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BC Grade 11 Mathematics UNIT 1 - NUMBERS AND RADICALS
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UNIT 1
NUMBERS AND RADICALS

1.1 The Real Number Syvstem
1.2 Powers and Roots of Numbers
1.3 Ordering Radicals and Using a Calculator to Find
Approximate Values
1.4 Simplifying Radicals by Factoring
1.5 Adding and Subtracting Radicals
1.6 Multiplication and Division of Square Root Radicals
1.7 Laws of Exponents for Rationals
1.8 Applications of Rational Exponents
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BC Grade 11 Mathematics UXNIT 1 - MUMBERS AND RADICALS

1.1 The Real Number System

The system of Real numbers that we use in our everyday lives consists of a collection of smaller sets

of numbers that has evolved over several centuries. It began with numbers used to count objects that
were used for trading and other commercial purposes. [t was extended and refined as a need for

numbers to represent parts of objects and locations on the number line became important. Below is a
discussion of the sets of numbers that compnse the Real Number System. Each of these sets of
numbers builds on those contained in the preceding set.

CGraphs of Real numbers can be associated with fixed points along the number line. Every point on

the line corresponds to a number in the set of “Reals.™ All of these points on the line have tangible
“real” values associated with them.

Composition of the Real Number System
The Real Mumber System is comprised of two major sets of numbers: Rational numbers (Ra) and
Irrational Mumbers {Irj.

Rational plus Irrational Numbers = Real Numbers

Rational numbers consist of all numbers that can be written in the form : Bl

2 | f [
Examples: I.'!.-i—g . -1 TR ) = 3

Irrational numbers consist of all other tangible numbers that cannot be written in that form.,
Examples:  (v3,411, 1.2013772...).
Together, these sets of numbers make up the Real Number system.

Rational Sumbers (Ra)

The Rational Number Svstem can be broken down further to obtain the following:

Matural Numbers (N)

Matural numbers can be thought of as counting numbers. They can be used to identify how many
objects are contained in a collection. Since a collection of objects has at least one item in it, the
natural numbers begin with the number 1 and then proceed to represent additional objects in the set.
Counting numbers can be listed as follows: 1, 2, 3,4,5,6, 7, §, ...

Whaole Mumbers (W)

Whaole numbers consist of the Natural numbers in addition to the number 0. Although (0 does not
represent an ohject in a set, it is an important addition to the number system. Whole numbers can be
listed as follows: 0,1,2,3,4,5,6, 7.8, ...

H is unlaadul to pholocopy or reproduce content withoul permission from Dynamic Classroom Ino.
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BC Grade 11 Mathematics UNIT 1 - MUMBERS AND RADICALS

Whole numbers correspond to locations on the number line as follows:

F 3
™
o
et

Integers (1)

The set of Integers builds on the set of Whole numbers by adding the negative values of each. As a
result, it includes numbers such as -1, -2, -3, -4, -5, ... Note that there 15 no negative value for (0.
Negative values of Whole numbers are used in many sifuations, such as to represent a minus
temperature (-22° C), distance below sea level (-8 m below the sea), or a golf score that is under par
(-4 strokes under par).

Integers correspond to locations on the number line as follows:

B T T S A,
o W -BT 0543210123486 7 89,

Mustrating Real Mumbers with a Venn Diagram

As shown in the Venn diagram below, the set of Rational numbers includes each of the following.
Matural Mumbers: N= {1,234, . 1
Whole Numbers; W = {01234 _|
Integers: 1=1{.... =3,=-2=1,0.1,234,... }
Rational: Ra = all of the above plus any other number that can be written in the form

b |
2 b =0 (Examples: 0.5, 124, = .12, 7)
b £

All Rational and all Irrational numbers make up the set of Real numbers,

Real Numbers (R)
Rational Mumbers (Raj Irrational Nambers (Ir}

Integers (1)

It i unkmneadul o photocopy or reproduce content withoul permission from Dynamic Classroom Ine.
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IEC trrade 11 Mathematics UNIT | - NUMBERS AND RADICALS

Tdentilication o Rational and Trrational ™oambers
Recall that Rational numbers can be shown in sevoral dilTerent fomsats, as long as they can be

= . = ir
rewritien i the form 5 b =0,

I, Matural Numbers, Whole Numbers and Integers
Exnmples: 7, <43, 0, 2761, - 403
2, Proper Frachons, Mixed Numbers, or Improper Fractions
I 7 I 7
Exarnples: —, -E, i-—, -'I-. o -—
I % 4 5 10 3
1} Decimals - I:rmlr.rll'ing |_1rr-:p|:urir1g

Fxomples: 0.8, 40,25, 0,22333, 2.61 61

Irrationnl pumbers cannot be shown as common fraciicns.

