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Exponents: Integral & Rational
IRP Organizer | # | Daily Topic Key Ideas
Algebra and
Number
Warmup Explore the nature of exponents that are positive or Evaluate the following
negative integers, or zero, .
_52 ( 4)—2' (5)
3. ] L | Explain, using patterns, why e =~ | Show using powers of 2 that 22 =1 |
Demonstrate |jissidmessamm e e
an 2. | Explain, using patterns, why an=%a and Evaluate 161,
) h _% _ 1 Evaluate 87s.
understanding why a'n =7=.
of powers with Simplify x5
infegraland | i A R S i i A e e e B S
rational 3. | Apply the exponent laws: simplify x* x x”.
exponents a™xa" =a™m Simplify x'? = x'%.
' a™+a"=a™™ (remember a # 0) simplify (<)%,
(@™)" = g™ Simplify (3x)°.
[C.CN, PS,R] (ab)™ = a™b™ Simplify (:?)1
a m am
(E) == (remember b = 0)
"4, | Express powers with rational exponents as radicals and | Write inradical formxi.
vice versa.
Write in exponential form (¥x)°.
5. | Solve a problem that involves exponent laws or radicals. | Smplify Vi x Vs
Find the exact area of a square with a side
length of 5,
6. | Identify and correct errors ina simplification of an Jack simplified the following expression. In

expression that involves powers.

which step did he make his first error?

a?+¥a

az

Step 1: S
Stepzs =5
af

9.2

Step 3: =qa+4
y
Step 4: =as

[C] Communication [PS] Problem Solving, [CN] Connections [R] Reasoning, [ME] Mental Mathematics

[T] Technology, and Estimation, [V] Visualization
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| Term Definition Example
Power 1 2%,2%,2%,2¢, . are powers of 2.
‘ A power is made up of a base and an exponent,
Exponent ! The smaller number written to the upper right of the 2Y=2x%x2x%x2x2
! base that tells you how many times to multiply the base !
- ! 4 is the exponent.
! by itself. |
Base | The “larger” number that the exponent is applied to. ‘. 2v=2x2x2x%2

(The bottom number in a power)

2 is the base.

Rational nhumber

Numbers that can be written as fractions.

Rational Exponent

The exponent on a power is a rational number (fraction).

%= (V)"

275 = (¥27) = (3)* = 9

Integral number

An integer {..-3,-2,-1,01,2,3,.}.

Integral Exponent

The exponent on a power is an integer.

Such as x2,x73,

Coefficient The numbers in front of the letters in mathematical In3x?, 3 is the coefficient,
expressions,
Variable The letters in mathematical expressions. In3x? X' is the variable.
“Undefined If there is no good way to describe something, we say it | % is undefined because we cannot divide
is Undefined. : by zero.
Radical form (V§)Z is in radical form.

Exponential Form

2
83 is in exponential form.

Zero Exponent

Any expression to the power of O will equal 1.

(2xyz)° =1

Negative Exponent

Reciprocate the base and perform repeated
multiplication OR use repeated division.

5_3_(1)3_1x1x1_ 1
“\5/ "57575 125

Multiply Powers with
the Same base

Add the exponents.

Dividing Powers with
the same base.

Subtract the exponents.

Power of a Power

Multiply the exponents.

@H) = x°

Power of a Product

Apply the exponent to all factors.

(3x%)? = 275

Power of a Quotient

Apply the exponent to both numerator AND denominator

3

&
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Introduction to Exponents

Challenge #1: Solve each riddle using any strategy that works.

1. Evaluate. i 2. Evaluate. . 3. Evaluate. i 4. Evalugte.
3% x 32 | 2% x 2% + 23 5 x3 % x° [ 8x* + 4x3
R . I.‘:I_“._‘I| E . 2n3 E i : 2 H et
-y 3B 2 Xf| PR e
"Rate the riddle: i Rate the riddle: Rate the riddle: Rate the riddle:
Easy, Medium, Hard | Easy, Medium, Hard | Easy, Medium, Hard | Easy, Medium, Hard
EQSY " EdSY | EQSY ’ FQsy
5. Find a strategy that is different from | 6. Find a strategy that is different from
the one you used in Question 1 and solve the one you used in Question 4 and solve
the question again. ! the question again.
.2y .- [@7) 5
z*x3x3x3: 31 [0 B3y
(Expand) e X433 000 XXX
v
23
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What is an Exponent?
Exponents are symbols that indicate an operation to be performed on the base.

positive exponents > Repeated Multiplication
negative exponents > Repeated Division

e
b¢ bis the base, and € is the exponent. Together, we call them a power.

