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Module 10 Packet

Numerical Expressions
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Standard 6.EE.1 Write and evaluate numerical expressions involving whole-number exponents.

' @tandard 6.EE.3 Apply the properties of operations to generate equivalent expressions.

Standard 6.EE.4 Identify when two expressions are equivalent.

In Module 10, you will learn how to...

- 10-4 Writing equivalent expressions (6.EE.3)

—10-2 Evaluating numerical expressions with exponents. (6.EE.1)

— 10-3 Evaluating and comparing numerical expressions. (6.EE.1 and 6.EE.4})

o ___ 10-1 Writing and evaluating numerical expressions with exponents. (6.EE.1)
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6.EE.1 Lesson 10-1 -~
Writing and Evaluatlng Numerical Expressions with Exponents

Learning Target: | can write and evaluate numerical expressions with exponents. (6.EE.1)
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Example 1: Using Exponents

Multiplication is a faster way to solve expressions with repeated addition. When we add five groups of 10,
we use an abbreviation and a notation, called multiplication.

10+10+10+ 10 +10 = 10« 5 S0

A scientist observed the hourly growth of bacteria and recorded his observations in a table.

1 2
2 2x2=;_i_
3 2x2x2=8

4 |2x2x2x2=_fb

If multiplication is a more efficient way to represent addition problems involving the repeated addition of the

same addend, do you think there might be a more efficient way to represent the repeated multiplication of the
same factor, as in..

10%x10x10%x10x10=72
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. Example 1- Using Exponents

You can use an exponent and a base to write an expression with repeated multiplication.

Example: 7° means the product of three 7’s.

The bass is the aumber that
is muitiplied, or the repeated

7= TXTX7

The exponent telis how
many times the base

factor, appears En.‘ the expression.
Expression | | How to Read the Expression
62 6 squared; 6 to the power of 2; 6 raised to the 2nd power
73 7 cubed; 7 t6 the power of 3; 7 raised to the 3rd power
o* 9 to the power of 4; 9 raised to the 4th power

Writing Expressions in Exponential Form

A) 3x3x3x3x3

- Find the base, or the number.being multiplied. The base is 3 .
- Find the exponent by counting the number of 3's belng multiplied. The exponent is 5 .

\_3__ to the péwer of_5_

)
3x3x3x3x3=5
3 raeatotne S

raised to the power

{5 factors of 3}

B} $x$x%xt "\l

- Find the base, or the number being multiplied. The baseis _, 5
- Countthe number of times £ appears in the expression. The exponent is 4

5’ E%‘ 2 &"i_j?;“;‘l"" NI L Pt

A - [o]

él to the power of 4
5 5
4 -
{4 factars of 5} ._‘.,.'. raised to the 4 power
(/ » Note: The base £ must be in parentheses to show that the entire fraction is used for repeated

multiplication, not just the numerator.




Exercise 1

Write the following in word form.

1) 10%

10 4 the pwero'F 8, 10 raised +\> the B’Pbu)ﬂ.r

2) 3x3x33<3x3=65

3 b the pouw(o*F SJ B raused ‘fb"ﬂu.&fnw

» 7 -7'.SQWL0LJ F o -the pWO‘FZ) T raised o tha 2%
4197 19+ fa prJF 4 1.9 raised. - tha ‘ll—-pwwrl
5 (3)° --é’h%apowof&———m&ak—l* ‘flu. 5%095“0].

Write each expression in exponential form

1) 4x4xdxaxaxas Ll 26= (5

00 |r=

- )

4) 27x27x2.7= a.'.',l-a

Example 2- Evaluating Expressions (Finding the Value of Exponential Expressions)

base as a factor.
10*

- Thebaseis

Evaluate the expression: 10* =

To find the value of an expression, remember that the exponent indicates the number of times to use the

- ldentify the base and the exponent. 4
_, and the exponent is .

5, (6,10 10_ [0,000

Expanded Form Value

e o
fﬁ%ﬁ%ﬁtﬁ Exp

13

A@ﬂw‘&‘ﬁ%ﬁﬁ%"ﬁ““”ﬁﬁnﬁ* b T

ST
S]

0.4 x 6.4 x 0.4

0
el /

The value of any nonzero number raised to the power of O is 1.

