 = ! + " 61
=t S
4_
--s::’/.---.} ..................
1_
. X
T2 1 1 2 3
-1
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ASYMPTOTE
Example sty
The graph has ONLY N ESp L i
ONE asymptote: T
6,
. Horiz'gntal asymptote - I-:o:izlontal Asymptote 51
1= == 4
__e:_’/__z.,__ -
L (G — ' .
2 1 1 2 3
-1
NB: Exponential graph does not have a vertical asymptote.
The domain of an exponential graph is Example
!!R_ ||||!#:!$%!!!!&
Domain:
1R
The range of an exponential graph is "4 = |$%! g
determined by the value of &. Range: 1> 1
PE(mre),if > Lr("r#)
TH("1") ifl<]
"(')"f'<' Range: 1<
' ! ||!
" = #3he —p +&
R
! ! (l l! Il)
Sketching of exponential graphs
- Draw the asymptote using dotted line (the asymptote of #=$%'"" +&is 1=").
e  Calculate the x-intercept and y-intercept and plot them on the axes.
« If necessary, calculate more points to enable you to draw the correct curve.
e Draw the curve and add the equation of the graph to both curves.
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Worked-out example 1

Given: "I1"=#'18

1.1 Write down the equation of asymptote. (1)
1.2 Determine the coordinates of the y-intercept of h. (2)
1.3  Calculate the x-intercept of h. (2)
1.4 Draw a sketch graph of h, clearly showing all asymptotes, intercepts with
the axes and at least one other point on h. (3)
1.5 Write down range of h. (1)
1.6 Describe the transformation from h to g if (') =1t (2)
(1]
Possible solutions
11 =11 v 1=11
- (3)
1_2 IIIII#:$! |% X=O
1I=11 Y y=3
R 2)
! !ll#ll$%
13 =ty v y=0
1 = !
= v 1=l
1= (2)
III#$%
14
y 1
v x- & y-intercepts
v’ asymptote
v shape
(1)
X
1.5 [ | ("!"#) v’ answer
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16 1IM ST

" n_ pyl! v the y—aXiS
=#"15+% v shifted five
Il! !II:#!! +$
! Reflection about the"/-axis and (2)
shifted five units up.
Worked-out example 2
2.1 Sketch the graph of ""1#=$'" +4 (4)
2.2 Label all intercepts with the axes and asymptotes. (3)
2.3  Write down the domain and range of the graph. (2)
Possible solutions
21 The horizontal asymptote is 1=1. v" Subst. asymptotes
For the x-intercept, let 1=1:
ot 4 g v Simplification
1$=¢'"" (1"=#"")
There are no x-intercept.
For the y-intercept, let 1 =1:
! =#!+" +$
1=0%+$
=$!
11§ )* L I |
PHEO*), (" -1.8Y/ v y-intercept
To plot another point on the graph, when 1=11:
P=#'"" 41
1=
- $ ‘/ !ll#$%&l()*+
"0& () *+1,$- . &()/0 1234/
(4)
2.2 fy v shape
0;10)
v’ y-intercept
v asymptote
=1
: . 3)
6 5 4 3 2 a1 Y o1 2 3 7
-1
23 The domain: IR v The domain: ! TR
The range: 1>1 v The range: 1>1 (2)
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Worked-out example 3

Write down the equation of the function " !1"=#' in the form ! =!Il "ifitis:

3.1
3.2
3.3
3.4

Shifted to the right by 3 units.
Shifted to the right by 2 units and upwards by 1 unit.
Shifted downwards by 3 units and to the right by 1 unit.

Stretched vertically by 3 units and shifted to the left by 2 units.

Possible solutions:

3.1

3.2

3.3

3.4

ll:!!+! +"
u:u!!! l#

II:II#! T+1

Determining the equation

e Determine the equation of the asymptotes,

o Determine the value of g, then substitute into the equation.

v' Answer

v Answer

v' Answer

v Answer

e Substitute coordinates of a point on the graph into the equation to determine the value a.

e Write down the final equation in the form #=$%'*" + &
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Worked-out example 4

Sketched below is the graph of $(#) ="* + I passing through (# "1 !) and (#" !).

The equation for asymptote of f is given by the equation I = 11

4.1 Determine the value of m and b. 3)
4.2 Write down the range of f. 1
4.3 For which values of x will !#"§=1 7 (3)
0
[07]
Possible solution
41 1=11 v 1=11
SEEAR N
=1I'1# v value of b
T1=1 3)
4.2 1 !("!"#) v’ answer
(1)
4-3 . !Il !ll
# IH=1__ v’ subst. 1 —
$ #
III
#=f1—
$
w1 v simplification
#
#
vttt v’ answer
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| r= 3) |

Worked-out example 5

The diagram below shows the graphs of #!11"=#'*"+$and 11""=1"+#

A(2;0)
X
1 2 §
-2
4.1 Determine the values of p, g and c. (5)
4.2 Write down the range of !1"". (1)
4.3  For which value (s) of 1 is:
431 11"z (1)
432 11"™1#I"m9 (1)
433 I"LgIm? (1)
4.4 If '™ is shifted to the right and 3 values up, write down its new equation. (3)
[12]
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Possible solutions

5.1 =1 (y-intercept, from the sketch). vizl
=11 (Asymptote of the exponential graph) VI=11
Subst. the point ! I""#$%into the equation to determine
the value of p. e
oy v subst. 11"#$h
#: ! 1nri
p= $&* O%)*,--, /0 v' exponential laws
'-lI: ! ! ! !
1=t1 vor=1l (5)
5.2 Therange !!'"is 1>11, v is>tl (1)
5.3.1 LI =#1""when ! =1(Point of intersection) vizl (1)
5.3.2 P g™ when 111 (11" lies above 11"") v Il (1)
5.3.3 I U4 when 11D (11" lies below 11"") Vil (1)
5.4 N R R v’ subtracting 1

968" ()*+(™,)- . (/0 123*480 *56T*66# (- (/0 823*1800
"_ ! I+ + !

v adding 3
v  answer (3)
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Inverse function

Learners must be able to determine, and sketches graph of inverse defined by:
° ! — ||#+$

N ! — ll#!

Definition of a function: A function f, is defined as a relationship between values, where
each input value maps to one output value. (In other words: for an equation to be called a
function there can be only one y-value for a particular x-value)

To test if a graph is a function, you can use
the vertical line test: If a vertical line (a line
parallel to the y-axis) touches the graph more
than once at any point, the graph is not a

—_— N W

function.

