FMP10

Note that ¢ and b are rational or variable bases and m and n are

integral exponents.
Product of Powers

Quotient of Powers

Power of a Power
Power of a Product

Power of a Quotient

Zero €xponent

Exponent Law Practice

(@)@} =a"+"

gﬂ:am-",a:ﬁo

an
(am” = g
(ab)" = (a")(b")
(g5 0ec
a®=1a+#0

Simplify, then evaluate.

45x4°

1. =

(5+3)% _

7a2bSc3
" 35a3b2c

2. b0 =

8. (39)* x (2%)2 =

3.(39)3 =

6. (—4)0 =



FMP10 Name

Exponent Law Practice

Note that a and b are rational or variable bases and m and n are
integral exponents.

' Product of Powers (@™(@") = g+n
Quotient of Powers %':,-1- =am"%a#+0
| Power of a Power (@™"=a™

Power of a Product (ab)™ = (@™(b™
n n
Power of a Quotient (—g) = %, b0

Zero Exponent a®=1a6#0

Simplify, then evaluate.

45%45

e 2.-b° = 3.(39)3 =
543)2 2\~
4.5 = 5.(2) = 6. (—4)° =
7a%p6c? _ 2 3N2 -3
" 35a3b%c 8.(39)* % (2)* = 3. (F)
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FMP10 Name:

Date:

Unit 2: Exponents & Radicals

2.1 Square & Cube Roots

Perfect Square:
Square Root:
Perfect Cube:

Cube Root:

Ex.
Determine the value of each expression. Express your answer as integers or fractions in lowest

terms.
3
a) 63 b) (—4)2 ¢ —42 d)%

Prime factorization (factor tree) can be used to determine if a number is a perfect square or
cube.

Ex.
Determine and state if each number is a perfect square, perfect cube, both, or neither:
a) 121 b) 729

c) 356 d) 4096



Ex.
Evaluate, with the aid of a calculator if necessary:

a) V324 b) ¥13824 ) % d) ¥175616
e) V36x2 f) 3/8¢3 g) V96125 h) ¥/512m12

i)3 27x° k) 100g10y12
1000y15 169x18

Ex.

a) A floor mat for gymnastics is a square with an area of 196 m2. What is its side length?

b) The volume of a cubic box is 27 000 in.3 Determine its side length.



FMP10
Date:

Name:

2.2 Integral Exponents

Exponent Law Summary

integral exponents.
Product of Powers

Quotient of Powers

Power of a Power
Power of a Product

Power of a Quotient

Note that g and b are rational or variable

bases and m and n are
(@™)a") = am+"

m
%—,,- =a™"-2a+0

(@9"= am

(ab)™ = (a")(b")

R

Zero Exponent a®=1a+0

Exploring Negative Exponents:
Continue the pattern:

24 =16

23 =8 3* = 81

22 =4 33 =27

2! = 32=9

20 — 31 —
271 = 30 =
2_2 = 3_1 =
273 = 372 =
2—4 — 3—3 —

3—4 —

Simplify using expansion and cancellation, then simplify by exponent laws:

42 (_2)3
45 (=2)7




Summary:

Ex. Write each expression with positive exponents.

52 (4y)~3
x> 4y~3
473 1
® =
xy 2 1
ZTS
x3y—1Z—7 (xy)—Z




Ex. Write each product or quotient as a power with a single exponent.

6®G3) (0.872)(0.87%) (2x)3
(2x)—2
(-4)3(-4)78 x> g?
= "

Ex. Write each expression as a power with a single, positive exponent. Then, evaluate where
possible.

(43)—2 24 -3
(?) @H°]”
[(y“")z]

-2 -2

[(a)(a®)]™ [(%) Gﬂ



Ex. It is estimated that there are 108 billion grasshoppers in an area of 27 000 km? of
Saskatchewan. Approximately how many grasshoppers are there per square kilometre? Solve
arithmetically and by using exponent laws.



FMP10 Name:

Date:

2.3 Rational Exponents - Extension

Ex. Write each product or quotient as a power with a single positive rational exponent.

a (53)(5) b) o) (xF) o 2n Q) 2

Ex. Write each expression as a power with a single positive rational exponent. Then, evaluate
where possible.

2 ) 0 (03) () 0% 0

We can use our exponent laws to deal with rational exponents, but what do they mean?

