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Unit 3: Ratio and Proportional Relationships

Analyze proportional relationships and use them to solve real-
world and ma‘rhemahcal problems

MGSE7.RP.1 Compm‘e unit rates associated wz’rh ratios of frachons
including ratios of lengths, areas and other quantities measured in like or
different units. For example, if a person walks 1/2mile in each 1/4 hour,
compute the unit rate as the complex fraction (1/2)/(1/4) miles per hour,

equivalently 2 miles per hour.

MGSE7 .RP.2 Recognize and represent proportional relationships between
quantities.

MGSE7.RP.2a Decide whether two quantities are in a proportional
relationship, e.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.

MGSE7.RP.2b Identify the constant of proportionality (unit rate) in tables,
graphs, equations, diagrams, and verbal descriptions of proportional

relationships.

MGSE7 .RP.2¢ Represent proportional relationships by equations. For
example, if total cost 1 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.

MGSE7 .RP.2d Explain what a point (x, y) on the graph of a proportional
relationship means in terms of the situation, with special attention fo the

points (0, 0) and (1r) where r is the unit rate.

MGSE7 .RP.3 Use proportional relationships fo solve multistep ratio and
percent problems. Examples: simple interest, tax, markups and markdowns,

gratuities and commissions, and fees.

MGSE7.6.1 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. % Q.



LESSON 1: Unit Rates

Rates and Unit Rafes:

— —

60 miles | 20 miles
3 hours : 1 hour

40 words! 20 words
2 min. 171 min.

Unil price for ribbon (83,20 per foob)

Unit price for carpet ($32 per sguare vard)
Unit price for gas ($3.20 per gallon)

Unit grice for peanuis ($3.20 per pound)
Unit price for eggs ($3.20 ner dozen)

Unit price for car rental ($32 per day)

Unit Rate

1 day

=20 miles/hour

Length

Araa

Yolirne

Weight

Quarntity

Time

Unit Rate is a comparison of a number to one in

different units. It is written as a fraction.

You divitde to simplify and always include units

in your answer.

1) 120 students in 4 classrooms
30 students

1 classroom

M

120 students | +4!
4 classrooms | -4

—

. 2) 29 grams per cubic centimeter

: -UnitRate is a rate t
is reduced to TN

that



@ Houghton Mifflin Harcourt Publishing Company

MName Date

Class

Rates and Proportions
MM Practice A: Rates

1.

To make 2 batches of brownies, Ed needs.
4 eggs. How many eggs are needed per
batch of brownies?

4eggs _  eggs
2 batches 1 baich

Jenny drives 265 miles in 5 hours. What is
her average rate of speed in miles per hour?
265 miles miles

5 hours 1 hour

. A job pays $56 for 8 hours of work. How much

money does the job pay per hour?

. Ned scores 84 points in 6 games. How many

points per game does Ned score?

. A 6-ounce biueberry muffin has 450 calories.

How many calories are there per ounce?

. A parking garage charges $21 for 6 hours.

How much does the garage charge per hour?

The Rylands want to drive 360 miles in 8 hours.

What is their average speed in miles per hour?

. A plane travels 2,395 miles in 5 hours. What is

the plane’s average speed in miles per hour?

A 16-ounce bottie of fruit punch costs $2.40.
A 24-ounce bottle of fruit punch costs $3.84.
Which size costs less per ounce?

$240 $ $3.84 §

160z 10z 240z 1oz

g

Helt McDougal Mathematics



Name Date Class

Rates and Proportions
&l Practice B: Rates

1. A part-time job pays $237.50 for 25 hours of work.
How much money does the job pay per hour?

2. A class trip consists of 84 students and 6 teachers.
How many students per teacher are there?

3. A factory builds 960 cars in 5 days. What is the
average number of cars the factory produces
per day?

4. The Wireless Cafe charges $5.40 for 45 minutes
of Internet access. How much money does The

Wireless Cafe charge per minute?

5. A bowler scores 3,152 poinis in 16 games.
What is his average score in points per game?

6. Melissa drives 238 miles in 5 hours. What is her
average rate of speed?

7. An ocean liner travels 1,233 miles in 36 hours.
What is the ocean liner's average rate of speed?

8. A plane is scheduled to complete a 1,792-mile
flight in 3.5 hours. In order to complete the trip
on time, what should be the plane's average
rate of speed?

®© Houghton Mifflin Harcourt Publishing Company

9. The Nuthouse sells macadamia nuts in three
sizes. The 12 oz jar sells for $8.65, the 16 oz
jar sells for $10.99, and the 24 oz gift tin costs
$16.99. Which size costs less per ounce?

lage b

72 Holt McDougal Mathematics




® Houghton Mifflin Harcourt Publishing Company

Name Date Class
Rates and Proportions
[ Practice A: Identifying and Writing Proportions

Write the ratios in simplest form. Determine if the ratios are
proportional by comparing them.

13 0 28 3. 2 15
4 12 3 9 5 20
43 8 5 5 16 62 8
6 12 6 18 5 15
7 13 g. = 1 g. 3 18
3 9 6 12 4 24
10. Ei 11. 3_9_ 12 2_1.?_
3 15 4 20 5 25
Find an equivalent ratio. Then write the proportion.
13. 1 14. 3 15. 5
2 4 8
16. 17. 1 18, 10
6 7 25

7-9 Holt McDougal Mathematics




Name

Date

Rates and Proportions

Class

E&E Practice B: Identifying and Writing Proportions

Determine whether the ratios are proportional.

3 24
T4 32

5 15
"6 18

12.

10 20
12" 32

24
27

10

Find a ratio equivalent to each ratio. Then use the ratios to write

a proportion.

13. 7
9

16. 35

55

11

14, —
12

14

17, —.
10

15.

18.

14
15

25
18

N

®© Houghton Mifflin Harcourt Publishing Company
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© Houghton Mifflin Harcourt Publishing Company

Name Date

Class

Rates and Proportions

WM Practice A: Solving Proportions

Find the cross products.

1.

N =
(o:)
»nio
Il
O~

?.i=l 81—0=§

ro4 h 6
10.%:% 11.%:%
13.%:% 14,§=§
16.%:% 17.%:%

=
12.%:%
18.~§-=%

19. Yolanda drove 50 miles in 2 hours at a constant speed. Use a
proportion to find how long it would take her fo drive 150 miles

at the same speed.

7-17

Holt McDougal Mathematics,



Name

Date Class

Rates and Proportions
MM Practice B: Solving Proportions

Use cross products to solve each proportion.

2 X 7 1 k 9
1, — = — 2. — = — 3, — = —
5 35 r 4 75 15
4. 1o Z 5. 2 .12 6. 4 _ 4
3 27 M1 d s 12
w 6 t 2 3 a
7. — == — == 9. - =—
42 7 8 54 9 8 64
17 7 15 5 4 36
10, — = — L — == 12, — = 2=
34 f " h 6 15 ¢
z 12 3B 9 5 n
13, — = — 14, =—— = — 15, = = ——
25 5 4 k 4 14 42
8 40 7 63 24 s
16. _— = 17_ —= —— 1 , — = —
S m c 54 & 21 35
g
19 & .8 00, 212 0 2 _4 ]
22 15 v 17 14 a £
22. Eight oranges cost $1.00. How much will 5 dozen oranges cost? :g
=
23. Arecipe calls for 2 eggs to make 10 pancakes. How many eggs §’
©

will you need to make 35 pancakes?

7-18 Holt McBougal Mathematicst % q



NAME

| Unit Rates with Fractions

A rate is o special ratio in which iwo ferms are in different unifs. A unit rate is when one of those
terms is expressed as a value of |. Rafes can be calculated with whole numbers or with fractions.

Emily ate § of an ice-cream cone in £ of a minute. How long would it take her to eat one "~

ice-cream cone?

I. Set up equivalent ratios using the information from the problem
and T fo represent the ice cream cone. Let f represent the fime.

2. Use cross multiplication.
3. Isolate the variable.

H. Solve.

Find the unit rate in each problem.

L. For Bill's birthday his mom is bringing donuts to school. k-
She has a coupon to get 24 dozen donuts for $8.00.
How much would just one dozen donuts cost af this price?

Let c represent the cost of the donufs.

Equivalent ratios:

One dozen donuts would cost

2. Jake ate 43 pounds of candy in one week. If he ate the 2.
same amount of candy every day, how much candy did
he eat each day?

