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_ Number ancl Operations in Base Ten

standards define what students should understand and be able to do.

Clusiers are groups of reloted standards. Note that standards from different clusters
may sometimes be closely related, because mathematics
is a connected subject.

Domains are larger groups of related standards, Standards from different domaing

may sometimes be closely related.
Domain

Use place vaiue understanding and prop
perform multi-digit arithmetic.

1 Use place value understanding to round whole numbers to the nearest
10 or 100.

2. Fluently add and subtract within 1000 using strategies and algorithms | 220y
based on place value, properties of operations, and/or the relationship
between addition and subtraction.

3. Multiply one-digit whole numbers by muitiples of 10 in the range
10-90 (2.9., 9 x 80, 5 x 60) using strategies based on place value and
properties of operations)

Mathematical Practices

N

>

@ N o v

Make sense of problems and persevere in
scolving them.

Reason abstractly and quantitatively.

Construct viable arguments and critique
the reasoning of others.

Model with mathematics.

Use appropriate tools strategically.
Attend to precision.

Look for and make use of structure.

Look for and express regularity in repeated
reasoning.



Grade 7 Common Core Overview

Ratios and Proportional Relationships

Analyze proportional relationships and use them to solve real-world and mathematical
problems.

The Number System

Apply and extend previous understandings of operations with fractions to add, subtract,
multiply, and divide rational numbers.

Expressions and Equations

Use properties of operations to generate equivalent expressions.

Solve real-life and mathematical problems using numerical and algebraic expressions and
equations.

Geometry

Draw, construct and describe geometrical figures and describe the relationships between
them.

Solve real-life and mathematical problems involving angle measure, area, surface area,
and volume.

Statistics and Probability

Use random sampling to draw inferences about a population.
Draw informal comparative inferences about two populations.
Investigate chance processes and develop, use, and evaluate probability models.



Grade 7: Ratios and Proportional Relationships

Analyze proportional relationships and use them to solve real-world and mathematical problems.

CCSS.Math.Content.7.RP.A.1

Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other
quantities measured in like or different units. For example, if a person walks 1/2 mile in each 1/4
hour, compute the unit rate as the complex fraction 'Y/, miles per hour, equivalently 2 miles per
hour.

CCSS.Math.Content.7.RP.A.2
Recognize and represent proportional relationships between quantities.

CCSS.Math.Content.7.RP.A.2.a

" Decide whether tWo quantities are in a proportional relationship, ¢.g., by testing for equivalent ratios
in a table or graphing on a coordinate plane and observing whether the graph is a straight line
through the origin.

CCSS.Math.Content.7.RP.A.2.b
Identify the constant of proportionality (unit rate) in tables, graphs, equations, diagrams, and verbal
descriptions of proportional relationships.

CCSS.Math.Content.7.RP.A.2.c

Represent proportional relationships by equations. For example, if total cost t is proportional to the
number n of items purchased at a constant price p, the relationship between the total cost and the
number of items can be expressed as t = pn.

CCSS.Math.Content.7.RP.A.2.d
Explain what a point (x, y) on the graph of a proportional relationship means in terms of the
situation, with special attention to the points (0, 0) and (1, #) where r is the unit rate.

CCSS.Math.Content.7.RP.A.3

Use proportional relationships to solve multistep ratio and percent problems. Examples: simple
interest, tax, markups and markdowns, gratuities and commissions, fees, percent increase and
decrease, percent error.



Ratios and Proportional Relationships

WORD PROBLEMS

Directions: Find the rate in each problem below. There are several ways to solve rate problems. The simplest
strategy is to simply divide the data. The key is to divide the data in the correct order. If the question asks you

to find the miles/hour, then you should find the quotient of the miles divided by the hours, not the hours divided
by the miles.

| 1) John spent $36 to buy 4 basketballs. What was the price per basketball? 1)
2) Tracey ran 1,000 meters in 5 minutes. How many meters/minute did she run? 2)
3) Mike paid $68 for 4 pizzas. How much did he pay per pizza? 3)
4) Isabella flew 600 miles in 120 minutes. -How- many nﬁles.per minufe did she fly? 4)
5) In3 days, the temperature dropped 27 degrees. How many degrees per day did the 5)

temperature drop?
6) Avaread 110 books in 11 months. How many books per month did she read? 6)