+ + + + - '?C
%&"8(3"9("5()"*+:1")("92+7")*1";,51" -1 A 1 2 | 3 4 s
#*/-,6+;,/<"/(3"6+5"-3-)"*(;9"+"23;12" Ll
#+2+;; 1, (Y*1"/»>+1,-"+59"0 (- 1")". (2" ;5 \
)1-),54. _4"
One-to-one function: Jdy

it is a function where there is a single y-value
for a particular x-value
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Many-to-one function:

A function cannot have more than one y value
to each x-value. However, a function can have
more than one x-value for a particular y-value.

If the graph is passing the vertical line test, !
then it is a function. The horizontal line test
can be used to determine what type of

function the graph represents. Q

4~
<

(S 8]

ro

e If a horizontal line touches the graph 1
once, it is one - to - one function. \ ¥

e If a horizontal line touches the graph I
more than once at any point, it is a E—
many-to-one function (many x-values
to a single y-value).

L
ro

Remember: If a graph is not a function, it is known as a relation.

o To determine the inverse of a graph, swop every x and y-coordinate with each other.
This is done for every point on the graph.

e To express this in the form of an equation, follow the same principal and swap the
positions of x and y.

¢ In most cases the equation of a graph is given in the form of f(x) = ...

e The general way of expressing the inverse is in the form £''(x).

The notation #'(x) = ... can only be used to represent the inverse of a one-to-one relation.

e |tis important to notice that the domain and range if the inverse graph also swop.
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If a function is a many-to-one function (many
x-values to a single y-value) the inverse will
be a one-to-many relation (many y-values to
a single x-value)

This means that the inverse of any many-to-
one function will never be a function.

7w s

24
34
4+

However, the domain of a many-to-one
function can be restricted so that its inverse is
a function

Only the inverse of a one-to-one function is
itself a function.

2
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A restriction in the domain of the original
function corresponds to a restriction in the
range of the inverse.

f by
Domain: ! 1] Domain: ! 11
Range: 111 Range: ! 11
f: | 1
Domain: ! 1] Domain: ! 11 X
Range: 1 ** Range: 111
Worked-out example 1
Given: 1" =#"+$
11 Determine the equation of the inverse of fin the form 1 =1l (2)
1.2 On the same set of axis, sketch the graphs of fand | ! Indicate clearly the
intercepts with the axis, as well as another point on the graph of each fand ! " (4)
1.3 Hence or otherwise, determine the x coordinate at the point of intersection
of fand 1" (2)

Possible solutions

1-1 !:!Il!ll

l ' - n + L]
oo . ﬁ Make y subject of the formula
! - ; n + n

v" swapped x and
y

v/ equation
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1.2

1 ™ %) *H

"

I

Yot

$

¢

¢

¢

f

v intercepts
v shape

v intercepts
v shape

1.3

Read from the graph: x = 4

v' v answer
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Worked-out example 2

Given: 11" =#"+$for 111",

21

2.2

23

24

Write down coordinates of T.

Determine the domain of 1*'.
Sketch the graph of the 1"

For which value(s) of x will 1""#" 1''""'4.

()
()
@)

@)
[10]
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Possible solutions

21 T=1"1+# . . v o1=1"1+#
fH=n T is on x-axis, let y = 0
! ! ! n
1=— v oH#" —#S]S.oz0
1] E%
G )
#Il -_#$%
i
22 T=11"15+9 T=11"45+ 9 v interval
=1 =11 v" notation
I-I n — 11 (2)
L [#! !] Domain of 1" is the range of
or g. Calculate y.
!! LA} ! LA !
23
v’ intercept
v end points
v' shape
(©)
23 1 "
!#!+":!_!+E v’ equating
l "
I+ =—1=1"+_
# #
1 1
121=12 v xvalue
1=1
P11+ =# v o1tl
Point of intersection is (1; 1) (3)
LI A
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Worked-out example 3

Given:

3.1

3.2

3.3

3.4

3.5

3.6

! Illl# - ! nl!
Determine the equation of the inverse of fin the form | ''""'# = §
On the same set of x-axis, sketch the graphs of fand ! " Indicate clearly the

intercepts with the axis, as well as another point on the graph of each fand ! "

Determine the domain and range of both fand ! "

11 . .
Is | *" afunction? Give a reason for your answer.

How can f be restricted so that the inverse is a function?

On the separate set of axis, sketch both restricted function and their inverses.

(4)

(4)

()
(4)
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Possible solution

3.1 1 =1
T ' v swapped x and y
I = !Il.
: 1=
!
" v/ equation
Pl=+ 2" (2)
| !!"l'#:i
3.2
16 f
v' one point
v shape
-5
/
- 4
| 1
-3 v' one point
v shape
-2
(4)
L1
e 1 1 Ix\
-3 1 2 3 4 5 6
-1
Q2;-1)
- -2
33 For f: v I'IR
Domain:!! 1 ¥R or 1 ¥ I"#"## vl ![!"")
Range: ! ![!"")
| 1
For 1" v ![!....)
Domain: 1 1[1"*") v IR
Range: ' TR or I VI"#"#4 (4)
3.3 No, One value of x is associated with two values of y. v No
v' reason
(2)
34 111 and 111 v 11l
v 1l
(2)
54
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3.5

>

And

"'
V=1
%

v' shape of f

v' shape of 1

v' shape of f

v' shape of 1

(4)
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Worked-out example 4

In the diagram below, the graph of 1 ""# = #''! is drawn in the interval 1 1 I,
The graph of the inverse, 1 '' is also drawn. R(4 ; 8)isapointonfand Tison 1 *''.

x
41 Is 1 *! afunction? Motivate your answer. (2)
4.2 Determine the equation of f. (2)
4.3. If T is the reflection of R in the line ! =", write down the coordinates of T. (1)
44 Write down the equation of 1 *! in the form ! =1I! (3)
Possible solution
4.1 Yes v Yes
One value of x is associated with one value of y v' Reason
(2)
4.2 N E v subst. (4;8)
I="#1
! v o=t
1= ==
(2)
4.3 148 %& v’ answer
(1)
4.4 P v" Swapped x and y
1
1=_"!
! / ! = i' Ill
I = "
t )
56
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~N

How to determine the inverse:
Exponential function !
Standard for: " 11" = #$' "oyt
Y=, #
Inverse: Mo = $%&! # \ )

A logarithm is a way of writing an exponential equation with the exponent as the subject of the
equation.

