
AMS 151 (Fall, 2009) Joe Mitchell

Applied Calculus I
Practice Final Exam
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1. Solve for x: 10 · 32x = 3 · (1.12)x

2. Determine which function has a larger value as x → ∞:
(a). f(x) = 0.0005 · x3 or g(x) = 52, 000 · 2x

(b). f(x) = log x7 or g(x) = 6 · log2 x2

3. Find the equation of the line that goes through the point (8,3) and is perpendicular to the plot of the equation
2x+1
y−1 = 2.

4. The quantity of moisture in a loaf of bread decreases with time as it sits on the table. Suppose that the moisture,
M(t), at time t minutes after being placed on the table decreases according to the function M(t) = Qe−kt. If 10%
of the moisture is gone at the end of 1 hour,

(a). What percentage of the original moisture is present after 30 minutes?
(b). How long will it take until the moisture is reduced to 60% of its original quantity?
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5. Evaluate the following expressions:
(a). cos(sin−1( 5

11 )) =

(b). cos( 32π
3 ) =

6. On February 10, 1990, high tide in Boston was at midnight. The water level at high tide was 9.9 feet; later, at
low tide, it was 0.1 feet. Assuming the next high tide is at exactly 12 noon and that the height of the water is given
by a sine or cosine curve, find a formula for the water level (in feet) in Boston as a function of time t, measured in
hours from midnight.

7. Find the asymptotes for the following function:

y =
13 − 9x + 5x2

2x2 − 1

(a). Vertical:

(b). Horizontal:

(c). Sketch a plot of y(x)

8. The displacement (in feet) of a car moving in a straight line is given by s(t) = 4t2 + t + 1, where t is measured in
seconds.

(a). Find the average velocity of the car over the time interval [9,13].

(b). Find the instantaneous velocity of the car when t = 10.
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9. Find the equation of the tangent line to the curve y −
√

x = 3 (x ≥ 0) at the point (4,5).

10. If h(b) = x2b3 + 3b2 − x2

b3 , find h′(1). Also find h′′(x).

11. The graph of f ′(x) is shown below. At which of the marked points is (a). f(x) the least? (b). f(x) the greatest?
(c). f ′(x) the least? (d). f ′(x) the greatest? (e). f ′′(x) the least? (f). f ′′(x) the greatest?

(0,0)

x

f’(x)

BA
C

D

12. At a time t after it is thrown up in the air, a ball is at a height of f(t) = ct2 +8t+3 meters, where c is a constant.
We are told that at time t = 1 the ball is accelerating downwards at 6 meters/sec2.

(a). What is the velocity of the ball at time t = 1? Is the ball going up or going down at time t = 1?

(b). How high does the ball go?
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13. (a). Let f(x) = x2e−x

2x3+ex
− ln(

√
x). Find f ′(x).

(b). Let f(x) = cos(3 tan(3x)). Find f ′(x).

14. Suppose xy − y2 = ex2

. Compute dy
dx .

15. (a). Suppose that h(x) = 2x + g(x2) and that g′(u) = 3u2. Find h′(x).
(b). Let f(x) = 3e2x+1. Find the 100th derivative, f (100)(x).

16. The average cost per item, C, in dollars, of manufacturing a quantity q of cell phones is given by C = (a/q) + b,
where a, b, are positive constants. (a). Find the rate of change of C as q increases. What are its units? (b). If
production increases at a rate of 100 cell phones per week, how fast is the average cost changing? Is the average cost
increasing or decreasing?
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17. (a). Compute limt→+∞ 12te1/t − 12t.
(b). Compute limt→0

1
t − 1

sin t .

18. A rectangular beam is cut from a cylindrical log of radius 30 cm. The strength of a beam of width w and height
h is proportional to wh2. Find the width and height of the beam of maximum strength.

19. Consider the function f(x) = 3x5 − 5x3.
(a). Determine the critical points and classify each as a local max, local min, or neither.

(b). On which intervals is the function concave up? Concave down? Identify any inflection points.

(c). Find the global max/min on the interval x ∈ [−10, 10].

20. Joe runs a marathon. He gets more and more tired, so his speed decreases over time. His speed at certain times
is given below.

Time (min) 0 15 30 45 60 75 90
Speed (mph) 12 12 11 10 9 8 0

Give upper and lower bounds on the distance that Joe runs during the first hour.
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