
MATH 1310, Fall 2016 Name:
Instructor: Elizabeth Winkelman
Due: October 27, 2016 (In Class)

Lab #7

Instructions : Please show all of your work as partial credit will be given where
appropriate, and box your final answer. Be sure to check your solutions.

1. A person stands on a lighthouse that is 30 meters tall. At time t = 0 a ship ap-
proaches at a speed of 2 meters per second traveling directly towards the lighthouse
from 160 meters away (from the base of the lighthouse).

(a) How fast is the distance between the person and the ship decreasing one
minute after the ship leaves?

(b) How fast is the angle of elevation (the angle between the surface of the water
and the line of sight from the ship to the person) changing when the ship is
30 meters from the lighthouse?



2. Find the absolute maximum and minimum values of the following functions on
the given intervals and state for what x-values they occur.

(a) f(x) = 3x4 + 8x3 − 6x2 − 24x+ 1 for x ∈ [−3, 3]

(b) g(x) = ex cos2(x) for x ∈ [0, π]
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3. The following function s(t) is the position for a particle as a function of time on the
interval t ∈ [0, 8] (where time t is measured in minutes and postion s is measured
in feet).

s(t) =
t4

4
− 5t3 + 33t2 − 80t

(a) What is the maximum and minimum position for the particle on the given
interval?

(b) What is the farthest distance the particle gets from the origin on the given
interval?

(c) What is the initial position, velocity, and acceleration.
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(d) What is the maximum and minimum velocity on the given interval?

(e) What is the maximum speed on the given interval?

[Recall that speed is the absolute value of velocity.]

(f) What is the maximum and minimum acceleration over the interval.
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4. Use the following derivatives and initial value to graph the original function f(x).

(a)
f ′(x) = x2 − 2x+ 1 f(0) = 0

(b)
f ′(x) = −2xe−x2

f(0) = 2
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5. (Mean Value Theorem)

(a) Find the value c in the interval [0, 1] where the slope of the tangent line is
equal to the slope at the endpoints for f(x) = x3.

(b) Use the Mean Value Theorem to prove Napier’s Inequality:
For b > a > 0

1

b
<

ln(b)− ln(a)

b− a
<

1

a
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