
Spring ’05/MAT 250/Exam 4 Name: Show all your work.

1. (5pts) Find f if f ′(x) = e4x + 5 sin x and f(0) = 2.

2. (10pts) Evaluate using the Fundamental Theorem of Calculus, part 2:

a)

∫ 8

4

1

2x
dx =

b)

∫ 16

9

√
x dx =

3. (2pts) If
∫ 3

−1
f(x) dx = 5 and

∫ 6

−1
f(x) dx = 12, how much is

∫ 6

3
f(x) dx?



4. (2pts) Simplify using part 1 of the Fundamental Theorem of Calculus:

d

dx

∫ x

1

3
√

t2 + t− 1 dt =

5. (4pts) Use properties of integrals to show that π ≤
∫ π/2

−π/2

2− cos2 x dx ≤ 2π.

6. (5pts) Use the “area” interpretation of the integral to find
∫ 3

−2
(2x − 2) dx. Draw a

picture.



Spring ’05/MAT 250/Exam 4, take-home portion Name: Show all your work.

The rules: you may use your book and notes on this take-home exam. Your work is to be
entirely your own: you may not talk to anybody else about the exam problems. Turn the
exam in on Friday, May 6th.

7. (10pts) Velocities of a vehicle were taken every 1/2 minute over a 3-minute period. The
table of values is below. Assume the velocity was increasing during the whole interval.
a) Estimate the distance traveled by the vehicle by using the velocities at the beginning of
each time interval.
b) Give another estimate using the velocities at the end of each time interval.
c) Draw a picture of the velocity curve. What is the geometric meaning of the quantities
you computed in a) and b)?
d) Which of a) and b) is an overestimate? Underestimate?

t (min) 0 0.5 1 1.5 2 2.5 3

v (mph) 25 30 33 35 40 44 50

8. (4pts) Write in sigma notation.

3

4
+

4

9
+

5

16
+ · · ·+ 9

64
+

10

81
=



9. (4pts) Use a graph to determine whether

∫ 4

0

e−x2 − 1

2
dx is positive or negative. Explain

your reasoning.

10. (4pts) Suppose the rabbit population in a certain forest is 123 rabbits at time t = 0
and increases at rate r(t) = 3 + et, t in years. How many rabbits are there at the end of
year 4?

Bonus. (5pts) The graph of a function f is drawn below. Sketch the graph of the antideriva-
tive F of f if we know that F (0) = 4.

a cb