_{Property of Zero as an Exponent. ) -

Example: 5° =1




Exercise 2

1. Complete the chart below:

. \54 _3x3x$x$ 8'
2’ / l
1 1T 2,z = o
1° IKIXL L IxIxixwl | 4
S' 5
y4
e we o o \7 ‘Y4Y a

2. What is the difference betuy 3g and §3 ? .
59 9*38* 3
3. What is the value of a number raised to the power of 17
| 'TF\w, ove all ¢ wal

Q \5' 2 00 + e base walue.

Example 3: Real world problems using exponents

Hédley’s softball team has a phone tree in case a game is canceled. The coach
calls 3 players. Then each of those players call 3 players, and so on.

How many players will be notified during the third round of calls?

Px P xP ,
AN AN NS
P PPP

P P
///P/MP//I M ININ \\\\\\\\

ep p PppP PPPppp pPPPPPTPP PPP PP P

e 3 or 27 players




Exercise 3 : N

Tim is reading a book. On Monday he reads 2 pages. On each day after that, he reads 2 times the number
of pages that he read on the previous day. How many pages does he read on Thursday?

24 o Ik pages

O

Problem Set

Write each expression in exponential form. .

1) ex6x6= Zllp 2)y‘y3y'iy'iy=JS

. B )
9 pxixixixixixixi=(F)  |a asuss- 362

Find the value of each expression.

57 Q40| 6 02  (OOOB

2 |
NG — 8) 12! oL
3 /

9 05’ 0.1285 10 (1) .

o~
0O

1) 8° | 12) 13




Write the missing exponent.

@ 13) 10,000 = 10#' 14) 8 = 2‘65
_ & L _ 1\ 2
15) 25=5 , 16) Teg = (ﬁ)
Write the missing base.
17) 1,000= D] ? 18) 256 = | ] *
19) g=(g|)2 ’ 20) 9= (D ?

dor Problems 21 and 22, write the answer with and without using an exponent.

~~-21) One student thought two to the third power was equal to six. What mistake do you think he made, and

how would you help him fix his mistake?
| f 6# . A oxponent Wlans rzfmdruL
2 mw\la?\iwhm of Hhe e
not jusk ki pication of
base” and exponent.

22) Some number can be written as powers of different bases. For example, 81 = 9% and 81 = 3* . Write the
number 64 using two different bases.

b= 2
b= ¥
6=
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Evaluating Numerical Expressions Day 1

Learning Target: | can evaluate numerical expreseions with exponents. (6.EF. 1)

6.EE.1 Lesson 10-2

O

Do Now

** Exparided Form Vel

5* 265
&S GXE xS 125
64 5x5x5x%x5 (025

SX5xEXSX S

3,185

Opening- Exploring the Order of Operations

Evaluate the following expfession. Show how you arrived at your answer.

" 3+4x2 :
Student b X 3Tz 3idx2
‘Nw\ch or 1 -0 \v e 7 x 2 3+ 8
Multiplication e thou fas repeated addition and division can be thought of repeated subtraction.
Multiplication and division are more powerful than addition and subtraction, which led mathematicians to
develop the order of operations in this way.

When we evaluate expressions that have any of these four operations, we always caiculate multiplication
and division before doing any addition or subtraction. Since multiplication and division are equally powerful,
we simply evaluate these two operations as they are written in the expression, from left to right. Addition and
subtraction are at the same level in the order of operations and are evaluated from left to right in an
expression.

Multiply or Divide Add or Subfract

Xor -+

**From left to right
:J (whichever comes first in the expression)

+ or -

From left to right
(whichever comes first in the expression)

The diagram correctly models the expression 3 + 4 x 2,

3 + (dv2)

@,




Example 1- Expressions with Only Addition, Subtraction, Muitiplication, and Division

ﬁ 1) 4+2x7 Multiply
.7

4+ 14 Add

18

2) @D «
& w4 Divide

48 Mw\HPb

Evaluate the following expressions using the order of operations:

Exercise 1
1) 4 x3+9 2) 9—:-3>§2
|2.'|'q 3xXL

- |3) 4+6x4+8
4e248
4+ 3

4) 3x5+2 x8+2

RS EXA
1S + 1k +2
B+

(22)




Exampie 2- Expressions with Four Operations and Exponents

1) 4++ 3x2-2
4+(@1 + Dx2-2

2) 90-5%* x 3
aQv-25%3
qo -1

If exponents are present in an expression, they are evaluated before any multiplication or division.

