
Math 155. Calculus for Biological Scientists Fall 2017, August 28th 2017
Section 1.4: Linear Functions and Proportionality
Note: One day in class may not be enough review for you on this topic. Section 1.4 has additional
ideas like how to compute slope and how to write equations of lines that are necessary for this class.

1. Linear Function Animations: Discuss animations( section 1.5 of Thompson’s Calculus).

Key Idea:

a) For a linear function changes in y are proportional to changes in x. This means that
∆y = m∆x for constant of proportionality m.

True/False b) For any linear function y = mx + b, y is proportional to x. Explain.

Explain
c) What is the difference between y and ∆y? Draw a graph of an arbitrary function and show the
difference between the two ideas, and explain in words.

2. Revisiting Converting from Fahrenheit to Celsius

a) Dan uses a mathematical model to predict that the global average temperature will rise by 3
degrees Celsius in the next 100 years. Kelin uses a mathematical model to predict the global average
temperature will rise by 3 degrees Fahrenheit in the next 100 years. Who thinks the temperature
will rise more?



b) 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?

c) “According to an ongoing temperature analysis conducted by scientists at NASAs Goddard
Institute for Space Studies (GISS), the average global temperature on Earth has increased by about
0.8 Celsius since 1880.” (From NASA’s website). How much has the average global temperature
increased in Fahrenheit since 1880?

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

3. 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.

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? Fahrenheit?

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