(59) 25) =

What else when multiplied by itself gives a product of 25?

1
What is the relationship between 25z and 5?

Ex. Write each expression as a power with a single positive rational exponent. Then, evaluate

where possible.
1

a) (4x3)05 b) [(x3) (xi)]f 0 (%;)—0.75



Ex. Simplify and evaluate where possible.
9 P

o) (@7 o) () ()] 9 (%)

Ex. Food manufacturers use a beneficial bacterium called Lactobacillus bulgaricus to make
yogurt and cheese. The growth of 10 000 bacteria can be modeled using the formula N =

h
10 000(2)=z, where N is the number of bacterial after h hours.

a) What does the value of 2 in the formula tell you?

b) How many bacteria are present after 42 h?

c¢) How many more bacteria are present after 2 h?

d) How many bacteria are present after 105 h?



FMP10
Date:

Irrational Numbers:

Number Sets:

MR

&.4A Irrational Numbers | Extension

Name:

Place the letter corresponding with the correct description in the appropriate area on the diagram.

NG

Real Numbers
( Integers Rational Numbers
\
&
Irrational Numbers
A

Rational Exponent Law:

A.
Examples include 7w & V2

B.
Examples include

0.3,§,&m

1,2,3,.

D.
.3,-2,-1,0, 1,2, 3...

E.
0,1,23,.

F.
All rational & irrational
numbers



Ex. Express each power as an equivalent radical.

1 3 1
a) 642 b) 164 o) (8x2)3

1 1 3
d) 104 e) 10243 f) (x*)s

Ex. Express each radical as a power with a rational exponent.

a V53 b) V3% o (Vs3)

V125 o) 35 f (V272)



FMP10 Name:

Date:

2.4B
4B Irrational Numbers Il - Extension

Mixed radical:

Entire radical:

Ex. Express each mixed radical as an equivalent entire radical.

a) 5vV11 b) 235 ) 516

Ex. Express each entire radical as an equivalent mixed radical.

a) V27 b) V50 c) V48 d) V32

e) V40 f) V108 g) V54 h) /80



Ex. Order these irrational numbers from least to greatest without a calculator.

2V/18 /8 3v2 V32

Ex. Order these numbers from least to greatest. Identify which numbers are irrational.

\/ﬁg 22 22 V8

Ex. The Seabee Mine is located in Laonil Lake, SK. In 2007, the mine produced a daily average of
gold great enough to fill a cube with a volume of 180 cm?. If five days of gold production is cast
into a cube, what is its edge length?



Practice 2.4A

1. Express each power as an equivalent radical.

a) 53 d) (x—zf
Y

b) (27°): 9 ()

C) (4X3)0.5

2. Express each radical as a power.

a) {(9x)’ d) Yx°y?

b) \/II(4x2)3 e) 9V x?

c) V64x°

3. Evaluate each expression. Give the result to four decimal places, if necessary.

3

a) 142
b) 5(0.8)5

c)—\/E

NP
d) 325

LalVs* by (¥27) o Var d)ﬁ &) Y%y 2.2) (9x): b) (4x2)% o) (64x6)% d) 7 &) oxt
X

3.a) 52.3832 b) 4.6416 ¢) 0.8660 d) 2.9240






Practice 2.4B

1. Express each mixed radical as an equivalent entire radical.

a) 5v3
o[2)o
c) 23/4
d) -432
e) 533
2. Express each entire radical as an equivalent mixed radical.

a) 180
b) V108
c) /750
d) 381

e) /486

3. Order each set of numbers from greatest to least. Describe the method you used.
a) /35, \/g 345,320
b) 445, 23/5, V60, ¥/4

1.a)/75 b) \E ) 332 d) Y128 €)375 2.a)65 b) 643 ¢) 56 d) 333 e) 96

3.a) 3\/%, J§§, %/AE, \E Example: | estimated the values and plotted the values on a number line.

b) 4\/3, «/56, 2%/5, %/Z Example: | converted each mixed radical to an entire radical.
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£ Extra Practice

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

a) 196
b) 200
c) 343
d) 625
e) 729
f) 3375

2. Evaluate using prime factorization.
a) J256
b) v225
¢) ¥1000
d) V1681
e) 512
f) 64

KEY

1. a) perfect square b) neither c¢) perfect cube
d) perfect square e) both f) perfect cube
2.2)16 b) 15 ¢) 10 d)41 e)8 HH4

3.2)17 b)38 ¢)55 d) 12 ¢) 18 £ 20
4.250m 5.12m 6.30cm 7.6 m 8.60cm

. Evaluate.

a)\/@
b) V1444
¢) V3025
@) 3728
e) /5832
f) /8000

. The area of a square city block is 62 500 m’.