Let ¢ represent the amount of candy.

Equivalent rafios:

He ate pounds of candy each day.

3. A bakery used 64 cups of flour this morning fo make 5 3,
batches of cookies. How much flour went into each batch
of cookies?

Let f represent the amount of flour. AN

Fquivalent ratios:

Each batch of cookies used cups of flour. .
_ P10

Spectrum Math Chapter 4, lesson |
CGrade 7 Ratios and Pronarfinnal Relatianchine




NAME

Unit Rates with Fractions

Using unit rates can help you compare two ifems.

Mike’s car can fravel 425 miles on 104 gallons of gas. Jason's car can travel 275 miles on
53 gallons of gas. Which car gets better gas mileage?

Let m represent Mike's car and j represent Jason’s car.

Equivalent Ratio 1: 'E%% =2  m=4047 miles per gallon
2

Equivalent Ratio 2: '25-7;? = -{~ j =47 4% miles per gallon )
5

Jason’s car gets better gas mileage because it can go farther

on one gallon of gas. —

Calculate unit rates to solve each problem.

I. Cara can run 3 miles in 272 minutes. Melanie can run .
6-miles in 531 minutes. Who can run faster?

Let ¢ represent Cara’s speed and m represent Melanie's speed.

Equivalent Ratio |:

Equivalent Ratio 2:

can run faster.

2. Bob goes to Shop and Save and buys 35 pounds of turkey | 2.
for $10.50. Sonia goes to Quick Stop and buys 23 pounds
of furkey for $6.25. Who gota beﬁer deal2

Let b represent Bob's price and s represent Sonia’s price.

Equivalent Ratio 1:

Equivalent Ratio 2:
| got a better deal on turkey.
3. Thomas went for a long hike and burned 675 calories in 3.

23 hours. Marvin decided to go for a bike ride and burned
1,035 calories in 35 hours. Who burned the most calories

per hour?
Let t represent Thomas's calories burned and m represent
Marvin's calories burned.

Equivalent Ratio |:

Equivalent Ratio 2:

burned the most calories per hour. P \ \

Spectrum Math Chapter 4, Lesson |
Grade 7 Ratios aind Proportional Relationships




NamC:
oue Datc

ratios and proportions Grade:

1. YesterdayHaley Sold 14 Strawberry Kiwi, 18 Tangerine, 8 Grape
and ¢ Mourrtain Berry Suckens during the footbal gome. Explain
whether the ratio of Strawberry Kiwi to Tangerine or the ratio
of Grape to Mourrtain BerryiS greater.

2. Mikoyla drove 621 mileS in 11.5 hourS. What wasS her average
Speed in mieS per hour?

3. At-the grocery Store, Jack notices that o 7 0z bag of raiSing
IS.SJ_loondo.CIOz.bogo-Fr‘OJSnSlS&l% Which Size bag has the

lowe St price per ounce?

find an equivdlent ratio to each ratio.
4.10 5.21 6.12 7.40
16 28 25 48
use cross products t solve each proportion.
8 N u 15 q 20 .25 10. 6 - 012
g8 = 4 + T ¢ 1" =z

11. One dog year iS Said to equal 7 humon years. IF Alexis' dogis 5.5
years old in dog years, what i her dogS age in human years? @1}6 0

® 2012 +T0ULRfUN



1

3)

S)

7)

9

11)

13)

15)

17)

19)

Fill in the blank to make an equivalent ratio.

Creating Equivalent Ratios

Name:

72 : 64

63 :

18 : 27

15: 3

;14

12 : 15

il

' Math I

Answers
9: 2)2:6=14:_
1.
2.
8 : 14 49 32: = 12:24
3
4,
7:14 6) 30:36 = 5:_
5.
4:3 & 1:2 = 4 6.
7.
20 10) 6: = 12:18 8.
9.
7:2 12) 5 = 18:30 0.
11.
16 14) ¢ = § :12
R N 12.
13.
o1 16) .4 = 30:24
14.
15.
1:2 18) 6: = 54:27
16.
17.
__:45 20) 6.2 = :18
18.
19.
Dﬂﬁ(‘*‘j \}3\ 20.
1 \ J10[95]90§85[80]75/70]65]60]55]50
- viomnlasbtanbaslianlosl2nlislhiol 58 0




Creating Equivalent Ratios Name:

Fill in the blank to make an equivalent ratio, ANSWers
) 26:35 = 16:_ 2) 81:54 = 6
1.
2
3 6:12 =__ 2 49 35:56 = 8
3
4
5 35 = 2:7 6) 6 = 28:24
5.
7 2:4 = 10 8) :10 = 18:30 6.
7.
9 18:12 = . 4 10) 10:20 = 2 . 8
9.
)y 2:4 = :20 12)  :12 = 6:4 0
11.
13) 5:4 = 30: ) 4 = 3:1
- - 12
13.
15) 9:1 = 36: 6y 1:5 = 6:
14,
15,
17y 2:1 =_ :8 18) 7:14 = __:10
16.
17.
19 1: = 2:4 20 :48 = 30:36
18.
19,
00 C I _
v RN 7 V8 e Ep AT



Creating Equivalent Ratios

Name:

Fill in the blank to make an equivalent ratio. Answers
D 1: = 2:8 2) 18: = 14:56
1.
2.
3) 14:28 = 10: 49 18:24 =  :32
3.
4,
5 6 = 4:1 6) 1:3 = 6:
5.
T 4 = 1:2 8 10:30 = _ :6 6.
7.
2 45:___=9:4 16) 5:_=20:4 8.
9.
1 9: = 63:28 12) 1:3 = 9: 0.
11.
13) 8:16 = :6 14) 6 :24 =  :48 >
13.
15 7: = 1:6 16) 24:16 = 3 :__
T 14,
15.
17) 14:21 = 18: 18)  :36 = 21:28
16.
17.
19) 6: = 48:8 W) 4:6 = 16:
18.
19.
mqp) \F) 20.
r"’ Moath ﬂ A v 110 [os[oo]8s5[80[75{70]65 |60} 55|50




Show your work +or €ach ‘
problem Don't Stress over Due date:

Q gUESTION, Simply move on
and come back 4o it Grade:

1.

Name:
Oate: Per.__ .

Write a ratio of two servings of fruif fo 4 servihgs of vedetables ih
all three ratio forms.

39D ) 5jpds pup suoijJodoad

There are 8 studehis wearihg red shirts, 4 studehts wearihg yellow
shirts ahd 10 studehts wearihg black shirts. What would the ratio of
red shirts to total shirts be?

Zinb $J0

Usihg the same ihformatioh from problem 2., demohstrate whether
the ratio of yellow shirts to total shirts or red shirts 1o black shirts

is greater.

Oh a trip to David’s, Blayhe sees a 60 0z. bag of Starburst oh sale
for $8.85. She also sees a 48 0z. bag of Starburst oh sale for
$6.2.5. Which would be the better buy?

Casey rode a bus for 540 miles ih d hours. What was his average
rate of speed durihg his trip?

Determihe whether 5/12 ahd 8/9 are propottiohal.

Fihd a ratio equivaleht fo 10/12.

‘\
® 201?%%&%%



8. Fihd a ratio equivalent to 8/5.

Use oross products to solve the followihg proportiohs.

d. 4 _h 0. 2 5 1. 16 _96
6 "8 a 15 11 " m

Vocabulary:

12. figures have the same shape but hot hecessarily the same

size.

18. A is a comparisoh of two humbers, ahd a is a

ratio that compares fwo quahtities measured ih different uhfts.

14. The ratio used to ehlarge or reduce similar figures Is called

Explaih:
15. How do you determihe If two figures are similar?

ge | T
© 2012 +TNUIUN



Name: ' Date: Period:
Analyzing and Applying Unit Rate

Finding and interpreting the unit rate Sheet 1

In each problem record both possible rates, use division to find the unit rates, than write a short sentence
explaining each unit rate.

1. 6 bags of flour weigh 30 pounds.

RATE UNIT RATE INTERPRETATION

2. 9 tennis balls come in 3 cans.
RATE UNIT RATE INTERPRETATION

3. 5 gallons of gas cost $6.50.
RATE UNIT RATE INTERPRETATION

4. In 25 minutes Jenny can run 10 laps
RATE UNIT RATE INTERPRETATION

(8



Applying the Unit Rate Approach Sheet 2
In each problem, record the rate appropriate for the question asked, find the corresponding unit rate, write a short
sentence interpreting the unit rate, and vse this rate to find the solution to the problem.