Evaluate the
‘exponents

Multiply or Divide

xor =+

**From left to right
{whichever comes first in the

Add or Subtract
+ or -

From left to right
(whichever comes first in the

mwlh f\Vl

suostvact

ION

Y+l
Noi

expression) expression)
Evaluate the following expressions using the order of operations:
Step 1: E—X |P Oﬂm.*
Step 2: -Dl\V 1AL
Step 3 Mulh F“*I
Step 4: Add'
Step 5: 8 U‘b’l(a'd' '
3) £4+2x38
o poriont’ bﬁl-l- 2%x8 £ Ypnend
L= =

mu Higly
Add

Exercise 2

1) 5+18+3 %
5+18-9
5+1

®

3) 6x 2 = 3+1
\
Q}8%5+\

@er |
4

| \

o~

@




Example 3- Expressions with Parentheses

Parentheses tell us that in certain circumstances or scenarios, we need to do things out of the usual orde’rl.
ﬁ Operations inside grouping symbols are always evaluated first, before exponents and any operations.

-| When we evaluate expressions, we must agree on one set of rules so that everyone arrives at the same
correct answer. You can use order of operations to simplify numerical expressions.

Order of Cperations e of Operatiors
inside before,
P 1. Perform operations in parentheses. \ ( ) [ ] { outside
Exponenh /
a E 2. Find the value of numbers with exponents. Left ,o,; ~
{whlcheu x - /
U MD(L-R) 3. Multiply or divide from left to right. s first)
+ "';/Len to Right
QO AS{L-R) 4. Add or subtract from left to right. \.\ ',r" twit;uf:ia;:;w

Consider this scenario: A family of 4 goes to a soccer game. Tickets are $5.00 each. The mom also
buys a soft drmk‘for $2 00 How would you write thls expressuon‘?

CLIIT O
44 CCTIO o YT
T

41%

How hyany groups are thera? Why would you add the 5 and 2 first?

4 We must determing how
| Whatdons:%ih;r;pcinp%e-‘? | MQM M PU&MJ SFM.A-S.




Exercise 3

2% (24 W)

1) 4x@+3)° 2) g+ 8
) .
Hx3 yt
g+ 4
Hx4 R
Al o
(i> Tt—=7
4+ 8 =
3) 2 x(3+4%) '\‘\q 4) (32-2%) +(12-8)

(32-4) (#)

2% (4 284
€ ®
Problem Set
1) 4 x2£7 2) 4 + 247
27

/o -
MW =S

@
v

9

3) 2x5+3 x8+ 5
D +3%B+S
|+ 2449

244+5

S)

4) 2+ 21 + 3x2-2
2+ Tx2-2
2+ [4 -3

)




5) 32 + 4% +2 6) @—32>
N 29 5 b+
Céa.{f; a,,

62.® 3
q+12
A
7 (54;6)3+3 8) 4 x (9+3)°
' y
q9° H
—z+3 4 %9
21432 24343 = Que ‘@

(:9)4x(2+24)
4y (atio)
Y X

10) (4x 2)+ 2°

B+ I

was his error?

Evaluate the expression correctly.

Ja:j wor Ked

13) Jay evaluated the expression 3 x (3 + 12 +3) - 4. For his first step he added 3 + 12 to get 15. What

nside the PWLM"\@"S brst,)
showld have Fex&‘)vmwt

JdivisioL not addition,

but he

2

U

3x(3+1233)-4
3Y (3+4)-4
3 %—F-4

2@4




| 6.EE.1, 6.EE.4 Lesson 10-3
Evaluating and Comparing Numerical Expressions

Learning Target: | can evaluate and compare numerical expressions (6.EE.1, 6.EE.4) @
Do Now
1. Hendrick needs to simplify this expression. Which | 2. Evaluate the Expression:
operation should he do first? 4x(12-6+73)
34-10+5x(6x2) - | 4x (12- 2)
~ 4 x _Io
A 34-10
B.10+5 .

D.5x12 ' What operation should be done first and why?

Divisin ble i+ isthe \\mus-\'
WRJ" operah ML 'msial.e. “fhe
Example 1 - Nested Parentheses ! pms 5.

|}
Recall that when evaluating expressions, we must follow a set of rules so that everyone arrives at the
same correct answer. This is known as the order of operations and is used to simplify numerical
expressions.