7) Jayden filled his 290 gallon pool with water in 10 hours. How many gallons per hour did he use? 7)
8) Addison drove 1,080 miles in 20 hours. What was her speed in miles per hour? 8 __
9) Jackson made 252 calls in 36 days. What is the average number of calls he made in a day? 9)
10) Hailey’s plane climbed 4,500 feet in 90 seconds. How fast did her plane climb every second?  10)
11) It took Jacob 3 minutes to drive 18 laps. How many laps per minute did he run? 11)

12) Sophia earned $480 in 32 hours. How many dollars did she eamn per hour? 12)

13) Aiden scored 228 points in 12 games. What is his scoring rate in points/game? 13)



Ratios and Proportional Relationships

CALCULATING UNIT RATES

Directions: One of the most reliable ways to find a unit rate is by setting up and solving a proportion.
Find the unit rates for each of the situations below. For this worksheet, the proportions have already been
set up for you.

10pts.« _ 1 .
Example: i SR 1 2 —x=10 x = 20 points/game
~ game game 2
2
PROPORTION EQUATION SOLUTION
13 point 1 .
1) { LR —x=13 points/game
5 game 1 game 2
~ 37 x i ) )
2y - h. -
% feoar 1 hour
3
3) 2 laps X
1 . 1 minute
— minute
4
4) 3 miles __ X
1 . 1 minute
-—minute
5
5) 6 (;egrees __ X
Z day 1 day
3
6) ;books __ X
Zmonth | iy
5
7 9 gallons __x
3 h 1 hour
—hour
%) 12 miles __ X
4 h 1 hour
—hour
5
9) 6l calls __ X
~ day 1 day

10



) . . ID:
Ratios and Proportional Reasoning

Solving Proportions Using Cross Multiplication

Solve each proportion.

p1o_9 »3_10
x 6 7 8n
10 n 5
) —=— 4) —=—
) 3 )7 6
10 7 10
5) —=— 6) —=—
x 9 r
7 9 5 2
7 el 8 — =
)8 m )n 3
8 9 2 n
ll)£=§ u)£=£
x 2 2 8
13)§=E 14)é=1—0
b 6 8 9
15)i=§- 16)i=i
10 v a 2
mAr 15 8_m
6 3 3 9



Ratios and Proportional Relationships

PERCENT OF A NUMBER

" Directions: For the problems below, find the percent of each number. You can try using mental math or divsion.

Examples: 10 is what percent of 40?
10+40=0.25

So, 10 is 25% of 40

30 is what percent of 60?
30+60=0.50

So, 30 is 50% of 60

1) 10 s what percent of 507
3) 20 is what percent of 60?

5" 15 is what percent of 75?
7) 100 is what percent of 500?
9) 30 is what percent of 100?
11) 20 is what percent of 50?
13) 1 is what percent of 4?

15) 36 is what percent of 48?

) 2). | 36 .is vlvhat i;ércen;c of 50? )
4) 12 is what percent of 48?
6) 9 is what percent of 122
8) 16 is what percent of 20?
10) 3 is what percent of 5?
12) 10 is what percent of 200?
14) 60 is what percent of 120?

16) 14 is what percent of 20?



Grade 7: The Number System

Apply and extend previous understandings of operations with fractions.

CCSS.Math.Content.7.NS.A.1

Apply and extend previous understandings of addition and subtraction to add and subtract rational
numbers; represent addition and subtraction on a horizontal or vertical number line diagram.

CCSS.Math.Content.7.NS.A.1.b

Understand p + g as the number located a distance |g| from p, in the positive or negative direction
depending on whether g is positive or negative. Show that a number and its opposite have a sum of
0 (are additive inverses). Interpret sums of rational numbers by describing real-world contexts.

e Nl STOANTCY A = - - - Ty
- CESS . Math.Content.7.NS.A. ¢

Understand subtraction of rational numbers as adding the additive inverse, p - g = p + (-g). Show
that the distance between two rational numbers on the number line is the absolute value of their
difference, and apply this principle in real-world contexts.

