Math 10-C Exponents & Radicals Assignment List Name:

C1: Prime Factorization
e Eratosthenes’ Sieve
¢ Prime Factorization Practice

C2: Perfect Squares & Square Roots
s Text pg. 64: 3,12,13
o Quizlet - Perfect Squares & Square Roots (http://quizlet.com/_bkzdc)

C3: Perfect Cubes & Cube Roots
o Text pg. 64: 4,16,17
e Quizlet ~ Perfect Cubes & Cube Roots (http://quizlet.com/_bkywk)

C4: Entire & Mixed Radicals
¢ Entire & Mixed Radicals Investigation
¢ Radicals Worksheet
e Text pg. 76: 4abc, babced
o Text. pg. 64: 20, 18, 24
o Exponents & Radicals Quiz C1-C4

C5: Exponents with Rational Bases
¢ Basic Exponents Review
e Investigate Negative Exponents
o Powers with Rational Bases Assignment
o Exponents & Radicals Quiz (Rational Bases)

C6: Exponents with Variables Bases
e Powers with Variables Bases Assignment

o Textpg. 68:11,15,16

C7: Number Systems & Ordering
* Inclass questions.

Exponents & Radicals Chapter Review Assignment



AERATO’STHENESI Slﬁ.‘[ﬁwm is one technigque
-'to sort prime and composite numbers. Primes can be

isolated by crossing out a series of multiples,
starting with the multiples of 2.
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Cross out 1, which only has 1 factor, itself.
Cross out all even numbers HIGHER than 2. (example 4, B
6.}

Cross out multiples of 3: these multiples have
digits which add up to equal three or a multiple of
three. (example: 111°s digits add to 3, so its is divisible by 3)

Cross out multiples of 5: these end in 0 or 5.
Cross out the multiples of 7.

1+ 2= 31] 4k] 5¢| 6m|] 78] 8w|] 9x|10a
11 0| 12v]| 13 A 14c|15a| 16 | 17s| 18p| 19| 20 4
21F) 22| 23s| 241|250 26| 27RrR]| 28 a] 29| 30 L
314 32s5| 33aA] 34Y| 35Rr]| 36 A 370 38c| 39r]| 40z
411] 427|143 N| 44pr| 45¢c| 46 Vv]| 47 6| 48a]| 49|50 w
51 k]| 52s] 53 H| 54u| 55T| 56 Y] 57| 58p]| 59| 60 ¢
61A| 62:1| 63v]| 64.)65RrR] 66A| 670 68s| 69F| 70 ¢
TIN] 72x)| T3 E| 74T| 75N 76 c| 77 Y| 78] 79s| 80 u
81pr] 82,] 83E| 84vi{85p0] 86Rr| 870]88a] 89p]| 90 n
91 N] 928] 93P 94s|95w]| 96T| 97 0] 98c| 99 e|100L

If you have *“sifted the sieve” correctly, only the prime numbers will remain.

The following words are unique because they are the only ones in English with the
triple letter combinations indicated. Use the clues given to find them.

™

Check your work by placing the letters found with each prime number in
SEQUENCE.

Start with the first letter of the first word, then complete the first word, and so
on.

G £ A wavy j
0 K C |sets of sllelves—|
s ly | e |  flexible |
D P H | listening devices
T U X dinner jacket I




.

M10C - Divisibility Rules

Name:

The rules listed in the table below help us determine whether a number is divisible
by esch of the mumbers from 2 to 11. Note that @ is divisible by all positive numbers.