Definition: In the equation # =""*where b>0and ! 11, pis referred to as the base and y is the
exponent.

In general, converting from exponential form to logarithmic form is as follows:
! - II#II. O$Il# - +,_" !III ()*)Illl > !II %IIII ! &I#$%II! > !
The logarithmic function is the inverse of the exponential.

CHANGE FROM LOG TO EXPONENTIAL FORM

1. RN
e # -1
Shape
Domain: R
Range: xe™
»v~ N

. Domain:
R Range: R > (
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Worked-out example 5

Given: 11" =g#'

5.1 Write down the range of g. (1)
5.2 Determine the equation of 1" in the form ! =!I 2)
5.3 Sketch the graph of g and 1" on the same set of axis. (4)
5.4 Write down the domain of 1''. (1)
5.5 Determine the equation of the asymptote of 11" = g1 1 4. (2)
Possible solution
5.1 ! !(!llll) Vv ! !(!Illl)
rrrrrs. (2)
52 | "=
- v swapped x &
—n y
1=
#3, v’ equation
(2)
5.3
v’ intercept
v shape
v intercept
v’ shape
(4)
-3
-2
-3
5-4 ! !(!Illl) / ! !(!llll)
(1)
55 | 1=1 vv 1=1
(2)
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Worked-out example 6

Given the function: 1#"$=14&",

nllnygy — ¢!!
6.1 Show that the inverse can be express as = $ . (2)

6.2 Sketch both hand 1" on the same set of axis, clearly indicate all intercepts
with axis and one point on each graph. 4)

6.3 Determine the domain of 1 1" = #1" + #". (1)

Possible solution

6.1 I =#$%, "
. v swapped x &
I =4$%, ! y

= 3%1§ v’ equation
LN

n_ !l (2)
6.2 { y h

v one point
v’ shape

! 4]
v one point
v’ shape

4

N

63 [ 11 (") v (")

3)
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3.2 Practice Questions

1.

1.1
1.2
1.3
14
1.5
1.6

1.7

2.

21

2.2

24

2.5

Given: | (") = !"! !"

Calculate the x-intercepts of f.

Calculate the y-intercept of f.

Write down the coordinates of the turning point of £.

Sketch the graph of f, clearly show all intercepts and turning point
Determine the range of f(x).

For which values of x will 11" 1 #

Determine !, if 1 ¥"#$yis a point on the graph of f (x).

The sketch below shows the graphs of 1""#=#"'+¢$ and 11" =
intersect at (! #" !) and (#" !)_

" +#. The graphs

()
()
()
@)
()
()
)
[15]

Determine the values of a and q.
For which value(s) of x is #(!) ! "(!)?
Determine the interval where h decreases.

Write down the range of p where #(1)=1"(1)+ "I

-~

@)
()
()
(4)
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3

3.1
3.2
3.3
3.4
3.5
3.6

3.7

41
4.2
4.3
4.4
4.5

The graph of 1""4=1"' +$ and 11" =" 1 # are sketched below. A and B are the

[13]

x-intercepts of f. C and D are the y-intercepts of h and w respectively. Kis a point on w such

that BK// x-axis. H and w intersect at A and E.
!I|

C

#!

Write down the coordinates of C.

Write down the coordinates of D.

Determine the length of CD.

Calculate the coordinates of B.

Determine the coordinates of E, a point of intersection of fand g.
For which values of x will:

3.6.1 11ty
36.2 111t $
Calculate the length of AK.

1
Given: I1""#= : 1$

Determine the equation of the asymptote of p.
Calculate the x-intercept of p.

Sketch the graph of p and clearly show the all the intercepts with the axis.

Write down the domain of p.
Calculate the value of d if the line of symmetryis 1 = 1" +#

(1)
(1)
(1)
(3)
(4)




5.1
5.2
5.3
5.4

1 )
The sketch below shows the graph of " I#" = E +$. Point W(-2 ; 7) lies on f.

Y

X
Write down the value of a and q. (3)
Determine range of f. (2)
Calculate the equation of axis of symmetry with negative gradient. (2)
Calculate the x-coordinate of the points of the intersection of f and line of
symmetry. (4)
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6 UUHRGH (DR, B SO ATS 1 = L L §8 /0811 = g 4 g8
$ SHIA# (6788 2 +6/U8 5 <=>§6=0AS. /0SB<CE@ASEH#+/8""#§13. 4519
§ VU, 8134086/ H#3k (5. ' 84 +6/ 8D . / OSE

x

— y= _1 -

6.15  F"+, 8" "$"SGSHS. /08#8GE=HS § § § § § § S595585<HAS
6.2§  E#'H#IN6/HSHET X IHUS+-8$5-+35, OGS 1 v = g1 088 § § §50509898959535959595< @AS
6.35  K+3§, "6(""S7 FIHUSH-SBUS 11 < 1§ § $ § § § $595586<HAS
6.45 L3650+, /8" HPH/ L S-S0 e = g 4 48§ § § §59535959595955554865<>A8
§
75 ME7#/NS " 11 = 14! + $$
745 L36"#50+, /8" " #3#0T . 6+/5+-5 " HS S W A"+ #5+-895  § § § §5953595959595955886<HAS
7.2 E#H#IN6/HSHISS. 108" =6/ HI(HA WS +-5% § § § §5953535959595985886<CAS
7.3% E3. , $n&#" ("'$13.4""5+-$805P/ 06 ( . "HS" " HI6/ HI(HAS , 65" HE . QHUS. /08" "H#5. %8 1 4"+ HIBI9555596586555< CAS
7.45 L3650+, /8 HHOD . G+/5+-S1 (B)H6-S 1 = 1 g1 AR Y
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8

The graph of #"11 =" is represented in the diagram below. A(2 ; 4) is a point
On the graph.

r

C
b
8.1 Determine the equation of /- (3)
8.2  Write down the coordinates of C, y-intercept of f. (2)
8.3  Write down the range of 1. (1)
8.3  Determine the equation of £, if f'is reflected about the y-axis and moved Two

downwards. (2)
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3.3 POSSIBLE SOLUTION

1.1 | For x-intercept: le y =0

SER RN F v y=0
N A
!:(!! )(!+ ) v’ factors
=1 "¢ 1=11 v’ answers
A3)

