
 
Online modules for quantitative skill building:  

Exploring adaptation and adoption 
Understanding Linear Equations Module 

 
Some larger questions that the module addresses: 

● What information about the behavior of a linear function is contained in the slope and intercept? 
● How can graphs of linear functions be used to describe model systems? 
● How can you connect the algebraic and graphical representations of linear functions?  
● How can graphs of linear functions be used to compare the behavior of systems?  

 
Specific skills. Students will be able to: 

● Convert linear equations to the slope-intercept form 
● Construct graphs of linear equations 
● Recognize functions that vary directly and inversely 

 
Application Question Topics 

● Astronomy: Pulsar timing 
● Biology: Logistic population growth model 
● Biology/Chemistry: Spectrophotometers 
● Chemistry: Ideal gas 
● Economics: Consumption Function 
● Geology/ Environmental Science: Glacial Retreat 
● Physics: Motion at constant speed 
● (In Development) Psychology: Weber’s Law 

 
Application Questions That Stretch Your Thinking 

● Biology: Enzyme kinetics 
● Economics: Supply and demand 
● Physics: Motion with changing speed 
● Physics: Motion with constant acceleration 

 
What does an application question usually include?  

● An application question begins by providing any needed context for someone who is not familiar 
with the discipline.  

● For any application topic, there are usually 3-5 accompanying questions. The questions should 
either be multiple choice or numeric so that students can get immediate feedback.  

● Faculty feedback in the initial conversations suggested there is interest in having both 
calculation/manipulation questions and conceptual questions.  

 
Please use http://bit.ly/QLABContentSubmission to submit a question to add to this group! 

 

https://ltitest.moodlecloud.com/mod/quiz/view.php?id=131
https://ltitest.moodlecloud.com/mod/quiz/view.php?id=95
https://ltitest.moodlecloud.com/mod/quiz/view.php?id=94
https://ltitest.moodlecloud.com/mod/quiz/view.php?id=92
https://ltitest.moodlecloud.com/mod/quiz/view.php?id=91
http://bit.ly/QLABContentSubmission


 
 
Example 
Economics: Consumption Function 
The consumption function describes how consumption varies with income and (in more developed models) other variables 
such as wealth and the interest rate.  It is a key component of Keynesian models of the macroeconomy.  A simple version of 
the consumption function might model consumption, C, as a linear function of income, Y: C=C0 + mY. 

A graphical representation of the consumption function 

 

C0 is autonomous consumption.  It is the level of consumption that would take place if consumers had no income.  In most 
models, autonomous consumption is positive so that people consume something even if income = $0.  This means that people 
dis-save when incomes are low. 

m is a slope parameter.  It shows how much consumption increases as income rises by $1.  In economists’ lingo, m is the 
marginal propensity to consume.  For example, if m = 0.8 then a $1 increase in income leads to an 80-cent increase in 
consumption. 

More complicated versions of the consumption function allow consumption to reflect elements of the past and future.  For 
example, consumption may be higher if savings in the past have built up wealth W. The interest rate r might also matter 
because a higher interest rate means consumers have to give up larger amounts of future consumption if they choose to 
spend $1 more today.  So, a more complicated version of the consumption function may look like C=C0 + mY +bW-dr.  Just as 
m shows the effect of a one-unit change in income on consumption, b and d determine the effects of one-unit changes in 
wealth and the interest rate, respectively. 

1. Suppose the consumption function is described by C = 100 + 0.85Y.  If income Y is 10,000, what is consumption?  
 

2. Suppose the consumption function is described by C = 100 + 0.7Y + 0.1W – 1,000r.  If income Y is 10,000, wealth W 
is 15,000, and the interest rate r is 5% (which can be written 0.05), what is consumption? 
 

3. Suppose the consumption function is described by C = 100 + 0.65Y + 0.15W – 900r.  Which has a bigger effect on 
consumption? 
 
An increase in income of 1,000  
An increase in wealth of 5,000  
A decrease in the interest rate from 5% to 3% 
 

4. If wealth increases, what happens to the slope and y-intercept of the consumption function?  

increase, increase 
no effect, increase 
increase, no effect 
decrease, increase 

  



 
 
Example  
Biology/chemistry: Spectrophotometers 

A spectrophotometer is a device that measures how much light a solution absorbs. The light impinging on the sample 
(I0 in the figure below) is monochromatic light (or light of one single wavelength). The output of the spectrophotometer is the 
absorbance.  The absorbance (A) of a solution is defined as the log of the ratio of the intensity of incident light (I0) to 
transmitted light (I). In this situation, assume that you can read the absorbance from the spectrophotometer and don’t need to 
worry about doing any calculations with I or I0.  

For a dilute solution, that absorbance is directly proportional to the concentration of 
the solution. The independent variable is C for concentration of the solution (instead 
of x), and the dependent variable is A for absorbance (instead of y). The relationship 
between the absorbance and the concentration (which is usually given in units of 
mol/liter) depends on the extinction coefficient, ε, (given in units of liters/(mol cm)) and 
the path length, ℓ, through which the light must travel (in cm). Putting this all together, 
gives the relationship 

A=εℓC.  
 
This is known as the Beer-Lambert law.  

1. If you plot absorbance as a function of concentration, what is the y-intercept? 

0 A C εℓ εℓC Cannot be determined.  

2. If you plot absorbance as a function of concentration, what is the slope? 

0 ε ℓ εℓ εℓC Cannot be determined.  

The absorbance vs concentration calibration plot for one particular sample is shown below as the solid purple line.  

3. If the spectrophotometer reads an absorbance of 0.600. 
What is the concentration of the solution?  

0.4 0.5 0.6 0.7 

4. Then the measurement is carried out again, under nearly 
identical conditions. The only change is that the pathlength in the 
second measurement is longer. What will the new absorbance vs 
concentration calibration plot look like?  

Dotted line A Dashed line B Unchanged from Original.  
 
 

You are trying to decide between which of two wavelengths you should operate the spectrophotometer for your next set of 
measurements. You have taken calibration curves at these two different wavelengths.  

5. If you are trying to make your measurements as accurate 
as possible, would you choose to operate the spectrophotometer at 
wavelength 1 or wavelength 2? 

Wavelength 1 Wavelength 2 I don’t think it matters.  

  

 
 


