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Math 205 Elements of Calculus Practice Exam 1

1. (8 points) Let

f(x) = ln(1 +
√
x), g(x) = 3x2 +

2

x + 1
.

Find both f(g(x)) and g(f(x)). You do not need to simplify your answer.

2. (16 points) Give an equation for the line that passes through the point (5,−1) and

(a) is horizontal;

(b) is vertical;

(c) is parallel to the line 8x + 7y = 11;

(d) also passes through the point (−2, 1).



3. (8 points) Evaluate each of the following expressions.

(a) 3−4

(b) 163/4

(c) log7(1/49)

(d) ln(
√
e)

4. (8 points) Suppose ln a = 2, ln b = −3, and ln c = 9. Use log rules to evaluate

ln

(
a12

b4c3

)
+ ln(e)− ln(1).

5. (8 points) Suppose f(x) = Cax, where C and a are both constants and a > 0. If f(0) = 120 and
f(4) = 1920, find C and a.
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6. (20 points) Evaluate each of the following limits.

(a) lim
x→5−

x− 3

5− x

(b) lim
x→3+

3− x

x− 3

(c) lim
t→4

t2 + 2t− 24

t2 − 5t + 4
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(d) lim
w→2

4
2w+1 −

4
5

w − 2

(e) lim
x→81

x− 81√
x− 9
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7. (8 points) Let

f(x) =


5 +
√
x√

5 + x
if 0 < x < 4

cx +
1

3
if 4 ≤ x

For what value of the constant c is the function f continuous at x = 4?

8. (8 points) Let f(x) = 5x2 − 3x + 2. Use the definition of the derivative as a limit to evaluate f ′(3).
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9. (6 points) The figure below shows the graphs of f , f ′, and f ′′. The curves are labeled a, b, and c.
Identify each curve.
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EXERCISES

1. For the function whose graph is shown, arrange the
following numbers in increasing order:

2. Find a function and a number a such that

3. The total cost of repaying a student loan at an interest rate
of r% per year is .
(a) What is the meaning of the derivative ? What are its

units?
(b) What does the statement mean?
(c) Is always positive or does it change sign?

4 –6 ! Trace or copy the graph of the function. Then sketch a
graph of its derivative directly beneath.

4. 5. 6.

7. The figure shows the graphs of , , and . Identify each
curve, and explain your choices.

8. The total fertility rate at time t, denoted by , is an esti-
mate of the average number of children born to each woman
(assuming that current birth rates remain constant). The
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graph of the total fertility rate in the United States shows
the fluctuations from 1940 to 1990.
(a) Estimate the values of , , and .
(b) What are the meanings of these derivatives?
(c) Can you suggest reasons for the values of these 

derivatives?

9. Let be the total value of US currency (coins and 
banknotes) in circulation at time . The table gives values 
of this function from 1980 to 2000, as of September 30, in 
billions of dollars. Interpret and estimate the value of

.

10–11 ! Find from first principles, that is, directly from
the definition of a derivative.

10. 11.

12. (a) If , use the definition of a derivative to 
find .

(b) Find the domains of and .
; (c) Graph and on a common screen. Compare the

graphs to see whether your answer to part (a) is 
reasonable.

13–40 ! Calculate .

13. 14.

15. 16.

17. 18.
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10. (8 points) A manufacturers weekly cost, in dollars, for producing q lamps is

C(q) = 810 + 3q + 0.002q2.

Find the number of lamps that should be produced in order to minimize the average cost.

11. (8 points) Find the production level that will maximize profit if the cost and demand functions are the
following.

C(q) = 16000 + 500q − 1.6q2 + 0.004q3.

D(q) = 1700− 7q
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