We begin by evaluating the information INSIDE the parentheses first. If there are two or more sets of
parentheses in an expression, evaluate the innermost parentheses first, and then work outward.
Evaluate the following expression using the order of operations:

1) 2:(13+5-14 +(3 +4))

+ |-+

Crder of Cperations . of Cpesatices /(—\
_ kN _ - Inside betors, )
Q P 1. Perform operations in parantheses. \( ) t ] {} °“‘$ S
. Exponents /
4 E 2. Find the value of numbers with exponents. Lett to REahT s
{w_hithc%., x T /
0 MD(L->R) 3. Multiply or divide from left to right. b
: ‘a\t" == /et 10 Right

A AS{L—R) | 4. Addorsubtractfrom left to right. \.\vf‘,/‘ i':’;’;‘::;ﬂ

a



. Exercise1 4 2y

Ty

8 x ((B4) x 8)
3 (1x8)
8 (%)

6 X (1+(4+9)) 6—-(1+2)
ox (1 +13) _ ’
(oX |4 _EZEL

.
3

Example 2 - Other Grouping Symbols

left to right.

Parenthesis aren’t the only symbols used to group values in an expression. Expressions using different types
of grouping symbois and are soived just like nesting parentheses from Example 1. Evaluate the innermost
set of grouping symbols FIRST and work your way outward and if the parenthesis are not nest, work from

o)

Evaluate the following expression:

{8x[4+(2x9)}x (9 +1)

{8 &(‘_-H- lB]} i (lb)

{?;<;j}x 1o

4x@+0+%@3
2L+ 820
4 x 88

1T X 1D
| e
Exercise 2' _
4 x [6+(1+9%)] {[(8 x B)] + 7} + (5 x 5) (6+47)

(3 x 3) x 4]

fuo+13+ 26
47 435 - _((,Huﬂ |
- (ax4]

22 1
3k 1B




- Example 3- Comparing Numerical Expressions

To compare numerical expressions, evaluate both sides of the equation. Then compare the values
using inequality symbols (<, >, =).

8x7-62+3 Q 3x(12-5)+8x4
8x7-62+3 3x(12-5)+8x4
Bx1-3L+D Ax7+3 xd
5L.-5L.5+5 2 +3
Lo % |
S
(D) S
Exercise 3
1) o 28-10+3- 1 3 x (12-10F+2 x 3
1§+43-1  dx2°+2x 3
2l-1 3xg+zxd
s
2 $xi-f  geies
4 3 . 2
s ST YT
—— o
26 ! |
| Z-
15 3 <7
30 &0 5 4 2

O

15



Problem Set

dn (32-2%) +(8-4)

2) [40- (16 + 12)-(4 + 2 X 3)
(4o-2€1+ (2x3)*

@2_ 4) = 4
28 = 4 12 + 6
@' 13&:
5 @R o, 12 9 §x3-(3+3)
- Tl e
T + 14 n+d iz o
. 54 /19
'” (20 \ &b
5 £=iaep 6) 39 +(2+1)-2 x(4+ 1)
. 35 -\ 3rS-ax S
a§-4-5+12 X 1% = 10
=
'\,) 24 Q4 _ @
a5 -3+ 24
24
1) 4? @ 2° 2) 12+3x 3 (5\ 12x 3 + 3°
Ld AL 12339 (2x8~1
éx ,3(.0‘:q
ﬂ-l:e @
0 HEs € o o 3xid & e ges
J-1o | L) 2 2
24-10 11 R
1+ 1245 ‘ ?
2 8 & =z
O (3 1 5
[ SHIN0)) | %
. ~— N —

1R



Writing Equivalent Expressions

6.EE.3, 6.EE.4 Lesson 10-4

Learning Target: | can compare numerical expressions and | can write equivalent expressions. (6.EE.3, 6.EE.4)

Do Now - Evaluate the Expreésion

A\

7 +{72+{2é+(9+ 7)1
12+ §704 (224445
343 +34a + (8a+58]
$49 + 80K
343+ 129

@3

Example 1- Which Numerical Expression Matches this Scenario?

1) John makes flower arrangements as gifts. For
one bouquet, he places 2 red and 3 white roses
together. Three of his friends each buy two
bouquets. How many flowers does John sell in
all? '

e 2+3x3x2
G (2+3)x3x2>
e 2+3-3x2

o (2+3)+3x2

2) Tim is reading a book. On Monday, he reads 3
pages. On each day after that, he reads three times
the number that he read the previous day. How
many pages does he read on Thursday?

