Math 112J

3/7/05

Practice Problems for Exam 2:  Sections 4.1, 4.3 – 4.8
(Note:  Exam #2 is on 3/10/05, 7-9pm, in CFA 107.)

1.  500 in2 of material is available to make a box with a square base and an open top.

(a)  If the base dimensions are 5 by 5, find the resulting volume.

(b)  If the base dimensions are 10 by 10, find the resulting height and volume.

(c)  If the base dimensions are 20 by 20, find the resulting height and volume.

(d)  If the base dimensions are x by x, find the height and volume.

(e)  Use calculus to find the largest possible volume of the box.

2.  The cost of producing x yards of a certain fabric is
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The company finds that the demand function is 
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  dollars per yard.

(a)  Write a sentence in plain English to explain the meaning of the demand function.

(b)  Find the average cost at a production level of 100 yards.  Attach the correct units.

(c)  Find the marginal cost at a production level of 100 yards.  Attach the correct units.

(d)  Use calculus to find the production level (nearest whole number of yards) which will minimize the average cost.

(e)  Use calculus to find the production level which will maximize the profit.

3.  Gravel is being dumped from a conveyor belt at a rate of 100 cubic ft / min, and its coarseness is such that it forms a pile in the shape of a cone whose base diameter and height are always equal.  Let V denote the volume of the cone-shaped pile of gravel; let r denote the radius, and h denote the height.  Recall that 
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(a)  Find V when h = 3 ft.  (Include units.)

(b)  Find a formula for V in terms of h.

(c)  What is the value of 
[image: image4.wmf]dt
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?  (Include units.)

(d)  Find a formula for 
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 in terms of h.

(e)  How fast is the height of the pile increasing when the pile is 5 feet tall?  (Include units.)

4.  Find the limit, or explain why no limit exists.
(a) 
[image: image6.wmf]50

18

7

12

8

17

3

lim

7

10

2

5

10

+

+

-

+

-

¥

®

x

x

x

x

x

x


(b) 
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(c) 
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5.  Consider the graph of 
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 shown below.  The domain of f is [-6, 6].  [image: image10.emf]
(a)  Does f have even symmetry? ______  Odd symmetry? ______  Periodic symmetry? ______
(b)  Find the absolute maximum value (if any) of  f(x), and tell where it occurs.
(c)  List the x-coordinates (if any) where f has a local maximum.

(d)  List the x-coordinates (if any) where f has a local minimum.

(e)  Estimate the x-coordinates (if any) where f has an inflection point.
(f) If ANY function f (not just this particular example) has a local maximum or minimum at 
x = c, what can you say about 
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6.  A quadratic function is a polynomial of degree 2; that is, it has the form 
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.  Use calculus to do the following.  

(a) Assume a > 0, and draw the second derivative sign chart.  What do you conclude about f?  

(b) Use calculus to find a general formula for the x-coordinate of the turning point of a quadratic function.  Show your work clearly.
7.  Consider the following function:
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(a)  Find equations for the horizontal asymptote(s), if any.


(b)  Find equations for the vertical asymptote(s), if any.


(c)  Find the domain of f.


(d)  Find the exact y-intercept, if any.


(e)  Find the exact x-intercept(s), if any.


(f)  Find a formula for 
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 and draw the first-derivative sign chart.  Below the chart, indicate what you learn about the graph of f.
8. Consider the function 
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, where 
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.  Draw a sign chart for 
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.  Above the line, indicate “+”, “0”, “-“, or “DNE”.  Below the chart, indicate what these signs tell you about the graph of f. 
9. For a function f, Maple was used to graph 
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.  Use the graphs to answer the following questions.
(a)
Estimate the x-coordinates (if any) where f has a local maximum.

(b)
Estimate the x-coordinates (if any) where f has a local minimum.

(c)
Estimate the x-coordinates (if any) where f has an inflection point.

(d)
List the approximate x-intervals where f is concave up.
> plot(D(f),-5..5,-20..20); This is the first derivative plot:
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> plot(D(D(f)),-5..5,-20..20); This is the second derivative plot:
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