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Chapter Al

Number systems and exponents

Al.1 Number systems:

Exercise 1: Date:

(1) Complete:

* Natural numbers: N = {r 2 3/'__- j
* Whole numbers: N, = io g .Q}' 3 ;_ o j
f 7
* Integers: Z = {-—-,’ "2,’——!,'0,'11'2"__-}
7 V4

7 7 7
* Rational numbers: @ = L s /a, be Z - b #oj
! i f

* Real numbers: R = {r-q%fonc/ nc_mnéc-?’.?f &) {-'}-rc:?lfof\a/ numéﬁ"ij

(2) Write three examples of Irrational numbers: /7 ’/’ '\/31;~ / Q Ih-r 7T ctc.

(3) Consider: x(x - 6)(x” - 5)2x" + x -3) = 0.
Solve for x and write the value(s) of x for which the solution of the equation will have:

(a) irrational roots. (c) integral roots.
{b) natural roots.

o (o= 6 (o5 ) a4 -3)=0

X =0 o X F=6 of xS _or (ax-ﬁS)(ac-/):o

= -3
OC = HAfs7 x =5 cr o =

(a) = = *4s’ (c) x=¢ g

(b) SC=4 o oe =/ o s =

(4) Complete the following diagram which presents the system of real numbers:

Real numbers
Rational numbers
Integers
ok nur~bers

OI
T rretreona/

hL.-N\AewS







Al.2 Non-Real numbers:

Examples of non-real numbers: (-2 : /-9 or ¥/-5
Butnot 5/-8 .because -2x-2x-2 =-8 3-8 = -2

Exercise 2: Date:

(1) Determine whether the following numbers are real or non-real. [f real. indicate whether the
number is rational or irrational:

(a) 7 Qec,/ - etiona/ ) -3 Real » yrretiona /

{c) n /?eq/ - ,'rmﬁbnc/ @ y-16 Mo -rt'a/

) 03 K] > et reme ] QN Real » rations !

@ V-125=-5 @ /|, W llj;/a Keol jeticme /
= =y

O VD =T im0 Reals i)

(2) State whether the following statements are true or false:
(a) The product of two integers is always an integer again. _/ru,e@

{b) The product of two irrational numbers is always an irrational number. Fo lse

63- AT x A= R

{c) If m is a natural number, V4 m will also be a natural number. Iree
= am
(d) The ditference between two rational numbers is always a rational number. 7,

(e) The quotient of a rational number and an irrational number will /
L e U *
always be rational. F < ke g A2 > jrraticme

(3) For which values of x will the following statements be: (i) undefined  (ii) non-real

(a) JU+3: [ x=o0o \/f'f.) None

" A"

(b) Jx —1: (r) None ﬂf) X -1 <O S <
Jx : (') -

X =2 (ff) >x <O
X+ 2

(c)

(4) Given: P = {f3y - 1. To which of the following numbers system(s) will P belong if:

[Number systems: N: N.: Z: @, Q@ R or R']
(@) y = 5 (b) y = -1 () y=35

I S—
P=taxs P= a1 - P=4/axs ~)
=4 P45 = = X5 -

I !
=i=1 =g R/ QR
No,' Z‘/‘ Q" R







A1.3 Representation of real numbers:

As already seen in the previous grades, the real numbers can be represented by using on of the
following ways:

(a) Interval notation.
(b) On a number line.

(c) As an inequality in set builder notation. Remember the following symbols:
 — the union of two or more intervals or sets.
m — the intersection of two or more intervals or sets.

Exercise 3: Date:
Complete the following table:
Set builder notation: | Interval notation: | Number line:
iR .
(1) [{x/-1<x<2;xeR} x € ("'.'lj «— M . —
-2 -1 © 2
- R
@ | fa[osxss;ce RY | x € [2;9] )
S3-2 -1 @ a3 4 5 ¢ 7
— R
@3 |{ $3;9eRy | ye (w:3 ——
U/ fj j - o ; 3 3 ‘[-$
Z
4) ﬂx/ﬂ\‘xsojxe'% « e e
o N B o W S e
fx/-“x“[xezj 4 3 2 -1 0 1
N
(5) |{y/ y=23;ye N} N/CL P - > ' T>__%
i 2 3 4 5
: R. .
©) [m/o<msu,me//3} me (0;4) < .
il < ! 2 &} 73
. R
(7) {x/x‘a—sj' xeRS| xe I:*S,%) ~— N
1 I I I [
N I i | r
S5 4 3 2 -1 0
e R .
@) |{mm<6;me R} melw;e]| o ST
3 4§ s & 7
.2.
@) |&x/-1<x<2;xe Z} = e e
-2 7 o t 2 3
: R
10 [{= [ 7 ~1;ce RS | x ¢ (1;w) — T
-3 -~ < )