1. Drecimmals thad do not termanite ar repeat i pattern :F\::u'nplc: B 12323569 .0

IJ

Rasods of numbers that are not rtionad { Example: ..-'3, wll,~345,..]

L

Spocial mwmlsers bike o

Examples with Solutions

Identily which of the following are Rational and which are Imstional numbers. Cove a reason for your
ANSWEr.

M umiber Ratimmal or Reasan
Irratinmal?
l. <173 Rational [t con be written as =173 7
LM} 4
2. 04010347, Irratiomal The decimal doesn't terminate or repeat the same partern,
3. -4'36 Fational [t can be written as -6,
4. 02223 .. Ratianal [t repeats the same pattern ond can be witten as © .
i
5. w17 Errateonal Ihe decimal version doesn't pepeat the same patiesn

J17 = 4123105626,

It 1= unbysdd o photnonpy or nen mduece copert withoul perression Som Cyneene Classnoom inc,
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B Crrade 11 Mathematics USIT | = NUMBERS AND RADICALS

i 5,01 Raticnal It has a terminating decomal, It could be written as 5
I 5
o0 1o
. 821 Rational It eould be written as _ ™.
. 31251 Rational It cowld be written ag [2501
&
2. 4333, Ratianal The: decimn] repeats the same pattem and is eqqual 1o
41,1
03
I 7010038, Irrational The decimu] doesn’t terminate or repent the same pattern,

Compuring wnd Ordering Rationa] Nombers

Fach rabional mumbser cormespands looa point on the number line,

Examples:
-7 <6 -5 -4-3 -2 -1 0 1 2 3 o4 5 & 7
v t b
% I 14 % 6

It sheribid be noted that numbers increase in magnitude as you go from el 19 nghit on the line,
Examples: 1=<3 2i<4; -F=<-bandl>=18-3>-5;-1=>-10.5

T compare the magnitudes oF Bational numbers where one 15 wotlen in decimmal and the other
comarsi Mractn form, wiile both sither i decamal o B commaon fraction form and then cormgrarne.

1
I. Compare .1 with ‘—5:1 Convert bath to fractiens first, Change 0.1 to o

The common denominator is 40, J.].{.l i
i, & &
P ln':"r{” 3 +n

2. Compare 3,15 with 3=~ Convert both w decimals first. Change 3 = to a decimal — 3, 1318,
= 3.15=3 1418

It i= unlasdd in phooopy or reamdiac e contend without penressinn Som Chresnie ©assmoom o,
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IEC ferade 11 Mathematics UHIT | = SUMBERS AN RADCALS

Exercises 1.1

Identify each of the followie a8 Batsenal or Ieational numbers. Geve a reason for your anawer.

Rational or Reason
Trratinnal

. 7

=T

=
3, S.0MK13.,
4, 03531,
5. 190D

6. V64

7. D144357

4. D313131.

L A TR
10, 6
11, 5666,

12. 4009

15 -3431
k]

Lse a check mark 1o indicate which setis) cach number belongs o
Set of Mumbers

M armber e W 1 Hu Ir
14 0.2
15 -5
16 |7
)
17 15243, ..

It 1= unbywéd in phoiocnpy of reamdise concerd without permessien fom Do Classroom Ine,
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T drrade 11 Mathematics UNIT | - NUMBERS AND RADNCALS

Muamber ™ W' 1 Ko Ir
L3

] 1,7
14 3
20 i

B
e =1%%
o 4 ik
B i
M (B3
28 ,.ﬁ

N= Mot Miewhers, = Whole Misehers, [ = Ievpere, Ba = Bartoaral Nomberes, I = Trearioral Mamifers

26. Locate the following numbers on the number line.

3 13 % A8
33'181 ]EI ‘lj! '|,|'|5

27, Arrange the following numbers from smsallest to largest.