CCSS.Math.Content.7.NS.A.1.d
Apply properties of operations as strategies to add and subtract rational numbers.

CCSS.Math.Content.7.NS.A.2

Apply and extend previous understandings of multiplication and division and of fractions to
multiply and divide rational numbers.

CCSS.Math.Content.7.NS.A.2.a
Understand that multiplication is extended from fractions to rational numbers by requiring that
operations continue to satisfy the properties of operations, particularly the distributive property,

leading to products such as (-1)(-1) = 1 and the rules for multiplying signed numbers. Interpret
products of rational numbers by describing real-world contexts.

CCSS.Math.Content.7.NS.A.2.b

Understand that integers can be divided, provided that the divisor is not zero, and every quotient of
integers (with non-zero divisor) is a rational number. If p and g are integers, then -(p/q) = (-p)/q =
p/(-q). Interpret quotients of rational numbers by describing real-world contexts.

CCSS.Math.Content.7.NS.A.2.c
Apply properties of operations as strategies to multiply and divide rational numbers.

CCSS.Math.Content.7.NS.A.2.d

Convert a rational number to a decimal using long division; know that the decimal form of a rational
number terminates in Os or eventually repeats.

CCSS.Math.Content.7.NS.A.3
Solve real-world and mathematical problems involving the four operations with rational numbers.!



The Number System

Adding and Subtracting Integers Without a Calculator

Find each sum.

1) 8+(-2)

3) 1+(-2)

5) 4+(=7)

=7y () F (o)

9) 2+(-3)

11) (-4)+6

13) 3 +(-2)

15) (-1) +2

Find each difference.

16) (-6)—(-2)

18) (-2)-6

20) (-8)-6

2) 6+(=2)

4) (-3)+(-2)

6) (-5)+6

ID: 1

Gl

10) 7 +(-5)
12) (~6) +2

14) (<7)+6

17) (-5)-(-6)
19) (-7)-(-2)

21) (-4)-(~7)

ht



22) (-3)-6 23) 5-(=2)

24) 3 -2 25) 8 —(-7)
26) 2-(-7) 27) 7-6
28) 6-2 29) 4-2
30) 1-(-2)

Evaluate each expression.

31) (-1)+2 32) (-5)-(=7)
33) (-4)+6 34) 2-6

35) 5-(-7) 36) 4-1

37) (-2)+(=2) 38) (-8) +2
39) 2+(=7) 40) 1-6

41) (-6)+(-3) 42) 7-6

43) 82 44) (-8) -6
45) 6 —(-3)



The Number System

Multiplying and Dividing Integers without a Calculator

" Find each product.

1) (9)-10)
3) (-6)(4)
5) (-9)(7)
7) (5)(-6)
9) (~10)(-9)

=5)
gl

15) (7.3)(~7.4)

3
11y [2—
) 8

Find each quotient.

-30
17y —
) -5

-18
19) —
) 3

21—
)2

-14
23) —

25) =
-3

-35
27) —=

4
29) i
-6

2) (~7)(8)
4) (-2)(-8)

16) (-3.3)(6.5)

4
18) 20
-10

20) —

22) =0
10

45
24) —

28
26) ==

24
28) —
) -8

15
30) —
) 5



The Number System

ORDER OF OPERATIONS

Directions: Use the correct order of operations to calculate the value of each expression below. One way to
remember the correct order of operations is by using the acronym PEMDAS. PEMDAS represents the order

(Parentheses/Exponents/Multiplication/Division/Addition/Subtraction). Show all of your steps in the space below
each problem.

Examples: B+7x2= 58-1)+11=
10)yx2=__ 5(n+11 =
20 35+11 =1
1) 48 —-6e7 = 2) 9¢(6+5)-9=
3) 9e¢8-64+8= 4) 12+16+2%-2=
5) 27+(12-9)e8 = 6) (6-4)>e(12+3)=
7 (10—8)09= 8) 70+(12—5)=
5+1 - 15+3

9) (20+2)+(20+2)—2 = 10) (8+9+1)+9=



The Number System

ABSOLUTE VALUE

Directions: For the problems below, find the absolute value of each number. The absolute value of a number, is
distance from that number to zero, on a number line. Absolute value is always considered a positive value, never a
" negative value.