I. Anne is painting her house light blue. To make the color she wants, she must add 3 cans of white paint
to every 2 cans of blue paint. How many cans of white paint will she need to mix with 6 cans of blue?

Rate néeded (white/ blue)

Unit Rate

Interpretation of unit rate

Solution:

2. Ryan is making a fruit drink. The directions say to mix 5 cups of water with 2 scoops of powdered fruit
mix. How many cups of water should he use with 9 scoops of fruit mix?

Rate needed

Unit Rate

Interpretation of Unit Rate

Soluticn:

3. Donna is running around a track. It takes her 10 minutes to run 6 laps. If she keeps running at the same
speed, how long will it take her to run 5 laps?

Rate needed

Unit rate

Interpretation of unit rate

Solution:

4, Mark’s model train can go 12 laps around its track in 4 minutes. If it runs at the same speed, how many
laps can the train go in 9 minutes?

Rate needed

Unit Rate

Interpretation of Unit Rate
Solution:

oy



Georgia Department of Education

Common Core Georgia Performance Standards Framework Teacher Edition
Seventh Grade Mathematics » Unit 3

**QF, What is the Unit Rate?

Selecting the Appropriate Unit Rate

Based on your understanding of the models given from sheet 1, how would you explain or define

a unit rate?

At Ralph’s fruit stand 3 apples cost 90 cents. You want to buy 7 apples. How much will they
cost? :

1. What are the two possible rates for this problem?

2. Show each rate as a unit rate.

3. What does each unit rate tell you?
4. Which unit rate will help you solve the problem?

5. Ifit costs 30 cents to buy 1 apple, how much will 2 apples cost? 4 apples? Complete the
table below. Then, describe the pattern you see in the chart.

APPLES | COST IN CENTS
30

| da W bal—

6. Since you know the unit price, write a number sentence for the cost of seven apples.
Write an equation for the cost of any number of apples.

MATHEMATICS + GRADE 7 « UNIT 3 Ratios and Proportional Relationships
Georgia Department of Education

Dr. John D, Barge, State School Superintendent
July 2014 « Page 22 of 86 &D
All Rights Reserved |



LESSON 2: Representing Proportional Relationships &

Testing Equivalent Ratios

Proportions

What are proportions?
- |If two ratios are equal, they form a proportion.
Proportions can be used in geometry when working with
similar figures. 1 4

> =5 13=39

What dowe niean by similar?

- Similar describes things which have the same shape '

but are not the same size.

Do W M

Equivalent Fractions

Examples
1 iseguivalent to 2, 3, 4, 5. 6., 7
2 4 6 8 10 12 14
1 isequivddem io 2, 3, 4. 5, 7
3 6 9 12 15 18 21
1 is equivalens 1o 2, 3. 4, &5, 6.7
4 8 12 16 20 24 28
1 isequivedent io 2, 3. 4, 5, 6, 7..
5 10 15 20 28 30 35

Pya



/""-__&_""‘“m_\

) Identifying Equivalent
(et ) Fractions

Step 1: Simplify both
fractions

1
Ul

Step 2: Are the two

simplified fractions the
same? If no, then they
are not equivalent.

(!

These fractions ARE NOT EQUIVALENT!I! | |



NAME

A ratio is a comparison of two numbers. A proportion expresses the equality of two ratios.

A rafio can be expressed as 1 to 2, 1:2, or 4, and it meahs that for every | of the first item, there -
are 2 of thesther item.

Cross-multiply fo determine if two ratios are equal.

2 3 = = 2 _ 3
28 2x6=12 3x4=12 2 =3
Circle the ratios that are equal. Show your work.
a b <
I L2 3 1 3 9
. 3, 6 8, u 5,15
) 3 2 . { S 15
. i, 12 2,8 6,18
3 504 Lo %16
- 8,7 2, 4 3,12
" s 2 3 6 12
. 18, 6 55, g, 10
5 12 5 3 4 7
. 5, 4 0, & 7, 12
6 3 s 7 u 8 9
. 5, 3 8, 23, %
7 7 28 3 1 16 9
. 5,76 5,3 20, 10
8 LR 8 10 15 3 i
100, 50 12, 1% 20, 4
9 9 12 6 8 1y
. 2,3 3, 3,3
10 12 36 J0 15 3 @2
. 7,2 12, 20 %, 16

r4, kesson 2

Spectrum Math ; '
Grade 7 B P\g 9\5 Relationships




NAME
Testing Proportional Relationships
Cross-multiply to check each proportion. Circle the ratios that are frue.
a b €
46 -3 4 _ 16
-3 7 g e 5 520
9. &2 0_ 6 7.3
» 27 3 257 5 3= 2
3 9 - 18 15 _ 4 2 _ 4
- T =73 T =12 5 TN
B, Z =21 2 _ 18 5 .15 i
« § =1 2=% & =18 i
5.5 =10 y _ 16 7 _ 1 A
-5 775 3712 T
12 _ 18 o6 13 L
6. 3 =12 7 = 3 5 = 16 g
2 _ ¢ g _ 12 5 . 1o :
7. 7= 3 5§ =8 Y =8
g 2 =232 I 2 ¥ _ 10
° 5 =15 g =8 5= 16
3_2 1ot 9 _ 12 !
9. 5 =2 3512 6 =8 ;
lo. I = 2 5 _ 25 19 _ 20
-5 % T I3 = 26
5] § _ 20 1 - 3 6 _ 78
«5 =2 5 = 78 7 =9I
9. 2 - 8 _ % 5 _ 75
-5 = T35 3 = 36 7=
Spectrum Math Chapter 4, l?asson 2
Grade 7 Ratios and Proportional Relationships

\



© Houghton Miffiin Harcourt Publishing Company

Name Date Class

Similar Figures and Scale Drawings
(M Practice A: Similar Figures and Proportions

Identify the corresponding sides.
1. AB corresponds to .

A X
; : “{; 2. BC corresponds to .
: 3. AC corresponds to .
B C Y Z

identify the corresponding sides. Then use ratios to determine
whether the triangles are similar.

4 A g 5. J M
-SCm 5cm 6cm&m SiQin. SA&
B C K . L

6 3 7. 4m Y g

R R A

H ) 18 ft 9 ft Ay vl w

R
T 15 ft

Use the properties of similarity to determine
whether the figures are similar.

X
8 2Yd Q ISYdLFg 9
. A B .
4yd|j4yd 8 yd 8 yd
D C aocm
zyd al FS
T 6 yd 131° 90°
Z 6Gem Y

tage A0

8-1 Holt McDougal Matherhati



Name Date Class

Similar Figures and Scale Drawings

| Practice B: Similar Figures and Proportions

Tell whether the triangles are similar.

1. D 2. v
. s
2m 8 in. i2in. 3m 9m
14 in, 3m 9
T m
w
3 X 4

: - P
10cm E 20 ft
Y 200m y 15ﬁﬂ6ﬂ QL 211t
30¢cm 8cm E G 16f#
L

2bem 24 cm 13 ft R

Tell whether the figures are similar.
5. 24 yd 36 yd B. A _5cm_§

H“] Ha U=sem |

5cm L

K
ATnB Eq—mF 100° 80 110° 709
28 yd 42 yd 5cm 5¢m ©6M 5 omm
REe. ° 100° 70° 1107
D C 80° 100 N M

5com

8-2 Holt McDougai Mathemands

® Houghton Mifflin Harcourt Publishing Company

cj&ko



© Houghton Mifflin Harcourt Publishing Company

Name

Date

Class

Similar Figures and Scale Drawings

.82

Practice A: Using Similar Figures

For each pair of similar figures write a proportion containing the
unknown length. Then solve.

1.

o

Y

8 X
12 it /\10 ft
/\5 ft

A 431t C X 26t £

1200 IN\X 1600 N24in

Vin W YgmZ

. Kareem and Julio have rectangular

model train layouts that are similar to
each other. Julio’s layout is 4 feet by
7 feet. Kareem’s layout is 6 feet wide.
What is the length of Kareem's
tfayout?

