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Prime Factarizatlan and Exponents Lesson #1:

Overview

Prime Factors JU\% S .H-,m

In this unit we look at prime factorization of whole numbers and applications including
greatest common factor, least common multiple, square root, and cube root. We review
powers with whole number exponents where the base is numerical. We also extend these
concepts to powers where the base is variable and where the exponents are integers using
inquiry, analyzation, and reasoning. '

Factors

The whole number 6 is exactly divisible by the whole numbers 1, 2, 3, and 6.

The numbers & 2,3,and 6 jare the factors of the whole number 6.

The number 6 has four factors.

In each case, state the number of factors of the given whole number.

a) 1 b) 3 c) 3 d) 4 4 e) 12
O(E Vi \13 l)a’ \’9'3 4/6/‘2
WO 4WO Powee Sx
Factor Pairs

Wesay 2 and 3 are a factor pair of 6 because 2 x3 = 6.

A factor pair is a set of two whole numbers which when multiplied result in a specific
product.

i) - State another factor pair of 6.

We can use a diagram listing all the factors of a number to help determine all possible factor
pairs of that number.

The diagram epposite shows there are

four factor pairs of 64. /\

8 and 8 are a factor pair because 8 x 8 = 64. 1 2 4 8 16 32-6_4

ii) List the other factor pairs. \___/

List the factors of the following and determine all the factor pairs for each.

a) 15 “ b

) 16
\,2,5,19 | \1914)8/\(‘?

>~
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Prime and Composite Numbers

A prime number is defined as a whole number which has exactly two distinct factors.
The two factors are always 1 and the number itself, e.g. 3, 7. _

A composite number is é whole numbér which has more than two factors, e.g. 10, 18.
" The number 1 has only one factor and is neither prime nor composife. '
In this course the number 0 is defined to have no factors.

» Complete the list of the first ten prime numbers:

235 1,1L,12174,234..

Classify the following whole numbers as prime or composite.
e) 103

A5\
ONCATITIND

Prime Factors

The prime factors of a whole number are the factors of the number which are prime.

Forexample  The factors of 6 are 1, and 6.

. The prime factors of 6 are 2 and 3.

| a) State the factors of 12. b) State the prime factors of 12.

1,2, D, 4, 6,V

c) Express 12 as a product of prime factors.

\9; AXD X

Complete Assignment Questions #1 - #9

| a) 46 b) 37 c) 39 d) 101.
| e, ; 05:\'6 ’P(\WIQ/ »P( Wyww

P

/,L \\
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Prime Factorization

Every composme number can be expressed as a product of prime factors.
Expressing a whole number as a product of prime factors is called the
prime factorization of the number. ~

The prime factorization of small numbers like 12 can probably be done mentally.
For larger numbers, a division table or a tree diagram can be used.

The dxagrams below ﬂlustrate these techmques for the prime factorization of 48

¢ Prime numbers division table tree diagram

must be used as g 48 5

divisors when 2N AN 48=2X2Xx2x2x%x3 °
using a division table. 8

7 \. 7/ \ 3
e A or using powers
used when using 2/ \2 48=24x3

2
* Any divisor may be 2.
a tree diagram. 2

3

”IMIQIEI g'l

Two students, Tantoo and Craig, work together to confirm that the prime factorization
of 33250 is 2%5°% 7 x 19. Tanto uses a division table and Craig uses a factor tree.
Complete their work to verify that the prime factorization of 33 250 is 2 x 53x7x19.

Tantoo : Craig
Division Table Tree Diagram
33 250 33 250

10635 ",/\3395
| 2335 /) A

= 3D \3’5
| D> |

PR RO RO

v stxgxsmﬂ 2 2xSPx Ix0

Complete Assignmen_t Questions #10 - #17
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Assignment
1. Ineach case, determine the number of factors of the given whole numbci'. Q
a) 8 by 11 o 17 d) 3B e 45

‘ 2;} List the factors of the following numbers and determine all the factdr pairs .
w21 b) 22 " |

0 25 d) 36

3. Insome of the parts of question #2, the number of factor pairs is exactly one half of the
number of factors and in other parts it is not. Explain.

