Lesson 5-6

Graphing Proportional|Relationships
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See pages 109-110 for:
- Getting Started
+ Real-World Link
« Notes
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. Essential
| Question
How can you identify
and represent
proportional
relationships?

{peci Common Core

CESY Geate Standards.
Content Standards |
7.RP2, 7RP2a, 7.RP2b,
7.RP.2d, 8.EE.5

Mathematical
Practices
1,3, 4
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What You'll Learn

- |dentify proportional relationships.
+ Analyze proportional relationships.

@ Real-World Link

Parties Some birthday traditions, like having
parties and giving gifts, are similar throughout
the world. But many cultures celebrate significant
birthdays in other ways, such as by flying flags or
having a dance. The age at which a child moves
into adulthood, or coming of age, varies by
culture. The celebrated age can be 12, 13, 15,

16, or even 18.

T

Identify Proportional Relationships

Another way to determine whether two quantities are proportional is to graph the
quantities on the coordinate plane. If the graph of the two quantities is a straight line
through the origin, then the two quantities are proportional.

. . . 29 13
The cost of renting Center A and Center B for a party is shown in the graph below. -’T;"/ ]

Y [ I i
800 - Center B
| iledh
700 il
600 | 1 1 (50,600) 4= |[Center A
|
,—"F/y/
500 |
w |_LA71(25,500) |/7(50,500)
i) L
% 400
6 (0, 400)
= (30,300) |
200
b {10, 100)
[ 11 I x
0O 10 20 30 40 50 60 70 80
Number of Guests

500. 20
A5
/2
/

e .
B0

300 .
30°1°

o .0
50

/0__5_? SL@FE’) dg,dgfﬁ/ﬂrﬂf(

g : ; ALl
For Center A, the rate is not constant, so the relationship between the cost andﬁﬁ]?’ﬂ'zr 1A TY
the number of guests is nonproportional. Notice that the graph for Center Ais a

straight line that does not pass through the origin.

For Center B, the rate is constant, so the relationship between the cost and the
number of guests for Center B is proportional. Notice that the graph for Center B is

a straight line that does pass through the origin.
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Tutor l

Determine whether each relationship is proportional by graphing on the
coordinate plane. Explain your reasoning.
a. The black mamba is the fastest snake in the world. The table shows the

distance the snake travels for several different times. Is the distance the
. m
& Watch Out! snake travels proportional to the time?

0

Since —is undefi iti [ £33 :
o Is undefined, itis Time (s} ‘ o |1 il al a T 7 I S N )
not included in the list [ [ - E 25
oliitas. Distance (m) ‘ ¢ | s 10|15 e (4, 20)
- ; ' g 15 (3,15)
1,5 !
£ 10 (2 (2,10)
Graph the ordered pairs on the coordinate a Ao | x
plane. Then connect the ordered pairs. 0 12345678
Time (seconds)

The line passes through the origin and is a
straight line. So, the distance traveled in
meters is proportional to the time in seconds.

g 0 5 15

Check The ratios are constant. T T =2

The relationship is proportional. v

b. A candle is 20 centimeters tall. It burns at a rate of 2 centimeters per hour. Is
the height of the candle proportional to the number of hours it burns?

Make a table to find the height of the candle after 51 I I

0,1, 2, 3, and 4 minutes. = 2 i |

E 0,20

. S S ALINEE

Time (h) ‘ k) 2] i) 2] # S 1o [0 19 NED | |

| S | @D - |

' T 8 (3,14)

Height(m) | 20 18 16 | 14 | 12 ER |

| X

Graph the ordered pairs on the coordinate Time (h)
plane. Then connect the ordered pairs.

o s | The graph is a straight line but does not pass through the origin. So, the height of
the candle is nonproportional to the numberof hours it burns. /2 . =

i = B oo 4

L 2 Check The ratiosare not constant. =5 a2 2o gl
— S . , . I =

7 ! The relationship is nonproportional. v a1 J'_E, ;T3

Gof [f? Do these problems to find out. a4y . 3
la.1s not pl’DpOl‘thIlal Determine whether the cost is proportional to the number of items in each Y

relationship by graphing on the coordinate plane. Explain. See Answer Appendix.— -

; ; 0
1b. is proportional g o /
da. | . |
Numberof ., =, (4 Numberof | , , o o g
213 i o Metdogs | T T Sl
Cost ($) 6|8 0|12 1 Cost (%) | 6 (1218 2 |30|
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Analyze Proportional Relationships