. A 6-foot-tall adult casts a shadow that

is 15 feet long. Estimate the height of
a child who casts a 10-foot shadow.
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Name Date Class

Similar Figures and Scale Drawings

B-=M Practice B: Using Similar Figures
AABC ~ ADEF in each pair. Find the unknown measures.
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5. The two rectangular picture frames at ’j_” _l_
the right are similar. What is the i 3t — 4.2 —|

height of the larger picture frame®?

6. A palm tree casts a shadow that is 44
feet long. A 6-foot ladder casts a
shadow that is 16 feet long. Estimate
the height of the palm tree.

®© Houghton Mifflin Harcourt Publishing Company
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Name Date Class
Similar Figures and Scale Drawings
EB Practice A: Scale Drawings and Scale Models

Identify the scale factor. Choose the best answer.

1. Person: 72 inches 2. Dog: 24 inches
Action figure: 6 inches Stuffed animal: 8 inches
Al c 1 e 1 y 1
7 12 3 5
B - p L ¢ 1 g 1
10 15 4 6
3. Fish: 16 inches 4. House: 30 feet
Fishing lure: 2 inches Dollhouse: 3 feet
1 1 1 1
A - cC — F — H —
6 12 3 27
1 1 1 1
B — D — G -— J —
8 14 10 33
Identify the scale factor.
5, Guitar | Ukulele 6. Car Toy Car
Length (in.) 36 18 Length (it) 12 3
7. i 8. Toy
Fiute | Piccolo Poodie | Poodle
Length (in.) 30 10 Height (in.) 56 8

9. On a road map of New York, the distance from New York City to
Albany is 3 inches. The map scale is 1 in:50 mi. What is the
actual distance between the cities?

10. On a scale drawing, a bookshelf is 8 inches tall. The scale factor

is % What is the height of the bookshelf?

8-17 Holt McDougal Mathematick 3




Name Date Class

Similar Figures and Scale Drawings
LM Practice B: Scale Drawings and Scale Models

ldentify the scale factor.

1. 2.
Toy Airplane | Model
Alligator | Alligator Length (ft) 24 3
Length (in.) 175 7
3 4,
Car Toy Car Action
Length (ft) | 13.5 1.5 Person | Figure
Height (in.) 66 6
5 8.
Boat Model Fishing
Length (in.) | 128 8 Fish Lure
Length (in.) 18 2
7 8.
Stuffed House | Dollhouse
Tiger | Animal Height (ff) | 39.2 2.8
Length (in.) 70 14

9. On a scaie drawing, a school is 1.6 feet tall. The scale

factor is g—i Find the height of the school.

10. On a road map of Pennsylvania, the distance from
Philadelphia to Washington, D.C., is 6.8 centimeters.
The map scale is 2 cm:40 mi. What is the actual distance

between the cities?

® Houghton Mifflin Harcourt Publishing Company

11. On a scale drawing, a bicycle is 6% inches tall. The scale

factor is % Find the height of the bicycle.
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Trip to the Movies
Learhing Task

Name: Date: Pertod:

Directions: Read the passage for each part and answer the questions. Follow all instructions and show all
your work. Answer in complete sentences when necessary.

A. The Popcorn Maker: The hot air popcorn maker used at the movie theater produces 14 cups of

popcorn in 2.5 minutes.
1. What is the unit rate per minute?

2. Using the unit rate you found in question 1, complete the table below:

Amount of
Minutes Popcorn
(cups)

NN S G ) Y e

3. Use the table you created in question 2 to graph a line representing the amount of popcorn

produced.
...10‘:,
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1F : 4, Ts there a proportional
gt AR SN VOOV R ST Y TN W S relationship between the amount of popcorn
i 1L 1_ 2 3 4 5 8-_ ?_ & 310 produced and the time it takes to make it?
¥ Justify your answer by writing in complete

seniences.
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B. Combo Choices: The Carmike Cinema offers three combo choices: small, medium, and large.
The small combo offers 4.5 cups of popcorn and a large drink at $6.50. The medium combo
offers 5.5 cups of popcorn and a large drink at $8.00. The large combo offers 6.5 cups of
popcom and a large drink at $9.50.

1. What is the unit rate (price per cup)?

2. Complete the table with the values expressed in the problem.
Price of Combo | Cups of Popcom
0

4.5

5.5

6.5

3. Graph the prices on the coordinate plane below.

s
o
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4. Is there a proportional relationship between the size of the combo and the price? Justify your
answer in complete sentences.

1322



C. Movie Tickets: A group of 5 teenagers go to see Thor on its opening night. The total cost of their

tickets is $40.
1. What is the unit rate (price per person)?

2. Complete the table using the unit rate.

Number
of
People

Ticket
Price

Pl =l

3. Graph the prices on the coordinate plane below.
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4. Is there a proportional relationship between the number of tickets sold and the price? Justify

your answer using complete sentences



Trip to the Movies Task Rubric

4 3 2 1
The student
The student completed hailf
completed all The student of the task OR The student
completed most . completed less
parts of the task of the task and the student did than half of the
Completion and ]uStlﬁ?d justified answers not write In task OR did not
answers using . complete Y
using complete justify his/her
complete sentences when
sentences. R ANSWETS,
sentences. justifying
\ ATNSWeErs.
The student The student The student The student
. . accurately usually computed the shows signs of
Compg;r;g Unit computed the compuied the unit rate struggle while
: unit rate in each unif rate correctly halfof | computing unit
problem. correctly. the fime. rates.
The student
The student The student The student shows signs of
completed the completed the | could sometimes struggle in
Proportional tables in each tables in each apply the rate | applying a rate to
Ratios; section correctly | section with few | correctly to fill | fill in a table and
with the found mistakes in in the tables in finding
rate. applying the rate. each section. proportional
ratios.
The student - The student The Sn.ldent The student
sometimes .
correctly usually graphed aphed shows signs of
Graphs graphed the information from | . , 5P struggle when
. .. information from
information in the tables asked to graph
the tables . A
the tables. correctly. information.
correctly.,
The student can | The student can
Theggfgﬂﬁf can identify identify The student
. proportional proportional shows signs of
. proportional ) . . . .
Recognizing . . relationships and | relationships, but struggle in
. relationships and . g2
Proportional ustify why a can usually has difficulty identifying and
Relationships Jus ny justify why a | explaining why a explaining
relationship 1s or lationshin i ationship 1 onal
is not re atlc?ns Ip1sor | re athns 1p 18 Or prolzgortlopa
roportional is not is not relationships.
PIop ) proportional. proportional,
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Name : Date

Recognizing Proportional Relationships - Independent Practice Worksheet

Solve all the problems.

1) Drew is an artist. He paints portraits. The table below
shows the number of portraits painted in hours. Do the
numbers in the table represent a proportional relationship?

Number of portraits | Time (In Hours)
1 5
2 10
3 15
4 20

2) This table shows the amount earned by Harry for selling cups of ice
cream. Do the numbers in the table represent a proportional refationship?

Cups sold (km) Earnings ($)
3 12
5 20
7 28
9 36

3) Fred wrote notes during an examination. The table below shows number
of pages written in relation to the time it took to make the notes (in hours).
Does the table represent a proportional relationship?

Notes (pages) Time (In Hours)
8 16
9 18
10 20
11 23

5 Tons of Free Math Worksheets at: @ www.mathworksheetsfand.com Q 3 Z é




Name Date

4) Alice went to market and bought comics. The table below shows the price
for different numbers of comics. Do the numbers in the table represent a
proportional relationship?

Number of Comics Price (Dollars)
2 6
4 12
6 16
8 24

5) A ferry has to transport bikes on an island. The table below shows the
number of bikes transported and the number of trips made by ferry. Do the
numbers in the table represent a proportional relationship?

Number of bikes Number of trips
10 5
12 6
14 7
16 8

6) The table below gives the distance covered by a train over time. Do the
numbers in the table represent a proportional relationship?

Distance (km) Time (In Hours)
50 10
60 12
70 14
80 16

7) Daisy made an envelope from sheets of paper. The table below shows the
number of envelopes made by the number of sheets. Do the numbers in the

table represent a proportional relationship?

Number of envelopes Number of sheets
1 2
2 4
3 6
4 12

Tons of Free Math Worksheets at: ©@ www.mathworksheetsland.com ]
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Name

8) Joe made a fruit pie. The table below displays the number of fruits he

Date

used to make the pies. State “Yes”, if the table represents a proportional

relationship?