Some examples...

21,22,23,2%,25 are the first five powers of 2, x1,x%,x%,x%, %% are the first five powers of x.

Your Notes Here...

Pa gie 5 |Exponents Copyright Mathbeacon.com. Use with permission. Do not use after June 2015
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Positive Integral Exponent | Zero Exponent Negative Integral Exponent
(multiplication) ; (repeated division)
at=1xaxaxaX..Xa : a®=1 (az0) : at=1+qa"
(n factors) :
=1
Eg.3*=1x3x3x3x3=81 Bg-5°=1 (5)=1 Eg_s-z=_2_2_15_
Challenge #2
7. Evaluate each of the following and examine the pattern:
24 = 16 8. What patterns do you notice in the list you created to
| the left?
23 =g If you divide each by 2 (when going
5 down) or muinply each by 2 {wnen
22 = 1 g going -up) vou willt ger ihe answer
21 = 2 o | | <
. 9. Does the value of 2° make sense when put into this list?
20 — ] Yes,ojc 1f you vse vhe patiern i mentioned
= : 0DOVE i1 MAKES SENSe.
2—1 — E 2 T 2 :ij\
. 10. Do.negative exponents make sense in this list?
o yag You jusi nove 1O cnahge ine Neqall
277 =4 . TO 0 pOSitive and PUT 11 UNGRT 1 (2-2: %;ﬁl‘\)
(1) j Why might people say negative exponents mean ol =
2-3 — %g " "repeated division?”

; Becayse qoing from a negaiive
2~4= % pXPONENT 10 gn eveh more
| negative exponent ST means

divide by 2 nere. (youaivide oY
2 overandoversfepeatedyy™)
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12. Identify the base in

the following equation.

___________________________________________________________________________________

Which of the following
is equivalent to —16?

-

.: 4_?.\ z

/ -1b
(—47 =2
1
472 7
1 i

—4T

13. Identify the power in

the following equation.

Which of the following
is equivalent to —81?

(~3)* -
9—2 £ Eﬁ

—-3_4: 1 S

19. Evaluate.

=—1X2X2X2Xx2X2x%x2
= —64

-2 g

1xoYy: ]@

18. Which of the following
is equivalent to 9?

-32: -9
[.(-'3)2 '+q
-2 .1
37 &

e 1 1

37 "y

""" 21 —42

1 ‘ 1
~81 | T 81
27. 42 xY:16 '
) |
30. E

P a ge 7 |Exponents

22. (—4)7?
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14. Identify the exponent
in the following
equation.

=9

| 2

______ T

{17.)} Which of the following
are equivalent to 1.

a ‘Z_I_% / o
LE; in { ?) (Sx)“)
-1x1:=1 W ¥
( ACT |
correction 1171
All
20. Evaluate.
(-3)°

3x-3x-3 227

___________________________________________________________________________________

26. —37* .
N E #BODKS SAYS
-3 T apad kB i"a*
29. —(4)?
SIxYxq :-1x16
o
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The Exponent Laws:

.........

Explain=your' sTeps.- _

_when bases are ine same 0nd

subtract exponents. ..

- powers_are being divided, ..

FMPC 10
_Challenge #3
33. Multiply. -
a3 x a®
3464
K
_Challenge #4
34. Divide.
g’ +g°
7-33: 4
97 _ 93
\Ig.i
Challenge #5
35. Multiply.
5m* X 3m?
5mi x3m?
(5 Kij(mﬂ X ml\ \

Ee ]

Page 8|Exponents

: Explain your steps.
When powers are muliipiied,

Cand bases are_the.same, muliiply

______________________________________________________

I

_tne_costlicienis.and add.
¥aeexponents.