1.2 nygp! v x=0
I =1 19
L= 1" 10 v’ answer

)

1.3 | 1" 1$h

vVl

)

1.4

v x- & y-interepts

V' turning point

v' shape

3)

LS5 1i["r#) or

interval
notation

AN

2)

1.6 1ar]

interval
notation

AN

(2)
interval
notation

AN

)
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1.7 "#=11'1% v' subst. ((w; 10)
=11
" ! ]
v
=441 answers
1 =+]
[15]
21 1=1 ( y-intercept or turning point) vV g=4
n:!#!!$!+% v’ subst. (-2,0)
=1l v value of a
Pr= 3)
2.2 HIRE v interval
. .|.: | |] > v notation
e ®)
2.3 Pomgg v interval
v notation
(2)
24 nny — gugu!
! #_! ! +$#+! nn n!
- !! ! T \/ ! #: ) !$
e n J i t 1
11 1 mterva
o [#' $) v" notation
(3)
[10]
3.1 I"#$%  y-intercept of & Voo
(1)
3.2 | 1"#$%  y-intercept of & VoS
(1)
3.3 ' #8508
= I units v lunits
(1)
34 LI [ [ v o1=1
RNEES”
Mmrgr+=9 v factors
=1 "¢ 1=11 v both answers
(3)
3.5 | RS (i v equatingh & g
LN L v standard form
P="1+#5"119$ v’ factors
rI="1 % 1=% v’ answers
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v E@2;95)
()
3.6.1 !!("!"#) v’ answer
(1)
3.6.2 !![!"#] v’ answer
1)
3.7 I=1+1
=1 v’ yvalue at K
T 1" #$ units v" Length of BK
(2)
[15]
41 1=1 v 1=1
1=11 v =11
)
R B
!
w1
T
1=1 v 1=1
2)
4.3
v’ x-intercepts
1 \
1 l p
-« : : : : — v’ asymptotes
4 -3 2 -1 11 1&3 4 X
12
13 v' shape
4 3)
15
1-6
1-7
L8
4.4 1=11 v 1=11
(@)
[15]
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6.1 ' [ F v’ substitution
IR
=1 v 1=
1=1
I="4h+ ! v’ subst.(3;4) or (-1;-4)
=11 v 1=11
(4)
1
1
T
!
T v’ answer
(2)
6.3 I#! !"#u v'v' answer
T#e—"#
i o)
6.4 !""#=% 1$5+%
LI
=—+
!
BRIRES v’ answer
(1)
[09]
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(1)

I_l"!+# v 1=1

=l| mn

= I.+ v’ answer

v x=0

1=1" 4 p

1'=n
"l ot v’ answer

Ti=1 “)

v’ x- & y-intercepts

v’ asymptote

v’ shape
3)
RINERITEER Y'Y answer
e @
[10]
69




4. Financial mathematics
4.1 Notes/Summaries/Key Concepts

TOPICS KEY WORDS HOW TO LEARN FORMULA

COMPOUND Appreciation/ The account holder deposits R LT

INTEREST/ escalates/ money and stay away from

A is the final amount

INFLATION increases the bank for a considerable P is the principal /sum of

(To gain more time and only comes back to .
money invested or

value) collect the money at the end borrowed

of period agreed upon. 5 is the number of periods

Remember the interest is not
(How long/how many

th .
e same every year etc..)

Worked-out example

1. Andrew invest R1200 at an interest rate of 10% compounded quarterly. Calculate how much
will Andrew’s investment be worth after 5 years.

Possible solution

1. 1=1
v
VoIV 1 = DO = #$ correct !
0.1
LI #!u+$#!
1, S v'substitution
gmls. S
i
T HPBH8 " v’ answer
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2.  R15000 is invested into a savings account. Calculate the value of the investment of the
savings after 6 years if interest rates is 13% compounded monthly.

Solution
2. I1=11"#= $#! !
1=1 i
R :
n $
|18 1'%
9 V1=
#%
Il:#!ll+$#!!! $
§
ul” VII) 46" I 6+/S
| )
!!!:%'###?%+#$f&§ ! $
b % $
o $% $&- " V8. /0 , H300080809595596656955969559559669

FHHHEHEHEHE MRS

3. Two friends each receive an amount of R8 000 to invest for a period of 6 years. They
invest the money as follows:

e Redishe: 8,5% per annum simple interest. At the end of 6 years, Redishe will receive a
bonus of exactly of 6% of the principal amount.
e Thato: 8% per annum compounded quarterly.

Who will have the bigger investment after 6 years? Justify your answer appropriate
calculations. (6)

Possible solution

3. Redishe: 1 =""I"+i$#
= TS T v'substitution
v

T answer
10 1 1#5$$ Jour
=11 o
PG = 18T 4 1 (R” -

=11y S

Thato: ! =1"l#+$=1"1%

1=11"=#" months
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(] - |ll !
#1"+ 54 v'substitution
PN $'$!(!.. v_ answer

= PIH%"
I Thato will have the bigger investment

(6)

Depreciation The amount decreasing is A T
onareducing  gerap value /old not the same year on year.
balance

Worked-out example

1. The value of motor cycle depreciates by 12% per year on the reducing balance method.
The motor cycle is currently worth R45 000.Calculate the value of the motor cycle after five

years.
Solution
1. 1=
V= 1"
= . #
Vit
Rl R v'correct formula
= " 1 0" (¢ v/substitution
= VIVH#SHES v answer

3)

TOPICS KEY WORDS HOW TO LEARN FORMULA

Simple Straight line/linear Interest stays the same during =111 %H
Interest/Hire the investment period.
purchase/Strai
ght line basis Hire purchase simple means
increasing

Straight line basis —it is
simple mean I
decrease/depreciate LE I R
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Worked-out example

1. A car worth R150 000 depreciates at a rate of 9% (simple interest) p.a. How
much the car worth after 5 years.

Solution
1. =1
V=13
I=1lg
V=" LG v'correct formula
v ..
= 150000(1 — 0.09 X 5) Sl
= 11" #$3 v answer
The car will be worth R82 500 after S years
(3)
2. The value of a piece of machinery depreciates from 11'"""""to 11" jn
years. What is the rate of depreciation, correct to two decimal places, if is
calculated on the straight line method. (4)
Solutions
2. ! - III e
! = III mnnny
1=1
=1
1=""11
) L v formula
roven o g gglg v/correct substitution

ree gy ggig

g g
1

=1

#

1= 1§l
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= I"4$% v = I'H$h
LI R B
I =1"$% v 1 =1"8%
(4)