Number of pie Number of fruit
2 10
3 15
4 24
5 25

9) Betty makes omelettes. The table below shows number of omelettes
made and the number of eggs used. Does table represent a proportional

relationship?

Number omelette Number of eggs
5 10
6 12
7 14
8 24

10) Kelly goes on a morning walk. The table below shows the number of
meters ran by Kelly over time. Do the numbers in the table represent a

proportional retationship?

Distance {m) Time (In minutes)
3 12
4 16
5 20
6 24

5 Tons of Free Math Worksheets at: ©@ www.mathworksheetsland.com
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LESSON 3: Constant of Proportionality &

Multistep Ratio and % problems.

Time t
in hours

}ﬁ

Speed
_240
!

L o W o

120
&0
60
43

k=constant of proportionality

_ Distance

k

time

_ 90 miles

2 hours

k = 45 miles per hour

ps
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Solve a multi-step problem

b. To simplify a ratio with unlike units, multiply by a
conversion factor.
s60ft  S60H”  12jmr
10in. — lOinAC 1f

— 672

ANSWER
The actual building is 672 times as tall as the model.

b



Percent of Change

The percent of change is the ratio of the amount of increase or decrease to
the original amount.

Percent of change, p'% = Amount of increase or decrease
' Original amount

The amount of Increase is the new amount minus the original amount.
The amount of decrease is the original amount minus the new amouni.

Types of Percent Problems

Percent probtem Example Equation

Find a percent, What percent of 136 is 517 51 = p% - 136
Find pan of a base. What number is 15% of 882 o= 15% . 88
Find a base. 20 i 12,5% of what number? 20=125%-D

At a supermarket, a cerfain item has increased from 75 cents
per pound ¢ 81 cents per pound. What is the percent
increase in the cost of the itemn?

ilew Value - Old Value
Old Yaiue

Percent Change = 81?“575 X 100 = % x100 =0.08 x 100 =8%

Percent Change = x 100

There was an 8% increase in the cost oi the item.
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Name Date Class

Proportional Relationships and Percents
el Practice A: Direct Variation

Tell whether each equation represents a direct variation. If so,
identify the constant of variation.

1. y=4x 2.y=—=x 3. y=6.3x

4. y=2x+2 5. y=x-4 6. 3y =6x

Tell whether each set of data represents a direct variation. If so,
identify the constant of variation and write the equation.

7. 8.
x[1i2]3 Volume (02) 1 2 3
v 3[6]8 Price ($) 0.25 | 0.50 | 0.75
9 10.
x|-1|-2}1-3 x1-218 |14
yl 11213 yi3i{619
1. 12,
Boxes of crayons 3 51 8 Time {h) 2 4|1 6
Number of cartons 1 4 | 5 Pay (3) 15 | 30 | 45

Tell whether each graph represents a direct variation. If so,
identify the constant of variation and write the equation.

13. 14.

.c__ S
g e [ e L
— =ttt
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Name Date Class

Proportional Relationships and Percents

M Practice B: Direct Variation

Tell whether each equation represents a direct variation. If so,
identify the constant of variation.

1. y=7x 2. y=0.04x 3.3y=2x+5

4. y=13x+0 5. 4y =2x 6. 8y=4x—-12

Tell whether each set of data represents a direct variation. If so,
identify the constant of variation and then write the direct
variation equation.

7. 8.
x| 10120130 x| 24| 86
vyl 21416 vyl 5110115
9 10.
TimesatBat | 3 | 6 |12 x|-2| 8 |14
Hits 11214 y|3]|6/[9
11. 12.
School days 18 | 36 | 54 Time (Days) 1 1.3 1.6
Days Roy wag ouf sick |2.5] 6 | 7 Distance (k) 640 | 870 | 1,095

Tell whether each graph represents a direct variation. If so,
identify the constant of variation and then write the direct
variation equation,

13. 14. 4

9-2 Holt McDougal Mathematics
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Name Date Class

Proportional Relationships and Percents
R Practice A: Percent of Change

Complete the table.

e

Amount of Original
Problem Change Amount % of Change

25 is decreased to 17

24 is increased to 36

50 is decreased to 40

40 is increased to 56

Find each percent of change. Round answers to the nearest
tenth, if necessary.

5.
7.
8.

11.
13.

—
i-y

-
[#)

-
o)

60 is decreased to 15 6. 15 is increased to 21
12 is increased to 48 8. 100 is decreased to 25
B0 is decreased to 40 10. 80 is increased to 152
15 is increased 10 24 12. 72 is decreased to 64

The Big Bike Shop has in-line skates on sale for 15% off the
regular price. A pair of in-line skates usually costs $89. Find the
amount of the discount and the sale price.

. In 1935, there were 15,295 banks in the United States. In 2003,

there were 9,182 banks. What is the percent of change? s it a
percent increase or decrease?

. A jewelry store is having a going-out-of-business sale. All

merchandise is marked 40% off the regular price. The regular
price of a watch is $59.95. Find the amount of the discount and

the sale price.

. Last year, there were 381 students at Woodland Middle School.

This year, there are 419 students. What is the percent of
change? s it a percent increase or decrease?

D%U@
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Name Date Class
Proportional Relationships and Percents
23 Practice B: Percent of Change

Find each percent of change. Round answers to the nearest
tenth, if necessary.

1. 20 is decreased to 11 2. 24 is increased to 30
3. 56 is decreased fo 14 4, 25is increased to 100
5. 18 is increased t0 45 6. 90 is decreased to 75
7. 126 is decreased to 48 8. 65 is increased to 144
9. 42 is increased to 72 10. 84 is decreased to 8
11. 95 is increased to 145 12. 248 is decreased to 200
13. 105 is decreased to 32 14. 75 is increased to 350
15. 93 is decreased to 90 16. 16 is decreased to 2

17. A backpack that normally sells for $39 is on sale for 33% off.
Find the amount of the discount and the sale price.

18. A sporting goods store is having a closeout on a certain style of
running shoes. They are marked 55% off the regular price. The
regular price is $79.95. Find the amount of the discount and the

sale price.

19. A gallery owner purchased a very old painting for $3,000. The
painting sells at a 325% increase in price. What is the retaif price

of the painting?

20. In August, the Simons’ water bill was $48. In September, it was
15% lower. What was the Simons’ water bill in September?

@ Houghton Mifflin Harcourt Publishing Company
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Name Date Class
Proportional Relationships and Percents
2B Practice A: Applications of Percents

Let ¢ = the commission amount and write an equation to find
the commission for the following. Do not solve.

1. 10% commission on $4000 2. 6% commission on $8450
3. 8% commission on $3575 4. 12% commission on $12,750
5. 5.5% commission on $60,000 B. 6%% commission on $85,900

Write a proportion to represent the following. Do not solve.

7. What percent of 14 is 77 8. 7 is what percent of 257

9. What number is 12.5% of 167 10. 21 is 35% of what number?
Solve.
11. 45 is 25% of what number? 12. What percent of 288 is 367
13. A financial investment broker earns 4% on each customer

dollar invested. If the broker invests $50,000, what is
the commission on the investment?

. Sharlene bought 4 CDs at the music store, Each cost $14.95.
She was charged 5% sales tax on her purchase. What was
the total cost of her purchase?

. Isaac earned $1,800 last month. He put $270 into savings.
What percent of his earnings did Isaac put in savings?

. Edel works for a company that pays a 15% commission on
her total sales. If she wants to earn $450 in commissions,
how much do her total sales have fo be?

—
N

"y
w

-
o

g
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Name

Date

Class

Proportional Relationships and Percents
L= Practice B: Applications of Percents

Complete the table to find the amount of sales tax for each sale
amount to the nearest cent.

1.

Sale amount

5% sales tax

8% sales fax

6.5% sales tax

$67.50

$98.75

$399.79

$1250.00

Complete the table to find the commission for each sale amount
to the nearest cent.

2.

Sale amount

6% commission

9% commission

8.5% commission

$475.00

 $2450.00

$12,5600.00

$98,900.00

. Alice earns a monthly salary of $315 'plus a commission on

her total sales. Last month her total sales were $9640, and

she earned a total of $1182.60. What is her commission rate?

Phillipe works for a computer store that pays a
12% commission and no salary. What will Phillipe’s weekly

sales have to be for him to earn $3607 _
The purchase price of a book is $35.85. The sales tax rate is
6.5%. How much is the sales tax to the nearest cent? What

is the total cost of the book?

