
Math 155. Calculus for Biological Scientists Spring 2018, January 23rd and 24th
1.4: Linear Functions and Proportionality

Key Ideas: The meaning of change in amount, versus amount, versus rate of change of one
quantity with respect to another. The definition of proportional. The definition of constant rate of
change. Linear functions. Recognizing proportional and non-proportional situations. Note: Section
1.4 has review additional ideas like how to compute slope and how to write equations of lines that
will be on homework that you are responsible for reviewing outside of class. Warm up. Section

1.3 HW problem 46 Estimate your volume in cubic meters by pretending you are shaped like a
board. Pretending that cells are cubes µm on a side, estimate the number of cells in your body.

1. Defining the word proportional:
The varying quantities y and x are proportional if as y and x vary together, y/x = k,

where k is the constant of proportionality.

The varying quantity y is proportional to the varying quantity x if y = kx, where k is the
constant of proportionality.



Example:
a) For each of the following tables determine if the varying quantities x and f(x) are propor-

tional.

b) For each of Tables 1 to 4 determine if associated changes in the varying quantities x and
f(x) are proportional.

c) Determine if each of the following functions has a constant rate of change based on the points
shown.



Linear Function Animations: Discuss animations (section 1.5 of Thompson’s Calculus).
How do you tell if two varying quantities in the animation are proportional?

2. Definition of Linear Functions

A function is linear if and only if changes in y are proportional to associated changes in x. This
means that ∆y = m∆x for constant of proportionality m.

True/False For any linear function y = mx + b, y is proportional to x. Explain. If you say
false, under what conditions is y proportional to x.

3. Representing changes in quantities and value of quantities graphically.
a)What is the difference between y and ∆y?

b) Represent (on the graph) the change in y as x changes between 1.5 and 2.25.

c) Repeesent the value of y when x = 1

d) Represent the change in y as x changes between 4 and 5.



4. Revisiting Converting from Fahrenheit to Celsius

a)This equation shows how to convert from degrees Celsius to degree’s Fahrenheit:
TF = TC(95) + 32
Can we use this function directly to compute ∆TF given ∆TC? If no, what equation can we use
to convert a change in temperature measured in degrees to a change in temperature measured in
Celsius.

b) Is the temperature measured in degrees Fahrenheit proportional to the temperature measured
in degrees Celsius.

c) Is the change in temperature measured in degrees Fahrenheit proportional to the change in
temperature measured in degrees Celsius.

5. Degrees measured in Kelvin and SNAKES!
Temperatures can be measured on scales with different values of zero. For example 0◦C corresponds
to 273.15 K.
∆C = ∆K.

a) Suppose the temperature of a snake after digesting a mouse with mass m obeys the equation
T (m) = 10 + 0.06m where temperature is measured in degrees Celsius and mass is measured in
grams. Graph the relationship between the mouse’s size and the snake’s temperature after digesting
it.



b) Write a function that expresses the relationship between a snake’s temperature measured in
Kelvins and the mass of the mouse it digested. Graph this function. Label axes precisely.

c) Compare your two graphs. What does the slope mean in part a and part b? Do the slopes
look the same? Why or why not? Do you think the slopes are the same?



d) The sprint speed of a snake is a function of its temperature according to the equation

s(T ) = 4
m

s
+ 0.1T

where temperature is measured in Celsius.
What is the equation if you want a function of degrees Kelvin?

What is the equation if you want a function of degrees Farhenheit?

5. Slope Formula and Point Slope formula What is the relationship for the formula to
compute slope, and the point-slope equation of a line? (The concept of variables versus parameters
comes into play).