Examples:  |-7|=7 17]=7 |-22|=22
D |7l=___ 2 |-18=__ 3) [39] =
H|-9=_ 5) |-108=__ 6) 3 =
o6l =__ 8 |-|=__ 9) |20 =
10) [oj=_ 1y puj=__ 12) |-44| =

13) |-97 = 4 |-76=__ 15) f19 =



Grade 7: Expressions and Equations

Use properties of operations to generate equivalent expressions.

CCSS.Math.Content.7.EE.A. 1

Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions
with rational coefficients.

CCSS.Math.Content.7.EE.A.2

Understand that rewriting an expression in different forms in a problem context can shed light on
the problem and how the quantities in it are related. For example, a + 0.05a = 1.05a means that
"increase by 5%" is the same as "multiply by 1.05."

Solve real-life and mathematical problems using numerical and algebraic expressions and equations.
CCSS.Math.Content.7.EE.B.3

Solve multi-step real-life and mathematical problems posed with positive and negative rational
numbers in any form (whole numbers, fractions, and decimals), using tools strategically. Apply
properties of operations to calculate with numbers in any form; convert between forms as
appropriate; and assess the reasonableness of answers using mental computation and estimation
strategies. For example: If a woman making 325 an hour gets a 10% raise, she will make an
additional 1/10 of her salary an hour, or $2.50, for a new salary of $27.50. If you want to place a
towel bar 9 3/4 inches long in the center of a door that is 27 1/2 inches wide, you will need to place
the bar about 9 inches from each edge; this estimate can be used as a check on the exact
computation.

CCSS.Math.Content.7.EE.B.4

Use variables to represent quantities in a real-world or mathematical problem, and construct simple
equations and inequalities to solve problems by reasoning about the quantities.

CCSS.Math.Content.7.EE.B.4.a

Solve word problems leading to equations of the form px + ¢ =r and p(x + g) = r, where p, g, and r
are specific rational numbers. Solve equations of these forms fluently. Compare an algebraic
solution to an arithmetic solution, identifying the sequence of the operations used in each approach.
For example, the perimeter of a rectangle is 54 cm. Its length is 6 cm. What is its width?

CCSS.Math.Content.7.EE.B.4.b

Solve word problems leading to inequalities of the form px + g > r or px + g <r, where p, g, and r
are specific rational numbers. Graph the solution set of the inequality and interpret it in the context
of the problem. For example: As a salesperson, you are paid 350 per week plus 83 per sale. This
week you want your pay to be at least $100. Write an inequality for the number of sales you need to
make, and describe the solutions.



Expressions and Equations

EVALUATING EXPRESSIONS

Directions: Evaluate the expressions below when x = 4 and y =7. That means you should substitute a 4 in place of
any x’s in the expression and substitute a 7 in place of any y’s. After that, follow the standard order of operations to
find the value of the expression. Write that value in the space provided.

Examples: X+ 2y 3x+y) 6y —2x -3

4+ 2(7) 34+7) 6(7)-2(4)-3

4+ 14 3(11) 42-8-3

18 33 31

D xy= - 2) x+ty=
3) 2x+3= 4) 2y-3=
5) 2x+2y= 6) S(xty)=
N y-2= o 8) 2y-2x=

9) 2x+4x+11= 10) 40—3y+x=



Expressions and Equations

Solving One Step Equations

Solve each equation.

s 2) 130=-13x
5
3) -11=3-a 4) 12n =144
5) x+6=-5 k
) ¥ 6) 13 =~
8
8) k—9=-—
7)£=—6 ) k-9=-8
13
9) -19=—- 10) 95 =9
20
17=1
1) 11:2 12) S5+v
13) —60 =-15x 14) m—-15=-15
15) -17-n=-3 16) -8=r—-4
17) -5+n=38 18) -17-x=0

19) 0=16+x 20) —-121 = 11x



Expressions and Equations

A variable i3 a letter that stands for a number.