Who made more commission this month? How much did she
make? Salesperson A made 11% of $67,530. Salesperson B

made 8% of $85,740.

Jon earned $38,000 last year. He paid $6,840 towards
entertainment. What percent of his earnings did Jon pay
in entertainment expenses?
The Cougars won 62% of their games. They won
93 games. How many games did they lose?

© Houghton Mifflin Harcour Publishing Company
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Name Date Class
Proportional Relationships and Percents
BB Practice A: Simple Interest

Write the formula to compute the missing value. Do not solve.

1. principal = $100 2. principal = $150
rate = 4% rate = 7
time = 2 years time = 2 years
interest =7 interest = $9

3. principal = $200 4, principal = ?
rate = 5% rate = 3%
time =7 fime =4 years
interest = $10 interest = 30

5. Jules borrowed $500 for 3 years at a simple interest rate of 6%.
How much interest will be due at the end of 3 years? How much

will Jules have to repay?

6. Karin maintained a balance of $250 in her savings account for
8 years. The financial institution paid simple interest of 4%. What

was the amount of interest earned?

Complete the table. £
Principal Rate Time Interest ;%‘

7. $300 3% 4 years 3

8. $450 3 years $67.50 5

9. $500 4.5% $112.50 5
10. 8% 2 years $108 £
1. $700 4% 3 years 2
12. $750 2 years $90 2
13. $800 2.5% $100 g

Helt McDougal Mathemalics Pg
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Name

Date

Class

Proportional Relationships and Percents

Ll Practice B: Simple Interest

Find the missing value.
1. principal = $125
rate = 4%
time = 2 years
interest =7

3. principal = $150
rate = 6%
time = ? years
interest = $54

5. principal = $550
rate = 7%

time = 3 years
interest = $57.75

2. principal = 7

rate = 5%
fime = 4 years
interest = $90

. principal = $200

rate = 7%
time = 3 years
interest = $30

. principal = 7

rate = 3«1%
4

time = 2 years
interest = $63.05

7. Kwang deposits money in an account that earns 5% simple
interest. He earned $546 in interest 2 years later. How much did

he deposit?

8. Simon opened a certificate of deposit with the money
from his bonus check. The bank offered 4.5% interest for
3 years of deposit. Simon calculated that he would earn
$87.75 interest in that time. How much did Simon deposit

to open the account?

9. Douglas borrowed $1000 from Patricia. He agreed to
repay her $1150 after 3 years. What was the interest

rate of the loan?

10. What is the interest paid for a loan of $800 at 5% annual

interest for 9 months?

v U3
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Name Date Class

Proportional Relationships and Percents
B Review for Mastery: Simple Interest

Interest is money paid on an investment.
A borrower pays the interest. An investor earns the interest.

Simple interest, /, is earned when — "
. Interest = Principal » Rate * Time

an amount of money, the principal P, [=Perst

is borrowed or invested at a rafe of interest r B

for a period of time {.
Situation 1: Find [ given P, r, and L.

Calculate the simple interest on a loan of $3500
for a period of 6 months at a yearly rate of 5%.

Write the interest rate as a decimal. 5% =0.05
Write the time period in ferms of years. 6 months = 0.5 year
[=Perst

{=3500+0.05+0.5=$87.560 +—— interest earned

Find the interest in each case.
1. principal P = $5000; time £ = 2 years; interest rate r = 6%

[=Psret= «0.06 - =%
2. principal P = $2500; time ¢ = 3 months; interest rate r = 8%
[=Psret= . . =$

Situation 2; Find t given /, P, and r. =Peret
An investment of $3000 at a yearly rate 300 = 3000 « 0.065 « ¢

of 6.5% eamed $390 in interest. Find 390 = 195¢
the period of time for which the money 300 195t
was invested. 195 = 195
The investment was for 2 years. 2=t

Find the time in each case.

3. [=$1120; P=$4000; r=7% 4, | =$812.50; P=$5000; r=6.5%
f=Poeret f=Psr+t
1120 = *0.07 ¢ 812.50 = . ot
1120 = t 812.50 = t
years=1{ years = {

9-29 Holt McDougal Mathematicd -\_IS



Name Date Class

Proportional Relationships and Percents
Ll Review for Mastery: Simple interest (continued)

Situation 3: Find rgiven I, P, and L.

$2500 was invested for 3 years [=Poret
and earned $450 in interest. 450 =2500+r+3
Find the rate of interest. 450 = 7500r
450 _ 7500r
7500 7500
The interest rate was 6%. 0.06=r

Find the interest rate in each case.

5. 1=%$1200; P = $6000; t = 4 years 6. 1=$325; P=$2000; t=2.5 years
[=Psret [=Peret
1200=__  +r+4 325 = “re
1200=__  r 325=_  r
S _t . t
=r =r
The interestratewas % The interestratewas ______ %.
The total amount A of money in an account Amount = Principal + Interest
after interest has been earned, is the sum A=P+1
of the principal P and the interest /.

Find the amount of money in the account after $3500
has been invested for 3 years at a yearly rate of 6%.

First, find the interest earned.
[=Peret
/=13500-0.06 - 3=%630 «— interest earned

Then, add the interest to the principal. 3500 + 630 =4130
So, the total amount in the account after 3 years is $4130.

Find the total amount in the account.
7. principat P = $4500; time t = 2.5 years; interest rate r= 5.5%
f=Peret= . . =$

Total Amount = P + /= 4500 + =
So, after 2.5 years, the total amount in the account was $

9-30 Holi McBougal Mathematics \ '\)
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NAME

Consi’oni‘s of Proporfiondlity

A unit rafe can also be called o constant of proportionality. The constant of proporhonahry
describes the rate at which variables in an equation change. .

4 Step |: Set up an equdtion in which the constant (k} is

X 2 3 5
eqya] tox +y.

Y 6 4 |5 I8

Step 2: Check the equation across multiple points to verify
the constant.

!

Slep3:2+6=143+9=145+15=14 k=3

Find the constant of proportionality for each set of values.

[« ]
L. x [15] 3 [45] 12 X | 2 TR 2
y [ 2 3 8 y o4 o8| 14| 18
k= k=
2. | x 2 Y 5 7 x |75 10 {175] 20
Y [ 2 | 251 35 y |45 6 |105] I2
k= k =
3. | x ] 2 3 Y X 2 4 é 8
Yy 2 L} 6 8 y | 10| 20| 30 | 40
k= k=
'\/_\\\_
) 5 l
Spectrum Math Chapter ', L&sson 3

Grade 7 Rattios and Proportional Relafionships



NAME

Constants of Proportionality

Find the constant of proportionalit)/t:fr each set of values.
a

x| 2 | 4 | 6 | 8 x | 2 1 4 | 6 | 8

y |0 ] 2 [ 3 [ % >~

~
w
>
0
N

15 1 25°

&
»
o

15 1 25 | 35

g
Ch

0.25 | 3 4

~

30 | 42 | 54

~
oo

ty 5o\

Spectrum Math _ Chapter 4, Lesson 3
Grade 7 Rafios and Proportional Relationships




NAME

| Proportional Relationships on the Coordinate Pl

When proportional relationships are graphed, the poinfs the line runs through can be used to find 4?
the constant of proportionality. ‘ ' ]
'g This line runs through points {2, 2), (4, 1), {6, 6), and (8, 8). |

4 .

7 First, find the proportion of this relationship by choosing one point and

2 inserfing its coordinates info the proportion equation.

t XX 4.2 _ 2 _

3 k = )—,':T‘é or k = §g-/3 " 2 = |

2 .

l The constant of proportionality for this line is 1.
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Find the constant of proportionality for each graph.
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Proportional Relationships on the Coordinate Plane

Find the constant of proportionality for each graph.
a b
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Problem Solving

Solve each problem.

i. Mr. Johnson borrowed $750 for 1 year. He has to pay | I
6% simple interest. How much inferest will he pay?

Mr. Johnson will pay in inferest.

2. Mrs. Soto invested in a cerfificate of deposit that pays | 2.
8% interest. Her investment was $325. How much
interest will she receive in | year?

Mrs. Soto will receive in interest.

3. Andrea put $52 in a savings account that pays 4% 3.
interest. How much interest will she earn in | year?

Andrea will earn in inferest.