4. State the numbers in question #1 which are

a) prime b) composite

Classify the following whole numbers as prime or composite.

| a) 30 b) 41 c) 43 d) 57

e) 59 f) 121 g) 133 h) 169

" 6. Twin primes are defined to be consecutive odd numbers that are both prime (e.g. 5 and 7).
"~ List the seven other twin primes less than 80.
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. @a) State the factoré of 20. b) State the pl'i_mg~'£a¢tdr§f of 20. -

c) Express 20 as a product of prime factors.

8. )State the prime factors of '
~a)15 b) 24 ¢) 45 Cd) 66

9., Explain why the numbers 0 and 1 have no prime factors.

( 10) " Use a division table to express the prime factorization of the following using powers

where appropriate.
a) 140 b) 330
c) 1911 d) 1925
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1’_1:) Use a tree diagram to determine the prime factorization of the followiﬂg:

~ a) 390 - b) 546 @

¢) 3705 S d) 6762

P

Sy
( 1/2) In each case write the number as a product of prime factors.

a) 189 b) 685 | @

c) 4235 | d) 7980
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13. Which of the following numbers is not a prime factor of 1 925?
Choice

@ A. 5
B. 7

C. 11

D. 13

" 14. How many of the numbers in the list 2, 3, 9, 13 are not prime factors of 2 5922

A. 4
B. 3
C. 2
D. 1

NIESEE15. The sum of all of the prime factors of 373 065 is
Response ‘

‘ (Record your answer in the numerical response box from left to right)

ol
| 9,6) 1,8, 0,1, 1

J

16. There is only one set of prime triplets: three consecutive odd numbers which
are all prime. If the prime triplets are a, b, and c, then the value of abc is

(Record your answer in the numerical response box from left to right)
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17. The number 686 can be expressed as a product of prime factors in the form p X q
The value of p+q+r is

(Record your answer in the numerical response box from left to right)

Answer Key
1.a) 4 b) 2 ¢) 2 d) 4 e) 6
2.a) factors: 1,3,7,21 b) factors: 1,2,11,22
factor pairs: 1 and 21,3 and 7 factor pairs: 1 and 22, 2 and 11
¢) factors: 1,5,25 d) factors: 1,2,3,4,6,9,12,18,36
factor pairs: 1 and 25,5 and 5 factor pairs: 1and 36,2 and 18,3 and 12,4 and 9,6 and 6
3. e If the whole number is not a perfect square, then each factor has another factor which forms a factor pair <>)

thus the number of factor pairs is exactly one half the number of factors.
« If the whole number is a perfect square, then the square root of the number is a factor which does not have
a different factor to form a factor pair. Therefore the number of factors will be an odd number and the
number of factor pairs will not be half that number.
4. a) 11,17 b) 8,33,45
5.a) composite b) prime ¢) prime d) composite e) prime f) composite g) composite h) composite
6. 3and5, 11 and 13, 17 and 19, 29 and 31, 41 and 43, 59 and 61, 71 and 73.
7.2) 1,2,4,5,10,20 b) 2,5 ¢) 2X2X35 8.a) 3,5 b) 2,3 ¢) 3,5 d 2,3,11

9.0 is defined to have no factors and 1 has only one factor. Since a prime number has exactly two distinct
factors neither 0 or 1 can be a prime number.

10.a)22x5x%x7 b) 2x3x5x11 ¢) 3x7?x13 d 52x7x1t
11.2)2x3x5x13 b) 2x3x7x13 ¢) 3x5x13x19 d) 2x3x7:x23

12.2)3°x7 b) 5x137 ¢) 5x7x112 @) 22x3x5x7x19

13.D 14.C 15.| 6 | 2 16. | 1 0| s 17l 1 2
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Review

Express the numbers 48 and 72 as products of prime factors.