TOPICS KEY WORDS HOW TO LEARN FORMULA

Nominal and Nominal is Different compounding | 1!
effective compounded m periods: 1+§, = #! +—
interest rate  times in a year. y I %
e The main issue is
Effective is compounding periods.
From the formula:
compounded

¢ Interpret the concepts on

how to deal with ° "t iS for the

compounding periods:
Half .yearly / Bi-nnually/ and
Semi-annually: 1! land |

! e 4. is for the

annually.

nominal interest rate

o

effective interest

rate.
o Yearly: !and !never

change

[
o Quarterly: 11 !1and T

o Monthly: I ' and T

o Daily: 11 "#and I"#

o Weekly: 11 1"and

"#
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Worked-out example

1.  Convert a nominal interest rate of 7% per annum compounded semi-annually to the
effective annual interest rate.

(4)
Solution
2. I ' ! v'correct formula
I+ $'## = #! T3
g
i = Lot "#"$;4']' " v'making ! the subject of the
! i 1 formula

= 1"TAS%%E
U= 'IAgY%e " $1 !

VI = ' THSH%E 1S

11 =1"#$% is the effective annual interest

rate. v’ final answer

TOPICS KEY WORDS HOW TO LEARN FORMULA
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Using ooy To change exponential form =t — 4

logarithm to . to logarithm )
determine “n” © ' is the exponent Introducg law of _changlng a
(number of e lis abase or biacljse 'by introducing Log both
period(s)) _ sides.
e lis anumber Logarithm to exponential e.g.

||#$ %! - ||#$&

"H% 1 = 45N &

W HE%&

#% !
(1] = $%| &

o Write as single log

e Manipulate an exponent
and a number but,

e Base of exponentis also a
base for logarithm.

eg. "o g
"4$, % =8

Worked-out example

1. John deposits R5 000 into a savings account. The interest paid is 8% p.a., compounded
monthly. How long will it take her to double his savings?

2. Lerato repays a loan of R300 000 by means of equal monthly instalments of R7 000 per
months starting one month after the loan was drawn. The bank charges interest on the
outstanding balance of the loan at 13% p.a., compounded monthly. Calculate how many
monthly payments it will take to repay the loan.

Solutions
1. ! :!llllll !:! !:!II!# ! :!||||||||

S A

v'correct formula
g
& 1

1,
%ot _%H 1& i

SIITL =011 !ﬁ!f$+ v/substitution
0
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II'#"

$= 95+ Vi i
g b s % introduction of logs
P=4"( e ¥ v answer
7 1 4)
I = 1"#%& months
2. ! = ! ! = !"#$ n - lllllllllll ! = !"'I"
mal DUt v
$h = $—% formula
#
%|”&#I£#+ 1S4 #
ST = & . v’ substitution
I"#$
#&
gyt
£#+_#$§Z =# 1 8%" () %" (&
v calculation
§#+_#$%Z = 198" () *He (i
L2 (, e $) %) v introduction of logs
ot v answer
= 11"#"'$ months (5)
TOPICS KEYWORDS HOW TO LEARN FORMULA
Future value |¢ Savings It is very important "él"+##! g
of annuities o Investing to investigate all the $Y% = ) %
o Retirement | options when
annuities investing money. 1" B fyture value
e Deposits are I ¥ value of the instalment
made I ¥ interest rate
I ¥ number of payments
(deposits)/number of
periods

Worked-out examples 1

Ricky opened a savings account with a single deposit of R2 000 on first April 2018. He then
makes 18 monthly deposits of R800 at the end of every month. His first payment is made on 30
April 2018 and his last payment on 30 September 2019. The account earns interest at 16% per

annum compounded monthly.

Determine the amount that should in his account immediately after his last deposit is made (that
is September 2019).
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Possible solution

1_ II:#!II+$#!
U
= &t + v g
g% 1% i substitution
1= 1"#$18." v'answer
wlr+s) #10 v'correct formula
$h = slt+e) #
#
! e "
" &E! + mi %1 v'v'correct substitution
e & 1& M
) #519%
18 v’ answer
= 1" IH$re "

(6)
Worked out example

Jack’s took out an ordinary annuity for him when he was born. The monthly payment is
R200 and the interest rate is 10% p.a., compounded monthly.

Peter’s parents started an annuity fund for him when he turned 12 years old. The monthly
payment is R800 and the interest is 12% p.a., compounded monthly.

Both Jack and Peter will receive the money from the annuities on their 21 : birthday.

a) Who will receive more money on their 21" birthday? (6)
b) How much money did each set of parents contribute in total? (2)
c) Express the interest earned as a percentage of the total contribution in each case. (4)
d) What do you conclude from your answer to a) to d)? (3)

Possible Solution

a. n |

Jack: $% = $(!+#)- i

14 34_ e &--# v'v correct substitution

v answer
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= DIV 1UHHY

83" 5., L3 A) & .# v'v correct substitution
Peter: 1" = 2 L E
i h"'#
# v'answer
= T4 SIHGT (6)

b. Jack:

parents’ contribution= 11" 1 1#1#1 = 1g o Y correctanswer

Peter:

parents’ contribution= 11" 1 #1$%=1011g I Y correct answer 2)
c. Jack:

parents’ interest= 11"# I"'#§#0 111" 4

= LI 1Y v'v'correct interest
Peter:

t,- t t:!!ll !II 0 !!!ll !IIII )
parents’ interes # 1 H%8 v vcorrect interest

= 11 #$%" ! 4)
' I Ill " " 0 J
d. Jack : '—#M& 110 ™ = ()*$##- answer
¥ &Y% +9%Y%
11 #$Y
Peter: )'ﬁj’f’% 15" C=")1"C vanswer

Jack: parents’ contributed less than Peter parents’
did, but Jack’s annuity earned much more interest,
because it ran for 21 years, as opposed to 9 years.
The longer an annuity should therefore be viewed

as a long term investment.

v'correct explanation

3)
TOPICS KEY WORDS HOW TO LEARN FORMULA
Loan o BT H+J/ -0 +/488 AR +i' g
I —
Presentvalue | ® Pormow +|’#0 : ¥h= #
of annuities e bond o I isthe instalments
depending on how it is
e mortgage compounded.
e Deposit paid can be given
as an amount (e.g R4 000)
or in percentage (e.g 10%
of the initial amount).
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Worked out example

