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Exponents and surds

1.1 Revision

~ The number system

The diagram below shows the structure of the number system:

Rational Q@ Non-real R

Integer Z

Irrational Q'

Whole [

® See video: 2222 at www.everythingmaths.co.za

We use the following definitions:

N: natural numbers are {1; 2; 3; ...}

No: whole numbers are {0; 1; 2; 3; ...}

Z:integersare {...; —=3; —=2; —=1; 0; 1; 2; 3; ...}

Q: rational numbers are numbers which can be written as § where a and b are
integers and b # 0, or as a terminating or recurring decimal number.

Examples: —Z; —2,25; 0; v/9; 0,8; 2

e (': irrational numbers are numbers that cannot be written as a fraction with the
numerator and denominator as integers. Irrational numbers also include decimal
numbers that neither terminate nor recur.

Examples: v3; v/2: 7 1—%@ 1,27548. ..
e [R: real numbers include all rational and irrational numbers.

e R': non-real numbers or imaginary numbers are numbers that are not real.

Examples: v/=25; v/—1; —/—15
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Exercise 1 — 1: The number system

Use the list of words below to describe each of the following numbers (in some cases
multiple words will be applicable):

e Natural (N) e |rrational (Q)
e Whole (Ng) e Real (R)

o Integer (Z) e Non-real (R')
e Rational (Q)

1. /7 9. —v/=3

2. 0,01 10. (m)?

3. 162 1. -2

4s 0 lB% 12. /-8

5.0 13. %

6. 2 14. 2,45897

7. =538 15. 0,656

g, 1= 16. /=32

Think you got it¢ Get this answer and more practice on our Intelligent Practice Service
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vs of exponents

We use exponential notation to show that a number or variable is multiplied by itself
a certain number of times. The exponent, also called the index or power, indicates the
number of times the multiplication is repeated.

base «_qglt — exponent/index

at=axaXax  oxa [(rtimes) (a € R,n €N)
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Examples:

1. 2%x2%x2%x2=2¢

2. 0;71 % 0,71 % 0,71 = (0,71)®
3. (501)% = 501 x 501

4, =k xkxkxkxkxk

For 2%, we say z is squared and for 5%, we say that y is cubed. In the last example we
have £°; we say that k is raised to the sixth power.

We also have the following definitions for exponents. It is important to remember that
we always write the final answer with a positive exponent.

e a®=1 (a # 0 because 0° is undefined)
e a ™= (a#0 because 1 is undefined)
Examples:
1 1
1 !:'72. = =5 = —
* TR T 35

We use the following laws for working with exponents:
e a™ x gt = gmtn : .
e 2= =
{ab)* = a™b"
- ("=
(™) = am

® (a

wherea > 0,b > 0and m,n € Z.

QUESTION

Simplify the following:

1. 5(m?%)® x 2(meP)
8k x?

(zk)?




92 5 3 78
(7 % 2)*

4. 3(3!})&

SOLUTION

1. 5(m?)? x 2(m3)t = 10m2Pt+30t — 10m 5Pt

9 8322 . 8k3 22
" (zk)2 T z2k?

=38Rl — ghl a0 o

Pxdnr 133 T
(T2 1 i od

= 2t gl o3 2

4 3(3b)a il 3ab 0 3ab+1

Worked exa m p

QUESTION

) ! am _ 3m+1
Simplify: i o
SOLUTION

Step 1: Simplify to a form that can be factorised

gm _ gm-+l | gm (3m % 3)
4x3m—3m  4x3m._gm

Step 2: Take out a common factor

. 37(1-3)
3m4 1)

Step 3: Cancel the common factor and simplify




Exercise 1 — 2: Laws of exponents

Simplify the following:

1. 4 x 420 x 42 x 42 14 —h
; Iy
32 (—h)
2. —
27 a2b®\
3. (3p5)2 I (&d)
.27, 32—
L i 16. 107(7°) x 10-8(—6)° — 6
e
5. (551)2 4 52 17. m®n? + nm? x 1
6. (1)° 18 @2~
7. (z2)° L La\—1
(‘L' ) 19. (y2) 3+ (?2_)
Lo
8 (a
3
9. (m+mn)~! il
10. 2(pt)5 51 2% 5 46a 4 92
1 I 85a
1M ——
(2) 201510
22. 10655
12. £ -
i) gq——Zs 2
13 == 23. (%qLS.ayf4a—l)

Think you got it? Get this answer and more practice on our Intelligent Practice Service
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1.2 Rational exponents and surds

The laws of exponents can also be extended to include the rational numbers. A rational
number is any number that can be written as a fraction with an integer in the numerator
and in the denominator. We also have the following definitions for working with
rational exponents.