HE AXAXAxIX3=
N L xs=s

VAN A
. AN
BOO 5

Greatest Common Factor

T2 AXAX %3 K

The greatest coxilmon factor (GCF) of a set of whole numbers is the largest whole number
which divides exactly into each of the members of the set.

For example, the GCF of 8, 16, and 20 is L« .

State the greatest common factor of
@) 15,25,ad35 ¢ b)1Bad20 ) o36adss I

> In the example above parts a) and b) were fairly simple to do, but part ¢) was more
complicated because each number had a large number of factors. '

) In cases like this we can use prime factorization to determine the GCF.

el

From thereview 48 = 2xX2x2x2x3 and 72=2X2X2Xx3Xx3.

To determine the GCF of 48 and 72 we find the product of each
prime factor (including repeats) which is common to both prime factorizations.

GCFof 48 and 72 is 2X2X2X%X3 = .

Use prime facforization to determine the greatest common factor of the given whole numbers.

a) 90 and 225 b)/1\54 and 19}\

A |

51‘14&2 @ oaa
1% | I~ N\
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Use prime factorization to determine the GCE of 245, 315, nd 770. ~
A4S 315 ‘ﬂo :

@/}ic\ é},’ﬁ N 10 ??—
A ob@()

(8) (AN
iﬁ'o&@ - SxF =35
??0;9\@ AN

Lowest Common Multiple

Multiples of 6 are 6, 12, 18, 24, 30, 36, 42, 48, ... .
Multiples §f 8 are 8, 16, 24, 32, 40, 48, 56, ... . Q)
Common multiples of 6 and 8 are 24, 48, ... .

 The lowest common multiple (LCM) of 6 and 8 is 24

. Determine the lowest common multiple of the following:

| a) 5and 7 LoH: 35 b) 15 and 20 ¢) 10, 12, and 14
5% 5,10, 1510153036 :

F. ?,lH, 9~l,

In the example above, parts a) and b) were fairly simple to do, but part c) was more
complicated. Prime factors can be used to simplify the solution.

10 5 To determine the LCM, take all the pnme factors of one of the numbers
and multiply by any additional factors in the other numbers.
12 2x3
' Take 2 and 5 from 10, another 2 and 3 from 12, and 7 from 14.
143 2/x7

2x5x2x3x7= H2O | the LM of 10, 12, and 14. .)
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Use prime factonzatlon to determine the LCM of
b) 126 and 441

c) 22, 154, and 198

a) 15 and 35

,lx?x"lxl\ =
(1 386

\
AxX3x3xFXF=SE2
2x3* ¥ 7 =862 |

Cemplete Assignment Questions #1 - #7

Prime Factorization of a Perfect Square

Perfect squares of whole numbers in'clude 1, 4, 9, 16, 25, 36, 49, etc.

@ Every perfect square has two square roots: one positive and one negative. The square root
which is positive is called the principal square root.

The prm01pa1 square root of each number above is 1 2,3,4,5,6, 7, etc.

In this lesson, where we are dealmg only w1th whole numbers, we will use the term
square root to mean the principal square root.

Complete the prime factorization of the following perfect squares: 9 36, 49, and 64.

= gy &

= 3x%x3 The square root of 9 is .7>
36=2x 2% ox 3 The square root of 36 is 2x3= (5
49= T x7 The square root of 49 is £

64 = The square root of 64 is 2X2x 2 =
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The prime factorization of a perfect square will involve sets of factofs which each occur two
times (or a multiple of two times). A . |

If the prime factorization of a number does not result in sets of factors which each occur two \
times (or a multiple of two times), then we can say that the number is not a perfect square.

Consider the number 44 100. : Yoy
a) Use a calculator to find the square root of 44 100. i

b) Explam how we can use the prime factorization of 44 100 to show that 44 100 jsa
perfect square. Verify your calculator answer by this method. :

' (0O
&y {HH 0o Hl'I/\
HHl0 10
= X\O

In each case use prime factorization to determine if the number is a perfect square.
If the number is a perfect square, state the square root of the number.

a) 1225 b) 3042

/\ | /\
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Prime Factorization of a Perfect Cube

C Perfect cubes of whole numbers include 1, 8, 27, 64, 125, etc.
The cube root of each number above is 1, 2, 3, 4, 5, etc.

