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1. Simplify each of the following.

a) log16 8 b) log8 16 c) log6 12 + log6 3 d) log2 24� log2 3

2. Solve each of the following equations.

a) log3 (2x+ 5) + log3 (x+ 10) = 3 b) log2 (x� 3)� log2 (2x+ 1) = �2

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

a)
Z
6x2 � 2x+ 1 dx b)

Z
x3 � 3x dx c)

Z
x2 +

1

x2
dx d)

Z
5

x
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. The demand for life insurance, L, and the demand for health insurance, H, can be modeled as
functions of time, t:

L (t) = t3 + 9t+ 100 for 0 � t � 4
H (t) = 6t2 + 102 for 0 � t � 4

During the time period for 0 � t � 4, the greatest di¤erence between the two demands occurs n
times. Determine n.

6. 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.

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)..

8. Consider the function f (x) =
x3 � 1
x2 � 1 .

a) Describe the points of discontinuity of f .

b) Find all relative extrema for f .

c) On what intervals is f concave up?
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9. Find the equation of the line tangent to the graph of f(x) =
x4 � 1
6x2 + 1

at the point (1; 0).

10. Let P (x) = a5x5 + a4x4 + a3x3 + a2x2 + a1x+ a0: Compute, in terms of a0;a1;:::; a5 each of the
following.

a) P (0) b) P 0 (0) c) P 00 (0) d) P (3) (0) e) P (4) (0) f) P 5 (0)

11. Based on the previous problem, �nd a polynomial P (x) that satis�es the following conditions: P
is of degree 4; P (0) = �2; P 0 (0) = 10; P 00 (0) = 0; P 000 (0) = 18 and P (4) (0) = �24:

12. The graph below shows f 0, the �rst derivative of a function f:

43210-1-2-3-4

x

y

x

y

a) Find all values of x for which the function f has a local maximum at x.

b) Find all values of x for which the function f has a local minimum at x.

c) How many points of in�ection does f have?

d) Sketch the graph of f .

13. The graph below shows f 0, the �rst derivative of a function f:

43210-1-2-3-4
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a) Find all values of x for which the function f has a local maximum at x.

b) Find all values of x for which the function f has a local minimum at x.

c) How many points of in�ection does f have?

d) Sketch the graph of f .
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