8 —L5T, 40517, -517,-5.71 B34 'J—',-1.4. R

.
=T BT l:llﬁ'. -ﬂl*
T8 s

28 Pul the comect syrnbal | =, =, <) belween ssch pair of numbers.

A Lla i b, -1.% -t
L 5

It 1= unkywd il o phsocopy of renmdiase coreens warihoul perression Som Dyeeenes S assoom [no,
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BT Crrade 11 Mathematics UNIT | - NUMBERS AND RADICALS

29, Express each term i comamon fractson Form (as o guotient of two inlegers),

a. 0.19 b -0 7

& —f= 4. 3.00
5

230, Which rational number 15 preater?

a 0.7 or-0.77 b, 0.25 or-L 7
=

gr=—"7

fuid | T

L]

Extra for Exports

31. List the set of all Integers preater than <4 and less than 1

3205 |9 rateonal or rrational? Give & nssson for your answer.
LFL

Lad
Ind

I5 the zum of the fallosemmg nmhers mtional or rrational? Cieve o reason for your answer.
08 001 = deii

34, 1s the sum of the following numbers rabonal or srcatonal T Cive a reason for your answer,
0,333, +0a66. . 08999

A5, Wthe sum of 3,72 + 12.ab w an inlower, what digits must g in place of ab?

| . ;
36. IFthe sum of -12 + -8 —+ m is a Naral number, what is the smallest rumber that can replace o

It i= ksl o phoincopy or renmduce contend withoul perresson Smm Dynsenic Classmom na,
Thes g & Beeressd 1o e and sty for PERSOMAL we e ol A nighls rescieid.



I Crrade 11 Mathematics UNIT 1§ - NUMBERS AND RADNCALS

1.2 Powers and Roots of Numbers

I woe raise & member (o 2 positive integer power, we meltiply of by atselt that namber of fomes, For
exarmple, 5t the power 3 1 5:' 1% equal tn 5 x 5x 5= 125 or T ter the porwver 2 s T is eojual L
TaT=d0

When we go in the opposiie direction, instead of raismg a number 10 & power, we find the rast of a
mumber, For example, the sscond ar square rool of 163 4 since 4 5 one of 103 vo equal aclors. The
third o culee root of 27 13 3 because it s ome ol iks thres equal fuclors,

We use the radical sign (o represent the ws of @ number. The number under the radical sign s called
the radicand and the root 15 called the index.

irndex S S racdical sign
"
W da— richairal
F:mron{:'-;:
264 - the square (or second) root of 64 The rucdscand w 64, The index = 2,
R SUEAre TGS ane very oosnmon, we wsaadly
leiwe thee e ool 5o thial -i;-ﬁ - ..'E
21000 - the cubse (or third) poot of 1000 The mdscund s 1040, The mdex is 3
Baising & mumber 10 a Power

The process of sgquaring & number (rasing o W the power 21 ivolves mulliplyog i by 1isell for a
ol of 2 factors.
o 3 3 )
E bew: ST =8(8)=25, [ZF=(Z)HZ)=—
sarmples (5] I__Il_il‘ I?I'[_Irfl o

The process of raising a number 1o the power 3 mvolves multiplying it by tself taice for o total of 3
factars,

Examples: 27 =2(2)(2)=8,  7'=7(77) =343

Fasghing the Baool ol @ number

The process of finding the sguare root of a number 5 o determine one of its two cqual Factors: R
exnmple, + 25 = (55 = 5 It should be noted that v 23 = (=3)(-5) = =5 ns well; however, in mosi
cases, when (ndomg the square root of a nurmber we will take only the positive sguarne rool of a
meimiber whach s called the principal square rool

Tl process of Ninding the cube or icd el of a numder s o detenmine one of s tree equal
factors; for example, 4125 = L{SHSH5) = 5,

It i=. unlws i i photoscopy of renmduse congers without perression Som Dyreemes G assroom IngG
Thes piade s hosrreed 10 e el dscr lor PERSDMAL e ords. & righils Mescraed.




BC Grade 11 Mathematics UNIT 1 - NUMBERS AND RADICALS 1]

If we wanted to find the 4™ root of a number, it would be one of its four equal factors. The fifth root
would be one of its five equal (actors, and so0 on.

Examples with Solutions

1. What is the index and radicand of each of the following radicals?
a. 121 Index is 2. {If no number is shown as the nth root,
it is understood to be 2.)
Radicand 15 121.

