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Lesson 3: Solving Problems by Finding Equivalent Ratios

In this lesson, we learned how to solve two new types of equivalent ratio problems.
First, we learned how to use a tape diagram to solve a problem where the TOTAL

for the equivalent ratio is given.
Sammy and David were selling water bottles to raise money for new football uniforms. Sammy

sold 5 water bottles for every 3 water bottles David sold. Together they sold 160 water bottles.

How many did each boy sell?
STEP 1: Read the problem.

STEP 2: STOP when you read the ratio and write it down!
5:3 - For every five water bottles Sammy sold, David sold three.

STEP 3: Draw a tape diagram. 5 l—T—-l—-m
D CLLE)

STEP 4: Label your tape diagram with ? marks for where the answer will go and quantities given in the
problem. (Is the quantity given just for one of the ratio quantities, the total guantity, or the difference between

the two guantities?)
: & CEEEE e 160
D LY

STEP 5: Divide to find the value of each unit and label all of the units.
§ EEEEDT |0 le6+8=20
D Y7

STEP 6: Add or multiply to find the answer to the question.

3 ltolaulao z ul)?:“b |60

D =] aob? =(0 CONTINUED ON NEXT PAGE...
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Lesson 3: Solving Problems by Finding Equivalent Ratios
Second, we learned how to use a tape diagram to solve a problem where the
DIFFERENCE BETWEEN for the equivalent ratio is given.

The Superintendent of Highways is further interested in the numbers of commercial vehicles that
frequently use the county’s highways. He obtains information from the Department of Motor
Vehicles for the month of September and finds that for every 14 non-commercial vehicles, there
were 5 commercial vehicles. If there were 108 more non-commercial vehicles than commercial
vehicles, how many of each type of vehicle frequently use the county’s highways during the

month of September?
STEP 1: Read the problem.

STEP 2: STOP when you read the ratio and write it down!
14: 5 - For every 14 non-commercial vehicles there are 6 commercial vehicles.

STEP 3: Draw a tape diagram. N ETTXT TT 1—_1..—1—[—-1--[-—]—_—1
G T

STEP 4: Label your tape diagram with 7 marks for where the answer will go and quantities given in the
problem. (Is the quantity given just for one of the ratio quantities, the total quantity, or the difference between

the two guantities?) N I_,_[,_r__r..r_ )?
C CIIIIOP? 108 wore is@units

STEP 5: Divide to find the value of each unit and label all of the units.

¥ ) ) 099 =12

C gedi))? 108 wiore, iSO nits

STEP 6: Add or multiply to find the answer to the question.

N Lo 7 = | (,8
C MEEAEL)?= Lo \pg wiore isAWnits
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Lesson 3: Solving Problems by Finding Equivalent Ratios
Next, we learned how to use we learned how to use a BEFORE and AFTER tape

diagram to solve ratio problems that give two ratios - a before ratio and after. It
is important to notice that the total number in the ratios do not change, just the
distribution of the ratios. This means we can use one value given for an
equivalent ratio to find all of the values for the equivalent ratios.

6. Peter is trying to work out by completing sit-ups and push-ups in order to gain muscle
mass. Originally, Peter was completing five sit-ups for every three push-ups, but then he
injured his shoulder. After the injury, Peter completed the same amount of exercises as
he did before his injury, but completed seven sit-ups for every one push-up. During a
training session after his injury, Peter completed eight push-ups. How many push-ups was
Peter completing before his injury?

BEFORE AETER
QP S:p
6.3 7:1

S I I I S 11

PO =) PP 9:1=g
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Learning Targets

By the end of this lesson, you will be able to

answer the following questions.:

(1) How can tape diagrams be helpful in solving ratio word
problems?

(2) How do you solve ratio problems when you are given the
total of the two quantities?

(3) How do you solve ratio problems when you are given the
difference between two quantities?

(4) Why 1s a before tape diagram and an after tape diagram useful
when solving ratio word problems?

Jan 8-8:18 AM
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Learning Targets
Why do you need to know this?

Ratios can be used to solve all
types of real world problems.
We use ratios to decide what
items have the best price when
we shop, which cars get the
best gas mileage, and many
other real world problems.



