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The Situation: A water tank that is completely filled to the needs to be emptied. Every five minutes, the 

volume of the tank was measured as the water drained. The measurements produced the following 

data. 

t (minutes) 5 10 15 20 25 30 

V (gallons) 694 444 250 111 28 0 

 

1. Graph the data. 

 

2. Draw the line tangent to point P on your graph and use it to estimate the slope of the tangent 

line. 

 

3. Use your calculator to run a quadratic regression to model this data.  

 

4. Write your quadratic regression function: f(x) =  

 

5. Find the derivative of f(x) and write it: f ‘(x) =  

 

6. Use f ‘(15) to estimate the instantaneous rate of change at t = 15. Include units in your answer. 

(Hopefully f ‘(15) is kinda, sorta close to your slope for #2… hopefully)  

 

7. How many gallons of water did the water tank start out with? Explain your answer. 

 

Now, let’s suppose that some clown… some little brother-type… some deviant who is looking to be a 

wasteful pain in the you-know-what decides to stick a hose in the tank. The hose is adding water at a 

constant rate of 4 gal/min.  

8. How would that change your data table? 

t (minutes) 5 10 15 20 25 30 

V (gallons)       

 

Explain how you decided what to put in your graph. 

 

9. Now, with your updated function, find the time t when the water running out of the tank and 

the water running into the tank will be equal. 

 

10. How much water will be in the tank at that time? 
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Suppose the cylindrical water tank has is 3 feet in diameter. 

11. Based on your estimated capacity of this water tank (#7 from IPSA #1), what is the height of the 

water tank? 

 

12. Complete the following data table for h, the height of the water within in the tank at time t. 

t (minutes) 5 10 15 20 25 30 

V (gallons) 694 444 250 111 28 0 

h (feet)       

 

 

13. Determine a function to model h(t) =  

 

14. Determine h’(15)=    (What would the units be on this value?) 

 

Now, let’s suppose that some clown… some little brother-type… some deviant who is looking to be a 

wasteful pain in the you-know-what decides to stick a hose in the tank. The hose is adding water at a 

constant rate of 4 gal/min.  

15. How would that change your data table? 

t (minutes) 5 10 15 20 25 30 

V (gallons)       

h (feet)       

 

 

16. Now, with your updated function, find the height t when the water running out of the tank 

and the water running into the tank will be equal. 

 

17. Compare your height h from today to your volume V from yesterday (#10). Do your answers 

agree? Explain. 
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Now, let’s change the game slightly. Let’s suppose that your new boss is one of those artsy-types who 

decided that your water tank needs to be more… you know… mod or something. The cylindrical water 

tank is replaced with a conic water tank. The diameter is still 3 feet. 

 

18. Re-calculate the height of the water tank. 

 

 

 

19. Re-estimate h(t) from your table.  

t (minutes) 5 10 15 20 25 30 

V (gallons) 694 444 250 111 28 0 

h (feet)       

 

 

 

20. Determine a function you could use to model h(t).  

h(t) =  

 

 

 

21. Using your function, find h’(15) =  

 

 

 

 

22. Discuss h’(15) for the cylinder and h’(15) for the cone and compare them. Are the answers the 

same? Or different? Why do the answers compare the way that they do? 


