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Chapter A1l
Integers

Al.1 Number systems and properties of integers:

Exercise 1: Date:

Complete: * Natural numbers: N = | "2 3 k- |

——

* Whole numbers N ={ o7/ 23" _.
7 7 7 7

* Integers: Z={-—-/'—2;“/;o;i,'2/f-—— ;

The integers are expanded to include the fractions:
Rational numbers (Q): Include all fractions which can be written as 2, with aand b

as integers and b # 0. This includes all finite and recurring decimal fractions.
1

Eg 1:0,7;-3%:234; V259 Y27 etc.

Irrational numbers (Q '): Includes all infinite and non-recurring decimal fractions.
E.g 3.68463....: 7 ;10 ; /4 etc.

Real numbers (R) consist of all rational and irrational numbers in union: ¢ U Q'

Non-real numbers for example are: J—4 i V=12 etc.
Y-8 and Y-243 however, are real numbers, because 4—8 = -2 and =243 = -3.

Properties of 1 and 0:

—

* mx0=20 *mx1l=m
*0 =m=20 *m+1l=m
* m + 0 = undefined

Identity elements:

* () is the identity element of addition, because m + 0 = m
* 1 is the identity element of multiplication, because m x 1 = m

Inverse:

* The sum of a number and its additive inverse is 0.
E.g. 3 isthe additive inverse of -3, because 3 +(-3) = 3-3=0
* The multiplicative inverse (reciprocal) is the number multiplied with a certain number with a

result of 1. E.g. the multiplicative inverse of 3 is . because 3 x 1 = ixl=

! ’

QOther properties:

* Commutative operation: m x n =nx m Or m+n=n+m
* Associative operation: (mx n) x p=mx (n x p) or (m+n)+p=n+(m+ p)
* Distributive operation: px (m+ n) =pxm + pxn or px(m-n=pxm - pxn






A1.2 Rules for divisibility:

Divisor: | Rules for divisibility:

2 Last digit must be an even number or a 0.

3 Sum of all the digits must be divisible by 3.

4 Two last digits must be divisible by 4.

5 Last digit must be 5 or 0.

6 Rules for divisibility for 2 and 3 must apply.

8 Last three digits must be divisible by 8.

9 Sum of all the digits must be divisible by 9.

10 Last digit must be 0.

11 Calculate the sums of the altemnate digits. The difference between these sums
must be 0, or it must be divisible by 11.

E.g. 1 Determine whether 10 527 is divisible by the numbers in the above table:

: NO, because the number (10 527} does not end on an even number.

: YES, because the sum of the digits, 1+0+5+2+7=15 is divisible by 3.

- NO, because 27(10 527) is not divisible by 4.

' NO, because the number does not end ona 5 or a 0.

: NO, because the rule of divisibility for 2 does not apply.

: NO, because the last three digits, 527, are not divisible by 8.

: NO, because the sum of the digits viz. 1+0+5+2+7=15 is not divisible by 9.
10: NO, because the last digit is not ().

11: YES, because the difference between 1+5+7=13 and 0+2=2 with 13-2=1].

oS0 b A o by

Exercise 2: Date:

Determine whether the following numbers are divisible by the numbers in the above table:

(1) 1275:_23: I(Uo) encl on  unepen. % on nG/'c:/u!Sré/e 6u & .
3! Ules, i+2+7+5=1S axc!/ 9" Ab_iratrrs =iy CY‘C//SIJ
s diusible b, 3. nafcﬁurslé/e by 9.
L /\-b; 28 not \é/r'uf.sfé/e <. /Léf Jeas? Jg;’meof'o.
%’ L. 1: Mo, (ip7)~(azs)=5-7=1
N L!Jes, end on £ ac! thet s et o o 41

6! /Ua’ nct c/;u'sfé/e_ éj,
) 2772: 23 £(7/e5, ends o even . |g: (Jps dicle b u 2 arO/_i
3: (Jes, RFI+T42518 ond |5: A,b 772 et c/fu; §/é/€

VA
(5 o/»'uﬁs‘fé)/e {n/ 3. éu 8.
F (fes T2 c/z’u/&/'é/@ . C/es RF I+ T FR =1 & cnc/
o 7 v
éi(/‘ G - 18 /s du;S/é/t? éu 7.

</
5 /Uo/ e nc7l cr\:/ o) /G NOJ /057" C{?/'% Nt o
O o 5 (- 9@5/ (27‘“7)—-(7+52) =).







