
Math 114
Spring 2009
Professor Readdy
Exam I Review

1. Evaluate the integrals

(a)
∫ 1

1 + 8x
dx

(b)
∫ 2

1

x2

x3 + 1
dx

(c)
∫ 1

x(ln x)2
dx

(d)
∫ ex

ex + 1
dx

(e)
∫ π/3

0

1

4 + x2
dx

2. Differentiate

(a) a(x) = sinh 4x

(b) b(x) = cosh(cos x)

(c) d(x) = tanh 3x

3. Find the area of the region bounded by the curves

(a) y = 1/x, y = x2, y = 0, x = e

(b) y = 1− 2x2, y = |x|
(c) y = sin x, y = cos x for 0 ≤ x ≤ 2π

4. Integrate

(a)
∫ dx

1 + x2

(b)
∫ dx√

1− x2

5. Integrate

(a)
∫ 2

0
xex dx

(b)
∫ 1

0
x2e−x dx

(c)
∫ 4

0
e
√

x dx

6. Find the volume of the solid obtained by rotating the region R bounded by y = ex, y = 0,
x = 0, x = 2 about the x-axis using disks. Be sure to draw R.



7. Find the volume of the solid obtained by rotating the region R bounded by y = ex, y = 0,
x = 0, x = 2 about the y-axis using shells. Be sure to draw R.

8. Let R be the region bounded by y = ln x, y = 0 and x = e2. Set up the integrals to find
the volume of the solid obtained by rotating the region R around the x-axis using

(a) disks

(b) shells

(c) Evaluate one of the integrals from part (a) and (b).

9.
∫

tan x dx

10.
∫

sin4(4x) dx

11.
∫ π

0
cos2 x dx

12. Repeat the previous problem using a different technique of integration.

13.
∫ π/2

0

sec2 x

tan x
dx

14.
∫ dx

x2 + 2x + 5

15.
∫ dx

1 + cos x

16.
∫ 2dx

1− x2

17.
∫ 2dx

1 + x2

18. Derive the integral in 16. using a trig substitution.

19.
∫

cos(3x) cos(7x) dx

20.
∫

cos3 x sin2 x dx

21.
∫

sin3 x dx

22.
∫

ln x dx

23.
∫ √

16− 4x2 dx



Helpful Equations you will be given for the exam:

sin(a + b) = sin a cos b + cos a sin b
cos(a + b) = cos a cos b− sin a sin b
sin a cos b = 1

2
(sin(a− b) + sin(a + b))

sin a sin b = 1
2
(cos(a− b)− cos(a + b))

cos a cos b = 1
2
(cos(a− b) + cos(a + b))

Reminder:

Exam I
Wednesday, February 11, 2009
Time: 9:00 am to 9:50 am
Location: CB 102

Material:
Sections 3.11, 5.5, 6.1 through 6.3, 7.1 through 7.4
Please remember to bring photo ID to the exam.
No calculators are allowed for the exam.