Copyright Mathbeacon.com. Use with permission. Do not use after June 2015
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Simplify the following, write your answers using (éxponen’rs')

/’/ X Updated June 913 y

|CORRECTION: 27 , (6)", B, 2%,

N ,53 g e Ty
: 4.7z ° |
g

36. a® x a® 37. a*xa™* S—— 38 FIXfE
= a¥ 24 -4 5 ]'ﬂ CORRECTION:
=Qa : —b
! | 2tX
: A i
(3 - 3 : 5 = v 4 023 Xéns ‘‘‘‘‘ + _, _____________ 41, g7 +g3
(35} o EXPONENTSK 30 T s
T8 % 23 %1 :122 =g
& i 1 b
xg 1] .I/J.\ \(' =
""" e R S T NS B
s me s m 4% 2 (° '\1'5 x3® e xs s |t

45, 5m* x 3m?
=5 x 3 x m¥t?
= 15m®

46, —10x% - —2x-2 :@j\v‘an

0) qulua’re

L R

g

r,——\ O r\mm e e

N\ o 2
; 3
Multiplying Powers with the same Base: Dividing Powers with the same Base:
Add the exponents, : Subtract the exponents.
Eg. 5 Eg.

x5 X x2 = x5+2 = o7

[ 1 5]
aXxa=ai=al=a

3x2x2x° =3 %2 X x% x x5 = 6x7

i CONP LI = N

_y6 ~(=2) _y

‘<|‘<

P age 9|Exponents
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Challenge #6
5. Evaluate.= g€t # gns WEr % | Explain your steps.
(593 USSR
24570 i
o9 st-lse2s)  Lwnen. 0 power s raised Yo
_on_xponent, MUMiply the
| Power of d Power| i D ;
R XPON NS
: 15625
Challenge #7
52. Simplify. | Explain your steps.
(m3)? e s e e e RS TS e
3x2°: b : )
me Lnen o power s raised 10
XP owel of 4 ?O‘NET] E___Q_ﬂ__@)(_P_Q_D__em__,_m&)__\j__\_p_i.;____th_e__.,
exponenIS .
Challenge #8
53. Simplify. : Explain your steps.
P 5By e
o3 x L Lahen g power is.raised fo on
o _exponent , pUi e exponent on
8 xmm 2xp 0 0
 fne coetficient and evalvaie
_____ Dovier-of-q-2eaduttl L and. mulliply the . exponenis.
Power?
Page 10 |Exponent$ Copyright Mathbeacon.com. Use with permission. Do not use after June 2015
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Updated June 2013
-'1 x 1{'2"‘1 X y-’“'

. . . O 15 O* e = L, ¥y 8«
Simplify the following. ’ Xg \&
‘/\ x——--‘f‘*' 1 X n
ol BTy
54. (m3)? 55. (tH)° : 54, (x?y%)~3
R A
=m3xmd | = m3%2 J(qxo | sz—s x VBx 3 n
=m® E =mb 0 i -b . v =7
| £° e m : XXy
| X
: § NOTDONE!
! R R Aol .
57. (2m*)3 (2c"'d3) -3 @ (—3x72y%)™4  _
2m* x 2m* x 2m* ‘ 3 a3 g AT i -3 x
=2x2x2xm*xm*xm? Z ~C d ; y
=8m12 i 12 q \ —
I - '!—"—-___ -4
'é— x C % d [ 3
OR F 1
= 23 4%3 1 'C,nd q. lz q\‘ — q -81
— gml2 = ]

60. (3x *y~%)*
3'3 X 1'2'—-5 x V'3x~3

L e,
Xy

27

‘k__q?_jh_ezrc_:. qo rogerner? |
) ( 2xy3)( 3x2y3)2 62. (202)(4a°b)?
~2xy3 x (-3 Ay b 2 x4°0'0"
8 mb 8Q6x 1 60D
20y %« 9X V

18 xMy?

r-\18x VJ

Power of a Power:
Multiply the exponents.