Thomas needs 32 to ride the bus to Videoland. How much can he spend on
video games for each amount in the table?

Thomas has Thomas can spend
Expression Amount
$5 5-12 $3
§7 7-2 $5
$10 10 — 2 88
d d -2 d -2

The letter d is a variable that stands for the amount of money Thomas has.
The expression d — 2 is a variable expression. It has a variable (d), a numeral
{2), and an operation symbol (—).

Videoland tokens cost one dollar for 4. How many tokens can Jennifer buy
for each amount of money in the table?

Jennifer has Tokens Jennifer can buy

Expression Amount
1. 85
2. $8
3. $6
4. d doltars

Write a variable expression for each word phrase.

5. I divided by 7 6. jdecreased by 9

7. twice x 8. two more than y

9. the quotient of 42 and a number ¢ 10. the product of a aumber d and 14|




Expressions and Equations
The Distributive Property

According to the distributive property, you distribute or “pass out” a
muitiplication to each part of a sum or difference in parentheses.

In 2{a + D) = 2a + 2b, we “pass out” the 2 by multiplying it by both
the a and the b.

Multiply 6(x — 9) and (4 — h)(-3).
6(x — 9) — bx — H(9)

= 6x — 54
(4 = n){=3) = 4(=3) - h(-3)
- = ~12 — (-3h)

= 12 + 3k
=3n-12

Complete with the appropriate umber or variable,

1. 128+9 =125+ _____ 9
2. 3-8)7=___ 78§

3. ¢a—-b~¢)= A

4. [14+ (-3)]7 = 14~ 57

(¥, ]

L3+ n] = p +

Multiply esch expression.

6. 4(x + 5) =

7. (6 — m)(—4) =

8 s(—6+1) =

10. (z — 4)(-5) =

M. 9[(~7) - ¥] =



Expressions and Equations

Simplifying Variable Expressions

Simplify 5 + (—n — 4)(-2).
S+ (—n — 4)(-2)

=35n + (—n)(=2) ~ 4(-2)
=53+ 2n +8
={5+2n+8

=70+ 8§

Use the distributive property.

Multiply. Think of — 4(-2) as + (—4}(-2).
Use distributive property to combine like terms.
Add.

Complete each equation:
1. 9% — 7a + 5
= {9~ 7}

= a+3

Stmplify each expression.

3. 12a+4 - 10a

5. 2 —4) + 3

7. 32y + 1) = Ty

9. 8 + 5(c — 3)

1. g(-3) + 3(2 + q)

13. (=-3)(1 — 20) + 2{n + 4)

2. 5k — 4 — 8k
= S5k — 8 -4

5-8_ -4

i
|
e

4. 7+ x - Tx

6. 3a+535)+9

8. 2(4 — 31) — (=3) + 2

10. —-2(—4 - 35)

12. (3 + k)(—4) - 5k

14. 9p - 3(5p + 2) + 6




Grade 7: Geometry

Draw construct, and describe geometrical figures and describe the relationships between them.

CCSS.Math.Content.7.G.A. 1

Solve problems involving scale drawings of geometric figures, including computing actual lengths
and areas from a scale drawing and reproducing a scale drawing at a different scale.

CCSS.Math.Content.7.G.A.2

Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given
conditions. Focus on constructing triangles from three measures of angles or sides, noticing when
the conditions determine a unique triangle, more than one triangle, or no triangle.

' CCSS.Math.Content.7.G. A3~
Describe the two-dimensional figures that result from slicing three-dimensional figures, as in plane
sections of right rectangular prisms and right rectangular pyramids.

Solve real-life and mathematical problems involving angle measure, area, surface area, and volume.
CCSS.Math.Content.7.G.B.4

Know the formulas for the area and circumference of a circle and use them to solve problems; give
an informal derivation of the relationship between the circumference and area of a circle.

CCSS.Math.Content.7.G.B.5

Use facts about supplementary, complementary, vertical, and adjacent angles in a multi-step
problem to write and solve simple equations for an unknown angle in a figure.