1. Themba takes out a loan of R100 000 to buy a house. The loan is repaid over 20 years.
The interest paid on the amounts outstanding is 8.5% pa, compounded monthly.
Calculate the monthly instalments over 20 years. (3)

2. A couple buys a car for R450 000. They put down a deposit and get a car for the balance at
a rate of 11% p.a., compounded monthly. The couple calculates that it will take 6 years to
repay the loan if they make a regular monthly payments of R3 800.

a) How much money have they borrowed from the bank? Leave your answer to the

nearest thousands rand. (2)
b) Discuss their final payment. (2)
c) Calculate deposit price of the car. (1
d) By the time they have paid for their car in full, how much interest will they have paid the

bank? (2)
e) If they increase their monthly payments by R300, how long will it take them to repay

their loan? (3)

f) If they decrease their monthly payments by R300, how long will it take them repay their
loan? 3)

3. Aloanof 11" I'llis repaid over a period of 6 years, from the time that the loan is taken ,by
equal monthly payments at an interest rate of 6.5% per annum compounded monthly. If

payments start 5 months after the loan is granted, what monthly payments are required to
repay the loan? (5)

Possible solution

L R T N EY R TTEY
mer (1)
B = ( #) U v’ formula
I& 8, #$#%&%”"#? v’ correct
. 8 i ST ' substitution
HH B = o) S o
= making ! the
) subject of the
1 =""1"#10 formula
3)
2.a) !..:!;!:!##; L= 11" =gs IR E R
#3
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b)

d)

f)

$l 1(r+4)"' 8

b
$h=
"
" VAPRTRLIE:
& #t ghh) E%+7#$f/°/° -
=& W
T H94%
%l'
= 1 ESITE

They will borrowed R199 000 from the bank.
Then final monthly payments will be slightly less than usual i.e

L LAg0ET (= 1H#58$

The depositwas T1"# 111 F1IVg 111
=11g 1l

The total payments = 1" 1 14 1" 11 1"#§%g

= DIV L PUHE
They borrowed 11" 111 from the bank, so the difference is
interest 1 1"1 14806 o 11" DHL = DI™ 140

$%:" !!(!+#)“§;§
#

n $ !"##%!!#
11 1 v
$#..é&#-£#+ #%2 :

#e& 111 = 2

I"##
#%

1, S
= #E#"‘ #—.%

L 3
&#*$
.y Y&
'="0y, v %
T =1TI"A1$%1$&" !
= I"HIS%I$" 1 +$#
4 years and 1 month.

$%!!§#!f#+ vy
" 11l = 3
AR B
48

v’ substitution

v answer
(3)
v'v' correct
calculation
()
I answer
(D
v’ correct
calculation
v answer
()

v’ substitution

v’ introduction of
logs

v answer

3)

v’ substitution
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I T v/correct

V'#it ##
#3111 $ — =& Lyt + —g calculation
. Ill#$ I "" %&llll#"
: b

" 106% "1
) vintroducing of
='0\. v logs
%#+ i *$| 1
1= 1068, " &% (
= 175 08" 8% ( +"'& v'answer in years
5 years and 11 months and months )
There are 4 months which is already elapsed v'substitution
v’ answer

RS I
SRR N

= 11" 11§

68 months payments to be made

v'correct formula

vy ()t
$h = § (-+#) h
# v'substitution
.&&.£&+#$#'%% i
L ] * mn & :
&" () *&Mn&)" = — prem
&.
& (s
1= &
# 10"
&'i)/f #$# A)& v answer
: , (%)

P 1="" 143 v
! The monthly payments would be 1 1"#$i&$
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TOPICS KEY WORDS HOW TO LEARN FORMULA

Balance on TWO formulae to be used
loan/Outstandi when calculating outstanding
ng balance/ balance. .
loan m(1H)
settlement e The present value of $% = h
annuity
or Or
e the compound interest
p Ill = # ! $%
minus the future value of
annuity. ' " I(! +#)! #1
=$"I+H #

Worked-out example

1. Aloan of R250 000 is repaid over 5 years with equal monthly payments ,starting one month
after the loan was granted.

1.1 Calculate the monthly repayments if the interest on the loan is 1% p.a., compounded
monthly. (4)

1.2 The client has financial difficulties and makes only 19 payments. Calculate the balance of
the loan at the end of the 19" month.

(4)

Possible solutions
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ll!:!ll### !:! !:%;# !:!!ll#

"§!!"!+##”%

$h= M v'formula
" $ ll#ll$%!!"#

1gb! S+ '
— AR ST
0 - ll#ll$

$%
o v’V correct substitution
%&llllllllll7$

1= $%

T A T
:$!1$+ $%* E

P=""1"4g401

v answer

4)
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1.2 "\ =Balance of Loan
: v = 1" TS =

1=1"1 =Wty | =1l
D=1 148 = Yot T v answer
I =""1"4%K11
(1] I!"#
!%&.$I'&"'E"+#.$;§ ? ]
"= i proy - v'Correct substitution
"% v answer
= HI"#1$1418 4)
Or
Balance of Loan= "'l #,
() w,
)
=i # : : v formula

[ e "
%&'($%%&f!+#;#§ At o
& 1& : v'v" Correct substitution

g :
—&)####’(|+ ; 2 % pro
s
= HIM#ISI§1G
v’ answer
4)
TOPICS KEY WORDS HOW TO LEARN FORMULA
Sinking funds |e Escalate, Sinking Fund is an K+31J*.$§
e Increase, investment that is made to R# , <.4434(6."6+/18
o replace expensive
e Appreciation, equipment/ items in a few LTI VP
o New valuable years’ time. Itis used as a '
goods, then use “savings account” that will Ty $#|$
(compound accumulate funds over a T
interests) period of time, which will

e scrap value/old enable the investor to Slnklng Fund = New — Old

purchase expensive items or
to fund expensive capital

e decrease onan | outlays in a few years’ time Sinking Fund = Appreciation
- Depreciation

e depreciates or

reducing (Saving in order to replace)
balance D_*(J*."#5""#5 0 +/"" 88

6/%" % W/ 83U/ 18" #5-0" I3
7.*JH5+-5.//36'88-+3 1 J*. %

" SIS SISEHI (") () "+
- /- OIL* _+120(# 3%, 11*$* 431
5" Yl
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Worked-out examples

1. Lordwell buys new printers for R350 000.

1.1

1.2

1.3

1.4

How much will the printer be worth in 5 years’ time if its value depreciates at 8% per
annum on a reducing balance? (3)

After 5 years, the printer needs to be replaced. During this time , inflation remains
constant at 6% per annum. Determine the cost of a new printer after 5 years. (3)

He plans to sell this printer at its book value and use the money towards a new printer.
Calculate how much money he will need to put into a Sinking Fund to buy a new printer
in Syear’s time. (1)

Calculate the value of the monthly payments into the Sinking Fund if the interest is
9.5%p.a. compounded monthly over the next 5 years. 4)

Possible solutions

1.1

1.2

1.3

1.4

6, W (HBTH* _++UT4%(-"54 1858 !

