Unit Rates

—

Unit Rate:

Find the unit rate for each of the following:

Example 11 7 0z of crackers for $1.19 Example 2: 1 pizza can feed 4 people. How

much pizza would be needed to feed 18 people?

Example 3 | Soap: Which is the best buy?$

. Regular (12 fluid ounces): 1.34
Unit Cost Family (28 fluid ounces): $ 3.25

Economy (40 fluid ounces): $ 4.08

Example 4 | If John can paint 1/8 of a wall in 11 minutes, how long will it take him to paint a room
Unit Rate with 3 walls?
Example 5 | A 3-pound package of ground beef is $7.80. A #-pound package is $1.28. What is the
Unit Rate difference in the cost per pound between the larger and smaller packages of beef?




Using Graphs

Comparing Costs

Price

Cereal | Sourdough
Pretzels

1 ounce

3 o0z.

8 oz. $1.36
10 oz. $2.20

12 oz.

14 oz.

Cost of Cereal and Pretzels
.y} - i
1..;8._
1.6+
.1_.4._. : ‘ | i : ! !
1 2 3 4 5 6 7 10
Ounces

Using the information given in the table below, construct a graph of the prices.

match the lines that you have created on your graph?

the graph? The rate table?

What does the point (1,.22) mean on the cereal line?

What does the point (1, .17) on the pretzel line mean?

How can you use the information in the rate table to fill in the missing information? Does it

Using your price graph, about how much would you pay for 6 ounces of sourdough pretzels?

Which product is most expensive per ounce? The least expensive per ounce? How is this shown in
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Find the Unit Rate fdr- each item. Be sure to label units in both the denominator |

and the numerator.
Kroger: 9oz. bags of Fritos/Cheetos Food Lion: 35 Baby Diapers

Kroger: Cereal Bars- 6 per box Food Lion: 240z. bottles of ketchup

You have lots of options when grocery shopping!! Find the unit rate to determine
which store has the least expensive item - the BEST BUY!!

PEPSI PRODUCTS Store with the
Harris Teeter: Food Lion: Best Buy
|
LAUNDRY DETERGENT Store with the
Kroger: Food Lion: Best Buy
Orange Juice Store with the
Kroger: Food Lion: Harris Teeter: Best Buy

At Harris Teeter, you can be a VIC member, where you earn additional discounts. How much do you save,
per ounce of Simply Orange if you are VIC member?

5 4
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Name:

Date:

Core:

Are they proportional?

—_—

Look at each graph and select 2 ordered pairs (not including the origin) make a table that corresponds to the
graph. Decide if the graph is proportional or not.

Graph #1

Money Total

spent on | number

stamps of
stamps

Graph #4 Graph #7 Graph #10
Sticks of | Number Attendees | Cost Cups of Number
butter of cakes sugar of pies

Propor:Tionai?

Graph #2
| Months Total
books
e’ read

Proportional?
Graph #5
Cups sold | Earnings

Proportional?

Graph #8

Proportional?

Weight

Cost

Graph #11
Taxable Amount
amount of tax

Proportional?

Proportional?

Graph #6

Proportional?

Proportional?

Graph #3

Number | Number
of seed of
packets | flowers

Time

Height

Graph #9 Graph #12
Practices | Distance Time in
class

Number
of pages

oportional?

Proportional?

Proportional?

Proportional?




Graph #1
Stamps in Josephine's collection

Total number of stamps

1 ‘s i 1 | | _l

Money spenf on 1:ldd6 tional sfamps

Graph #2
Books Shakina has read

Total books read

L I i 1 1 I

T T 4 5.6 7 8 90
iﬁon‘ths

Graph #3
Flowers in Car'son s garden

4I"|

q r : i ] ; ;
=4 i ] H 1 t

0
"Q;;

bl

M

D B &= v g

Total number of flowers

Graph #4
Cakes baked

Number of cakes
REEEEXNEEEE-
|

Nun?ibz?' o-? sf?ckg o{ bua'l'z?- L

Graph #5
Lemonade sales

.9

0 O

Earnings
+ N O B O

ﬁlumber o? cups solg g 10

Graph #6
Basebalf thrown in 'I'he air

Height of baseball

Graph #7
Cosf of a cor*por'trl'e even‘r

Cost

b L hd L dd L
o) O ™
'l-;.l . i k. I — ‘\ & - afe e S

Graph #8
The Cost of Postage for a Letter

Cost of postage

1 2 3 4 5
Weight in ounces
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Hot Dog Eating Contest

J

5.
T

o

N

28

P

26

number of hot dogs

N2

Ll

1 2 3 4 5 6 7 8 9 10
fime In minutes

N

The graph above represents one of the contestants’ data at a hot dog
eating contest. Answer the following questions based on your knowledge
of ratios and proportional relationships.