3y 7920: 3: Ues er'\clj o Q. 8: Sjesl G20 15 c//ufsf_f:/e
3! (_;es T+9+2+0 =1§ end A&’ g.
/8 c//u;s,'ble b&{ Shc q: L,ﬂes 1+9+2+0 =18 cnd/
4! LJ/E’.Sr 20 c{,r'u'g,'éé é:_t; li . g c/qufAé é(_/ T .
Ues ench cn_©. 1S 2 Sje\j; eﬁc/_s o O.
6! UeS drvrsi ble [)u (71‘2)“(‘?1-0) =0.

.:acrr/

i1, (Jjes
d 7

4 X S XS x 1/

@ A certain number is divisible by 2, 3, 5 and 11. This number is not divisible by 8 and 9,
but it is divisible by 4. Determine the smallest number that meets these conditions.

= 66 O

(4 is also

Aissible by 2 Y )

A1l.3 Factors:

E.g. 2 The factors of 10 are: F),

Exercise 3:
Complete:
(1) Fy
@) F,
G K
4 F
(5) Es
(6) Fu
(7 F;
® kK
9 By
(10)

={1;,2;5;10}
Date:
{l;. 24 5 O; 20
{: ' 16
7 7
n's?
[
Liv o w % 16 323
7 7 7 7
{I' 3 5 I.S'j
7 7 7
[I'Q'LL‘ ‘7.‘14‘.2.83
T 7 7 4 7
{f‘2'3'«’4_' 6'IQ§
7 7 7 7 7
L)
ZI’Q' 3 ! 6'9'12‘[8'36}
/ 7 f / 7 7 7

{ L i







Al.4 Multiples:

E.g. 3 The multiples of {0 are: M, = {10,;20,;30; ............... 2
Exercise 4: Date:
Complete:
n M, = {6;12"18;---3
® My - lao-uc egr .-
@3 M = {-—';.“1'-; 7’“,"“}
4 M, = f.u; 2¢ 36 - _-3
5) My = 13¢ 72 108 .-
© M = 19 s a9 ..
(7 My = [35‘; R eHNI-T- . _}
® Mo = lie 32 45 -]
% M, = itrl' 22 33" -~ j
gy M, = 13 ¢ 9.
I s J

© Determine the multiples of 6 which are also factors of 120.

{6' 12" 24 ° 3c° 60'1203
7 7 ] 7 7

Al.5 Prime numbers and compound numbers:

Exercise 5: Date:

Complete:

(1) The definition of a prime numberis: o/ ~eti e/ n(_”h,é ers  cuth

or\]j 2 _fecters — | encl t+he numéerf :'-/Lge:rlr[.

(2) The smallest prime numberis: 2

(3) The only even prime number is: 2

(4) The definition of a compound number is: all ﬂCﬂLura/ m,,,méé’f' it Z‘s

Mmere f/‘cn od ﬁacvlor&

(5) Which natural number is neither a prime number nor a compound number? !
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11

(6) Which natural numbers smaller than 50, are prime numbers?
(Do the following: Encircle 2 ; 3 ; 5 and 7 and cross out all the multiples of 2 ;3 :5;and 7.
The numbers which are left will be the prime numbers. Remember to cross out 1 as well!)

r @ 8 4 B & 4 5 -0
a ¥ A5 A6 ¥ 19 20
2 22 @) 24 25 26 27 28 30
? 327 3% ¥ 35 36 (3) 3% AQ
@) 42 @ 44 45 46 @) 48 49 50

A1.6 Prime factors:

F,

6
= The prime factors of 6 are: 2_and 3. (In other words they are factors which are prime numbers)

E.g. 4 The factors of 6 are: = f1:2;3,6])

E.g. 5 The factors of 20 are: an ={1;2:4;5;10;20}
. The prime factors of 20 are: 2_and 5.

E.g. 6 Determine the prime factors of 60: 2 | 60 ool = 2x2x3 x5
2| 30 = 22x3x5
3115
515
1
Exercise 6: Date:
Determine the prime factors of:
(1) 2 |12 2) 5 |35 (3) 2 32 (4) 2 | 44
313 / 2|4 (ro| it
i 22 i
[
- " -
(5) 2| 48 {6) 3 | 27 )] 2| 56 (8) 2 | 100
2| 2 3 9 2] 2% 2 | so
2 "Z 3| 3 2| 14 5 | 25
< ! 1 7 . <
3 ? I ;
3 56= %7 oo = 2 xS
— = x -
©g = ‘Q_q“)( 3 a7=3 ; — 3
(9) 2 | 18 (1) =2 | 168 (11) 2 | 588 (12) 2 | 450
2| 34 2|94 3 | 2%
3 ; 2| w2 3 “*?? 3| ¢
3 3 ol 7 ‘1'7 s | RS
! 7] 7 T 512
g = 2x3 ! . a = *xs*
15 = 588 T2 Xx3XxT 4S50=2 X3 2

168 = ;13)(3)(7;
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Al.7 LCM and HCF:

LCM = Lowest common multiple.
HCF = Highest common factor.