%. Jonas purchased a 42-month (34 vear) certificate of g
deposit. It cost $600 and pays 7% interest each year.
How much interest will he get? How much will the
certificate be worth when he cashes it in?

Jonas will get __ininferest.

The certificate will be worth

5. Rick borrowed $50 from his sister for 3 months 5.
(4 year). She charged him 4% inferest. How much
does Rick have to pay 1o his sister?

Rick must pay his sister @ total of

6. The grocery store borrowed $15,000 to remodel. The | 6.
term is 7 years and the yearly inferest rate is 4%,
How much inferest will the store pay2 What is the totdl

amount fo be repaid?

The store will pay in inferest.

The total amount to be repaid is . | ‘555

Chaper 4, Lesstn 6

Spectrum Math
Ratios and Proportional Relationships
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Ratios and Proportional Relationships

Solve each proportion.

c | b c
1. 2 =2 17z _ 1 no_. 6
- 2756 R 6= 1
27-4 f-a -
Circle the rafios that are equal. Show your work.
S o x
Find the constant of proportiondlity for each set of values.
a _ b
| x 1 2 3 4 X 2 4 6 8
Yy 5 0 15 20 Yy ¢ 20 30 40
k= k

Find the constant of proportionality.

5. 10
o
8 —
7 k -
6 Y
S-Pag—
4T
3 -
2 P
I !
0 1 23456478¢10
Specirum Math

Grade 7
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Solve each problem.

6.

7.

9-

0.

I2.

Lisa ron 33 miles in 21 minutes. At that rate, how
long would it fake her to run 5 miles?

It would take Lisa minutes fo
run 5 miles.

Manuel biked 12% miles in 45 minutes. At that rate,
how far could he go in | hour?

Manuel could bike miles in

| hour.

A recipe to make 5 cupcakes calls for 10 tablespoons
of sugar. Alicia wants to make [0 cupcakes using this
recipe. What equation will she need fo use to find out
how many tablespoons of sugar to use?

Equation:
Luis has $660 in his savings account earning 45 %
inferest. How much interest will he earn in 2 years?
How much money will be in the accouni?

Luis will earn in interest.
He will have a total of in
his account.

Mrs. Cole borrowed $1,200 for 6 months {3 year) at
3% % interest. How much interest will she pay? What is

the total amount she will pay?

Mrs. Cole will pay in inferest.
She will pay a total of :
Flo worked for 9 hours and has earned $108.00. She is
planning to work 40 hours this week. What equation will
she need fo use 1o find out how much she will be paid?
Equation:
Ansley went for a long hike and burned 452 calories

in 24 hours. Bobbi decided to go for a jog and burned
|,045 calories in 35 hours. Who burned the most

calories per hour?
Let o represent Ansley’s and b represent Bobbi’s
calories burned.

Equivalent Ratio |:
Equivalent Ratio 2:

burned the most calories

per hour.

Specirum Math
Grade 7

60

7.

8.

9.

Io.

I2.
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Circle the proportions that are true. Show your work.

o b <
: i 612 3I_2 4_20
E_!, . 8 — fé 7 7T 24 57 25
5 5_ 16 3.2 9 .15
a 3 9 5 7 35 [0 — 20

Solve for n in each proportion.

3, 4 _ 28 2_ 18 a _ 85
. . n 35 T~ n T = Bl
" oo lo_ 18 w2 _7z
2 = 38 n =77 2 = &
5 7_2: 4_ o 4 _ 15
57 6= 2 n =2
6 PR 15 . 10 a_13
. 9 = T8 8= 5 30 = 10
7 10 _ .o 44 n_32
. 8 = 2 2=y 2= 8
8 12 _ 4 Jo_ »n 0 25
: n 5 14— 35 n 15
For each fraction or decimal, write the equivalent percent form.
a b ¢
= = = 2 -
| 2. = 0.0l = Z =
10. 406 = %+ = 0.6 =
b o6
5 Specirum Algebra Check What You Knmy
- Chapter 5.

Grades 6-8



| Solve each problem.
¥ 11. Isabel biked 4 miles in 15 minutes. At that rate, how far will she bike in 45 minutes?

| ol
TN
s
. M-

A 0
-
<
s ol

'z

She will bike miles in 45 minutes.

12. Al shirts on the clearance rack are 60% off. If one of the shirts was originally $29.95, how
much does it cost now?

The shirt costs $ NOW.

13. The sales tax on the purchase of a refrigerator that costs $695 is 7 percent. What is the

amount of sales tax?
The amount of sales tax is
i I4. A stove that costs $695 will be on sale next week for 28 percent off its regular price. What is
_ the amount of savings? :

The savings will be

Fill in the missing information about each loan.
Principal Rate Time Compounded . Interest Total Amount
15,  $4,000 2 years no $320 $4,320
16. $1,500 63% no $292.50 $1,792.50
17. $600 7% % years no
18. 5% % years no $437.50
i9. $2,000 % 3years  annually
20. $800 2% 2 years semi-annually
Spectrum Algebra Check What You Know
Grades 6-8 Chapter 5
P
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Tl Figuring Simple Inferest

Interest is the amount paid on borrowed money, or the amount earned on invested money.
Principal is the amount borrowed or invested. Use this formula fo figure simple interest:

interest = principal X rate X time {in years).

Carla got a $3,000 car loan to be paid in 2
years. The interest rate is 6%. What will the
interest be at the end of the 2 years?

i=$3,000 x 0.06 x 2 = $360

Toni got a loan for 2 years. The inferest rate
was 6%. She paid $120 in interest. How much

was the principal2
120 = pX 0.06 X2 120 =p X 0.12

Heclor got o $500 loan for 14 years. He paid
$60 in interest. What was the interest rate?

60=500xrx 1.5 60=750r 5% =r
0.08 = r 8% =r

David gota loan for $1,700. The interest rate
was 5%. He paid $212.50 in inferest. What
was the length of the loan?

2125=1,700 X 0.05 x ¢t

w5 =p $1,000=0p 2125=85t 2.5=1t
Fill in the missing information about each loan.
Principal Rate Time Interest
I. $5,000 3 years $750
2, $2,500 3% $1 12.56
3. $800 55% 4 years
4. 4% % years $650

Solve each problem.,

5. Monica got a $4,500 car loan to be paid in 3 years. The interest rate is 5%. What will the

inferest be at the end of the 3 years?

The interest will be $

6. Gabriel got a loan for 15 years. The interest rate was 4%. He paid interest of $240. How

much was the principal?

The principal was $ | :

Spectrum Algebra
Grades 6-8

%00

Lesson 5.5
Proportion, Percent, and Interest
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P8 Figuring Compound Interest

Compound interest is interest paid on principal and interest already earned.

A savings account earns 3% interest, compounded annuallg. If the amount in the account is $500
at the start of the loan, how much will be in the account after 4 yearse

Year |: 500 + {500 x 0.03) = 515 Year 2: 515 + {515 x 0.03) = 530.45
Year 3: 530.U5 + [530.45 x 0.03) = 546.36 Yeor 4: 546.36 + {546.36 % 0.03) = 562.75

The graph below shows the compounding interest.

$500 with 3% Interest If inferest is compounded more than once a year, divide
Compounded Annually the amount compounded each fime by the number of
570 > fimes it is compounded annually.
A
=60 / For interest compounded: | Divide by:
£ 550 A semi-annually -2
3 10 quarterly 4
530 7 monthly i2
520
510 A An account of $500 pays 5% compounded monthly.
0 2 4 s Atthe end of Month |, the account will have:

Years $500 + {$500 x 0.05 + 12) = $502.08

Find the fotal amount in each account after the given time. Round fo cents.

Principal Rate Time Compounded " Total Amount
l. $2,500 8% 4 years annually
2. $3,000 55% 3 years annually
3. $1,500 35% 2 years semi-annually
i,

$700 5% | year quarterly

Solve the problem below.

5. Flena has $500 fo invest. She can put it in an account that earns 4% compounded
semi-annually or in an account that earns 5% simple inferest. After 2 years, how much will

be in each account, including the principal?
The 4% account will have . The 5% account will have

)

Spectrum Algebre Lesson 5.6
Grades 6-8 Proportion, Percent, and Interest



Lesson 4: Scale Drawings

Example 1: Finding a Scale Factor

Identify the scale factor.

Room | Blueprint
Length {in.) | 144 18
Width (in.) 108 13.5

blueprint length_ 18 Write a ratio using one of

room length 144 the dimensions.