Lesson 3 -Solving_Problems_by_Finding_ Equivalent_Ratios_Math_6-7_WP_Summary.notebook August 24, 2014

Example 1

A County Superintendent of Highways is interested in the numbers of
different types of vehicles that regularly travel within his county. In the
month of August, a total of 192 registrations were purchased for
passenger cars and pickup trucks at the local Department of Motor
Vehicles (DMV). The DMV reported that in the month of August, for
every 5 passenger cars registered, there were 7 pickup trucks registered.
How many of each type of vehicle were registered in the county in the
month of August?

a. Using the information in the problem, write four ratios and describe
the meaning of each.

The ratio given to us in the problem is 5:7. For every five cars there are seven trucks.
Another ratio that we can write is 7:5. For every seven trucks there are five cars.
Additionally, you can write the ratio 12:5. For every 12 vehicles there are 5 cars.
Finally, you can write the ratio 12:7. For every 12 vehicles there are 7 trucks.

There are more ratios that you can write but these are four examples.
Aug 12-6:16 PM
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A County Superintendent of Highways is interested in the numbers of different types of vehicles
that regularly travel within his county. In the month of August, a total of 192 registrations were
purchased for passenger cars and pickup trucks at the local Department of Motor Vehicles (DMV).
The DMV reported that in the month of August, for every 5 passenger cars registered, there were

7 pickup trucks registered. How many of each type of vehicle were registered in the county in the
month of August?

b. Make a tape-diagram that represents the quantities in the ratios that you wrote.
5:7 - For every five cars there are 7 trucks.

GNEEEN

T OOJITT)
7:5 - For every seven trucks there are 5 cars.
TOITTTT)

C OI111)

5:12 - For every 5 cars there are 12 total vehicles.

C 1110
v OO IJIITT)

12:7 - For every 12 total vehicles there are seven trucks.

VENENENENEEEE
TOOTTTT)
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A County Superintendent of Highways is interested in the numbers of
different types of vehicles that regularly travel within his county. In the
month of August{a total of 192 registrations were purchased for passenger
cars and pickup trucks a al Department of Motor Vehicles (DMV).
The DMV reported that in the month of August, for every 5 passenger cars
registered, there were 7 pickup trucks registered. How many of each type

of vehicle were registered in the county in the month of August?
5:7 - For every five cars there are 7 trucks.

c O
EEEEENE

. How many equal-sized parts does the tape diagram consist of? I'Z.

(@)

d. What total quantity does the tape diagram represent? qu,

c (D 192
T OJIIJT)

e. What value does each individual part of the tape diagram represent?

¢ o 192 l92-12=1¢
T [Efie] e iefiefie]ie

f. How many of each type of vehicle were registered in August?

C [EJEfepefie]>? 199
T [EJEJIENENEPE]E]5 7

Aug 12-6:16 PM
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Example 2

The Superintendent of Highways is further interested in the numbers of commercial
vehicles that frequently use the county’s highways. He obtains information from the
Department of Motor Vehicles for the month of September and finds that for every 14
non-commercial vehicles, there were 5 commercial vehicles. If there were 108 more non-
commercial vehicles than commercial vehicles, how many of each type of vehicle
frequently use the county’s highways during the month of September?

STEP 1: Read the problem.
STEP 2: STOP when you read the ratio and write it down!

14: 5 - For every 14 non-commercial vehicles there are 5 commercial vehicles.

STEP 3: Draw a tape diagram. N mTrer"rTm

STEP 4: Label your tape diagram with ? marks for where the answer will go and quantities given in the
problem. (Is the quantity given just for one of the ratio quantities, the total quantity, or the difference between

the two quantities?)
e A e

C 1111 |>? 1 0% vqore"\so\uy\'l*’é

STEP 5: Divide to find the value of each unit and label all of the units.

¢ SR o391

C (el >7? 109 wiore, 15 nits
STEP 6: Add or multiply to find the answer to the question.

N A ey ? = |(,9
C MEHEY7?= L0 \pg wiore i1$AWNTS
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Exercises

1. The ratio of the number of people who own a smartphone to the number
of people who own a flip phone is 4:3. If 500 more people own a
smartphone than a flip phone, how many people own each type of phone?

STEP 1: Read the problem.
STEP 2: STOP when you read the ratio and write it down!