CCSS.Math.Content.7.G.B.6
Solve real-world and mathematical problems involving area, volume and surface area of two- and
three-dimensional objects composed of triangles, quadrilaterals, polygons, cubes, and right prisms.



Geometry

AREA OF A CIRCLE

Directions: Find the area of each circle. Write your answer in the space provided.

1) 2) 3)

104 CM

&

4) ) 6)

o

21in 44 in 28 in

7) 8) 9)

10m

C

Area Area Area



Geometry

VOLUME OF A CYLINDER #3

Directions: Find the volume of each cylinder below. The formula for the volume of a cylinderisV = 7z r* h.
r stands for the radius and 4 stands for height. Leave your answer in terms of 77 . In other words, a

typical volume should look like this 367 in’.

6in

5) 6)

14 cm 12 ¢

Volume =

’ ) e
9in 11in

Volume =

Volume =

Volume =

3) 4)
\""“-_.___________,.'/
Voiume = © Volume="~" "
7 8)
18 em 8cm
Volume = Volume =
11) 12)
Volume = Volume =



Geometry

VYOLUME OF A RECTANGULAR PRISM

Directions: Find the volume of each prism below. The formula to calculate the volume of a rectangular
prism is volume = length x width x height. Write your answer in the space provided.

1)
3cm
2 cm
5cm
Volume
4)
3cm
5cm
5cm
Volume
7)
2 cm
3cm
5cm
‘ume

2)

Volume

_ bem

1 cm

2cm

3)

10 cm

Volume

8)

9cm

Volume

2cm

2 cm

6 cm

4 cm

3)
5cm
8 cm
4 cm
Volume
6)
3cm
2cm
7 cm
Volume
9)
9 cm
2cm
9cm

Volume



Geometry

Find the volume of each figure. Round your answers to the nearest hundredth, if necessary.

D 2)

11in 4in 6m

8m
8m
[/
8m

4in 4in

10) 11in

11in

11in



Find the surface area of each figure. Round your answers to the nearest hundredth, if necessary.

11) o
12m #m
H 12 m
6m
13)
4yd 11yd
11yd 4yd
15)

6 km

17) 11 km
2km
8 km
8 km
m
19) .

12)

8 ft
14) ik
gft
9 ft 7ft
4ft
16) oy 30
Nk
10 yd
10 yd
3yd
18) 3mi




Grade 7: Statistics and Probability

Use random sampling to draw inferences about a population.

CCSS.Math.Content.7.SP.A.1
Understand that statistics can be used to gain information about a population by examining a sample
of the population; generalizations about a population from a sample are valid only if the sample is

representative of that population. Understand that random sampling tends to produce representative
samples and support valid inferences.

CCSS.Math.Content.7.ST.A.2

Use data from a random sample to draw inferences about a population with an unknown
characteristic of interest. Generate multiple samples (or simulated samples) of the same size to

~ gauge the vatiation in estimates or predictions. For example, estimate the mean word length in a
book by randomly sampling words from the book; predict the winner of a school election based on
randomly sampled survey data. Gauge how far off the estimate or prediction might be.

Draw informal comparative inferences about two populations.

CCSS.Math.Content.7.SP.B.3

Informally assess the degree of visual overlap of two numerical data distributions with similar
variabilities, measuring the difference between the centers by expressing it as a multiple of a
measure of variability. For example, the mean height of players on the basketball team is 10 cm
greater than the mean height of players on the soccer team, about twice the variability (mean
absolute deviation) on either team,; on a dot plot, the separation between the two distributions of
heights is noticeable.

CCSS.Math.Content.7.SP.B.4
Use measures of center and measures of variability for numerical data from random samples to draw
informal comparative inferences about two populations. For example, decide whether the words in a

chapter of a seventh-grade science book are generally longer than the words in a chapter of a
fourth-grade science book.