Complete the prime factorization of the following perfect cubes: 27, 216, and 3 375.
216 3375

27
@h . G\IOS 16{\136

© A 0
¥ A \=\8

The prime factorization of a perfect cube will involve%actors which each occur three
times (or a multiple of three times). .

If the prime factorization of a number does not result in factors which each occur three times
(or a multiple of three times), then we can say that the number is not a perfect cube.

In each case use prime factorization (division table) to determine whether the number is a
perfect cube. If the number is a perfect cube, state the cube root of the number.

a) 6912 - ~b) 970299
\

(Q Complete Assignment Questions #8 - #15

T I e
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Assignment -1 (ACE), 10 /§5

o State the greatest common factor of
a) 14 and 21 b) 30 and 40 ¢) 12, 30, and 54

@ Use prime factorization to determine the GCF of
a) 150 and 420 b) 126 and 189 c) 294 and 385

@ Use primé factorization to determine the greatest common factor of _
a) 483 and 575 b) 180 and 504 ¢) 1700 and 1938

d) 663 and 910 e) 84 and 231 f) 525 and 850

O
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R Determine'the GCFof 66, 495, and 2 541

State the lowest common multiple of :
a) 4 and 6 b) 3 and 9 ¢) 9 and 15 d) 40, 60, and 100

@ Use prime factorization to determine the LCM of .
a) 14 and 30 b) 28 and 60 c) 10 and 115

d) 18 and 63 e) 55 and 143 f) 125 and 175
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Determine the LCM of .
a) 72 and 252 b) 6, 10, and 42

¢) 12, 30, and 105
;_ﬂ\g, 50, 10>
M R
LOME 2%x 4 x10% 23S = 4300

{

-

In each case use prime factorization to determine whether the number is a perfect square.
‘ If the number is a perfect square, state the square root of the number. =

Verify your answer by using a calculator to determine the square root. Q
a) 216 b) 11025 c) 882 d) 1225
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' ‘ 9. ) Consider the number ‘74 088.
\ ( a) Use a calculator to find the cube root of 74 088.

b) Explain how we can use the prime factorization of 74 088 to show that 74 088 is
-; a perfect cube. Verify your calculator answer by this method.

10,/ In each case use prime factorization to determine whether the number is a perfect cube.
Verify your answer by using a calculator to determine the cube root.

a) 216 b) 11025

11. Explain how you could use prime factorization to determine if a particular whole number
: is both a perfect square and a perfect cube.

Multiple |8 '
Chotice . The greatest common factor of 399 and 462 is
A. 3 "
B. 7
C. 19
D. 21
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13. The greatest common factor of two whole numbers x and y is 10. :
‘Which of the statements A, B, C, or D below is false? ' ,

A. x and y must be even numbers. ‘ _ Q
B. The product xy must be divisible by 100. '

C. x and y are both divisible by 5. _

D. Neither x nor y can be a prime number.

Answer E if none of the statements is false.

N
Responsc §

MRSE14. The lowest common multiple of 35, 231, and 275 is

(Record your answer in the numerical response box from left to right) ' .

15. A new children’s encyclopedia has 950 pages. Each page contains tWo background
colours for illustrations. Page 8 and every 8th page thereafter has green as one of the
background colours. Page 18 and every 18th page thereafter has orange as one of the

background colours. L
How many pages in the book have both green and orange as background colours? Q N
/

(Record your answer in the numerical response box from left to right)

Answer Key

1a) 7 b) 10 e) 6 2a) 30 b) 63 c) 7

3a) 23 b) 36 c) 34 d 13 e) 21 f) 25

4. 33 5a) 12 b) 9 c) 45 d) 600

6a) 210 b) 420 ¢) 230 d 126 e) 715  f) 875

7a) 504 b) 210 c) 420 8a) no b) yes,105 ¢) no d) yes, 35

9a) 42 b) If the prime factorization of. 74 088 has factors which each appear three times,
then 74 088 is a perfect cube.