Drivisible by | ‘Fest Example
2 The ones digit is even. 46 is divisible by 2 since 6 is even.
3 The sum of all the digits s di- | 163 is divisible by 3 since 1 +543 =
visible by 3. 9, which Is divisible by 3.
4 Fhe last two digits ars divig- [ 820 is divisible by 4 sines 20 is di-
ble by 4. vigible by 4.
b The ones digit is 0 or 5. 795 is divisible by 5 since its last
digit §s 5.
6 The number is divisible hy 2 [ 268 iz divisible by 6 since 8 is even
and 3. 80 it is divisible by 2 andd 2+5+8 =
15 which Is divisible by 3.
7 Subtract twice the ones digi | 872 is divisible by T slnce 2 x2 =4
from the rest of the number, | and 67 — 4 = 63, which is divisible
unti von get a small momber | by 7.
that is divisible by 7.
8 The last three digits sre divis- | 4316 is divisible by & since 816 is
ible by & divisible by 8.
g The sum of all the digits iz di- | 567 is divisible by 0 since 54647 =
vigible by 0. 18 which is divisible by 9.
10 The ones digit is 0. 270 is divisible by 10 since the ones
digit is 0.

Divisibility Practice - using the rules above, check of f each of the numbers from 2

to 10 that each number is divisible by.

2

3 4 5 6

7 8 9 10

702

268

371

344

316

282

207

342

1420




M10C — Prime Factorization Practice Name:

Complete the following problems on a separate piece of paper.

Prime Factorization Strategies

1. Choose a prime factorization strategy (birthday cake or factor tree) to find the prime
factorization of the following numbers.

a) 84 b) 120 c) 172
d) 100 e) 96 f) 351

Problem Solving

2. Ms. Timson wants to split her Grade 9 math class of 36 students into groups for an upcoming
assignment. List all the possibilities of groups, each with the same number of students, that
Ms. Timson can divide her class into so that no students are left without a group.

3. The volume of a cereal box is 1925 cm’. What are the different possible dimensions of the
cereal box if each dimension must be greater than 1 cm? (Note: The volume of a rectangular
box is length x width x height.)

4. The product of three different positive integers is 144. What is the maximum possible sum of
these three integers?

5. The four digit number 43_ _ is divisible by 3, 4 and 5. What are the last two digits?

Challenge .

6. The digits 1; 2; 3; 4; 5 and 6 are each used once to compose a six digit number abcdef, such

that the three digit number abc is divisible by 4, bcd is divisible by 5, cde is divisible by 3
and def is divisible by 11. Determine all possible assignments of the digits to the letters.



Math 10-C Entire & Mixed Radicals Investigation Name:

1. Complete the table below given the information provided.

Each of the small squares below has an area of 2. The first one is completed for you.

Total Area Side Length Side Length
(written as an entire (writtenasa
radical) multiple of v2)
2 units? A2 1v2

Looking at the completed table we can see that there are two different ways to represent the
‘Side Length’. Try to describe the relationship between the two side length columns (hint: think
factors). If you need more help seeing the relationship continue to the next page...



If the following are true ... (verify with a calculator if you'd like)

V8=v4.2=22 Vi2=V43=23 V24 =4 -J6 =26
V18 =9.2=32 V27 =49-43=3J3 V63 =97 =37

V32=16 -2 =42

then answer these...
V50 = V20 = /200 =
\/ﬁ — \/4_5_ = 300 =

V98 = /500 =



(. Radicals Worksheet Name:

Evaluate the Perfect Squares

12 2% 32 42 52 62 72 8% 9% 10° 112 12?2 137 142 157

1. Simplify the following.

Vi J4 Vo J16 J25 36
4 9 9 25 900

J144 2 J-—- = = ==
\/; 100 \/; 100 100

2. Find the value of the following.

V49 216 254 J9+436 5J4 +10v9

O

3. Convert the following entire radicals to mixed radicals in simplest form.

V2 27 V32 60 V72 V242

4. Simplify the following.

V200 V36 45 J49 64 V108



5. Simplify the following.

J18 5424 V15 420
616 717 818 10798
Jis 5424 V32 200

6. Convert the following radicals to mixed radicals in simplest form.

3412 2432 5v24 6+/98 4~4/200

7. Simplify the following.

4+/8 2416 1618 324/9 25425

8. Simplify the following.

44 2481 925 349 1007218

9. Convert the following mixed radicals to entire radicals.

32 2.3 5J6 67 4410

818

41

16V16

211



Evaluate the Perfect Cubes

1. Evaluate the following.

27 1000 10
i Y-8 327 A== 3 3-—
A 8 125 270

2. Simplify the following. (mixed radical in simplest form where possible)

16 354 448 532000

3. Convert the following mixed radicals to entire radicals.

233 332 23/4 5310

4. Simplify the following. (mixed radical in simplest form where possible)

2316 3216 438 33/3000



Radicals & Variables (Challenge!)

1. Simplify the following.

N N NI x'°y® 16x' 36x°

2. Simplify the following. (mixed radical in simplest form where possible)

x/;c? \/; \/x—“' xP 9x’ 18x’

J12x°5° 50x"y° 36x"°y°

3. Simplify the following. (mixed radical in simplest form where possible)

Hax® HYex"? 3316x° 327x%y*

4. The square root of large numbers

720 V1944 /3375



M10C Quiz - Exponents & Radicals C1-C4 Name:

Evaluate each of the following and record on the Numerical Response Answer
Sheet provided:

1. /81 2. Y64
3, s 0
362

Express each entire radical as a mixed radical in simplest form. Your final answer
should be in the form avb or a¥b. For each question please record the value of a
followed by the value of 5on the Numerical Response Answer Sheet provided.

5. \50 6. V20
7. 327 | 8. 48
9., 332 10, 2354

Express each mixed radical as an entire radical. Your final answer should be in the
form V& or ¥b. For each question please record the value of 5 on the Numerical
Response Answer Sheet provided.

11. 5v10 12. 235

D



Math 10-C Basic Exponents Review Name:

. .gThé-'Méaﬁih" : of

Just as —7 means —1 7 so does —2° mean ~1e2°andso—~1e2e2e2~=-8

_32 _43 _52 —7? ~12?

I



The Product Rule

Numbers as powers

Add exponents

2324 =27 = 128
A

-

™ \/’
20202 02620262

3 factors + 4 factors
=7 factors of 2

find the value

Variables

2+3
3 =

2
X eoX =X

XoeX o XeoXeoX
2 factors + 3 factors
= 5 factors of x

m n m+n
In general;: Addexponents X ®X =X
Simplify the following
22 .24 35 .34 4]2 .44 53 .52 .5]
X ox* y ey X eox' ox x ox ox
Muttiple variables Numbers and Variables
2 2 2 3
Xyex 3x"e2x
yA yz A
' ™ r ™
XeXey o XeXeyey 3exeX o ZeXeXeX
4.3
=Xy = 6x°
Simplify the following
xy* & xy* xy’ ®x'y 2x* o 3% 2x* ¢ 2x*
2%y ® 3xy* 2x%y ®3xy* e 4x’y’ ey 2% 0 2x* 0. 2x*
&y v & YYD (2x y)(4xy) (3x° y)(5x° y)

p



The Quotient Rule

subtract exponents

5.2
5
5 2 X Xexexexey 3
X +=Xx = —2 = =X
X xXex
®
5 3 5-2 3-1
5.3 . .2 Xy Xxexexexexeyeyey 3 2
Xy +=xy = > = =Xy
Xy xexey

n m-n

In general: x"+x"=x

Simplify the following

¥ ¥ y7 - y4 xsys - xyz xsyz +xy

x = x'y* %y’

x3 xj x3y2 x'y

10x* 12x" 30x%y* 45x"°y°

2x° 2x* 15%° 9xy

4x* 4x"* 18x%y* 1200x™ y%
12x* 14x* 12x° 500x%°y"
12x* =22 2x" + 103 —12x¢%° +3xy* 12x%° +—24xy?