Investigate chance processes and develop, use, and evaluate probability models.
CCSS.Math.Content.7.SP.C.5

Understand that the probability of a chance event is a number between 0 and 1 that expresses the
likelihood of the event occurring. Larger numbers indicate greater likelihood. A probability near 0
indicates an unlikely event, a probability around 1/2 indicates an event that is neither unlikely nor
likely, and a probability near 1 indicates a likely event.

CCSS.Math.Content.7.SP.C.6

Approximate the probability of a chance event by collecting data on the chance process that
produces it and observing its long-run relative frequency, and predict the approximate relative
frequency given the probability. For example, when rolling a number cube 600 times, predict that a
3 or 6 would be rolled roughly 200 times, but probably not exactly 200 times.



CCSS.Math.Content.7.SP.C.7

Develop a probability model and use it to find probabilities of events. Compare probabilities from a
model to observed frequencies; if the agreement is not good, explain possible sources of the
discrepancy.

CCSS.Math.Content.7.SP.C.7.a

Develop a uniform probability model by assigning equal probability to all outcomes, and use the
model to determine probabilities of events. For example, if a student is selected at random from a
class, find the probability that Jane will be selected and the probability that a girl will be selected.

CCSS.Math.Content.7.SP.C.7.b

Develop a probability model (which may not be uniform) by observing frequencies in data
generated from a chance process. For example, find the approximate probability that a spinning
penny will land heads up or that a tossed paper cup will land open-end down. Do the outcomes for
the spinning penny appear to be equally likely based on the observed frequencies?

Z.QTy 2.0 S S S S P = . - — " Y

~ £E88:Matt:Content.7.8P.C:8— -
Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation.

CCSS.Math.Content.7.SP.C.8.a
Understand that, just as with simple events, the probability of a compound event is the fraction of
outcomes in the sample space for which the compound event occurs.

CCSS.Math.Content.7.SP.C.8.b

Represent sample spaces for compound events using methods such as organized lists, tables and tree
diagrams. For an event described in everyday language (e.g., "rolling double sixes"), identify the
outcomes in the sample space which compose the event.

CCSS.Math.Content.7.SP.C.8.c

Design and use a simulation to generate frequencies for compound events. For example, use random
digits as a simulation tool to approximate the answer to the question: If 40% of donors have type A
blood, what is the probability that it will take at least 4 donors to Jind one with type A blood?



Statistics and Probability

MEAN/MEDIAN/MODE/RANGE

Directions: Calculate the mean, median, mode, and range for each set of numbers below. To find the mean of a set
of numbers, add all of the data together, then divide that sum by the amount of numbers in the set. To find the

* median, list the numbers from least to greatest and select the middle value. The mode is the number that appears

most often in the set. There could be more than one mode, or there could be no mode. To find the range, take the

largest value in the set minus the smallest value.

Example: Here are the numbers in the set (2, 2, 8, 10, 8)

" Mean = 2+2+8+10+8)/5=30/5 =6 Median = (2,2,8,8,48) = 8
Mode = 2 and 8 Range =10-2=8
MEAN MEDIAN MODE RANGE

1) (6,4,6,8,)

2) 8,3,3,6,1,3)

3) (12,14, 10,)

4 (6,2,4,94)

5  (1,2,5,6,1,6,7)

6) (10,4, 16, 10,)

7) 9,4,8,10,4)

8)  (18,13,8,13)

9) (14,8, 15,10, 8)

10) (17 13 17 1, 1343 6’ 1’ 2’ 2)



Statistics and Probability

COMPARING AVERAGES GRAPHICALLY

L. ections: Find the mean, median, mode, and range for each stem and leaf plot below. Remember, in a stem and leaf
plot 63 means 63. For example, in the first plot, Chris’ lowest score is 71, and Cody’s lowest score is 70.

Mean is the sum of the data divided by the number of data points. Median is the middle data point of the ordered
data. Mean is the sum of the data divided by the number of data points. Mode is the data point(s) that appears the
most. Range is the difference between the largest data point and the smallest data point.

Round all of your answers to the nearest tenth.

