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SECTION 3.3 Slope and Proportions
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EXPLORATION 1

A restaurant makes and sells a famous dish that contains rice and beans. The ratio of rice to
beans in its secret recipe is 1 : 2, and the ratio of beans to rice is 2 : 1.

Beans(cups) | Rice (cups)
z y Y
2 | 7
H z |33
b S |- %
7 | 39 |E-3

1. Fill'in the table of possible amounts of rice and beans that the chef uses to make the dish.

2. For each (z,y) pair compute the ratio of £. What do you notice about this ratio?
Y £ y

Tt s Hhe Same hr each pats.
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3. Use the numbers in the table as coordinates of points. Make a graph using the data points.
For each point, the number of cups of beans is the z-coordinate and the number of cups of

rice is the y-coordinate. Describe the graph.
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Cunps of beans
4. Write the equation of the line through the points.
5 L
j T
5. What is relationship between slope of the line and the ratio from part 2.

They ace both

6. Use the equation of the line to find:
If we want to use 13 cups of beans, how many cups of rice do we need?

a.
l
Lj’/z(rs) j: é.g égw/ﬁ a)Cr‘y'cL
b. If we want to us 10 cups of rice, how many cups of beans do we need?
e e Je 2 &
= = X j0:2 F 5 &KX 20 =x
& 2 2l cupS owc Laa/\f
c. If we want to use 15 cups of rice and beans altogether, how many cups of beans do we
need? X _,,J =g s0 /5 -x = JZ— X O -2x 20 =x+2x
o 19=%* j 2(15—><>=';"2-x SO =5x
4 U : 10 =X
30 '2)( XK _
=S "(Io) A

Explain how you could use the graph to answer 6a and 6b.

La: look whe—e x=I3 see that o s 65
bb lock whees 4710, se fhat x is 20

7.
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PROBLEM 1

Consider a basic recipe for vinaigrette which is 3 parts oil to 2 parts vinegar.

. Oil | Vinegar
1. Make a table of amounts of oil (x) and | y Y
vinegar (y) in tablespoons. ZT
5| & =
z
| ¢
2. Compute the ratio of % for each pair in can't divide
your table. O O by O,
Z 2 z "
alwaa S || 5 -3

3. Graph the ordered pairs in your table.

N =7
4. Write the equation of the line through /

the points.

_ 2

475

5. What is the relationship between ;he
slope and ratio from part 2?

% art both 2.

e
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EXAMPLE 1

Let y = perimeter of the square.
1. Write an equation for the perimeter of
the square in terms of x.

j=X+X+X+X
or = L{X
2. For asquare, is the relationship between

the perimeter and the length of a side
proportional?

‘3}’5' —1 'S n)waaS L/.

X

3. Make a graph of the perimeter versus
A 7\ the length of a side. Does the graph
: - cross at the origin? Explain why this

‘ makes sense.
| AL
/ B v(y/ DSO sl U/O ’

: / 4. If we double the length of the sides, how

' does this affect the perimeter? What if
we triple the length of sides? Draw a
/ . & sketch to justify your answer.

- 5 j‘WCA)J‘{x
vooside /ayﬂkh Plz)Alz)

| Pk
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EXPLORATION 2

Let y be the perimeter of the rectangle shown below.

X
3
length | perimeter
Y
Q_ |4 I8 g 2 1. Make a table of possible values of = and
. - the corresponding perimeter y.
6
S | b =
Hq 18 A
I 2
% 2@ -Z?; :—g- 2. Is the perimeter proportional to 27
. For each pair (z,y) compute the ratio
5 243 E; & 97 How does this compare to what
7z happened in Example 17
|

NO, —?’ i ,,,o-l— A 60/\!‘;‘4'\'4‘-
p Th s diferont for difesnt

airs
1/ ‘ ) 3. Plot the points on a grid. Notice that
the points fall along a line. Draw the
line. Does the line pass through the
(Z ‘ origin? Explain why this makes sense.

No. T+ s Ir/\.ufl éh'f’
f\0+ a o o/""\\oma
P F(‘e/{g 'Hox\§l\ ;/.

4. What happens to the perimeter if we
double the length but leave the width

- B the same? The rectangles shown have
V width 5. One has length 8 and the other
length 16. Determine the perimeter
16 for each rectangle. Did the perimeter
I - Isg 4z double?
8 b +9+|G 5 = ‘
L ]5 I\)O/ 11' AJ nO'F
g+5 +8+5 = 26
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Let's summarize some key results about proportional relationships:

The graph of the relationship is a line that passes through the origin.

2. The slope of the line is equal to the constant ratio between the two variables. Sometimes
this is called the constant of proportionality.

3. If one variable is multiplied by a scale factor, the other variable is multiplied by the same
scale factor.

EXPLORATION 3

Think of different contexts from your previous math classes or from your experience outside of
school. Identify 5 relationships that are proportional.

Answefs w” W‘
0/\ oun o- c/Q/\ar\ i )
SCA’H\ " 82,0,“0.-'3 M:C@S FUZ/* 0! 0/7( y'j
-’7\)( 405+ FU Pov‘" / B

, ru,/& sales

PROBLEM 2

Graph each of the following equations. Then deterrgine if the relationship is proportional or not.

Explain.
1. y=2& b %g/ (.'Auf&Pa)'S&J
2 y-%s Horingh origin
3 y:x2
4, y=2x+3
/’
% Y
!/\Mf
Fm;éf ’H‘”’ o/ not [inear y\]a A ost ,wlv Pa;f

'H’\L omal/\ *H/\ﬂ? '
om(j N
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PROBLEM 3

Explain why all the graphs below represent proportional relationships. For each graph, determine
the slope and write the equation of the line.

Jf:fV\:(/f
X

‘3L
:L{)c j (j’ 2 X

o™

PROBLEM 4

For each of the graphs below determine if the graph represents a proportional relationship or not.

NO, Does r\oyL Yes . No. Mot /l./\—(,a,.

ASS o
j:’l'\i Om‘azllf.

85



TEXAS‘Mathworks MATH EXPLORATIONS Algebra I: 3.3

SUMMARY (What | learned today)
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