4:3 - For every four people who own a smartphone, 3 people own a flip phone.

STEP 3: Draw a tape diagram. S -D———-Dj
F OO

STEP 4: Label your tape diagram with ? marks for where the answer will go and quantities given in the

problem. (Is the quantity given just for one of the ratio quantities, the total quantity, or the difference between
PP AP ....-..4:4:ne9)

S 1'_']ij>7

F OO e

STEP 5: Divide to findsthe value of each unit and label all of the units.

200
Eefelar3? 65 00= | = 500
FEeleTsdy 7

STEP 6: Add or multiply ’to find the answer to the question.

3
S Sool Sac] S bﬂ“>?—500xL¥_q"/\/\

F Eelidh? = S5poxa= 1500

[=]
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2. Sammy and David were selling water bottles to raise money for new
football uniforms. Sammy sold 5 water bottles for every 3 water bottles David
sold. Together they sold 160 water bottles. How many did each boy sell?

STEP 1: Read the problem.
STEP 2: STOP when you read the ratio and write it down!

5:3 - For every five water bottles Sammy sold, David sold three.

STEP 3: Draw a tape diagram. —
Sl

STEP 4: Label your tape diagram with ? marks for where the answer W|II go and quantltles given in the
problem. (Is the quantity given just for one of the ratio quantities, the t , or the difference between
the two quantities?) \>

S LI TY? 160

STEP 5: Divide to find the value of each unit and label all of the units.

S B 2_01 z,ojz,ol z_o)? 160 [\ 8_—_ 7.0
D =57

STEP 6: Add or multiply to find the answer to the question.

S BT )= lu 160
D EETY? =
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3. Ms. Johnson and Ms. Siple were folding report cards to send home to
parents. The ratio of the number of report cards Ms. Johnson folded to the
number of report cards Ms. Siple folded is 2:3. At the end of the day, Ms.
Johnson and Ms. Siple folded a total of 300 report cards. How many did
each person fold?

STEP 1: Read the problem.
STEP 2: STOP when you read the ratio and write it down!

2:3 - For every 2 report cards folded by Ms. Johnson, Ms. Siple folded 3.

STEP 3: Draw a tape diagram. J‘ ED
S OO

STEP 4: Label your tape diagram with ? marks for where the answer will go and quantltles given in the

problem. (Is the quantity given just for one of the ratio quantities, the fot , or the difference between
the two quantities?)
S o357

STEP 5: Divide to find the value of each unit and label all of the units.
T E=57 200 300+5= 60
N 7

STEP 6: Add or multiply to find the answer to the question.
S Y 7=1§0

Aug 12-6:27 PM
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Exercises
4. At a country concert, the ratio of the number of boys to the number of

girlsis 2:7. If there are 250 more girls than boys, how many boys are
at the concert? o

: D
BCT B _@E\>?:\D2,50 mbre, Sirb‘

2.7
G Ts so,@so sdsﬂ?@g(z.;l?
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Three types of ratio problems so far:

Type 1: One quantity given

The ratio of boys to girls is 3:5. If there are
15 girls, how many boys are there?

Type 2: Total of two quantities given

The ratio of boys to girls is 3:5. If there are
35 total boys and girls, how many boys and
how many girls are there?

Type 3: Ditference between two quantities
given.

The ratio of boys to girls is 3:5. If there are
8 more girls than boys, how many boys and
how many girls are there?

Aug 21-7:18 AM
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5. The Business Direct Hotel caters to people who travel for different types of business
trips. On Saturday night there is not a lot of business travel, so the ratio of the number of
~aceupied rooms to the number of unoccupied rooms is 2:5. However, on Sunday night
“The ratio of the number of occupied T6OmS to the number of unoccupied rooms is 6:1 due
to the number of business people attending a large conference in the area. If the Business
Direct Hotel has ied roo fgttt, haw many unoccupied rooms does

—

it have on Saturday night? .
— 25 SUU\S 43- \ ;32
Al S ANAV
o1}

AR WS 42
o (B
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6. Peter is trying to work out by completing sit-ups and push-ups in order to gain muscle
mass. Originally, Peter was completing five sit-ups for every three push-ups, but then he
injured his shoulder. After the injury, Peter completed the same amount of exercises as
he did before his injury, but completed seven sit-ups for every one push-up. During a
training session after his injury, Peter completed eight push-ups. How many push-ups was
Peter completing before his injury? -

