Algebra I: Strand 2. Linear Functions, Topic 4. Stack of Cups; Task 2.4.7

TASK 2.4.7: DIRECT PROPORTIONALITY

Solutions

In the “stack of cups” context, are any relationships directly proportional?
Justify your answer.

In the height function 2 = 1.5n + 7.5, the height % of a stack is not directly proportional to the
number of cups 7 in the stack. (The line does not include the origin, the 4-intercept is 7.5
cm.)

. 1 . . .
In the count function, n = (G )(h —7.5), the number of cups n in the stack is not directly

proportional to the height / of the stack. The line does not include the origin, the n-intercept
is (-5)

The change in the height of the stack, denoted A#, is directly proportional to the change in
the number of cups, denoted An.

1
Ah=1.5An An:(G)Ah

In general, for any linear function of the form y = yy + kx (where yy and k are constants),
for a given change in x, the corresponding change in y is proportional. That is,

Ay = 1.5 Ax.
This says that for any two points (x;, y;) and (x2, y,) on the graph, (v, — y;) =k(x2 — x;).

However, only for a strictly linear function of the form y = kx (where k is a constant and
vo = 0) is the output y proportional to the input x.

Math notes
In the middle grades, students investigated proportionality and found that for a relationship to
be proportional two criteria are required: constant rate of change and the graph includes the
origin.
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TASK 2.4.7: DIRECT PROPORTIONALITY

In the stacks of cups problem, we are interested in the relationship between two variables /# and
n:

h = the height of the stack in cm
n = the number of cups in the stack
The dimensions of one particular type of cup have been labeled:
C =9.0 cm = the individual cup height
S = 1.5 cm = the “stick up” height of the cup (see diagram for clarification)

B = 7.5 cm = the height of the individual cup without the stick up part
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In the “stack of cups” context, are any relationships directly proportional?
Justify your answer.
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