
IM2 Problem Set 4.4 - Data, Scatter Plots and Functions 
 

 

 
BIG PICTURE of 
this UNIT: 
 

● How do we analyze and then make conclusions from a data set when we collect 
information on two variables?  

● How do I describe and analyze bivariate data? 
● What functions can I use to model bivariate data sets? 
● How do I decide on the validity/reliability of my data? Of my analysis? Of my 

conclusions? Of my decision? 

 
 
PART 1 - Functions we will use to model data - Opening Investigation 
 
Steelco has been implementing a CO​2​ emissions policy since 2010. Here is the data set that records the levels of 
CO​2​ emissions over the past few years for this steel factory in Hamilton, Ontario.  
 
 

Year 2011 2012 2013 2014 2015 2016 

Years since 2010 1 2 3 4 5 6 

CO​2​ (tonnes) 165 145 130 117 107 100 

 
 
The company must reduce emissions to 70 tonnes of CO​2​  per year before 2018.  Is this an achievable goal for 
the factory?  
 
 

1. Graph the data using DESMOS. Let the ​x​-axis represent the number of years since 2010. 
 
 
LINEAR MODELS 
 

2. Does the scatter plot appear “linear”?  
3. Start by modeling the data with a linear model. Determine the equation of the line of best fit using 

DESMOS. 
4. Record the equation of the linear model for the data set as well as the correlation coefficient, the ​r​ value. 
5. Using this linear model, can Steelco meet their targeted CO​2​ emissions levels by 2018? 
6. What does the slope of the linear model represent? (NOTE: Let’s add the slope to each ​y​ value and see 

what happens.) Hence, does the trend in the data seem linear? Why/why not? 
 
 
 



 
 
EXPONENTIAL MODELS 
 

7. Does the scatter plot appear “exponential”?  
8. We can also model data using exponential functions. The simplest of exponential functions has a general 

equation of  ​y​ = ​ab​x​, where ​b​ is the base of the exponential function. Determine the equation of the 
exponential curve of best fit using DESMOS. 

9. Record the equation of the exponential model for the data set as well as the correlation coefficient, the ​r 
value. 

10. Using this exponential model, can Steelco meet their targeted CO​2​ emissions levels by 2018? 
11. What does the base, ​b​, of the exponential model represent? (NOTE: Let’s multiply each ​y​ value by the 

base and see what happens.) Hence, does the trend in the data seem exponential? Why/why not? 
 
 
QUADRATIC MODELS 
 

12. Does the scatter plot appear “quadratic”?  
13. We can also model data using quadratic functions. The simplest of quadratic functions has a general 

equation of  ​y​ = ​a​(​x​ - ​h​)​2​ + ​k​ where ​a​, ​h​ and ​k​ are parameters that control different aspects of the 
appearance of quadratic functions. Determine the equation of the quadratic curve of best fit using 
DESMOS. 

14. Record the equation of the quadratic model for the data set as well as the correlation coefficient, the ​r 
value. 

15. Using this quadratic model, can Steelco meet their targeted CO​2​ emissions levels by 2018? Why/why 
not? 

16. Using DESMOS, label the lowest point on the quadratic model. Compare the point to the equation 
generated by DESMOS. What do ​h​ and ​k​ represent? 

17. If the trend in the data is quadratic, what should happen to the levels of CO​2​ emissions in the future? 
 
 

18. Which model seems best for this data set? Explain your reasoning. 
 
 
 
PART 2 - Applications - DESMOS, TI-84  and Lines (Curves) of Best Fit 
 
We will now use DESMOS and regression functions to compare and contrast models of growth curves of 
bacterial populations. So Sripriya is now a world famous microbiologist and in two of her experiments, she 
grows bacteria in the lab and produces the following data sets. Her data tables show the population (in 
thousands of bacteria) as a function of time (how long they have been growing) 
 
 



Bacteria Population #1 

 
 
Bacteria Population #2 

 
 

1. Prepare scatterplots of both data sets using DESMOS 
 

 
 

2. Does either data set produce a “linear trend”? An “exponential trend”? 
3. Since exponential models are modeled as ​y​ = ​ab​x​, determine exponential models for both data sets. 

Record your equations and both ​r​ values. 
4. How reasonable are the exponential models for each of the data sets? (HINT: multiply the ​y​-values by 

the value of the base, ​b​, in each case) 
 
You should find that the exponential model doesn’t really fit well for Population #2, as the data seems to 
suggest that the population levels off.  
 

5. With Population #2, try the following exponential “adjustment” ⇒ + 165. Describe whatby1 ~ a x1  
happens and why the changes make sense. What does this model imply should happen in the “long run”? 

 
6. With Population #2, try a quadratic regression ⇒ ​y​1​ ~ ​a​(​x​1​ - ​h​)​2​ + ​k ​. Describe what happens and why the 

changes make sense.  What does this model imply should happen in the “long run”? 
 



PART 3 - Homework from Nelson 9 Chap 6.3 
 
 

 

 

 



 

 

 

 