1. Does the graph represent a proportional relationship? How do
you know?

2. What is the constant of proportionality?

3. What ordered pair on the graph makes the constant of
proportionality easy to determine?

4. What does the ordered pair (0,0) represent in this graph?

5. What is an equation that would represent the relationship
shown in the graph?

édapted from DPI 7" Grade Unpacked



Notes: Setting up Proportions from Word Problems

1A recipe calls for 6 eggs to make 15
r«ncakes. How many eqggs are needed to
make 70 pancakes?

2. Sandra drove 126.2 miles in 2 hours
at a constant speed. How long would it
take her to drive 189.3 miles at the
same speed?

3. Carmen earned $144 for 18 hours of
work. At this rate, how much will she
earn for 36 hours of work?

4. Nine apples cost $2.61. How much
will 4 dozen apples cost?

5. Inorder to determine her pulse rate,
Sondra's nurse count 23 beats in 20
seconds. At this rate, how many beats
would she have in 1 minute?

6. Parker uses a cookie recipe that
requires  cup of sugar to make 33
cookies. If Parker only wants to make 11
cookies, how much sugar should he use?

i
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Proportion Word Problems

1. Carol spends 17 hours in a 2-week period practicing her culinary skills. How many hours does she
practice in 5 weeks?

2. In the typing world, 80 words per minute is considered acceptable. How many words per 30 minutes is
this?

3. In the year 2000, there were 8.7 deaths per 1000 residents in the United States. If there were 281,421,906
residents in the U.S. during 2000, how many people died that year?

4. In a shipment of 400 parts, 14 are found to be defective. How many defective parts should be expected in
a shipment of 10007

5. Joseph drives 125 miles in 2% hours. At the same rate, how far will he be able to travel in 6 hours?

6. A piece of cable 8.5 cm long weighs 52 grams. What will a 10-cm length of the same cable weigh?

7. A rainstorm produced a rainfall of 2 inches per hour. How many hours would it take to get a rainfall
amount of one foot?

8. A snowstorm dumped 18 inches of snow in a 12-hour period. How many inches were falling per hour?

9. Mary can read 22 pages in 30 minutes. How long would it take her to read a 100 page book? Write your
answer in hours and minutes and round to the nearest minute, if needed.

10. It takes about me 25 minutes to make out a test for a mathematics class. How long will it take to make
out tests for all five of my classes?

11. The chance of a woman getting breast cancer in her lifetime is 1 out of 8. At this rate, how many
women ina classroom of 32 women would be expected to come down with breast cancer in her lifetime?

12.1f 15.9 out of every 100 pregnant women in Georgia deliver their babies by C-Section, how many
pregnant women out of 25,250 would be expected to deliver by C-Section?

13. A company’s quality control department found and average of 5 defective models for every 1000
models that were checked. If the company produced 60,000 models in a year, how many of them would be
expected to be defective?

14. To determine the number of deer in a forest, a forest ranger tags 280 and releases them back into the
forest. Later, 405 deer are caught, out of which 45 of them are tagged. Estimate how many deer are in the

forest.

15. An employee working at an electronics store earned $3582 for working 3 months during the summer.
What did the employee earn for the first two months?

16. A worker can complete the assembly of 15 tape players in 6 hours. At this rate, how many can the
worker complete in a 40-hour work week?

1



17. The ratio of men to women at a class is 6 to 5. How many women students are there if there are 3600
men?

18. If 3 pounds of apples costs $0.90, how much will 10 pounds cost?

19. You find that your watch gains 2 minutes in 6 hours. How much will it gain in 3 days?
20. Sirloin steak costs $2.99 per pound. How much will 3.4 pounds cost?

21. A yard of fabric costs $12.99. How much will 2 feet cost?

22. Hurricane Katrina dropped about 14 inches of rain over a 48 hour period. How much rain is this per
hour? (Round your answer to the nearest tenth.)

