
Two introductory explorations for integration.  

Notes on how to use these explorations  

1. Use these BEFORE mentioning anything about integration. Give them “cold”, offer not 

ideas on how to do the approximations  

2. Give students Exploration 1 first and discuss their answers before giving Exploration 2. 

Do a separate discussion of each. 

3. For each, collect without comment the students’ answers, be sure they include units. 

The answers, hopefully, will not all be the same. 

 Answers #1 2720 gallons, 2880 gallons, and 3040 gallons and others in this range are 

acceptable. If they are outside the range, they probably forgot to account for the 150 

gallons.  

Answers #2 Range: 1117.5 miles to 1145 miles 

4. Next ask students to explain how they got their answers. Let the other students agree or 

disagree and explain why.  

5. Have a graph of the points ready. Ask students to explain graphically what they are 

finding: They are finding the area of rectangles or trapezoids (averaging beginning and 

ending values is the area of a trapezoid). Ask: How can “areas” have units of gallons? 

6. Note the differences in what’s possible to find for each.  

 

 

 

 

 

 

 

 



Comments for teachers: 

I hope there is a lot of foreshadowing of integration topics in these explorations.  

 With luck, some students will do a left Riemann sum and other a right sum.  
 If they do both left and right, and average them, or use a value mid-way between the 

values in the table, they are doing a trapezoidal approximation.  
 They are finding the area between the graph and the x-axis. How does this affect the 

units? 
 The 150 gallons is an initial condition.  
 The rectangles also relate to Riemann sums 
 There is missing information in Exploration #2, making it impossible to answer part c. 

That’s feature, not a bug. Use it in the discussion.  
 
 

See also 
 https://easingthehurrysyndrome.wordpress.com/2015/02/11/an-infinite-number-of-

rectangles/  
 https://easingthehurrysyndrome.wordpress.com/2013/11/04/approximating-area-

follow-up/  
 https://easingthehurrysyndrome.wordpress.com/2013/11/04/approximating-area/ 
 http://wp.me/p2zQso-mG  

  



 

The Old Pump 

Exploration 1: A tank is being filled with water using a pump that is old, and slows down as it 

runs. The table below gives the rate at which the pump pumps at ten-minute intervals. The tank 

initially contains 150 gallons of water.  

 

Elapsed time (Minutes) 0 10 20 30 40 50 60 70 80 90 

Rate (gallons / minute) 42 40 38 35 35 32 28 20 19 10 

 

a. Approximate the amount of water is in the tank after 90 minutes. Include units.   

 

b. Be ready to explain how you arrived at your answer – what computation you did and 
why.  
 

c. How did you arrive at your units?  
 

d. How could you get a better approximation?  

  



The Airplane 

Exploration 2: The speed of an airplane in miles per hour is given at half-hour intervals in the 

table below.  

 

Elapsed time (minutes) 0 30 60 90 120 150 180 

Speed (miles per hour) 375 390 400 390 385 350 345 

 

a. Approximately, how far does the airplane travel in the three hours given in the table? 
 

e. Be ready to explain how you arrived at your answer- what computation you did and 
why.  
 

b. How could you get a better approximation?  
 

c. How did you arrive at your units?  
 

d. How far is the airplane from the airport after 3 hours? 