Eg(5%)% = (5x5)3.
=(5x5)(5x5)(5x%x5)
=5Xx5%x5x5x5x%x5
=56

THE RULE:
(a™)" = g™

If you have a power of a power ...

Eg. (x2)5 = x2%5 = x10

multiply exponents,

Power of a Product:
Apply the exponent to all factors.

Eg. (5% 2)3
=(6Ex2)x(Bx2)x(5x2)
=5Xx5x5X2x2x%x2
=5%x 23

THE RULE:

(ab)m = amp™

If you have a power of a product ... apply the
exponent to EVERY factor in the product.

}

E Eg (a2b3)—3 - aZx—3b3x—3 = a—-Gb—‘)

Page 11 |Exponents
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Challenge #9

Updated June 2013

63. Evaluate.

Challenge #10

| Explain your steps.
ARPLY. £XDONENT A0

L numerniorgnd denoiminator

64. Evaluate.

Challenge #11

........

)£l

B
125 F--

8 - ' [ e b
_E3) simoldy Apautdieie

65. Simplify.

| Explain your steps.

___________________________________________________________

__________________________________________________________

_____________________________

Challenge #12

(on dWites. Simplify.
3 an () A 4! (

Explain your steps.

. Apply_exponent 1o the .

-
4 oy ) bty : NorAiar O o 10
(A i o Luimerarorn. and denoimin aror
\ / 0cyT !
| S R I N
;':? . ~\ ;1_ X 'J; 'J;'> i = X QN (OSSR
{ q(ﬂ \ ) (Bb Xyt L\(ﬁ (e
Lokl b . = i
N T g e av | """""'_’-""""""";C_Eff..'\""'é’:\'y‘ﬁ """ S e
- ) T8 L

P age 12 |Exponents
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Power of a Quotient:
Apply the exponent to numerator AND denominator.

ea.(3) = ()= ()< ()

_2x2x2

7 5x5x5

=§—: If asked to write using exponents
] . .

—— If asked to simplify.

-3
@) The negative exponent means "flip the base”.

__ 5xX5x5
T 2xaxz
53
2

THE RULE:

a @ o ()
= = 0
%7 _DLI
== |~
~2a%\? : § ram3y 2
e (3?3) ,@d{j
t2)*a* ;‘ [ rt]
80" e
27y°
i ” an“c
"~ (6;;:) ( 2042 G‘; Zixjic*3 3 1
o 6\
:Ws()y%)yﬁ (4,‘;\” JEN >
. 64y° ‘
"~ 36x10y6
_16y?
T ox10

P a ge 13 |Exponents
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Simplify the following.

Updated June 2013

Gab? ?
76. (Euh)
630 3pT

If--:.]'|_.'1

Y % 1._‘\' o
DTN
B 21o]
AN

78. Show why Zbig is the same as 2a% x b7 |

—34y 2
77. (“ Y )

Briy—2

et 4
2t A~ 120t 12x . L
bs \ b _y . '-—l' X \/1
20t . 207 .
o o 12X
K Y
Challenge #13

80. Write the following without using a_n_i
negative exponents.

3a%b~5

Challenge #14

81. Write the following without using any
negative exponents.

3
a~—2b5

r
\ 302
¥

82. Simplify using positive exponents.

2x~2y4 -3
<X“y3>

Page 14 |[Exponents \ (?.

3

Explain your steps

(1),

|

Flip /recipoicol 10 make. e xponent (-3)

08|

ADply _exponent. 10 NUMergior and

denominaiot o

SN
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Writing Expressions with Positive Exponents. (Why? Because it is standard practice.)

An expression with powers is simplified if there are no brackets and no negative exponents.

Sometimes you will use the laws above and end up with an answer with negative exponents. The
quick way to convert a negative exponent into a positive exponent is to move it across the division
line. The solution in question 83 shows why this works.

