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MATHEMATICS SUPPORT CLASSES GRADE 10 NEW FET PROGRAMME

LECTURE 1: NUMBER SYSTEM

Write down the notes on the number system from
the PowerPoint slide show.

RATIONAL NUMBERS

We say that é has the form £ where p and q
q

are both integers. Numbers of this type are
called Rational Numbers with symbol Q.
In set form we write

Q = {all numbers that can be written in the

form g , where p and ¢ are integers and ¢

cannot be 0}.

That is a rational number is an integer divided
Integer

integer

by an integer. That is

Why is g not equal to 0?

Rational numbers may be written in different
forms:

. as a ratio eg. i
. as a decimal eg. 0,25
. as a percentage eg. 256%

All of these are equivalent.
OPERATIONS ON RATIONAL NUMBERS

(Learners to attempt first)

Simplify:
1 z+1l
5 3
2 31—§+ 5l
2 5 4

H~ o
N\ N
W~ —
| Do
| |
\ A
o X
—
ool M
N o | o

Ne—

:
5. —=
33
4
6. True or False? Explain.
5 2 4
6.1 1 3 =5x (T + g)
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DECIMALS

Terminating Decimals

When a decimal number has a fixed number of
digits after the comma we call it a terminating
decimal. These are some examples:

0,15 0,23459 12,357298765

Terminating decimals can always be written as
rational numbers.

Example:

Write 0,125 as a rational number.

Write 0,14789 as a rational number.

EXERCISE
1. Covert the following decimals as
rational numbers in simplest form:
1.10,1 1.2 10,64 1.31,45
14 13,75 1.5 2,235 1.6 5,66
2. Convert the following rational numbers
to decimal form:
2.1 4 2.2 38 237
5 120 8
4.3 25 16 96,1
110 ' 50 725

Non-Terminating (recurring) Decimals

All the examples above were terminating
decimals. Now try to write the rational number



é as a decimal. We have to use long division.

What do you notice?

We get the answer 1,333333333...

The 3s go on forever. This kind of a decimal is
called a non-terminating or a recurring
decimal.

INVESTIGATION

Use a calculator to write down the decimal
version of the following rational numbers:

1 T =
9

2. 2=
11

3 A _
333

What do you notice in each case? Even though
the calculator can give you just 8 or so places
can you fill in the next places where the
calculator stopped?

OBSERVATION:

You may have noticed that in each case either a
digit or a set of digits repeat itself. When a set
of digits repeats itself, we call this behaviour
periodic.

Example 1 has period 1 since only 1 digit 7
repeats itself.

Example 2 has period 2, since two digits (27)
repeat themselves.

Example 3 has period 3, since the three digits
123 keep repeating themselves.

Try these on your calculator:
13
=
5_
23

Are they recurring? Is there a pattern?

Do not forget your calculator can only give
about 8 digits. It may not be telling you the
whole story.

Here are the expansions of the above two
fractions to 100 decimal places. Study them
carefully:

13 0.764705882352941176470588235294117

=
64705882352941176470588235294117647
056882352941176470588235294117647

5 _ 0.217391304347826086956521739130434

78260869565217391304347826086956521
73913043478260869565217391304348

You will observe in each case that the decimals
are periodic.
What is the period in each case?

CONJECTURE:

We can make the following conjecture after
examining the above behaviour.
All rational numbers have either

. a terminating decimal form (finite
number of digits)
. or a periodic decimal form.

CONVERTING RECURRING DECIMALS
TO RATIONAL FORM

The instructor will show you how to convert
recurring decimals to rational form.

Study these three examples carefully. Without
working details, can you convert 0,46464646...
to decimal form.

Solution: From what we see above, the pattern

when 2 digits recur is to have % . You can

check this with a calculator.

Convert 0,621621621... to rational form.

Solution: 0,621621621... = $21_207_ 69 _23
999 333 111 37

EXERCISE

1. Convert the following to rational form
showing working details
1.1 0,343434... 1.2 3,2525252....
1.3 4,219219... 1.4 0,7
1.54,72 1.6 0,0678



2. Without working, convert the following
to rational form, leaving your answer in

simplest form:

2.1 0,636363... 2218

2.3 6,123 2.412,42
IRRATIONAL NUMBERS

Can we write all numbers as fractions? How
about the number 5? Of course we may

disguise 5 as % in which case it is rational. The

-12

same applies to ! 12. It can be written as

so it is also rational. So are there numbers than
cannot be written as an integer divided by an
integer? The answer is yes.

