
Study Guide for Exam 2

1. You are supposed to know how to use the 3 types of trigonometric
substitution, and carry out the integration accordingly.

(1)
√
a2 − x2, u = a sin θ, du = a cos θ,

√
a2 − x2 = a cos θ,

(2)
√
a2 + x2, u = a tan θ, du = a sec2 θ,

√
a2 + x2 = a sec θ,

(3)
√
x2 − a2, u = a sec θ, du = a tan θ sec θ,

√
x2 − a2 = a tan θ.

Example Problems
• Compute the following integrals:∫ √

7x2 + 1 dx∫
x√

3− 2x− x2
dx∫ √

5− 4x2 dx

2. You are supposed to know
◦ the proper form of the partial fractions,
◦ how to determine the appropariate constants apperaring in the

partial fraction,
◦ how to compute the integral accordingly.

Example Problems
• Compute the following integrals:∫

x2

(x− 1)2
dx∫

x+ 2

x2 + 2x+ 2
dx∫

x

(x+ 1)(x− 1)(x− 2)
dx∫

x2

(x− 1)2(x2 + 1)
dx

3. You are supposed to know how to compute the arc length by the
formula

L =

∫ b

a

√
1 +

(
dy

dx

)2

dx =

∫ d

c

√
1 +

(
dx

dy

)2

dy.

Example Problems
• Problems 9 and 11 in Section 8.1 on Page 549 of the textbbok
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4. You are supposed to know how to compute the area of the surface
obtained

(1) by rotating the curve around the x-axis

S =

∫ b

a

2πy

√
1 +

(
dy

dx

)2

dx =

∫ d

c

2πy

√
1 +

(
dx

dy

)2

dy

(2) or, by rotating the curve around the y-axis

S =

∫ b

a

2πx

√
1 +

(
dy

dx

)2

dx =

∫ d

c

2πx

√
1 +

(
dx

dy

)2

dy.

Example Problems
• Webassign HW 17 Problems 5, 7, 8
5. You are supposed to be able to aapproximate the value of the

integration using the following 3 methods
◦ Midpoint rule,
◦ Trapezoidal rule,
◦ Simpson’s rule.

Example Problems
• Webassign HW 16 Problems 5, 6

6. You are supposed to know why a given improper integral is im-
proper, and accordingly to be able to determine if the given improper
integral is convergent/divergent. In case it is convergent, you should
be able to compute its value.

Example Problems
• Evaluate the following improper integrals∫ ∞

0

ex

e2x + 1
dx∫ 9

0

1

x− 1
dx∫ 9

0

1
3
√
x− 1

dx∫ ∞
−∞

x dx∫ ∞
−∞

xe−x
2

dx
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7. You are supposed to be able to compute the coordinates (x, y) of
the centroid of a given fugure.

x =

∫ b

a

x{f(x)− g(x)} dx∫ b

a

{f(x)− g(x)}
,

y =

∫ b

a

1

2
{f(x)2 − g(x)2} dx∫ b

a

{f(x)− g(x)}
.

Example Problems
• Webassign HW 18 Problems 4,5,6
• Example 4 of Section 8.3 on Page 563 of the textbook
• Find the centroid of the region D bounded by the curves y = x3,

x + y = 2, and x = 0. (Note that this one is different from the one in
Webassign.)

8. You are supposed to be able to determine if a given sequence is
convergent/divergent. In case it is convergent, you should be able to
compute its limit.

Example Problems
• Webassign HW 19 Problems 7,8,9,10, 11