23. It takes about 20 minutes to grade a student’s paper. How long, in hours, does it take to grade papers
for a class of 25 people?

24. A doctor sees each of her patients for 25 minutes during a typical appointment. How many patients can

she see in a typical 7% hour day?

25. If a trip between work and home takes 15 minutes each way, how much time will be spent in a 5-day
work week traveling back and forth to work? (Assume that at no point does the employee have to go home
and come back within the same day.)

1S



Similar Figures Nare:
Date: Period:____

Similar Figures:
Corresponding Sides and Angles:
Proportional:

In the triangle below, the ratios or relationship between the sides can be
described as follows:

5
3’\ 3445

4

In order for another triangle to be proportional to this one, its sides would
have to maintain the same relationship. For example look at the following
triangle. If I set up the relationship for this triangle and then reduce it by
a common factor, what happens?

AT

15



Try this:

EXAMPLE 1: Compare the sides below and prove or disprove if these
triangles are similar using the side relationships.

8 cm 20 cm

6c 2 cm
15¢cm 5cm

EXAMPLE 2: Compare the triangles below and prove or disprove if these
triangles are similar using the side relationships.

14 in 24 in
10 in 15 in

12 in

18 in

Another way we could look at these triangles is to compare corresponding sides between the

triangles. The triangles below have corresponding angles that are congruent too. Complete the

following statements about triangle ABC and triangle MNP.

AB corresponds to NP corresponds to
CB corresponds to MP corresponds to
A
10 1 So the corresponding ratios between these triangles
would be:
As cross-products:
10 ? 1
B ¢ ~— and — ; Writtenas — = — ; 10x21 =14x15
16 15 21 15 21
M 210 = 210
STATEMENT:
15 21

So you can also use this method to prove if two
N P shapes are similar. *REMEMBER that two shapes
are simliar if their corresponding sides are
proportional.

3

\G



We can use this same technique to find the missing side when we are told that two shapes are similar.
Try to find the missing pieces in the figures below:

Triangle ABC is similar to triangle XYZ. Can you find the value of x?

45° 45° =?

60 in 27 in
36 in

90°

900

. 18 in
24 in
The two rectangles are similar. Find the missin

g side. Can you find more than one way to find
the missing side?

9 ft

5 ft

18 ft X=2

What if there is a binomial? How can you solve for x?

X+2 ™

10 -\'\

10 4

L

\1
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U5-2 NOTES Scale and Scale Factor Notes

Scale-

Scale Factor-

EX. Onamap of Florida, the distance between
two cities in 10.5 cm. What is the actual
distance between them if the scale is

3cm = 80 mi?

Ex. A model house is 16 centimeters wide. If
it was built with a scale of 4 cm : 15 feet, then
hose wide is the actual house?

Ex. Johnny used a map to get to his Grandma's
house that used a scale of 2 cm : 85 miles. If
Johnny actually drove 637.5 miles, how far
part was Johnny's house from his Grandma's
house on the map?

Ex. A photograph was enlarged and made into
a poster using a scale factor of 5. The
photograph is 5 inches by 11 inches. What will
the perimeter of the poster be?

EX. A car that is 15 feet long is going to be
reduced by a scale factor of 60 to produce a
model toy car. What is the length of the
model toy car?

EX. Inthe scale drawing below, each side is
1.9 ¢m long. If the drawing is going to be
enlarged by a scale factor of 20, what is the
perimeter of the enlarged object?

19¢em
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Kuta Software - Infinite Pre-Algebra Name

Similar Figure Word Problems Date Period___

Answer each question and round your answer to the nearest whole number.

1) A 6 ft tall tent standing next to a cardboard 2) A telephone booth that is 8 ft tall casts a
box casts a 9 ft shadow. If the cardboard shadow that is 4 ft long. Find the height of a
box casts a shadow that is 6 ft long then how lawn ornament that casts a 2 ft shadow:.
tall is it?

4) Find the distance between Riverside and
Milton if they are 12 cm apart on a map with

3) A map has a scale of 3 cm : 18 km. If
Riverside and Smithville are 54 km apart

then they are how far apart on the map? ascale of 4 cm: 21 km.

5) A model house is 12 cm wide. If it was built 6) Oak Grove and Salem are 87 mi from each
with a scale of 3 cm : 4 m then how wide is other. How far apart would the cities be on
the real house? a map that has a scale of 5 in : 29 mi?