10a) yes, 6 b) no
11.If the prime factorization of the number has factors which each appear six times, then the number
will be both a perfect square and a perfect cube.

12. D 13. E 14. 5 7 7 5 15. 1 3
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Prime Factorization and Exponents Lesson #3:
Powers with Whole Number Exponents

In this lesson we review numbers written as powers, and the exponent laws applied to poév‘ers

with numerical bases and whole number exponents.
We extend the work to consider bases which are variable.

Exponents

- The number of small cubes in the diagram can be calculated by the

)
a repeated multiplication a X a Xa or in exponential form 1(3)

In mathematics, exponents are used as a short way to write repeated multiplication.

repeated multiplication @ H2N2)
This can be written in exponential form as @

Exponents can also be used with variables.

The volume of the cube to the left can be determined by

/a

| State the coefficient in each of the of the following. -

Y K 5 8 b) .=32° ,5 ) ‘:‘W

a
Powers

A power is a number written in exponential form. P ower\A e U

' - \ Bl
. n
It consists of a base and an exponent. " a’” <;-—exponent
,T 2
b_ase' .

State the base and the exponent in each of the fo]lowing powers.
a) 4 OO 4 b) (3 OOR*-D ¢ » VAR-X Y

A number that multiplies a \;a:iable is called a coefficient.
In the expression 7p3 the coefficient is 7.

3t ey




20 - Pﬁme Factorization a.nd Exponents Lesson #3: Pawe,rs with Who_le Number Exponents

Note that wnttenas arepeated multlphcauon Tp3 =7 xp xp Xp,
whereas (7p)’= 7p xTp xTp = TXp X7XpX7Xp TxTXTXpxpxp=343p>.

Write each of the followmg asa repeated multlphcauon

o

| a) 3a%’ ¢) 3(ab)*

| Jrocarararb 3 ab*a\O‘O‘O“O\b

. YvaxA=OA* O ¥xO*xb b * o

b) 3ab4 - d) (3ab)*

2eQeb° b0 300" oo Bobe %o\b ‘
R:2:23q- 00+ A brbeb-b

EvaluatmgPowers 8\ ‘O Q0 b7 beb

10°=10x10x10 = | OO0 O 3*=3x3x3 x3= 8]

6P=OxC0= 2 () 62 = ~(6x6)= ""560

The Zero Exponent

Complete the patterns below by adding one more row.

10* = 10000 34 =381
10% = 1000 33 =27
102= 100 32=9
10l= 10 31=3

The results above are examples ofa general rule when a base is raised to the exponent zero.

Complete L=_141 .

d) 2(6»°.

Q)
=3

a) 6° b) (-9)° ¢) —-9°

o

Complete Assignment Questions #1 - #7

Evaluate the following.

)
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The Exponent Laws .

The exponent laws with whole number exponents and numencal bases were covered in

previous math courses.

_The chart below extends the exponent laws to bases which are vanables

Complete the table as a review of the exponent laws.

:fE@onent Laws '

Numerical Bases _‘ Variable Bases
8x82=(8-8-8)8-8) |a’xa’ =(a-a-a)a-a) Product Law

| =@ or 83+2

=a®or a¥a

: @@ = a m_+n

83+82=W

. .__‘A el am ' - .
a+at="— = am N

' Qﬁotieht Law

=8! or 83> =a' or ¥~ &
: {a#0)
(8/»@ — (8 7)}8 7/)(8 7) (a(@ = (a . b)(a . b)(a - b) Powerofa i’roduct Law
" (8 -8-8)("1-1: D =@aag(obd| -~ M o
—g3.73 =a3b3 (ai?= Q S
(8’}; (8)(‘6)(6) [aJ3 aJ[q JLQ : PowerofaQuotIentLaw
79 "IN\ 7/07) |\ ‘L (AN UJ Ol”
83 a3 L J bh
3 ) | R
’ ’ e
(83)2 = (83)(83< (aé)Z = (a3)(a3> a Power ofa POWCI‘ Law
l i
=(B-‘B"b)( [oR %] =(0-a-o(aa-q) (a"‘)" an
=a¢’or. a.axa :'