When two quantities are proportional, you can use a graph of the quantities to find
the constant of proportionality and to analyze points on the graph. The graph of
every proportional relationship passes through the point (0, 0). The point (1, r) tells
you the constant of proportionality, or the unit rate r.

y

(1n

(0,0 o

Tutor
) Example 2 a
The length of the stretch (in millimeters) of E {y
a spring is proportional to the weight (in grams) E ;’2
attached to the end of the spring as shown in S 30
the graph. E 25 (5,25) 7
a. Find and interpret the constant of '-'E fg
proportionality. '*E. 10 7
Use the point (5, 25) on the graph. g S5 =
|
b0 12345678
length of stretch (mm) 25 Weight (q)
weight (g) 5 e
B
=Jor 5

The constant of proportionality, or unit rate, is
5 millimeters of stretch per gram of weight attached.

b. Explain what the points (0, 0), (1, 5), and (5, 25) represent.

The point (0, 0) represents the length of the stretch of the spring, 0 millimeters,
when no weight is attached.

The point (1, 5) represents the length of the stretch of the spring, 5 millimeters,
when a one-gram weight is attached.

The point (5, 25) represents the length of the stretch of the spring, 25 millimeters,

when a five-gram weight is attached. ,ﬂ
I»)
o e

Gof [t? Do this problem to find out.
2. Keith plants a seed. Every three days after the seed P/ y 4 ]

sprouts he measures the height of the plant. The £ ?; 11 Yo 1911 \?(
graph shows his results. E1s / il i
2a. 2; the plant a. Find and interpret the constant of proportionality. £ ’; (6,12) X
= |
grew2mmperday ¢, plain what the points (0, 0), (1, 2), and (6, 12) 2 s[foq
represent. After 0 days, the plant grew 0 mm; 3 ] x
214 after 1 day the plant grew 2 mm); after 6 days, 0 36912151821 M:n‘f"1Jrf
the plant grew 12 mm. Day j:';d EL/ﬁ Lﬁé
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Guided|Practice

Determine whether each relationship is proportional by graphing on the coordinate
plane, Explain your reasoning. (Eample1) 1-3. See Answer Appendix.

" Time (min) 40 6] 8|0 Z NumberofGallons | 1 | 2 | 3 4
Distance (ft) 5 | 10 15 | 20 Mumber of Quarts = 4 | 8 12 16
3. The formula for the area A of all parallelograms with a base of 2 centimeters is 20 2
A = 2h, where h is the height in centimeters. Determine whether the area of all "faﬂ; 1
parallelograms with a base of 2 centimeters is proportional to the height in
centimeters. Explain your reasoning. (Bamplel) & 2 'j_'?; s &
31 D

4. The number of students on a school trip is proportional to the number of teachers
as shown in the graph. (Example 2)

a. Find and interpret the constant of proportionality. 25; There are 25 students per teacher.

b. Explain what the points (0, 0), (1, 25) and (4, 100) represent. 0 teachers would have 0 students on the
trip, 1 teacher would have 25 students

g 200 I on the trip, and 4 teachers would have
3 100 students on the trip.
3 150
v
g 100 |11 A4, 1000 |
€ so
= (1,25) x
0 12345678
Number of Teachers

In'u'gp-en dent{Practice Go online for Step-by-Step Solutions

Determine whether each relationship is proportional by graphing on the coordinate
plane. Explain your reasoning. (Bample1) 5-7. See Answer Appendix.

ﬂ Soap (mL) “3 | f 9l| 12 & Number of Pizzas .2 ‘ 4 l]-s “8 |
Water® 2|4 6|8 TowlCostls) | 2 2| @ 8

7. The cost of 3-D movie tickets is $12.50 per ticket. Determine whether the cost is
proportional to the number of tickets by graphing the relationship on the coordinate
plane. Explain your reasoning. (Example 1]

8. The number of pounds of walnutsin a w gl 8a. 0.4; For every pound of
nut mix is proportional to the number 'é' 7 peanuts, there is 0.4 pound of
of pounds of peanuts as shown in ;u 6 walnuts.
the.graph.. Sl b i 53 8b. For 0 pound of peanuts
a. Find and interpret the constant N 5 i EEEQ“ e :dp';un;lasnt:‘ft:vmg:t:s

of proportionality, nE’: 7 [15080- {s*i 4l is 0.4ppound ofI:uaInuts and
x r
b. Explain what the points (0, 0), (1, 0.4) Y BARNEE B for 7.5 pounds of peanuts
215 and (7.5, 3) represent. Bcindi ol Psatts there are 3 pounds of walnuts.
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