Calculate the length of a side.

. Taylor needs to add a lace edge to a square

tablecloth. The area of the cloth is 9 m?. What
length of edging does she need?

. The surface area of a sphere is given by the

formula S4 = 472 . If the surface area of a
beach ball is 3600% cm?, what is the radius of
the ball?

. A cubic aquarium for five sea lions has a

volume of 216 m*. Calculate the dimensions
of the aquarium.

. The volume of a cube is 125 cm®. Calculate

the total length of all the edges.






332 Extra Practice

. Write each expression with positive exponents.
a) ™

b) mn”>

¢) 3x~°

d) 4m’n

e) —2x~*

) —5x7y

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

a) (27)(2%)
bj (3937

-2

2 (2]

e

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

w (257)(3)
b) (—3m2n)(—4m4n_2)
m3n—2
(Y
d) (399
2
e) (4xy™)
f) —4x(5%)

c)

(Gmn3 \2
k4m2n/|

2[5

g)

. Dana evaluated the expression (% ) =8.

4. Simplify, then evaluate. Give the result as a

fraction where necessary.
a) 57
b) 7°

2 (3)
@) (-3

1
0 5

)37 +47
g) ~5(m’+ n%)’

o [67]

. A bacterial culture in a lab has 500 cells. The

number of cells doubles every hour. This
relationship can be modelled by the equation
N=500(2)", where N is the estimated number
of bacteria cells and # is the time in hours.

a) If the conditions remain ideal, how many
cells will there be after 6 h?

b) How many cells were there 2 h ago?

-3

Is she correct? Justify your answer.



KEY

1 m 3 4m® -2 -5
l.a)— b)) — ¢) = d) — e — ) =
)WL 95 DT 95 Do

1

2 a1
. (316)(42) e) 2 f) 38

zmzm%cww)

26 1
97 Ve

12m* 1

3.2)6) b) = ©) d) 9%

o
4

9n7 h) 4
)

6
y 4
-500x
e) o f) X" g) 2

d)-9 €)9 f) {%

4
9x°
49

1
4.2)— b1 92
2) 25 Yo 36

4096
—20 h)30 i) ——
2 30 =2

3
5@32mmb)u5¢Yw(%j=s



9.
323 Extra Practice

1. Use the exponent laws to simplify each
expression.

o (#)(#)
o

0.5

¢) [(x"") &*)]
5x° %
P [EJ

of x§y§]3

\

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

a) (»7) (y%j

c) -
5Ys
x2]
1
i 2
d) xé
\‘16X4J
JEERCVARRN
e) x3y5) (xU
\

3. Evaluate without using a calculator. Leave

each answer as a rational number.

-2

(. 2Y
¢) L1253]

. Evaluate using a calculator. Give the result to

four decimal places, if necessary.

a) (71.2)
b) (43)(4%J
c) (73)§

(63
D7)

r

? [(—?’;)“T

-3

. The growth of 5000 bacterium cells in a

lab can be modelled using the expression
e

N =5000(1.5)%, where N is the number

of bacteria after # hours.

a) What does the value 1.5 in the expression
tell you?

b) How many bacteria are there after 40 h?
¢) How many more bacteria are there after 3 h?
d) What does 4 = 0 indicate?



KEY

17
1.a)x* b) 3m* o) x d)% &)’y

1
4x4

3.2) 57 =é b) 3‘3=% ¢) 28 =256 d)3° =243

o -3

4.2) 73%=0.0009 b)4

2

3
d)% ~1.1006 €)3"'=0.3333

2.8) 2 b) 2 grd) —— e
X

)
2

=512 ¢)7*=49

5. a) The number of bacteria increases by 1.5 times
every 40 h.

b) 7500. There are 7500 bacteria after 40 h.