@ (1) Give a synonym for “non-real numbers®: _T_mc;ug?ency- Ly
[y

(2) Do some investigation regarding complex numbers and the numbers it contain:

Repes eriec/

C. fu~bes as AJ17 o AF77. Can be cori Hon

o

=<5 Summ o

c:/mgé'rc?\oe O7C fon IC‘C}/ c:mc/ N e le Ral A /

Number.  eg - (+7T7 or 3- 2¢
Al.4 Exponents and surds:
Al.4.1 Exponents:
Basic exponential laws and properties:
(]) xf" X x” — x"l + N (2) x"l + x" - x"l - "
m
m y! P H m
@ (") = x @ () =x"y" o (EJ =
¥y Y
0 ] 1
5y x =1 6) x" = -
(7Y x* =%x" (mneZ and n > 0 with n z1)
Egl  Simplify and write your answer as a positive exponent.:
(c) bj Y = <y = 2.y =x"70 7 =y T = lﬂ— _
R e TRV TY
) Vrxxt 2ot = dxat eyt = Wi 25T 2 uE
o 17 (577" . (2xs)
(C') I =3 1y8 - - f 3
gl s (27 () gt o
B 5.’n~:~.’ . 2n .5n B 5.1‘n+2 ' 2n
2.*11—_“ . 5)'u ] 2—2" 2"-3 ) j‘."u
= 55n+2—3n . 2n—m—3; — 52'2111—1”3 52.23 = M
2\ _ 2\'+!
(d) ———
d 21 7
_ -2
2y 7 4 2
g ot I -2
SIS RN ES ST
272" + 1) 4+ 1 - =
x—x' -6 (x§—3i+) (x§—3)
(e) S o : SRS
x — 4 (x-‘-—.?a +2) x: -2
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Exercise 4:

Date:

Simplify, without using a calculator: (Write answers as positive exponents!)

1 (1255 @) (x‘l’ - 2)2
3 6)% L 4
(s .DC ) . (x'l‘-l)(x —.2)
= (52)3 ()3 sl CVACIPEL L
_ 2
= 5= =:C'-4:>ci+q$
@ -8y @ 3t (3y)
= Vea)® o7 3 = 311:21- = 37% 2
4 2 Y-z el b LLj_J
262 P 073 = 1= 4]
AU T EgV
) DC.3 %j S (/ 2
= 3 d :ik./ ’
=, S
TR =t =
) ©zmh © (& +4)(s -2 +2)
25 7 3 4
(foo er . = (DCJ @(:x"-— 4)
- (_L,,,q‘f _ ;")2__
et E— CSO R
= (£ (%) =12 e e = -y
) x%'{; (8) [_12"4 y42]1
_{x 2 -3x* 2
oC - 2C
ff-; — (‘fx_H 2 )
— 2 o -
- xz'—_%f C”C)l (‘4 ) (2 z)e
= — 2 oC thl 2
_ 3 - 2
- : _“*’“? .
2 _ 3 9x§y
®) mf:—Sm“' (19) ( 3 )
_ (:—3) N (xij (‘—1-4)—3
“(n==3) 3oy
! 33 o7t ¢
= M-t 3'oc e, Y
= T 37% o2t
- " < 7
= —J—
3% oc







13

| n n
o (_{TU% (12) 27 —3.2" + 2
=y 2" — 2
. (= - -) - @UT=3.0M42
(3c+t—:) > *1-2
) ( (225 )3 7-0)
(9c+t_a) - (222
B l ¢ o
- ('DH(J (w x) g ?-x? = 2" [
v —_—

(13) (m + n*)2

s (Fent)ni, o d)

a4)  (a* - s)(5 + ')

= (®-s)a3 s5)

2 2 N2 d
=(m>+r’1n 3 a3 +(‘1L = CQ‘3>1‘“225
g 2 g 2 =4
= rqs + 2m3n~3 + n.3 _ = a; ___25—
_ . LES! . n-2
(15) 00,1257 + (1258°) (16) 1]282—_195—
] — 3._ ~ _CQ:!X3I)A+' . (32)1'\'-2
- «/(8 (%) D

il
%
u
+
N
A

o~
S \.._/

Wi

= 2

2N+ N am — 4
x 3 . 3

RO 34—1\--2 . 3"'\

3 —
;lan+2 X 3 n=3
22"\—' X, -'% { =2

anta = (an-1) _3n-3~(3n-a)
x3

2N+ —amv+ |

P o
23 + 5 =2 3
2+ 25 2% 3"
-
= 4+25 = 29 — 3
[— _—
5:1+1 . 25"*] 3271 _ 9n+l
(an 12542 (1) 3%
~ =/ ~
) 5 +1 . (sa)n _ __(32) + ]
(s)n-2 377
) Sn_,_, . S;r\-—z _ 32r\ . 32f\- 32.
= 534'\'-6 - 3-’1"\
—_ n+r+2h—2-—(3ﬁ"é) ’a}ﬂ(L - 3&)
= 5 = b il
_ _3n-l=23n """_ 5 =
s iy =9 ==3
=N