E.g7 Determine the LCM of 8, 12 and 20
[First determine the prime factors!]

8 =pxJx2
12 =[2xx3
20 =P xx5 SOLCM =P xJx2x3 x5=120

E.g.8 Determine the HCF of 36 and 60.
[First determine the prime factors!]

36 = 2x2x3x3

60 =2 x2x3 x5 S HCF =2 x2x3 = 12
Exercise 7: Date:

(1) Determine the HCF of the following by finding the prime factors first:

(@ 14 = 2x7
2l = 3x37 ~HCF = 7
35 = s‘yz =
(b) 27 = 3x3x3
45 = 3x3x S ~HCF = 3Xx3
72 = 2x2X2x3x3 = 9
(c) 12 = aAx2X3 SHCF = 2x2X3
168 = 2X2 x2x3X7 = 2
(d 38 = 2x19
57 = 3X19 SHCF = 19
95 = 5 x(9 =
() 10 = _2axg
15 = 3xs ~HCF = &

105 = 3xS X7 =
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(2) Determine the LCM of the following by finding the prime factors first:

(a)

(b)

(c)

(d)

(e)

6

12

18

20

11

21

49

12

60

15

45

270

[l

Il

Il

1

2x3

2 X 2x3

2 X 3x 3

2 X2¥2

2X2LK G

ax 2x3

— =

X2 X 3xS
iy —

3X5S

3IX3XS

22X 3IX3IX3IXS

(3) Determine the LCM and the HCF:

(a)

16

48

56

2XAX2IXZ
—_

2 x2Xx32 xo2XxX 3
- s

22X 2 ¥2 X )

.. LCM

..LCM

..LCM

..LCM

..LCM

..LCM

..LCM

..HCF

2X3 X A X3

36
_—

2x2 X axs

3X2AX2 X3 XS
S5 e

I§O

xS x3x2¥%3
N

270

XAXL X AX3x7

336
—_—

RXIX2

2
—_—y
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(b) 5 =3

Il

17

..LCM

24

N

X2 X2XS

..HCF

)

SAILIRAXLX 3

120

© Mounting boards of (a) 2dcm?, (b) 36em? and (c) 18¢m? have to be cut. Determine the size of the
smallest mounting board panel (determine the area) that should be used so that any combination of
(a), (b) and/or (c) can be cut from it, without wasting any board. [Make use of prime factors
Q24 = A x2X2x3 2l 2|36 18
36=.}x5><§x3 2|6 33
- 3
(§ = 2x3x3 312 3 !
-— LN haning !
. Cro =2X3 x2 X3 X2 = 73 cras
—_ L — REE— »
Al.8 Square roots and cube roots:
E.g.9 Determine the following by using prime factors:
3
(a) J784 (b) 3375
o S o sk e ke 3k e ok sk sk ok sk Ak sk ke ok ok sk
2| 784 313375
2| 392 311125
2| 196 3| 375
2| 98 5| 125
7| 49 5| 25
71 7 51 35
1 !
784 = 2x2%x2x2Ix7x7 . 3375 =3x3x3xFx5x5
=22x22x72 =35><53
78 = 2x2x7 S 33375=3x5
Exercise 8: Date:
Calculate: (by using prime factors) = | 578
2 | 288
1 I— \
& 576 \/ax.zx:LXAxax;zx3x3 ; lf;z
= ’\/llxrz_zx;z_axsz‘ 2| 36
o 18
= R XL X3 3| 9
L ]
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(2)

(3)

(4)

(5)

(7)

1024

/1000

J4096

V729

19

hY

'\/3x3 XS xX&E

= A 3*«s®

= 3XS
= 1S
—
= Y
X X 2y AILXINVN2

-

1

A 2% x 23 x 2% x2%x 23

X X RXIX2

= 32
—

3
’\/2K2X2K5X§X5_

1

2 3 1
R 23x 53

= L XRAXYS

—_—r

3 1
q/ax.zxzx;zx_zx;zx,gxgx:zx RXIK 2D

= ’6/23x23xQ3x23

= AXAX XD

= 4

—_—

1

il

3
’\/3 X3IXx3Ix 3Ix X3

= 3x3

= 9

—bF

= 343
. 4
1

3 |22S
3|75
5| RS
s| S

o2l
SI12

128

NMpNRwPououwn
w
N

i OO
sS00

125
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»
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