Simplify the following. (No brackets, no negative exponents)

83. 3a’b~° 84. a’b™? ; g5 2° (
1 ) 5 : ke Ny
=3a? X — at v | O ' &,
b® —~ X, === ! S X [
3(12 .-—————J E |
bs ! s
——_ZXV : x‘(z
' !
. 34b e i e
: Y b
| iy A _
| 2 2t y2x X
=
21" yM
—2yiy 3 2022\ : ment)m-sn?y
= (Zx—sya) 50, (m) P T s
X2y ' 2 2. @ 3 E _—
. NO‘\Z- PN E L'an\1xnz X7XTH'°’(H
A \egrne / | =
= (2x—2},4) \! _X:(}X \,_ - L4y
C : | 28N
x%y® b, 13 : _
= -5 a\/ . St
T gx6ylz (? d ) i 14 s
:' :
2 ; 291
—_— ) )_' a7 U : = ’
8 270 | Tqmneh
L\ =15 - ;: -'.1'\'-.:.
— ; 80 ! Y‘) _‘: 2"
8x3y3 e : o .5
” o, |u e
]ix SX ® 1qu ---""._

= exponenf)

B/c thebose s recpincated

Pa ge 15 |Exponents Copyright Mathbeacon.com. Use with permission. Do not use after June 2015
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Sirhplify the following. (No brackets, no negative exponents)

-;éx:\;v‘h ‘
( AR >
2

7 1223y~ 1\ "2 | Aa?p~2\ 73
@ (—8x"1y5) E il (6{:21;"1)

gxZy =2\ 73 1227 Fy5\ 7
95. (ﬂ:‘l‘y's) E 96. (16x3y"2)
[ ! .
\LL\\S‘I .‘?‘N 3 E \;{ )-‘?I: W‘ 1
A : e 20 % )
.’.\&1"1 VY ;M‘f\%\/\; 7
e a8 :
s HYX®
21,1’ Vl \) E e
| ERA
1 i
817y 3 Wx
Xy ', —
| 3y’
Page 16 |Exponents Copyright Mathbeacon.com. Use with permission. Do not use after June 2015
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97. Challenge #15 ! '

If v x V9 =9, | 93:. N91: V9 239z 34339
and 9% x 9% =9 ——————————————————————————————————————————————————————————————
Then what is thevalueof 'a?
1

2 |

98. Challenge #16 i
LEXplaint
If Y2 x32x V2 =2, A I PR R P A

and 2% x 29 x 2% =2

Then what is the value of ‘a'?

99. Write a "rule” that relates a rational (fr‘ac‘rlon) exponent to an equivalent radical
expression.

N rationai (fraction) exponent can be writlen qf an
equivalent radical expression by moking ‘denominalor:
the index Qnd the nuymerator 4he exponent of +he yadicong.

EX. x3: A0 = 3%

___ squareroot “27 18 'mplied
m/_,_..————'

; he denomingtor 1N G rahiondl exponent s the

ndex " ingex.

Page 17 |Exponents Copyright Mathbeacon.com. Use with permission. Do not use after June 2015
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= NDEXLR

: : 1 rddical torm
Rational Exponents in the form: x= f
] § —
5 - y &~ eXponentiql
Remember, rational often refers to fractions. ﬂ X form.

What does a rational exponent mean?
Recall: V9 xv9 =9, fVZxV2x V2 =2

1 1 E 1 1 =
But 92x92=9 P But 23 x23x 23 =2

100. Write another statement like the one to
the left.

And 3x3=9 N 1 *3 VA S 3 e RN Lo 1 0 .91 P © A O - B
So, V2= 2
S0,49 = 97 = 3 ! And: MxH:ileoo 1650 3/8:85_ .
. . 5

Son Vae:ler =Y
R SR 1
The Rule...

i : 1 1
ar = \Va and a n=-—

Evaluate or simplify the following.

