
Midterm 2 Exam

Math 125 Fall 2017

Instructions: This is a 50 minute exam. You may not consult any notes or books during the
exam, and no calculators are allowed. Show all of your work on each problem. Attach extra
paper if you need more space.

Name:

Problem Score
1 (12 pts)
2 (5 pts)
3 (5 pts)
4 (10 pts)
5 (8 pts)
6 (10 pts)

Total (50 pts)
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1. [10 points] Compute the following

(a) ∫
1√
π
dx

(b) The average value of f(x) = x2 on the interval [0, 3].

(c)

d

dx

(∫ √x
0

cos(y2) dy

)
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(d)

lim
n→∞

n∑
i=1

√
i

n3/2

2. [5 points] Use linear approximation at a = 1 to approximate (.99)−2. Is it an overesti-
mate or underestimate?
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3. [5 points] Does there exist a function such that f(0) = 1, f(1) = 3, f(2) = 2, and
f ′′(x) > 0 for all x? You must give a reason. No partial credit will be given for a

simple yes or no answer. A drawing is not a sufficient explanation.

4. [10 points] Consider the function f(x) =
1

x(x− 3)2

(a)(4 points) The first derivative is f ′(x) =
3(1− x)

x2(x− 3)3
. Find intervals of increase and

decrease. Find any local extrema.
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(b)(4 points) The second derivative is f ′′(x) =
6(2x2 − 4x+ 3)

x3(x− 3)4
. Find where f is

concave up and down as well as any inflection points.

(c)(2 points) State any horizontal or vertical asymptotes. You do not need to give
justification.
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5. [8 points] A paper cup has the shape of a cone with height 10cm and radius 3 cm (at
the top). If water is poured into the cup at a rate of 2 cm3/s, how fast is the water
level rising when the water is 5 cm deep?
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6. [10 points] You are standing at the edge of a slow-moving river which is one mile wide
and wish to return to your campground on the opposite side of the river. You can
swim at 2 mph and walk at 3 mph. You must first swim across the river to any point
on the opposite bank. From there walk to the campground, which is one mile from
the point directly accross the river from where you start your swim. What route will
take the least amount of time? You may assume that the route of swimming directly
to the campground or the route of swimming directly to the opposite side of the river
and then walking 1 mile are not the optimal routes.
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