F] . e B

b. -=| 8 Index 15 3. Radicand is o
Y27 27

c. t-ﬁfm_ﬁ- Index is 4. Radicand is 0.008,

2. Find the value of cach of the following numbers written to a power.

g 3 3= 33NN = 81

|-’1 ]‘=|'|I:T|“_=|
3SRl
c. (0.5 (0,57 = (05050 5K0.5) = 0.0625

3. Find the value of each of the following radicals.

a. +/Rl It 15 the square root, so look for one of two equal
factors under the radical sign
vBl = xlg"q =

1 It is the third root, so look for one of three equal
b. i R [actors under the radical.

i

T |

= l[—a—0— = —
2 2

3] _
V& 7 2

e. Y16 It is the fourth root, so look for one of four equal
factors under the radical.

'!..Ilﬁ = '{2- Zelel=2

It s unlawfid o photooopy or reproduce content withoul permission rom Dynamic Classroom Ina,
This guide is beensed to the and user for PERSOMAL use ondy. All nghils nesaraed,




BC Grade 11 Mathematics UNIT 1 - NUMBERS AND RADICALS 11

Summary of Ideas
Since C OWn as We say We write
36 6! A 2™ root of 36 is 6. J36=16e6=
125 . A 3™ root of 125 is 5. 25 =15e5a5=5
32 i A 5% rgot of 32 i5 2. 1 i ratandad =]
16 o A 4™ root of 16 is 2, N =Y 2eIn2a1=12

Exercises 1.2

1. What is the radicand and the index of each of the following radicals?

a 127 & I'E
' \Ig
c. 4625
d.
iI|1I1
e, Y3375 . 40.0032

2. Write a radical expression with each given index and radicand.

i. index = 2, radicand = 81 b. index = 3, radicand = 216
¢. index = 4, radicand = 625 d. index = 2, radicand = 0.09
e. index = 5, radicand = 32 27

f. index = 3, radicand =
index = i 125

3. Find the value of each of the following numbers written to a power.

g 3 b. (0.03)°

It s unlawful 1o photocopy or reproduce content without permission from Dynamic Classroom Ina,
This guide iz keensed o the snd ussr for PERSOMAL vse anly, All rigis ressrsed,




BC Grade 11 Mathematics LUNIT I - NUMBERS AND RADICALS

- (3] o (3

e. (0.2y fo(003)°

4. Find the value of each of the following radicals.

@

a 27 b 4
Vo
e 4625 i [4
" Y121
e A0.001 £ 40.0016
| | | H
o h. 2
S Y V125
i V144 i 4256
k. 40.09 L

What is the third root of sixty-four?

What 15 the square root of four-ninths?

What 1= the fourth root of sixteen eighty-firsts?

. What is the third root of eight twenty-sevenths?

It & unlawful 1o phadocopy or reproduce content withoul pemmission from Dynamic Classroom Ing.
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BC Grade 11 Mathematics AMNSWERS TO EXERCISES AND CHAPTER TESTS 203
UNIT 1 22, 0 ‘AERE! °
2] Jiso | NIVIVIA]
Exercises 1.1 (page 6) {183 v |
MNumbser Ratisnal’ Heason 25, 420 2]
Srvabionad M L
1. 0.0 7 Rationa! | Can be wriften ax
AT I T N T T
104
2,75 Rational | oy o written as — T 1_ T T T
2 2 P 23 32
A, 5.0000134.. frratiesal | Decimal doesa iz m
| terminate or repeat 27. 8) -5.71, -5.17, -1.57, 0.517
4, 0,333, Rational Rrpmnnfdrnma! b) _u1 35,3414 ) 226 Dk 3
equial fo = 3 3 B
5. 9001 Ratloned | Clan b written us 28.a)< b= e)< 29.a) 1" W) T ¢) 13
9001 100 9 §
T 0 _ 3w g .
6 64 Rational | Equalio 8 d) Sm e 30. a) -0.7 (1t is to the right of
T 14431353, ., | Frraticmal | Decimal doesn 't -0.7 on the number line) b) -0.25
ferminate or repeat 2 10 12
8.0.313131... Rational | Repeating decimal c) n (change to - T 'E]
equal to = 3.-3,-2,-1,0
9510013 Rational | Terminating decimal | 32, Rational ~ can be written as =
— ] ¥
10. 6 frratiomal | Decimal valie ; ! LS
e et 33. Rational — can be written as =
et 34. Rational - can be written as 2
. 244948974, | 35,78 36, 212
11, -5.666. .. Rational | Decimal repeats and 2
: 17
cam he iriiten as — Exercises 1.2 page 11}
12, 4.009 Ranonal | Decimal terminates 1. ) index = 3: radicand = 27 b index = 2:
mi,;;i.;r B witten radicand = f-! c) index = 4; radicand = 625
Iy = i
1000 foie o pndladn i X, A e i
13 -343.1 Rotional | Can be written as d) index = 1, radicand 121 ) index =3;
i 3 130 radicand = 3 375 1) index = 5;
3 radicand =0.0032 2,a)vBL b) V216
Set of Numbers ¢} V625 d)v0.09 e ¥3Z N ’||jl
- 125
Number | N W | 1 Ra| Ir " a a1
14, 0.8 A 3. a) 243 b) 0000027 ¢ E d} T
15. | 35 J | €) 0.00032 ) 0.00000081 4.2)3 b)S ©)5
: 17 ] ; :
= = k d]t—?i e 0.l o2 g]% m% iz p4d
17. | 0.15243... v KO3 D1 546272 82
18. 0.7 .
19. 3 L Exercises 1.3 (page 25)
]
20. |§ v 1.8)v5, 3,411, 4 b)+/3,435.2,3
21. -155 N | o

