
Free Response #1 

 
Before you do anything, you need to find the lower bound [the upper bound is x = 1] 

   
x

ex
3−

= at Ax = where A = .2387341293 [our lower bound] 

(A) Area of R = [ ]∫
−

−

1
3

A

x dxex  

                            443.0442.0 or≈  

(B)  

     We need R(x) and r(x) 
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(C) Area of a cross section = hbxA =)(  but the height is five times the base so 



 
25)( bxA =  where the base is equal to the distance between the two curves 
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The first thing you should do is to graph the velocity graph to get an idea of what is going on. 
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(A) )(')( tvta =  so 588.1587.1)2(')2( orva ≈=  
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 Since 0)2( <v  and 0)2( >a , then the speed is deceasing at 2=t  

(B) We need to see if the graph of )(tv crosses the −t axis on the interval 

 
At 5066283.2≈t the graph of ( )tv  changes from negative to positive values.  Hence the 

particle changes direction at 5066283.2≈t  

 



(C) Total distance traveled on [0, 3] = dttv∫
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)( 333.4≈ or 4.334 

Here is what I did to find it:  [but I would NOT write the calculator stuff down] 

 
(D) Remember that absolute extrema may occur at either the endpoints or at a critical value. 

 We need to find the displace at these values. 

( ) 10 =x  [initial position was given] 
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Hence, the greatest distance from the origin is 2.2654 [on the left of the origin] 
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 ∫
b

dttR
b

0

)(
1

 is the average value of the rate of fuel consumption in gallons/minute during 

 the time interval bt ≤≤0  

 

 

 

Non-calculator free response solutions 

 

 
  

 

(A) 

  
(B) At 0=x  the graph of 'f  changes from decreasing to increasing so f  has a point of 

 inflection at 0=x .   At 2=x  the graph of 'f  changes from increasing to decreasing so 

 f  has a point of inflection at 2=x . 

(C) Point:  (0, 3) 

 Slope of tangent line = 2)0(' −=f  

 Equation of tangent line at x = 0 is:   ( )023 −−=− xy  
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Things to notice:  5=r inches so 0=
dt
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(c) The coffeepot will be empty when h = 0 
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     Hence, f  is continuous at 3=x  
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(b) Average value on [0, 5]= ∫
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So, average value is 
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To be continuous: 
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 We need 232 += mk  

To be differentiable: 
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