7) A map has a scale of 2 in : 6 mi. If Clayton 8) A statue that is 12 ft tall casts a shadow that

is 15 ft long. Find the length of the shadow
that a 8 ft cardboard box casts.

and Centerville are 10 in apart on the map
then how far apart are the real cities?

Answer each question and round Your answer to the nearest tenth.

9) A model house has a scale of 1 in : 2 ft. If 10) A 6.5 ft tall car standing next to an adult
the real house is 26 ft wide then how wide is elephant casts a 33.2 ft shadow. If the adult
the model house? elephant casts a shadow that is 51.5 ftlong

then how tall is it?

11) If a 42.9 ft tall flagpole casts a 253.1 ft long 12) Georgetown and Franklin are 9.7 in apart on
shadow then how long is the shadow that a a map that has a scale of 1.1 in ; 15 mi,
6.2 ft tall woman casts? How far apart are the real cities?

Y
1A

A\



Name: Date: Core:

Ub-3 Graphs versus Equations

1. Pilar has two job offers and wants to take the job with the highest pay. The pay scale for
company A is shown in the graph. The pay scale for Company B is given by the boxed equation
where P is the pay, and h represents the number of hours worked.

Salary Comparison

300 =
275 - P=5h
250 e i : . ;
225 F - e - pfle ' 1. Based on the graph, how much did Pilar make after
200 - L A — working 15 hours? 20 hours?
TN S e e e Hours Salary
%» 450k : A e 15
S 125F - \ -
" 100} =
7 ;g: 2. Can you use the table above to determine the constant
5l o of proportionality? What is the constant and how did
R T B S R you find it?
5 10 15 20 25 30

Hours Worked

3. What is the equation that is represented by the
graph?

4. Which company offers the highest pay, and what is
the hourly rate for that company?

2 Kelsey recorded the speed of two storms by mapping how long they took to move certain
distances. The speed of Storm A is shown in the graph. Storm B's speed is given by the boxed
equation where D is the distance in miles, and h represents the time in hours.

Distance Versus Time
D = 25h
700 :
ool o 1. Can you find an ordered pair that goes through two
. whole number values?
g 500t et
E 400} cnfps 2. Use that point help you to determine the constant of
g 0L - | proportionality. (What do you have to do to x to get to y?)
b 20f ; : | 3. What is the equation that is represented by the
3 6 89 12 15 18 2 4. Which storm is moving faster? What is the speed of
that storm in miles per hour?
Time (Hours)

T A



3. Paco has two job offers at Burger Town and wants to take the job with the highest pay. The pay
scale for cook is shown in the graph. The pay scale for taking customer orders is given by the
boxed equation where P is the pay, and h represents the number of hours worked.

Burger Town Salary

| S = 8h
25t
* 1. What is the equation that is represented by the
=1 graph? How do you know? Use complete sentences to
2 gl prove how you determined your answer.
>
S
& 10} _
gl
i | s SN T WS 1 L ll L (- i
05 1 15 2 25 3

2. Which job offers the highest pay, and what is the
Hours hourly rate for that job?

4. Waterslides at WaterRapids Water Park pump different amounts of water through the slides.
Slide of Terror is shown in the graph. The amount of water pumped through Waterfall Alley the
boxed equation where W is the water umped, and m represents the number of minutes.

Slide of Terror

P SR A e g e, W W = 2000m | waterfall Alley

1. How many gallons of water did Slide of Terror pump
through after 6 minutes? How do you know?

2. What is the constant of proportionality?

Water Flow (100 's of Zallons)

3. What is the equation that is represented by the
Time (minutes) graph?

3. If you were afraid of fast rides, which waterslide
would you enjoy more? What is the rate of water Speed
for that water slide?

178 :Ig
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5. Megan’s parents are allowing her to get a cell phone, but she must pay for the text message plan.
Text Plan A is shown in the graph. The text plan cost for Text Plan B is given by the boxed
equation where C is the cost, and n represents the number of texts sent and received.

Total Cost

N W s D N o
L

—
1]

i
1

Cost of Texting

5

10 15 20 25 30 35 40 45

Number of Texts

C =.20n

1. How much would Megan pay to send or receive 20

texts in Plan A?  What about 40 texts?