101, 493 102, —_(16%)
2 A . .
2fiq {7) RN
______________ FERSCNSRS SRS SRS
104, 645 105. 2773

el

1 1
107. 100002 108. (4x%)z

F——

* {10000 *|10|

P a ge 18 |Exponents

SN
- :/‘.

o] 2 2]
E g ' 5

1
103. (—16)2

216 = 4|
(no feal so\ydon)

e B T =T

Copyright Mathbeacon.com. Use with permission. Do not use after June 2015
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Write in radical form
110. 72 111, (3x)§ '5‘-\/_1 *7 112, 4%
RVT & —*\)_J :
57 30 e
A_A__~ (3x) ; N

- ____—.E.............. ........--..._.-.---...:.....-...-_______——i..-......-‘.__________.,__.
113, 4 5 : 114. —643 : 115. 6473
£ ! :

i
j‘
'

—
>
IU-
L‘j‘\
r

Write in exponential form,

11613 E 117. —3vx
: 2
_3 17—
“““ wo. ¥4 TV e wa T T A

i
<ip

..............................................................................................................................

Consider the following...
Stepl: 325 = (32§)3
Step 2: 32% = (i/ﬁ)g
Step3: 32 = (2)°
Step4: 325 =8

122. Challenge #17. Complete the following as shown above.

2 1\ & 4 ‘R_J;)?:lxéiz
Stepl: 275 = (2'[?) Explain:-M QK@ 3 » \3 371 %
Step 2: 275 =| ’\['z - TUrn inig QUIV Q@ 1N] fadic]
Step 3: 275 = 3)t expression
Stepd: 275= ¢ - solve radicq |
- SONE expone nt.
Pa ge 19 |Exponents Copyright Mathbeacon.com. Use with permission. Do not use after June 2015
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Rational Exponents in the form: x» where m is not 1.

2
Consider the power 275. To understand the meaning of the rational exponent we can use the
exponent law:
(am)n — amxn_
2

If we take 273 and split the exponent into two parts we get the following...

142
273 = (275)
This can then be written as...
(v27)°

The power can be evaluated from this point...

(¥27)" = (32 =9

The Rule...
m

an = Yam = (Va)" and a'n=

1 1
Ve~ (Na)"

Two more examples:

Eg.l Evaluate 85 without using a calculator. | Eg.2 Evaluate 97z without using a calculator.

g = (8%)2 =(¥8) =@?*=4 s (1)3 (2

Means square of the cube root of 8. :
Eah erooto i Means "the reciprocal” of the cube of the

! square root of 9.

Page 20 |Exponents Copyright Mathbeacon.com. Use with permission. Do not use after june 2015
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Write each of the following using radicals. (Do not evaluate)

2 3 | 4
123.4s ! 124 4s | 125, 45

Evaluate each of the following.
1 v 1 ' ]
129. 42 © o 130.1253 b 131 8

#0E | wiewmsE | (o

o
L
#
o »
C» s
4 W]

.............................................................................................................................

2
135.(—-27) "= 136. (—8)73
1 {
o f —- = =

..........................................................................................

" %)3 2
 1 a2 ' oo )
(700 * ()" (101" - 1000
3
L @ (ai)
S X 5
Page 21 |Exponents Copyright Mathbeacon.com. Use with permission. Do not use after June 2015
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Write each of the following using exponents. (Do not evaluate)

Eq. vI2 = 12 Eq. (¥7) =75 Bomm==yi o
g 9.(V7) =73 9 )
141, 7 : 142, /34 143, Y—=11

-
H
o
~
SON
5k
~ |

Ny

""" A B L B

150. —— 151, 5 A6 d
(3%) L < | ER
) A N7 «— (@Y

= : '
5

Evaluate if possible.
1 : g i 2
183. (~9)2 i 154.1000005 . wss (2)

4-q = 3| (%/100000 ) b s () (sm '
fosquton] | ¢ o’ o) 8%-(1/*)2 @

................................................................................................