¢) 5154.385; 5154.385 — 5000 = 154.385. There are
approximately 154 more bacteria after 3 h.

d) Example: The value / = 0 indicates the starting
population of 5000 bacteria.



Extra Practice

1. Express each power as$ an equvalent

radical.
a) 5% b) §9-7
0) 6% d) 8105
1
4¢) qi B )

=

1) (af_u} Iy %—}
{.1"3')

2. Express each radical as a POSEL.
oy
a) v 32 b) Vf( “?r}"'
3G s{a%

cjVaxr d) ‘V 3
o3
ey rt f) Va3

3. Ewvaluate each expression. State the result

to four decimal places, if necessury.

a)y v0.25 b) (64)-%

O WTZ dyl3]
3 V16

0 4123 f) }%

4. Express each mixed radical as an
equivalent entire radical.

Yeay 443 b) 3v4
e) W13 d) 6.2v10
¢) 3.3V16 f) éfﬁl—

3. Express each mixed radical as un
equivalent entire radical.

a) 35 by 7V3
) 5v/6 dy 28/7
DY v fy 1.5v10

6. Express each entire radical as an
equivalent mixed radical.

2) V32 b)va4
Vo d) VBU
¢j Y3060 f) 473

-

. Express each entire radical as an
equivalent mixed radical.

a) v/48 by V120
o) V324 d) V48
¢) V403 f) V208

8. Order each set of numbers from greatest
to least. Then, identify the irrational
numbers.

.AJOW" 0.7 % V(.49
h)?‘\}f{}ﬁeﬁ V(.38 0.62

¢, Pilot each set of numbers on a number
hne Which of the numbers in each set is
Irrational?

a) V435 83 #35 vod
2YES 3 =
W2 206 65 3T

3
13. In the formula r = ‘C‘C—E F Tepresents

the radius of a sphere, in centimetres,
and 718 the volume of the sphere, in
cubic centimetres. What 1s the length of
the radius of & sphere with each of the
following volumes? Express the answers
to two decimal places.

a) 132 cm® b) 1896 ¢m®

14. A pendulum has 4 length of 6 ft. The
a2

W Tepresents the
period of the pendulum. In this formuly,
T is the period of the pendulum, in
seconds, and /is the length of the
pendulum, in feet. Calculate the period
of the pendulum. Express the answer to
two decimal places.

formula T = ‘;'

19, Without using a calculator, solve each of
the following:
a) ’\W
b) W15 623
Hre) V4 + V19 + 36

o) VI3 + V22 +

20 Express as a power with a single rational
exponent.

¥ VNT ey VVE

‘”VS V%— d) ‘;’ (J

125
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N

x—ya 1 b
a(3FF  n(REY ) B g8
SIS R VI et mem el
5 p— ;
AR N E R
o =[H =(5 AN Vo |
H N u) (¥@)? _° ! 8
o NES =
by (3Z )a 7 —and 3V7 are irrational numbers.
TLRY, -
a) 3% b) (Sf'% 13. a) approximately 3.16 cm
a L3 b) approximately 7.68 ¢cm
RS d)("’)‘ L
o 14.2.725
) 1 a3
oyt D 19.2) 2 b5
ay (L3 by d : ; = =
¢) 10,2923 d) 1.25 ¢) ¥4 +vI9 4+ 36 —\iig+6
¢} 4.5861 )0.7274 =V4+25
AT =45 B3 — Va3
= V61 -
€) V3I5 d) v384.4 OV + V2 + VT3 =V13+332 + 5
o S TICE — Ay
¢y V17424 Hys rx“ —4‘*1-‘+\~'
ppa— =V13+3
a) V135 by 1029 =
<) V750 d) V112 s
— =1
L35 TN e ol -
Vg D ey 20.0) W7 = ({7
a) v b) 2NIT = (73
¢&) W10 d) 45 _l
) W10 )y sy 1
a) 236 b) TS b 15 =\ zfl
z. %ﬂ_ 2 d’_} :}“ e
a) 0.7, 1, 0.542, ¥0.49; (.5V2 is an irrationa =
£ 1 W1
mu:ﬂbcrﬁ c) ‘%}w € (%_;
by ¥0.343. % 0.62, VU.38:v0.38 15 an
irrational number.
a)
Va5 e
& 7.58 =8 8% =844
4"?'::151.::"35‘"'4: """ >