=86 or g3*3
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[ Ctass Ex. #5 ‘ Use the exponent laws to simplify and then evaluate

o x?

w3 32 =3 (_2)5 L;D ) <55)é =53 A3%x%0 @
333333 | ’

" g ("ﬂa 4 5" 15635

|  Use the exponent laws to simplify.

| X8 10
8 @@ b 2% O b'xb%b* U 02— fH @

SRR LI S '>< =hr =0
9 )Y b (37 i) (’y Dl e D 3t
Y X CA St | -('pgf

F F 6 e B
= 390°

Ass:gnment (1- @OCG{) 1,8, GQ 5)0C€3l ®

Complete Assignment Questions #8 - #22

State the base and the exponent in each of the following powers.

83 b) k'3 @2" d) (=0* (%)6

2. State the coefficient in each of the following.

3 9
a) 5’ b) -6z ¢ a’ a % e) é%"

3. Write each of the following as a repeated multiplication.
a) ¢ b)5 c) (ab)’ d) -5)° e) sk

3

f) 2(%) g) (4a)® h) 3cd? i) 3cd?  §) (Bcd?
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‘4. Evaluate.

» a) 3° b) -52 ¢) (-5

| 3

', O d) -5 e) -5° D G)
S. Evaluate without using a calculator.

a) —102 b) (-10)2 c) -10° d) (-10)°

6. Explain why -8% and (-8)° have different values.

7. Evaluate without using a calculator.

0
a) 32° b) -1° ¢ (—%) d) %(4)0 e) %(42)0

8. Write in a simpler form and evaluate.

15 - 3
a) 93 9° b) (72)° 0 a) (3)(3
813 3 3
‘@
7 ‘
® i—; f) (-3%° g) (-5)°x (-5  h) 4% 4% 42
9. Explain using factors why =2 (3 = (x>,
10. Use the Product Law to simplify.
a) a*xa?  b)ymé-md o) (NG d) 1SS e) y¥xy2
11. Use the Quotient Law to simplify.
8 ; 10 : .
a) .t_2.. . b) xS +xt- c) p_g- - d) d'8+ 4° e) p8 +p
t . ) p~ . . frdd v AT T

s . ey O °
y unaD e -
1 . .
Bt R RGN T T
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12. Use the Power of a Product Law to simplify.
2
d) (102 e) (—%c)

a) (o)’ b) (mn)* ¢ (3%’
f (b g) (-x)? h) (-3y)* i) (-4pg)* i) <4pg)’

5

13. Use the Power of a Quotient Law to simplify.
R a\® 4 b3 AL
0@ wE) o) o () 96

14. Use the Power of a Power law to simplify.
a) (%’ b) &Y o ¢ ) e @Y
15. State the value of x in each of the following.
a) (%) (@) =a’ b) b* - b*=b® ©) Frct=cl?
dlo
a —=d e) ()’ =e n @F=f
16. Use the exponent laws to simplify.
12
a) b) (o)’ 0 @*? Q) P
x .
: a\! 4V :
9 y*xy® 0 () o (3) B) st
17. Simplify.
. a’ 52
a) g%’ b) & o @boy® o (3)
a y
4 1Y P x®
e) (-a) f)\-3p4 g @)@)@) h)
: x

)
l




{
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18. Sirr;plify.
a)-i; b) (-ab)’ ) mHmY  a) Oy
&) cictcScs £ (ab)’ g5 h) 2(5)?

aa

'19. After marking an exponents quiz a teacher recorded the most common errors made by
students. In each case, identify the error made by the students and, where possible,
provide the correct simplification. -

a) 2°x 2*=212 b) @) =4
c) 3*x3°=9° d) 3¥x2}=6°

273 65,3 1 Y1 2.2
€) (-5a°b)” =-5a"b f) (3P4 | 3Pe|=pr°q
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20. Match each item in column 1 on the left with the equivalent item in column 2 on the right.
Each item in column 2 may be used once, more than once, or not at all.

olumn . Column 2
i) (-a%? A. a

) i) (-a®)? B. a

i) a®xa? C. a
iv) ad+a? D. a*
Y) al+ab E. -a°
vi) —@®? F. -a°
vii) —(a3)?