THE WORLD OF BRACKETS

Recall: the exponent relates to the variable or number it is directly beside
2xy' = 2exeyeyey

And —2}{}73 = _leleXeyeyey

The ONLY way the exponent relates to MORE than the variable or number it is directly beside is with . . .

BRACKETS!

(2xy)’ = (2xy) 2xy) 2xy) = 8Ky’
2(xy)’ = 2xy) (xy) (xy) = 2%y’
(2xy) = (2xy) (<2xy) (2xy) = -8y’
SO:
I o N C S € S )
(2Y2
-3)G)
4
(5)
The Power Rule

When a power is raised to an exponent, we multiply exponents.

O I 20 N L K

Simplify the following




Math 10-C Investigate Negative Exponents

Complete the chart by dividing each row by 2.

Name:

Exponential Form Expanded Form Value
23 2.2.2 8
Complete the chart by dividing each row by 3.
Exponential Form Expanded Form Value
3? 3.3 9




Based on the patterns in the previous charts, please determine the value of the
following:

47! 47 47
57 57 57
6~ 67 67
8= 72 107
127 24 | 92
77 1447 10

b



M10-C Exponents and Radicals
C5 - Powers with Rational Bases Assignment

Complete the following assignment on a separate sheet of paper.

1. Write the following expressions using radicals and then evaluate.
1

1 1
a) 162 b) 1007 c) 83

1 1
: 1)z 49 \2
RE.

2. Write the following expressions as radicals in simplest form.
1 1

> 1 !
a) >0 b) 482 ¢) 5007 d) 163 ¢) 812

3. Evaluate each power without using a calculator.

L (Y
a9 )64 9277 48 g\ 64

Name:

I
£)(-40)°

2
(35
g \25

4, Evaluate each power without using a calculator. Exponent laws may prove useful.

3 5

103 2 g2 46

a) 32.32 b) %ﬁ-73 QT -
8 a4 e)

1 1
2 32

1 6 &*
6 . 2 . 3 i — —
) (2°-37)2 " (v3-32) u)(zzj R¥G
j) 0
5. Ewvaluate without using a calculator.
23" b) 2 963" aEn?
1 3 3 (1)
4’ g 47 h2” ) \2

2

[55

)

4
ERF
34]

I



6. Evaluate each power without using a calculator. Exponent laws may prove useful.

5 g3 2 o “3 o2 7 3” 2y
2 88 ps2s 0273 =y e)37 ﬂ(z )

a(3)" w(®s) i)[;l-z")_l

7. Evaluate without using a calculator.
1

- -1 1 a1 1
a)l6’ 549 2 o(-8)7 1257 & T
9 2
1 1 A 1
B 5 )(IJZ )[25]2 i)(343J3 1)362
1 2lg 144 216 1
6473 81 144 216 YE
8. Evaluate without using a calculator.
2 -3
R )

3 2
42 216 3

9. Evaluate each power without using a calculator. Exponent laws may prove useful.

1 1 -1

4 4 g7 572 167 =Y
a) 4472 p? 9 T d) |67

52 16

i
(4-6 ]% (56 .57 JE L\
3T9 5—3 67!.23
h) i) )

1oyt 1 i
f) (22'34J Y i D77/
144 4 62.22
57 2\( 3
3 2
# )
k) 1)

10. Evaluate without using a calculator.

3
4

1 35Y 4.4
a) 4° b) & 0 2-5° d) [—] e) |3

41Y? 6.6 32,43
FE O Y



M10C Exponents & Radicals Quiz (Rational Bases) Name:
Date:

[y
o0
[a—
h | -
Il




13. 4.2‘3 =

1
14. 75 =

3—2

3 -3
15. (ZJ =
16.1072-10* =

-2

17.

375

18 (47f =

wl=

22.(64)

23. T =

1212

25.9 2 =




M10C C6 - Powers with Variables Bases Assignment . Name:

Solve the following on a separate sheet of paper.