Test Chris:  Mean Median Mode Range
Chris Scores Cody
4321 7 0688
i e e Cody: Mean Median Mode Range
975 9 579 ’ — — — - —
00 10 00
Points Joseph: Mean Median Mode Range
Joseph Scored Jennifer
963 1 136
4200 2 0688
55 3 18 Jennifer: Mean Median Mode Range
875 4 57 ) —— = — D
1 5
Tiffany $$ Earned  Terry Tiffany: Mean Median Mode Range
111 6 02
0 7 0
5 8 18
975 9 579

Terry:  Mean Median Mode Range
00 10 0



Statistics and Probability

PROBABILITY & COMPOUND EVENTS

Directions: A compound event represents a series of events happening at the same time, or in order. To calculate the
probability of compound events, you can multiply the probabilities of each individual event. Depending on your
. teacher’s preference, you can write this probability as a fraction or a decimal.

Examples:
EVENT PROBABILITY
o ) . _ 1 1 1
~ Flipping heads on coin and rolling 5 on a normal die = ° N = 5
A 60% free throw shooter making 3 free throws in a row 0.6000.6000.60=0.216
EVENT PROBABILITY

1) Flipping a coin and getting tails three times in a row

2) Rolling a die and getting a 4 twice in a row

3) Spin a spinner numbered 1-8, and you land on 8 twice in a row

4) A 70% free throw shooter makes two in a row

5) Picking a blue marble three times in a row (replacing it in the bag each time)
from a bag of 4 blues, 4 reds, and 4 greens

6) Pulling a red card from a deck of cards, replacing it, and pulling another red card

7) Picking two numbers from 1-10 and getting a multiple of 3 both times

8) Flipping a coin, rolling a die, then flipping the coin again and getting tails,
a four, then tails again

9) Rolling a die and getting a number other than 4 twice in a row

10) Spin a spinner numbered 1-8 two times, land on two the first time and
land on a factor of 8 the second time

11) A 70% free throw shooter misses two in a row

12) Picking a blue marble, a green marble, and another blue marble (replacing
it in the bag each time) from a bag of 2 blues, 4 reds, and 4 greens

13) Pulling a red card from a deck of cards, replacing it, and then pulling a king




Statistics and Probability

THEORETICAL PROBABILITY

. Duections: Find the theoretical probability of each of the events described below. First, figure out the total number
of possible outcomes. Then, determine how many times your desired event could happen. The theoretical probability
of an event, or P (Event) is written as a fraction: desired event/total possible outcomes. If possible, reduce all of
your fractions to lowest terms.

Example: Sophia had a six-sided number cube. Each side was labeled with one number, from 1 through 6. What is
the probability that Sophia rolls a two?

1
i

Total possible outcomes: 6 Number of two’s: 1 P (Rolling a two): 1/6
)--Jaeob had a six-sided number cube: Each side was labeled with one number; fromr 1 through 6;- What is the -~~~
probability that Jacob rolls a four?

Total possible outcomes: Number of fours: P (Rolling a four):

2) Emily was playing a board game that had a spinner with six equal-sized sections. Three of the sections were red,
two sections were blue, and one section was yellow. Find the probability that she landed on a blue section.

T " possible outcomes: Number of blues: P (Spinning blue):

3) Michael wanted to pick a card randomly from a regular deck of 52 cards. The deck is divided evenly into red and
black cards. What is the probability that Michael draws a black card?

Total possible outcomes: Number of black cards: P (Black card):

4) Madison’s mom wrote the names of every day of the week on separate pieces of paper. Then she put the papers
in a hat. Madison would have to clean her room on the day that she blindly picked from the hat. What is the
probability that Madison will clean her room on a day that starts with the letter <T°?

Total possible outcomes: Number of days starting with “T°: __ P (Days starting with ‘T"):

5) Matthew went to the carnival and played a game that had a bucket filled with balls numbered 1-10? He wins the
game if he chooses a number that is a multiple of 3. What is the probability that Matthew wins the game?

Total possible outcomes: Number of multiples of 3: P (Multiple of 3):

6° "lannah was trying to guess the month of her brother’s birthday? She knew that the month had less than five

le .sinits name. What is the probability that Hannah guesses the correct month?

Total possible outcomes: __ Number w/ less than 5 letters: P (<5 letters):