=1  simplify.

o0

The scale factor is%.

Scale Drawings

a Some examples of scales that are
drawn larger than the object in real life
are shown below:

s 2:1 - 2 units on drawing = 1 in real life
@ 3:2 - 3 units on drawing = 2 in real life
m 5:1 - 5 units on drawing = 1 in real life
= 50:1 - 50 units on drawing = 1 in real life

17/02/03 Designed by Barry Forbes ,P\g @
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Two triangles are similar if their corresponding {matching) angles are congruent {have the same
measure) and the lengths of their corresponding sides are proportional.

E

12 m )
8m /20\8m

65° 65°
A 2 m &m

' These triangles are similar. All the sides are
proportional.

AB _ 12 _ 3 BC_ 2.3 A
DE— 8 ~ 2 EF— 8 ~ 2 DF

oo
I}

NIl

The angle measures are congruent.

H
500 K
bdHm
Ym
3m
@0° 4o° 20° 30°
G 5m I g Sm {

These triangles are not similar. The sides are
not proportional. They do not all create the
same ratio. The angle measures are not dll
congruent.

H Gl

GH . 4% _6
Kt 7 586 i

=2 =1
K~ 3 5 1

For each pair of triangles, check that their sides are proportional. Circle similar or not similar.

K

l. K
“m = —_
2 f. 28 f. ; KM
Y2 f1,
36 f. w B
ke = =
M 36 L
ML

similar

M -

F

2. 2

i8 8m

OI
10 m
Nf
N

4 k.
3.

27 f.

P 5
|
m
o)
12m -
Q o
30 #, 40 f
36 k.
5 5{
2 f.
0 32 .
'

Spectrum Math
Grade 7

Eoar < = not similar

similar

T = = not similar

similar

not similar

Chapter 5, Lesson 1

b 5
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| Scale Drawings |

3
> When you know that two triangles are similar, you can 8

use the ratio of the known lengths of the sides to figure the

‘f unknown length.

. [Om

| Whoat is the length of EF? 12m

é AC_ B 4 _ 12 .

f DF — EF § ~ n Use a proporiion. A
E “'m D

¢ 6m
F

n =72 n=18 Cross multiply.

Find the length of the missing side for each pair of similar triangles. Label the side with ifs length.

N ' 20 m
12 m 8m
B . 1ém
i 5. : ;
ﬁi 15 in.
i 12 in.
: 28'm m 20 in.
3 32 in. "0 in.

o 18 cm

. Y f.

8 15em o 24 . 2t

L 25¢em 15 ft. 15 ft.
f 16 fi.

Spectrum Math Chapter 5, Lesson |
Grade 7 Geomeiry

by Lelt




Two figures are similar if their corresponding angles are congruent and the lengths of their .
corresponding sides are proportional. Write a ratio fo defermine if the sides are proportional.

2 i 2
i I
3 - 2 2 2 2
A 2 D
o m u| =
%% _ g_r; 2 % = % similar %: %«f e % # % not similar

In the following figures, the angle marks indicate which angles are congruent. Use the measures
given for the lengths of the sides. Write ratios to determine if the sides are proporfional. Then, write
similar or not similar for each pair of figures.

o b
B Y ' B L5 € X ! ¥
i I | 23 , |.5i 5
2 2 W Z g
ab————8c¢ A = b
X > 4
3
B Z__ ¢ U v 12 ¢
2. ! ) 8 6 et
2 p 0 X
| 3 6 3 5
w
A W25 £
| £ i A 5 D
Spectrum Math ~ Chapfer 5, Lesson |

Grade 7 Dn [‘/P-]. Geometry

1Lk A b i gl £

A L 2k e,

3 1l p o




7" Grade Unit 3 Study Guide

1. Sassy Jeans are $90 a pair. If they are 40% off today, how much will they cost?

GSE.7.RP.3

2. The old pool held 70 gallons of water. The new pool holds 20% more than the old one. How much

water does the new pool hold?

GSE.7.RP.3

3. Who makes the least money per hour? GSE.7.RP.1 Person | Hours | Money
Ann 20 $200.00
4. Who makes the most per hour? Bob 10 $105.00
Cal 16 $184.00
5. Rare Shoes had a regular price of $95, but Jay found them on sale for 50% off.
GSE.7.RP.3

Including the 8% sales tax, what did Jay pay for the shoes?

6. Use the table to defermine how many people ate if 426 grapes were used? peaple | grapes
GSE.7.RP.2b 1 6
5 30
? 426
7. A store pays $45 for a radio. The store marks the radio up 30%. What is the selling price for
the radio?
GSE.7.RP3
8. Ted earns $7.50 an hour. How many hours must he work to earn $90? GSE.7.RP.1
9, Which of the following scenarios is represented by the graph? =74
29 GSE7RP2d
4
oh
A. For every cookie sold, the school earns $0.25. 5 5
B. For every cookie sold, the school earns $0.50. EE H
C. For every cookie sold, the school earns $1.00. ;]é':
= L~
D. For every cookie sold, the school earns $2.00. E‘f o
=] >
1 2 45 7 9 10
=0 T &ookies Sota” © ¥
10. Which equation represents the relationship between the number miles (x) cost ()
of miles traveled and how much it cost? L $4
A y=x B. y=2x GSE.7.RP.2c § $$182
C.y=3x D, y=4x y 516

@ q ( w 7™ Grade Unit 3 Common Assessment Study Guide Page 1




11. Ari borrowed $2000 and paid it back over 3 years. The simple interest rate was 2% annually.

How much interest did Ari pay over the three years? GSE.7.RP.3
12. Bo bought a few items for $93.84, not including tax. If the tax rate was 7%, what was the total
cost of these items, including tax? GSE.7.RP.3
y‘l.
13. The graph represents the relationship between i
x (the number of owls fed) and y (the number 8
of dollars spent). What is the amount of money £! 1 GSE.7.RP2
that will be spent to feed 10 owls? :o s +
e
3 [ ]
0 12345678830
Owis
14. A model plane is at the scale of 1 inch =4 feet. Which graph represents this? GSE.7.RP.2
¥y ¥a y ¥
50 1 I
p e o p
;g 40 ap 40
-1 5
A.o ag. ’}, Bc :ﬂ Cl 25 Do i
25 ~ 25 25 25
ZGL 20 > 20 & 20
- s 1
gLy 55 = g &5
= El// s Pt SE 5
e ?nf:hes 88T ° 2 i‘ncfles B ’ ir:ches SR - "n‘chesﬁ 0
15. Ttis 75% miles from my house to the Georgia Aquarium. On my map it measures 1% inches. What is
the scale of the map? GSE7.G.1
16. Tony’s bill at the restaurant was $9.52. If he wants to leave a 20% tip, how much is that? GSE.7.RP3
Use the information in the box to answer questions 17 & 18. Lunch for 4 people
17. They want to leave a 20% tip. How much should they leave for the tip? only §39.50
GSE.7.RP.3
18. If the sales tax is 5%, how much tax do they owe? GSE.7.RP3
19. The results of the first 100 students who voted are represented President # Votes
in the table. There are still 50 more students left to vote. Based Bob 25
on the early results, how many MORE votes do you expect Dan Carol 65
to get out of the 50 late voters? C.7.RP3 = 0
an

P9 T

7" Grade Unit 3 Common Assessment Study Guide Page 2



20. A $300 phone is on sale for 20% and you have a coupon for an extra 10% off. How much will
you pay for the phone? (no tax) ? GSE.7.RP3

21. Pat borrowed $2,000 to help pay college expenses. The interest rate was 5% annually, and she will

repay the loan in 4 years. How much total interest will she pay during the 4 years? GSE.7.RP.3
K L i
\ dem
12 '
em [ » 7 Z
J 6cm
22. In the diagram above, figure JKLM is similar to figure ZWXY . Which of the following

proportions can be used to find the value of n? GSE.7.G.1

A 2= B .12 c. =2 p. &=X

n 12 4 [ n 4 n 4

23. The scale on a road map is 1 inch = 40 miles.
What is the actual length of a road that measures 2 % inches on the map? GSE.7.G.1

24. Rilly Bob earns a 4% commission for each car he sells. He sells a car for $18,750.
How much commission does he make for selling that car? GSE.7.RP.3

@q w% 7™ Grade Unit 3 Common Assessment Study Guide Page 3



