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1. Solve each of the following inequalities.

a) (x+ 4) (x� 7) < 0 b)
x+ 4

x� 7 < 0 c)
1

(x+ 4) (x� 7) < 0

2. Solve each of the following inequalities.

a) (x+ 3) x (x� 2) > 0 b)
x (x+ 3)

x� 2 > 0 c)
1

(x+ 3) x (x� 2) > 0

3. Compute each of the following inde�nite integrals.

a)
Z
6x2 � 2x+ 1 dx d)

Z
5

x
dx g)

Z
1

2x� 7 dx

b)
Z
x3 � 3x dx e)

Z
e3x�2 dx h)

Z
5x+ 1

x� 7 dx

c)
Z
x2 +

1

x2
dx f)

Z
x5 + 5x dx

4. A company is introducing a new product. The marketing manager determines that t weeks after
an advertising campaign begins, P (t) percent of the potential market is aware of the new product,
where

P (t) =
2 (11t� 3) (3t� 7)
(2 + t) (3 + t)

� 2

a) What percent of the potential market knows about the product after 5 weeks?
b) What happens to the percentage P (t) in the long run?

5. Consider f (x) = (x� 6)10 (x+ 2)15

a) Sketch the graph of f (x).
b) Find all values of x where f has a relative maximum.
c) Find all values of x where f has a relative minimum.
d) Find all values of x where f has a point of in�ection.

6. Consider f (x) =
(x� 2) (x+ 6)

x2

a) Find all intercepts of f:
b) Determine the end-behavior of f:
c) Find all relative extrema of f: Discuss increasing/decreasing behavior of f .
d) Find all points of in�ection for f: Discuss the concavity behavior of f:
e) Graph f .

7. Consider the function f (x) =
1

1 + x2

a) Find all relative extrema of f .
b) Find all points of in�ection of f .
c) Sketch the graph of f (x).
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8. Consider the function f (x) =
x2 � 1
x2 + 1

a) Find all intercepts of f:
b) Determine the end-behavior of f:
c) Find all relative extrema of f: Discuss increasing/decreasing behavior of f .
d) Find all points of in�ection for f: Discuss the concavity behavior of f:
e) Graph f .

9. Find an equation of the line tangent to the graph of f(x) =
x4 � 1
6x2 + 1

at the point (1; 0).

10. Find an equation of the tangent line drawn to the point of in�ection of f(x) = x3 � 3x2 + 6x+ 1.

11. Suppose that a+ b = N: Find the values of a and b (in terms of N) that guarantee the maximal
value of a4b7.

12. A company has $120 000 to spend on the development and promotion of a new product. The
company estimates that if x is spent on the development and y is spent on promotion, then

approximately
x1=2y3=2

400 000
items of new product will be sold. Based on this estimate, what is the

maximum number of products that the company can sell?

13. A company can sell 20 products if it charges $40 per product. For each dollar decrease or increase
in the price, the company can sell one more or one less product, respectively. The total cost of
producing q products is C (q) = 32q + 100: What is the maximum pro�t that the company can
achieve from manufacturing and selling this product?
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