For example v2 cannot be written as one

integer divided by another;

Here is a decimal form of V2 to 100 decimal

places:

V2= 1.414213562373095048801688724209698
07856967187537694807317667973799073
24778462107038850387534327641573

Is it periodic, can you find a block of numbers
that repeat itself? Can you guess what digits
come after the 100" digit 3?

Well here is the value of V2 to 1000 decimal
places:
JZ =

1.414213562373095048801688724209698078569671875376948
07317667973799073247846210703885038753432764157273501
38462309122970249248360558507372126441214970999358314
13222665927506592755799950501152782060571470109559971
60597027453459686201472851741864088919860955232923048
43087143214508397626036279952514079896872533965463318
08829640620615258352395054745750287759961729835575220
33753185701135437460340849884716038689997069900481503
05440277903164542478230684929369186215805784631115966
68713013015618568987237235288509264861249497715421833
420428568606014682472077143585487415565706967765637202
26485447015858801620758474922657226002085584466521458
39889394437092659180031138824646815708263010059485870
40031864803421948972782906410450726368813137398552561
17322040245091227700226941127573627280495738108967504
0183698683684507257993647290607629969413804 7565482372
89971803268024744206292691248590521810044598421505911
20249441341728531478105803603371077309182869314710171
11168391658172688941975871658215212822951848847

The same behaviour can be seen in the
mysterious number B. Sometimes we use % as
an approximation for 5. But this is a very poor
approximation. To 8 decimal places Bhas the
value 3,141592. Check this on a calculator.

One cannot say much by looking at 8 places.

Let us look at Bto 100 decimal places.

B=3.141592653589793238462643383279502
88419716939937510582097494459230781
6406286208998628034825342117068

Is it periodic? Do you find any set of numbers

repeating themselves?

Consider Bto 1000 decimal places:

B= 3.141592653589793238462643383279502884197169399375105
82097494459230781640628620899862803482534211706798214
80865132823066470938446095505822317253594081284811174
50284102701938521105559644622948954930381964428810975
6659334461284'7564823378678316527120190914564856692346
03486104543266482133936072602491412737245870066063155
88174881520920962829254091715364367892590360011330530
54882046652138414695194151160943305727036575959195309
21861173819326117931051185480744623799627495673518857
52724891227938183011949129833673362440656643086021394
94639522473719070217986094370277053921717629317675238
46748184676694051320005681271452635608277857713427577
89609173637178721468440901224953430146549585371050792
27968925892354201995611212902196086403441815981362977
47713099605187072113499999983729780499510597317328160
96318595024459455346908302642522308253344685035261931
18817101000313783875288658753320838142061717766914730
35982534904287554687311595628638823537875937519577818
57780532171226806613001927876611195909216420199

Can you detect any pattern? Frankly there
seems to be no real pattern, however the great
Indian mathematical genius Srinivasa
Ramanujan, is reported to have been able to
memorise the value of Bto several decimal
places!

In fact, when an unending number written in
decimal form, has digits that do not repeat
themselves, such a number is irrational. You

cannot convert it to the formg where p and ¢

are both rational. As an example, consider
0,101001000100001... The digits do not repeat
themselves so the number is irrational even
though there is a nice pattern that the digits
follow.

CONCLUSIONS

Square roots of numbers that cannot be found
exactly are irrational.

The number Bis irrational.

Non-recurring infinite decimals are irrational.
NB. The are a lot more numbers that are
wrrational but these are the most common at
your level.




EXERCISE

1.

1.1
1.2

1.3
14

1.5
1.6

1.7
1.8
1.9
1.10

2.1
2.2
2.3

Classify each of the following numbers
using the symbols N (Natural numbers) , N,
(Whole numbers); Z (Integers); Q (Rational
numbers), Q! (Irrational numbers), R (Real
numbers), C (Unreal numbers).
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1,212112111211112...

1+—
16

0,474747...

If x=-2++v9-4a anda 0 {0;2; 3}, for
which values of a will x be

real

rational

integral 3)