Texts Cost ($)
20
40

2. Can you use the table above to determine the constant
of proportionality? What is the constant and how did
you find it?

3. What is the equation that is represented by the
graph?

4. Which text plan would Megan select to ensure that
she is saving the most money? How much is she paying for
each text sent or received?

6. For her science project, Georgia recorded the speed of two snails. Snail Bert is shown in the
graph. The speed of Snail Ernie is given by the boxed equation where D is the distance, and h

represents the hours elapsed.

Distance (Feet)

175k

¥

- o e
N T >~
h th O
T T T

T

- B &
!

A Snail's Pace

Time (Hours)

D =.75h

1. What is the equation that is represented by the
graph? How do you know? Use complete sentences to
prove how you determined your answer.

2. Which snail moves at a faster rate? What is the
speed of each snail per hour?

Q6




U5-3 CW Interpreting From Graphs

A relationship between two quantities is

the same unit rate. Proportional relationships can be re
represents a constant. The gra

the origin.

Ramon's raced Angel and Carlos in a 50-meter dash.

A. Ramon’s results are shown on the graph.
1. What does the shape of the graph tell
you about Ramon’s speed during the

race?

2. Explain how you can use the graph to
find the unit rate for Ramon’s speed.

B. Angel's data during the race can be described
Using the equation y = 4.5x. Explain how you

mMmOoZr-An-—-0

METERS

can find the unit rate for Angel's speed from the

equation.

50
45
40
35
30
25
20
15
10

Name:

Date: Period:

proportional if the ratio between the quantities is always
presented by the equation y = kx, where k
ph of any proportional relationship will be a straight line through

50-meter Dash 7]

1 2 3 45 6 7 8 9 10 11
TIME in seconds

C. Carlos ran the race at a constant speed. The table shows the distances Carlos traveled
during different times in the race.

Time (in seconds)

2

4

Distance (in meters)

9.5

19

28.5

38

1. Plot the data on the graph to show
Carlos’s speed during the race.

2. Explain how you can use the graph to
Find the unit rate for Carlos’s speed.

D. Who won the race? Explain how you know.

moZkP—-wvw-—-=0

METERS

50
45

40 |

35
30
25
20
15
10

1 2 3 456 7 89 1011
TIME in seconds

Adapted from CONNECTED MATHEMATICS 2, CC Additional Investigations, Grade Eight, Investigation 2.

N



E. Suppose Ramon’s twin brother, Ricardo, also runs in the race. Ramon gives Ricardo a 10-
m head start in the race, and they run at the same speed. The graph below shows the

results,
50 1 -
D
;%
S 40 e———— Ramon
T 35
A / .
N 30 v == == == Ricardo
c 25
E 2
IN 15
werms 10
5

1 23 456 7 8 9 1011
TIME in seconds

1. Write an equation to represent Ramon’s position.
2. What do the points (0, 0) and (0, 10) on the graph represent?
3. Are the lines parallel? How do you know?

4. Ricardo runs at a constant rate of 5 m/sec and has a head start of 10 m. Write an equation
of the line that represents Ricardo.

5. What is the unit rate for Ramon? Ricardo? Compare and make a statement.

Adapted from CONNECTED MATHEMATICS 2, CC Additional Investigations, Grade Eight, Investigation 2.
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17. What is the constant of proportionality?
What does it represent?

FIOWGI"S n CGI‘SOH g garden
s ey

Total number of flowers
o

10

A. The constant of proportionality is 1/2.
This means one seed packet will produce two
flowers.

B. The constant of proportionality is 1/2.
This means three seed packets will produce
six flowers.

C. The constant of proportionality is 2. This
means two seed packets will produce four
flowers.

D. The constant of proportionality is 2.
This means one seed packet will produce two
flowers.

18 a) Bubble your answer for problem #6. ]

3
freal
L9

7

e
e
RN

AR

=E

:~'_-_l_iﬂ

18 b) Bubble your answers for drink B's unit
rate from problem #3.

e coen ol

L

i
asTiin

SR
5 3

19. North Carolina Public Schools spends
about $126,000 for every 15 students. If
Wake County Schools spends money
proportionally to this amount, how much will
they spend for 7500 students?

20. If the trapezoid below is enlarged using
a scale factor of 6, what will be the
perimeter of the new trapezoid?

20 mm

17 mm 17 mm

9 mm