P=Tnl =00 D = 1" 1 =1 2
S M

= 350000(1 — 0.08)"! j;/““"/)o/:”‘i;g?*’ $
m=1 !"#$%&'("")$ BN
6,0 (HBTH* . +1- $d%, $I1#41- 1) "$-#.91 $
=Tl =1 D = I 1= 1 i
R AN ML

v BRTYH'6" I 6+/%

= 350000(1 + 0.06)"! . I
n=VIESH#T () s <8
2o /- 0N 45 <t SIH11T| _%BI=2##/15" )<l 1H) +] $

oot = VIMHE0#T Q) 1 1S 0t ($$+1 | 8
| i S 0) 1 D)FRH(SS v (S A (I 8

mmm = PITHESEET s $ ! v % #3%
B A
F. = 2377004211 = L8y L= 1" b= D $
: $
) ot V430348
$%:M! $
# $
! Ty ™ " ‘/$$%J)%'6IJI6+/$
g #_Mi g ;
& : $
| &' (" —
PHASSIE! S, §
. v I, #3
& <CA$
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3.2 PRACTICE QUSTIONS A

3.2.1

3.2.2

3.23

3.24

3.2.5

3.3

3.3.1

3.3.2.

3.3.3
3.34
3.3.5

3.4
3.4.1

3.4.2

Calculate how many years it will take an investment to double if it is invested at
8% per annum compounded semi-annually.

Emely wants to purchase a car that costs 450 000. She is require to pay a 10%
deposit and she will borrow the balance from a bank. Calculate the amount that
Emely must borrow from the bank.

The bank charges interest at 8% per annum, compounded monthly on the loan
amount. Emely works out that the loan will carry an effective interest rate of
8,6% per annum. Is her calculation correct or not? Justify your answer with
appropriate calculations.

Emely takes out a loan from the bank for the balance of the purchased price and
agrees to pay it back over 6 years. Her repayments start one month after her
loan is granted. Determine her monthly instalments if interest is charged at 9.5%
per annum compounded monthly.

Emely can afford to repay R8 000 per month. How long will it take her the loan
amount if she chooses to pay 8 000 as a repayment every month?

PRACTICE QUESTIONS B

Khonani invested R12 000 in a bank. The investment remained in the bank for
12 years, earning interest at a rate of 8% per annum compounded annually.
Calculate the amount at the end of 12years.

Determine the final gain of Khonani’s investment

Show that her monthly instalment was R17 356,46

Calculate the outstanding balance on her loan at the end of the first year.
Hence, calculate how much of the R4165550.40 that she paid during the first
year, was taken by the finance company as payment towards the interest
charged.

PRACTICE QUESTIONS C
Mary invests R3 million into an account earning interest of 5% p.a. ,
compounded annually. How much will her investment be worth at the end
of 4 years?
Ester invests R6 000 that he got for her birthday. The bank offers her an
interest rate of 5.5% p.a., compounded monthly. After 3 years, she adds
R2 000 to her investment and the interest rate changes to 6.5% p.a.,
compounded bi-annually. After another 2 years, she adds R1 500 to her
investment .How much will her investment be worth after 8 years if the
interest is 6% p.a., compounded weekly, during the last year?
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343 Thaba invests R25 000 at a bank in an interest rate of 8% p.a., (4)
compounded monthly. After 5 years, He withdraws R7 000 to buy a TV-set.
What will the balance of his investment be after 8 years if the interest
changes to 6.5% p.a., compounded quarterly, for the last 2 years.

344 Hilda invests R5 million into an account earning interest of 8% per (6)
annum,compounded monthly. She withdraws an allowance of R50 000 per
month. The first withdrawal is exactly one month after she has deposited
the R5 million .How many withdrawals will Hilda be able to make?

3.5 PRACTICE QUESTION D

3.5.1  On the 1" day of January 2019 a school bought a new photocopy machine
for R180 000
e The value of the photocopy machine decreases by 25% annually on the
reducing balance method.
o When the book value of the photocopy machine is R52 145, the school will
replace the photocopy machine.

3.5.1.1  Calculate the book value of the photocopy machine on the 1' day of 3)
January 2021.

3.5.1.2 At the beginning of which year will the school have to replace the photocopy (3)
machine.

3.5.1.3 The cost of a similar photocopy machine will be R450 000 at the beginning of
2024.The school will use the R52 145 that it will receive from the sale of the old
photocopy machine to cover some of the costs of replacing the photocopy
machine. The school set up a sinking fund to cover the balance. The fund pays
interest at 7.5% per annum ,compounded quarterly .The first deposit was made
on the 1" April 2019 and every three months thereafter until 1" January
2024.Calculate the amount that should be deposited every three months to have

enough money to replace the photocopy machine on ' January 2020
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P & ™ (H#7"&) *§ " +(

3.21 = HIr g v’ correct formula
= gy et v’ substitution
! = u#$%&l 1 » ‘
01 = 6" (e introduction of log
Bl = 1))
! ! = !ll!#$|ll|l||l
1 I"l#years v/ answer
4)
3.2.2 | Loan amount
= = P ghp v 1 g
= g% ot
v’ answer
()
3.23 14§ g+t
) v’ correct formula
o _ ot
T+37 =i+ w v’ substitution
L+§% = 1889 () *%!
! $"## = #$#%"((()#*%! \/ | = !u#$%mum
03" =+t . .
1 I'#$5 Not correct conclusion @
3.2.4 | Given data
=" 108 = (8)" = LU8) #$ = X1$111
b=+ .
npy (! +#)!!§ correct formula
R A
#
g %.+#$#%&%" #
_ & o : v'¥' correct subst.
(HeHHH# = )
1= " 148" v’ answer
4)
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3.2.5

Given data

= LI =) IGHIrG = 08 (g =

" 1y
5 ()
¢

'###&I |E|+#$#A)&% "
(H&HHH = & .