REFORE AETER
o-P 5P
5:3 7:1

S I 1 ot o o
P EEE?=E5) P 9+=9
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7. Tom and Rob are brothers who like to make bets about the outcomes of
different contests between them. Before the last bet, the ratio of the amount of
Tom’s money to the amount of Rob’s money was 4:7. Rob lost the latest
competition, and now the ratio of the amount of Tom’s money to the amount of

Rob’s money is 8:3. If Rob had $28the last competition, how much does
Rob have now that he lost thebet: o
BEFORE AETER

T CrED g et
R a2 R D =(20)

290=-T=Y40
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8. A sporting goods store ordered new bikes and scooters. For every 3 bikes

or. .ed, 4 scooters were ordered. However, bikes were way more popular than
scooters, so the store changed its next order. The new ratio of the number of
bikes ordered to the number of scooters ordered was 5:2. If the same amount of
sporting equipment was ordered in both orders and 64 scooters were ordered
originally, how many bikes were ordered as part of the new order?

BEFORE AFTER
B:S gs
34 (4
5 CTT] 5 maEEE) 7470
S

MEEEyey S
GH=Y=Il6
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9. At the beginning of 6th grade, the ratio of the number of advanced math
students to the number of regular math students was 3:8. However, after taking
placement tests, students were moved around changing the ratio of the number
of advanced math students to the number of regular math students to 4:7. How
many students started in regular math and advanced math if there were 52
students in advanced math after the placement tests?

BEFORE AETER
AR AR
3:3 L7

ABEAY-EG) — A@d@d)t  w
R BEanaans) R O
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10. During first semester, the ratio of the number of students in art class to the
number of students in gym class was 2:7. However, the art classes were really
small, and the gym classes were large, so the principal changed students’ classes
for second semester. In second semester, the ratio of the number of students
in art class to the number of students in gym class was 5:4. If 75 students were
in art class second semester, how many were in art class and gym class first

semester?

REFORE AETER
A.G A.G
2.7 ol
A (7<) A EIEEE D75

15+65=15
G EEEEEDDD 635 G T
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11. Jeanette wants to save money, but she has not been good at it in
the past. The ratio of the amount of money in Jeanette’s savings
account to the amount of money in her checking account was 1:6.
Because Jeanette is trying to get better at saving money, she moves
some money out of her checking account and into her savings account.
Now, the ratio of the amount of money in her savings account to the
amount of money in her checking account is 4:3. If Jeanette had 5936
in her checking account before moving money, how much money does
Jeanette have in each account after moving money?

REFORE AETER
S:C |6 S:C Y43

5 O S IR 7 <)
C @ﬂ%@>q36 0. @E‘E}f)?:

936~ b =156
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Learning Targets
By the end of this lesson, you will be able to

answer the following questions:

(1) How can tape diagrams be helpful in solving ratio word problems?
When given a ratio and one quantity in an equivalent ratios, you can
find the value of each unit in the tape diagram. This gives you all of the
information you need to solve the problem.

(2) How do you solve ratio problems when you are given the total of the
two quantities?

After you draw your tape diagram, you label the TOTAL of the
equivalent ratio. If you divide the TOTAL number of units (boxes) into
the TOTAL quantity in the equivalent ratio, you can find the answer to
the question.

(3) How do you solve ratio problems when you are given the difference

between two quantities?
After you draw your tape diagram, you label the DIFFERENCE

between the two ratios in the equivalent ratio. If you divide the
NUMBER of units that represent the difference in the tape diagram by
the DIFFERENCE given in the equivalent ratio, you can find the
answer to the question.

(4) Why is a before tape diagram and an after tape diagram useful

when solving ratio word problems?
When you are given two different ratios in the problem that both

represent the same total number, draw a tape diagram representing the
ratio BEFORE and one representing the ratio AFTER. Then use the
clues in the problem to find the value of each unit in the tape diagram.

Jan 8-8:18 AM
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Homework

Problem Set Lesson 3

Aug 10-6:42 PM
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