156, 3% X 32 {1579z P 158.(2%) .
I ' L. :
o AR 2 A RSO B PR T UL

REME [3] (552)2:(2)7*@
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FMPC 10
7« AT

Evaluate if possible.
' 3 1
159. E 160. 42 = 163

. () Y 2

3
161. (—1)72

o — \1
-] ¥ 3[g1) , 1) ¢ {3
l\{ 2 94 (2)‘ -1 | (A1) L
o of 19 g+1:] . noreal solUtion
(@) (1
'+._._.
What important rule is explored
above? 1ng erponent only ‘
__"fﬁf?f_'_i_ih%ih!‘f‘.‘:*.i-?ff?-??.J_t__L-___________-_--_-._---.----__-“____-__i _________________________________________
@(r)m 13 (VI6)(¥32) e VT

;F{- @5 pwm T E

e ﬁs*%‘-%ﬁ%xiﬁﬁw

165. Evaluate to two decimal | 166. Evaluate to two decimal ! 167. Evaluate to two decimal
: places using a

places using a calculator | places using a
1 E calculator calculator
]
| 5 1

/300
) 19: %256 3/2500
— @ =
168. Challenge

Write the following radicals as a single power.

) ()
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Write each of the following radicals as a single power.

169, (V%) (V) mo. () m ()R
(x;) (xi) Write as powers (both base-x). X,% ¥ X% ‘ : 1% X X,g

9 2
(xg) (xg) Create common denominators.

10
3 ) g ET
N )(,i")(."”‘ X;S xxﬂ

E ]

9tz
(x 6 ) Add numerators.

&

More rational exponents... 1

172. The height and the base of aTr‘iangle F i 173) Find the area of a rectangle |f the
3 i
each measure 2z cm. Without using a i 7 lengthis 55 and the width is 55, Write
calculator, what is the area of the 5 your answer in exponential form, then
triangle? i approximate to two decimal places.
6 :
: 3 pw 2 '. e 2 ¢t gt
S SRR ST T B e P LIS LA AL
- 2 (= L ¢ S | XS

! B R _ | | .
i 2 Jucn' 5T piimt 857
z :

174. Inscribe a square inside another square such that the corners of the internal square
contact the midpoint of sides of the larger square. If the side length of the larger square
is V7, what is the area of the inscribed square? Answer in exact form.

._-_.f_:e.\];; (E) +(E \,2; 1.75+1.75: 3.5 1. 870828693 \,J
il ,/:'-w C S | N

176. Simplify (write as a single power.)

() )

=y
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3
177. Ei-Q evaluated 64z using the following steps. In which step did she make her first error?

Step L: 64z = (\/6_4)3
Step 2: 642i = (8)3
Step 3: 647 = 24

a) Instep 1.

b) Instep 2.
c) Instep 3.
d) She made no error,

a3
178. Flinflan started to evaluate 817 in two different ways shown below. Which of the following statements
is correct?

Method 1 817 = (V81)” Method 2: 87 2

a) Method 1 will produce the correct answer but method 2 will not.
b) Method 2 will produce the correct answer but method 1 will not.

(c) Both methods will produce the correct answer)

d) Neither method will produce the correct answer.

B e L e B e e e e

gxl§ 76
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Match each item in column 1 with an equivalent item in column 2
Column 1 i Column 2

2 |
. t E = :} 3 ﬁ
183. (;) F E A. Lz
; 3

@l f
w0 L o

3 |
t\7z - C g 3
187. (}) ] E
}\(_
: "
6.-()
__ Which of the following is equivalent to | 189, Which of the following is equivalent o
ot | 1 1 ! 1
"V 345 x (5a)2 | 2x2 X (3x)2
I50%: 150 '

i a. bx

b.av15 ' bxv6 AP SEELED b

c.3v5a —\r—— L c.23x N
ity 0 ED i

1 Y
5!01.)(57"(01 s ZXX‘LXS’L

R g kAR

- '\7),<02 A 57_
2% X561
: 295

OmH@
il =]
4-
' O
(0N
b3
(0]]
o
’.I
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@Which of the following is not equivalent r Which of the following is not equivalent

Toxg? to az?
' e | 2lv
[ VAR [V 5
-;':\/ L X Q‘é’ X
;XX.S ' S z
U | T
2013 Nty Tz )
Ls v, >/- ’L\}/a__%—:

...... £1 -----__________.___-----...--..‘____________________E;___-.- : e e e e R e m e s msm .
,valud‘re. Answer in simplest fraction | ._ valuate. Answer in simplest fraction

form. 1 3 ¢ 7T form.
4 2 : 372 4 32
324280 32420
— Lz 32530
AR R ——
3 27 23
: i 3t %9
?.-12"' i - —_— —
2 . i <94
.'/1 i
SZ-fZZ@\Z‘ Ill
b e—
e -
/2-
+ud
LR ? 2 .3t i?.‘i'q
X _' 3 ) 3 ‘
13~ l ""'_—t—z—*_z; ‘ 1
3 3% +1

—_— ' 8= o5
3teLt ) s
1 2 — B b q
p 1*3 1* d
gy D
(A
1
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FMPC 10
Answers:

1. 81

2. 2

3. x®

4. 2x

5. 9x9=81lor
3x3x3x3=8lor3*=81

6.  Answers vary. Similar to
above.

7. 1684213132

2°4°8B 16

8.  Divide by 2 as you go down
the list '

9.  Fits the pattern above.

10, Yes follows the division
pattern.

11. Decreasing exponent value is
like dividing by two in this
case.

12. 4

13, 2°

14. 2

15. —42

16. —9°
2x?

17. 5 (5x)°

18. (-3)?

19. —64

20. —27

21. -—16

22. X
16

23, -+

16

24, +
811

25. ™

26, ——

81

27. 16

28. 16

29. -16

30. 1

31, -1

32. 1

33. a°

34. g*

35, 15m$

36. a°

37. a?

38. f2+x

39. «t

40, 272

41, g*

42. m*

43. t5

44, x'0

45, 15mS

46. 5x°

47. ~tgz=-%

2 2

48. il

3

49, =
3

s0. =

51. 15625

52. m®

53. 8m??

54. m®

55. 1

Page
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56.

57.
58.

59.

60.

61.
62.

63.
64.

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.

84.
85.
86.

87.
88.
89.
90.

91.
92.

93.
94.
95.
96.
97.

609 —

X

x6y?

Y
8m12
1

2730712979 =
geidgh

(=3)"*x8y~1? = 6:7“12'
6.,9

373x6y% = %xsy" or %

_18x5y9

128a'?b?

8

128
128

10
25a%b%c12

4

n3

om?
27b®

4x10

m?n

Remember that a negative
exponent can be evaluated
by reciprocating the base,
therefore expressions like

a3 become % Notice the

exponent became positive.
4y12

9x8
27b°

8a?
1

8xoy6
4x6
3y7

1

2

100.

101.
102.
103.
104.

105.
106.

107.
108.

109.

110.
111.
112.
113.

114.
115.
116.
117.
118.
119.
120.
121.

122,

123.
124,
125,
126.

127.

128.

129.
130.
131.
132.
133.
134.

135.

136.

137.

Updated June 2013

.
3 1
xn=x
Possible answer:
VBxVBxY3IxV3=3
1 1 1 1
33x32x3¥1x31=3
03 v_3_ = 3%
7
—4
no real number
4
N
3
s
2
10
2x
i
3x?
V7
V3x
=
1
e
-V64
iy
13z
1
—3x2
L
(gy)z
43
&
(30
2
273 = (273)
2
273 = (¥27)°
2
273 = (3)?
2
273 =9
Y& or (¥3)°
YFor (¥3)°
Y@ or (¥2)"
1 1
1 1
@ [y
1 ( 1)
Vi=2
Y125 =5
(V8) =4
a 3
(Y81)" =27
WA’ =8
_1 __1
(416)° @
= -
)
=t O
¥ %

9 = (v9)° = 243
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138.
139.

140.

141,
142.
143.
144.
145.
146,
147.
148.
149.
150.
151.
152.

153.
154,
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.

168.
169.

170.

171.
172.

173.
174. ~
2

175.

176.
177.
178.

179.
180.

181.

182.
183.
184.
185.
186.
187.
188.
189.
190.
191.

192,
193.

Page

no real solution
1000
9

4

3

-3

4

a)-16 b) 16

4

no real solution

ED -
Answered on page.
17
x1z
1_9
X1s
4 cm?
e 2 2
Siscm? = 557 cm

alfflem OO0 O OMB>ANTM
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