=3 125
_—
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15

Ix2 +27+] 2 0 n-1
(19 - (20) _3_5_4_
5x2 22n+1 _ 22"
_ 3x2%+ 2% 3" - 32 1.6)
5 x 27 22" 2 - 2%
_ 27%(3+2") _ 9. 7. 7%
,Cs‘x.zx T 2222 =)
. UG0S . 9.27°
S x > — 2~
- 9. 2" "
/ = ;
—
4
= c] X 0'22
R
Af.
——
-2r ¥+ - - -2y ew
on 37 .36 .23 22) 55771 4 5§
4*=1 (o0,5) 3.5 —§'-r
_ aC+] } _
. 3 (2%:32‘) . 3 - 55595 +579 gY
(> . ()* 3.5 79— gi-Y
- 220 2C+2 D42 ! - - —
S ‘3i1 -3 8T s+ 5070
2 - (27) - 3.579Y- s'.57Y
—2oc F X F2+ 2o +2 -
32:-—: --z- = 50'5_3"' S J
;23 2 3.9 - 5,575
2o +2 -
= s _ S5+ 1)
2 59 (3~ 5)
- 3 2;¢+2——C2>C_Q-J ]+[
= 3 ) 2 = __—-.2
_ 3 A FA~adet # =
= 3.2 ~/
= 33, 2°
S I §
Al.4.2 Surds:
Remember: x% = {/;’T (mne Z and n > 2)
Eg2 Simplify: (@) 32 + 742 = 1042
®) V8 x V2 = \[8 x 2 =16 =4

@ W3 +1f =3+ 15 +1)

3+ 143 + 143 + 1

4 + 243

Il

|
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(d) «/Em/%d«/é

= J9%x2 + J25x2 - 2J4x2

It

\@xﬁ—}-\/ﬁxﬁ—Qﬁxﬁ
372 + 542 - 2x242

= 8J2 - 42
= 42
E.g.3 Rationalize the denominator: 2+ 48
NE)
2B,
J2 42
_ 2x+2 + \/gxﬁ
V2 x+2
22 1 2
_ + 16 «/3+4=2J5+i o
4 2 2 2
Exercise 5: Date:
(1) Simplify, without using a calculator:
@ B-2l5+2  © BV -E @ (F-2

()= dEeEEAE (e

= 3-y =Ved2 + R 57 = (pAr =57 )T

== =242 + 527 - 347 = (1a7)?
:_@—’ = 2

Y2728 + 325

-3/ 3 ¢ ‘
N3+ A5 C
| & i Ji<)

M

@ (2 -3f
= (4’\[‘? "3>(4Af.? —3)
= (NT) ™ o7 oD +9

= 6x2 - 24\/? + 9
= 32- 24 AN 49

= 41— 24 )
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19
) mxV27m® — Ji2m®
= M x '\J"f>’3""’

’\/4,)(3 s

®  B(V48 - 375 + 208
:N/:’)_'(ij ~ 34/25%3 +2q/36x3)

&
:mxspml—gprf\z ='h_’(4_'\€'* 3X$@+2Hé@)
I}
= M x3¥3 Y - aNT =437 (43 ~ 15137+ 12437)
:3,\[3_’m*—=24f3—’m4 =\f3—’(w\/3_’)
= (A3 AT "
N —_——
m Y&V o s -
200 VI8 ~ 27
_ J9xa = A49x2 . oAy -]
NI X 22 /\/18—" N R
3437 = A7 vexal - A axy |
= (o7 A/ 9X2 ~ A 9x3
o . 2V = aF
_ ___?: _ Q(M) - 2
= F 3(AF——3) ~ 3
p—— —®
n (2 + .JEXLL - J§) ® Y27x° + 416x*
V100 + /48 {12557
8- 2dF r a3 - (P 3> xS W ®
- o + Mox3 s 3 3T
~ 8-]—;2/\]37—_3 - 3?3(_3.#2"_0(—‘_?
- (O + 4A3 S: 5 ¥
_ 5+ a3’ 3® 4y 22’
= 1O + 43’ N S o7
_ _franNm) _ Zx*
- (S HET) g’
I
= _‘é‘ = o’
—% .







