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A 12,000-liter tank of water is filled to capacity. At time t = 0,  water begins to drain out of the tank at a rate 
modeled by ( ) ,r t  measured in liters per hour, where r is given by the piecewise-defined function 
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(a) Is r continuous at t = 5 ?  Show the work that leads to your answer. 

(b) Find the average rate at which water is draining from the tank between time t = 0  and time t = 8  hours. 
(c) Find r′(3).  Using correct units, explain the meaning of that value in the context of this problem. 

(d) Write, but do not solve, an equation involving an integral to find the time A when the amount of water in 
the tank is 9000 liters. 
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Because the left-hand and right-hand limits are not equal, r is not 
continuous at t = 5. 
 
 
 
 

 

2 : conclusion with analysis 

(b) 
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3 : 
 1 : integrand
 1 : limits and constant
 1 : answer
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(c) ( )3 50r′ =  
The rate at which water is draining out of the tank at time t = 3 hours is 
increasing at 50 liters hour2 .  
 
 
 
 

2 : 
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 1 : 3
 1 : meaning of 3
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(d) 
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 1 : equation
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Question 2 
 
Sample: 2A 
Score: 9 

The student earned all 9 points. In part (a) it is sufficient to show that r(5) ≠ lim r(t )
t 5+→

.  In part (d) an ideal solution 

would present an A as the upper limit of integration. 

Sample: 2B 
Score: 6 

The student earned 6 points: 2 points in part (a), 2 points in part (b), 1 point in part (c), and 1 point in part (d). In 
part (a) the student’s work is correct. Note that the last digit in the student’s calculation looks like an 8, but when 
compared with the student’s work in part (c), this digit is clearly intended to be a 9. In part (b) the student earned the 
points for the integrand and the limits and constant. The student’s answer is not accurate to three decimal places, so 
the answer point was not earned. In part (c) the student computes the value of r′(3).  The student’s interpretation of 
the meaning is vague. In part (d) the student earned the integral point. 

Sample: 2C 
Score: 4 

The student earned 4 points: 2 points in part (a), 1 point in part (b), 1 point in part (c), and no points in part (d). In 
part (a) the student’s work is correct. In part (b) the student earned the integrand point. The response is missing 

the 1
8 ,  so no other points were earned in part (b). In part (c) the student computes the value of r′(3 .)  The student’s 

interpretation of the meaning is insufficient. In part (d) the student’s work is incorrect. 
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