3+3+3+3

[ ]
o 3°
.

gx3x3x3x3
° 4

O

3) Start with 3 and add 2. Then double that amount.
Then double it again.

e 3+2x2x2
o (3+2)7
e 3+2x{(2x2)

G BFAXZIXZD

4) You have $5 and spend $3, then earn $2 the next
day. :

s (5-3)-2
s 5-(3+2)
e 5+2-3

17

S
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Exercise 1

5) You mix some chemicals for a crystal garden and let it start growing at noon, At 1:00 pm the crystal

weighs 2 grams. At 2:00 pm, its weight doubles: At 3:00 pm, you notice its weight doubles again. What will
~ it probably weigh at 5:00 pm?
!

e 2+2+4+2+2+2
o 2x2x2x2

Example 2- Writing Numerical Expressions

Sometimes in math we describe an expression with a phrase.

When writing a numerical expression that represents the phrase, look for the key words and phrases

that signal the different math operations. You must remember the order of operations when you
write a numerical expression.

P R e T A

C’ 2 i T 5
or : tgmioubtractic Bl iplicati

ulti
S Dagale

e ;' Phrase : N | - Numerical IExpre‘sls'i_ohw
The sum of 4 and 2 divided by 3 (d+2)+3
The difference of 9 and 5, doubled . ( q4-85) %2
( J Six more than the product of 2 and 7 ( X7 ) + Lp

1



Exercise 2

2 more than 7 81 divided by 9

24T - B1=9

8 less than the product of 7 and 2 the sum of 6 and the product of 3 and 4

(1x2)-3 lo+(3%4)

o % (9-4) (eb:5)-(7+2)

10 times the difference of 9 and 4 The quotient of 80 and 5 minus the sum of 7 and 2

Example 3 - Writing Numerical Expression from a story problem

1. You plant a tree that is 10 inches tall. The height increases by 15 inches each year. Write and
simplify a numerical expression to find the height after 9 years.

o + (15}( q) —W\'- hu‘j"‘k O'F"H‘\Q.
o + 16 Sl A yrs
tee ofter Y

2. Your sister has 8 game tokens. Your friend has 5 more than twice as many game tokens as your
sister. Write and simplify a numerical expression for the number of game tokens your friend has.

(% x2)+S Yot Kiens M%

@

|48 Lowld  bbe |45 indhes,

1Q
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Exercise 3
1.

Daniel makes 100 dollars each we_ék. He worked for 4 weeks this summer. How much did Daniel
make in all?

oo w4
& 4ob

Susie ran a racei. She ran 5 miles an hour. The race took her 2 hours to complete. How long was the

Ex
|6 miles

O

The Aces card team won $538 playing poker in a tournament last summer. They entered into another
tournament the following week and won an additional $125. The total winnings were split evening
among the 4 players. How much did each team player recieve?

(55% +128) +4
LB I

Problem Set

Write and simplify a numerical expression.

7) 36 divided by the product of 6 and 3

8) The sum of 4 and 8 minus 7 _
Zho + ((%3) 4+3)-%

3 =18 =(D l%?

9) The nature park has a pride of 7 adult lions and 4 cubs. The adults eaf® pounds of meat each day and
the cubs eat 3 pounds. Write and simplify a numerical expression to find the amount of meat consumed
each day by the lions.

(YR + (4x3)

4o + 1
54 chwLS o

rlal



L]

i

1"‘6) The formula for the volume of a cube is I x w x h, but since all sides are the same length in a cube, we

can write the volume of a cube as s* where s is the length of one side. Write an expression for the volume
of a cube that has a side length of 2.5 inches.

I:’ N inches®

2.5°

17) Jack reads in a science book that germs or bacteria doubles every 2 minutes. If there are 1,000
‘bacteria on your finger tip, how many bacteria will there be after 10 minutes if you do not wash your hands.

| xOxEx@xExE =Y

18) Ellen is playing a video game in which she captures butterfiies. There are 3 butterflies on the screen,
but the number of butterflies doubles every minute. After 4 minutes, she was able fo capture 7 of the
butterflies. .

A) Write an expression for the number of b'utterﬂies after 4 minutes. Use a power of 2 in your answer.
B) Write an expression for the number of butterflies remaining after Ellen captured the 7 butterflies.

Simplify the expression. . \
o 3x2' -%

Axlle - F
4 -F = 41 bulerflies ramaine

19) What is the largest number you can make with the digits 1, 2, 3, 4 using any operation (parenthesis,
exponent, +, -, x, ), '

**You must operate on each number separately (that is you cannot just combine the digits like 4,321) .

21

©