Use the following information to answer the next question.

: 0
(23)17 = 212 fi_ = 42

- 4q
.o = 216 (3S)2 =1

el 21, Wirite the value of p in the first box.
Write the value of g in the second box.
Write the value of 7 in the third box.
Write the value of s in the fourth box.

(Record your answer in the numerical response box from left to right)

N
Responsc §

3. If (@™ (@™ (@™ = a?!, where n is a whole number, then the value of n is

FEL —

- (Record your answer in the numerical response box from left to right)

-
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‘Answer Key
1. a) base 8, exponent 3 . b) base k, exponent 15 c) "base 2, exponent x
‘d)- base —x, exponent 4 e) base %,exponent6 )
2.a) 5 b) 6 ¢ 1 g 1 e) =
o : 4 . 8
3. a) cxexXexe b) SxxxxxXx c) axaxbxb d) (-5) x(=5) % (-5)
e) sxsxt f) 2x§x%x§ g) 4x4x4dxaxaxa
*h) 3xcexdxd i) 3xexexdxd J) 3Xx3xexexdxd
27
4. a) 6561 b) 25 . ¢) 25 d) -125 e) -125 f) E
5. a) -100 b) 100 ¢) -1000 d) -1000
6. —8%=_1since the exponent applies only to the base 8.
(-8)° = 1 since the exponent applies to the base 8.
.7a)1b.)—1 91 @i ¢!
) 2 2
2Y 16
8. a) 9°=387420489 b) 75=117649 ¢) 82=64 d) (5) =
e) 152=225 f) 3°=729 g) (-5)%=390625 h) 4°=262144
9. (,\'.2)(x3)=(xxx)(x><xxx)=(xxxxxxxxx)=x5
.(_x2)3=.x2xx2><x2=xxxxxxx><xxx=x6
Therefore (x2) (x3) # (x2)3.
10.a) o b) m? ¢ s10 @ X e yi2
1l.a) 1  b) x2 o) p d d° o) p’
12.2) x5 b)) m*t - o) 23 d) 10003 e) i-cz
f) 16b* g) —x3 h) 81y* i) 16p%g? j) -64p34®
2 6 3 10
x a 625 b b4
13.a) — b) — ¢) — d — -—
) 2 ) 36 9 4 ) o5 © 10
14.a) p* b) K20 ¢) b2 Q) 50 ) 2
15.a) 6' b) 4 ¢) 16 d) 8e¢) 3 f) 1
all B .
16.a) x° b) x7y7 ¢c) 2 a e) yi2 ) W g) N h) 64566 - .
15 2 4.4 25 4 1 44 12
17. a) g b) a ¢) 81b% d) = e)a f)-8—1pq g) a h) x6
- - . R . vaavy . . y A L B ’
18. a)y’=1b)-a’° ¢) m2 & P=1 e) ¥ ) HS g) is h) 2x3y3 -
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19. a) The student multiplied 3 and 4, instead of adding 3 and 4. The correct simplification is B+4=97
b) The student squared 3 instead of multiplying 3 and 2. The correct simplification r is 432 =4°.
¢) The student multiplied the bases together. The correct simplification is 3°. , Q’
d) The student multiplied the bases together. The exponent laws are only valid when the bases are the
same. No simplification. =~ - ) - -

e¢) The student did not cube the 5. The correct simplification is ~125453 .

: 1 1 1 :
f) The student added % and 3 instead of multiplying '5 and . The correct simplification is -:: rq>.

20. i) F ii) C iii) B iv) C v) D vi) F vii) F

21. 4 8 8 0 22. 9