HHN&
' LA

#$#AJ& _ (###5' s #$#A>&&

“H&HHH "

s $#%&32 —_—
' L (#

i A

T _I")#
"1 = )<+, ¢
P 1

LR IR BRSO A G
= I"#$"#ENe

v’ correct formula

v’ correct subst.

v’ simplification

v" introduction of log

v’ answer
®)
3.3 Possible answers
3.3.1 | Given data
U =""SHHt " :"ﬂ%#:ﬁ —H#L S =
T - #!II+$#!
T v’ correct subst.
=S et
-1 |ll#$0/&n- v answer
o ()
3.3.2 | Final gain
= LIVA5%" " 1
= 1$USHUE" " v answer
(D
3.3.3

nh iy
50 $!!(!+#) i
f

v' correct formula

v'v’ correct subst.
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Honey'
!&'!?'+ $z#0 (O v’ answer
& S 4)
1 =_
Vit R
"1
V= """ H5%8" %
3.3.4 Outsanding balance
=" 1#HS
ho(1+8) 11
= "1+ !¥
&
Il . #
I I)*(+& + %&% +
_ "WW‘V‘V&H%&%.(r ! g - ; v’ correct subst.
- 0000003:6. T i. %&%(
" Ny .
= UHSHEUI L 1 1$$ST (1 Y 7 simplification
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Glossary

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

Profit

Profit can be defined as the monetary gain made from a transaction. In consumer
arithmetic, a profit is made if the selling price of a product is greater than the cost price
(the price at which the product was bought) of the product.

Percentages (%)
Percentage is a representation of a fraction of the whole sample.
' 11}
A percentage expresses a part of 100 %"#$#%! 1= % ).
0
Percentage profit
The percentage profit made from the transaction is found by using the formula:

Loss

A loss is made from a transaction if the selling price of a product is less than the cost
price.

Therefore, Loss = Cost price — Selling price

Percentage loss
The percentage loss made from the transaction is found by using the formula:

Deposits
A sum of money paid up front before a loan is granted.

Investment
Money you put in the bank in the hope that it will grow.

Unit Trust
Shares

Annual compound growth rate
The interest rate per year

Depreciation

The decrease in value of an asset over a period of time.

When equipment loses value over time, we say that the equipment is depreciating in
value. For example, the moment a new car is driven out of the garage/dealership, its
value depreciates substantially. Obviously, due to wear and tear, the car will lose its
value over time.
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1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

Simple decrease or (Straight line) depreciation
Simple decrease is also known as straight line decrease
This is depreciation based on the original value and never changes. i.e., the amount by
which the value of an asset decreases every year is a constant percentage of the
original value.
With linear depreciation, equipment is depreciated by a percentage of its original value.
It can be represented by a “linear” function.
It works in the same way as simple interest, but the value decreases rather than
increases as with simple interest.

1="(11i$)where,

A = end amount, P = initial amount, n = number of periods of the decrease, e.g., number
of years and | = rate of decrease divided by 100;

Inflation

Inflation is the steady compounded increase in prices over time throughout the
economy.

The effect of inflation is to erode the buying power of money over time.

The rate of increase worked out by compound interest annually;

Hire Purchase Agreements
A hire-purchase agreement (HP) is a short-term loan.

Per annum
Annually

Trade in
The money you are granted after depreciation

Interest
Interest is the fee paid by a borrower to a lender for the use of borrowed money; the fee
is usually expressed as an annual percentage of the amount borrowed.

Simple Interest
Simple interest describes situations in which money is borrowed or invested for a period
of time and interest is calculated once only and paid at the end of the period.

Compound interest

Compound interest is used to describe situations in which money is borrowed or
invested for a period of time and interest is calculated on the balance at intervals
throughout the period and added to the balance.
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1.19

1.20

1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

1.30

Nominal interest rate
A nominal rate is quoted as an annual rate, without taking into consideration the effect
of different compounding periods, which are shorter than the annual period.

Effective Rate
Effective annual interest rates are equivalent annual rates that yield the same accumulated
amount as rates with different compounding periods (monthly, quarterly, half-yearly, daily).

Annuities

The term “Annuity” is used in Financial Mathematics to refer to any terminating
sequence of regular fixed payments over a specified period of time. If payments are
not regular (irregular) periods, we are not working with an annuity.

Present Value Annuity

“Present value annuity” is a loan.

3.5.1.3 Future Value Annuity

“Future value annuity” is a savings plan for the future.
period;

Loan
Loan is when money is borrowed usually from an institution and repaid over usually a
fixed interval in regular instalments;

Deferred Annuity

In many situations, the repayment of a loan begins three months after the granting of
the loan has been made. However, circumstances arise where the repayment of the

loan is deferred for an agreement of time. Then you would have to add three months
interest on the loan amount to the principal amount.

Scrap (Depreciated) Value
The value after depreciation.

Book Value
It is the value of equipment at a particular time after depreciation has been taken into
account.

Sinking Fund
A Sinking Fund is an investment that is made in the form of regular payment for the
express purpose of meeting an expected cost,

Laws

The interest period must be same as the repayment intervals. That is, if the interest is
quoted as quarterly, and the repayments of investments are monthly, the interest must
be converted to a monthly interest rate.

Bond repayment
A bond repayment is when you have borrowed some money (to buy a house or

building) at a given interest rate and you then make regular payments to pay off the
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original amount of money borrowed as well as any interest that has arisen. (The bond
is

The term amortization is also applied to the situation where a regular payment is
made to pay off a loan with interest. The loan is then said to be amortized.

3. Study and Examination Tips

e Learn the correct use of calculators in order to prevent step by step answers.

¢ Rounding should be correct to two decimal places.

e Re-read with understanding should be practice with limited given to avoid
generalization.

e Encourage learners to use exponential laws and understand how to make the
subject of the formula, which involves previous grades, in order to avoid using the
incorrect formula.

e Basic algebraic rules should be appropriately taught.

e Correct interpretation of financial language need to be taken into consideration.

o Teachers should use the correct language/concepts in class and in assessment.

- Use a wide of resources to enhance the skills and knowledge in the classroom.

- NB: Please read your question in the examination attentively before answering them.
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