i s unlanaful to phafocopy or reproduce content without permission from Dynamese Classroom Ine,
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BC Grade 11 Mathematics

V5 V6 254 d) {;;i V2,2

e) V25,3, V60,4 01, V237,22 La)ile
by 0.71 31095 d)2.41 €)7.35 f)-5.48
g1 071 433 3a)276 b482 o174
d)4.65 €)6.67 01412 g)0.63 h)-590

4.2) 245,243 b)3,243.342.5

Exercises 1.4 (page [5)

La)2WE B SWZ 953 d) VT a7
D2VI1 g3VZ m2V5 pSVZ s
2.a) 2av3 b)abv2h ¢) 9b%a d) xyex
u}%ubﬁ.ﬁ fyabey'abe g) 2xV5 h)3yify
i) 20V2a jlabeVZ 3.a) VA5 b)V12nf
)Vo8ab dyV75a%k € VA0 0 V272D

3z T
g 17 h) V8a'd*

Exercises 1.5 (page 22)
1.11 3.2 3.3 4.18 59 &1 7.7 &1
.8 10.2 1L 11 12.30 120 14.0 15.0

16. 442 17.9013 18. 646 19.5v2

20. 2 21.7W3 2242 23.45 24745
25,243 26.242 27.5V5 28.0 29.-133
30, 10vE 31.6v5 3 1WZ-2 . Wx-2
34, -xv3 3503+ 10 36 -x + 14
37.-3Wa+5 38 H4avZ +25

Exercises 1.6 (page 26)

La) 23 b)-36vZ ¢) 1243 d)-12410
e) 12415 D-12430 g6 h) 2410 i) 504
PVIZ+6 KVIE-VE D6+2V5

m) 645 - 18 n) V10 - 1546

0) 2447 + 6033 p) S4B - 18D 2. a) 2avB
b) 9abyZ ) 4xv3 d) 6v3abc ) 90mZ

N 10xv3x ghav3-3v5a h) 6xv2 + 2W6x

392 W4 a3 )VZ Vs “ﬁﬂf%w
% g) W2 h)2x 0 SZ vz

Exercises 1.7 (Page 31)
% = L L L0 gL
Lxx Zys b 4.5 S.a 7 boxez
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Exercises 1.8 (page 35)

1. a) edge = 4.64 cm; area of face =21 .54‘[.‘1'[1!
b) edge = 280 cm; area of face = T7.85 cm®
2.a)334ke b)997kg 3.a) 1.81 ke
b)37ky 4.2)4418m b)043m
S.a)2.16m° b) 130,87 cm ) 30086 kg
6.a) 20106 em’ B)9.55em ¢€) 10.70 cm
7.a)4185.79 cm’ b) 13.37 cm

Unit 1 Test (page 40)
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7.2, 04,065, V6, 3 8. a) index =4,
radicand = 81 b) index = 2 radicand =%

9. a) V125 b}ﬁnriﬁ 10, a) 3125

b) 0.0004 1h.a)2 b)Zors e)> d)0.l
12.2 13.5 14.2)2,45,420, 5

b)41.5.2, 3,411 15.2)592 byi.sy
¢}3.46 d)-05 16.a)249 b)T744 ¢)4.93

it s unlawtul o prvdocopy or reproduce content without permission from Dynames Classroom Inc,
This guide is koensed to the =nd user for PERSOMAL use only. All rights reserned,