1.

Write each expression with positive exponents. Simplify where possible.

a) ¢ b) (— x)_z ) 3x7° d) 4m’n”’ e) —5x7°y7
Rl 3 a (=) (24
¥ a3 g) x h) b i) y2 i), b
Simplify each expression. State the answer using positive exponents.
3
m
a)ct-c” b) —= c) («1:‘3)2 d (4xy)? e) —4x(5x)’

m—2 K 2 1.,0 2 4_-2 mn3 i
ﬁ[ ] » @uHGxY) b (B3m'n)(-4m'n”) i)( ]

2
n mn

6ah° -3 x3y_2
), (4a2b3J k) ) e

Simplify each expression. State the answer using positive exponents,

1 7

2 E l 7 ,!, x4 3

a) a’-a? b) x? (\/;) ¢) 3m’m* d) 3 e) f—y
x 4

3y 4\ 6\2 3\3 9,4
z 3 25¢° )2 5x7 |2 ab
cs 3/ x2y3 . .
Simplify each expression. State the answer using positive exponents.

0o m% % -3 1Y (x3 )‘%
a) ¢ °-c b) — 5 c) | 4 d) €)

x4y 3

Simplify each expression. State the answer using positive exponents.
0
3 2x°y? 1
0 0 -6
x - x |-8x" B
a) b) b(] C) [lsxy 3 d) ( )



Math 10 C - Exponents & Radicals Chapter Review

1. Determine whether each of the following numbers is a perfect square, a perfect cube, both, or neither.
Justify your choices mathematically.

(a) 729 (b) 625
2. Identify whether the following are mixed or entire radicals, then change it to the other form.
(a) V48 (b) 432 (c) 80
@ 372 (€) 1243 ) 2542
3. Determine the exact value without using a calculator.
1 1 -3 -2
9z 2163 2 81 )+ 8 )z
— b) | — 49? d)|— —
® [16) )[125] © ()(wj <) [27]
4. Write each expression using radicals.
1 3 ) 3
(@ 4 (b) 42 (c)3? (d)2°

5. Evaluate without using a calculator. Leave each answer as a rational number.

(a) (3-2)? (b) (usﬂz (c) (4)[4%

@ (% © @] @] ® [(fT)]

6. Use the laws of exponents to simplify the following. Express your final answer using
positive exponents only.

| =

® (@) ® (4re’) © %
@ (x—] © (m*)(m™) ® pep’ep
@ b°+b” ® (x?) ® ()
233 25212 !
G (a?*)(a?) w ) o & ~ ]
(+') (22y)
[ 2%y~ JHZ 12x%%2* 2
™y ==

)



7. Use the exponent laws to simplify each expression.
N2 1Y 1 5 o LRERY
(a) [x"’-] (xZJ (b) (31*112 J[m“] © [KJ (d) [x:‘y3 J
X

8. Simplify each expression. State the answer using positive exponents.

(a)(y‘z)[yé] (®) (-8x*) © (y—y]

9. Express each radical as a power and simplify.

(a) \/(Ox)’ b (4x2)3 ©) Yeax® @ x°y°

b
10. The growth of 1000 bacterium cells in a lab can be modelled using the expression N = 1000(4)*,
where N is the number of bacteria after 4 hours.

(a) What does the value 4 in the expression tell you?
(b) How many bacteria are there after 40 h? .

(c) How many bacteria are there after 20 h?

(d) How many bacteria were there 80 hours ago?

(e) What situation does # = 0 indicate?

11. Identify the following numbers as either rational or irrational.

(@) V4 ) 3 ©) \/g @ 20

12. Name the sets of numbers to which each number belongs.

(@ V25 (b) 0.090909... © —7 d) Jg € 275  (H-3

13. Order each set of numbers from least to greatest. Describe the method you used.

(2)~/35, 2 345, 21 (b) 43, 213, /60, 642

Ry,



