Calculus Bee,Written Portion,Spring, 2002

1. For the following statements, circle T if the statement is absolutely true, or F if the statement is false.  If the statement is false, rewrite the statement so that it is true, or provide a counterexample that shows that it is false.


T
F
      If 
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 is continuous at a point, then it is differentiable at that point. 


T
F
The area enclosed by the graph of 
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 is equal to 
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      For any two functions f and g, we have 
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Since 
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 cannot be evaluated, the function 
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 does not have an antiderivative.


T
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If 
[image: image8.wmf]()

fx

 is continuous over the interval [a, b] and differentiable over the interval (a, b), then there exists a number c between a and b such that 
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2. Evaluate the following limits.
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3. Consider the piecewise quadratic function 
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 graphed at the right, such that
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Note that the function is continuous and differentiable on the interval [0, 3], as well as symmetric about x = 1.5. 

Find the values of a, b, and c. 

4. Find and simplify the following.
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5. Find 
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6. As a spherical raindrop falls, it reaches a layer of dry air and begins to evaporate.  The rate at which the volume of the raindrop decreases is equal to ten times the rate at which the surface area of the raindrop decreases.  Find the rate of change of the radius with respect to time.  (Don’t worry about the units.)

Formulas for a sphere: volume 
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surface area 
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7. A river has a 
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 turn as shown in the figure below.  A rancher wants to construct a corral bounded on two sides by the river and on the other two sides by one mile of fence, as shown.  Find the dimensions of the corral of largest area.
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8. Evaluate the definite integral below.
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9. Consider the region bounded by the graph of 
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 the x-axis, and the vertical lines 
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 and x = 7.   Let x = c be the vertical line which divides the area of this region into two equal parts.  Find the value of c. 
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10. Find the general solution to the differential equation below.
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