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Example numbers refer to the 7th edition textbook.

Test 1: 1 – 4
Test 2: 1 – 9
Test 3: 1 – 13
Test 4: 1 – 16
Final: 1 – 16

1 Techniques of Integration Part A

All necessary trigonometric identities will be provided, but basic derivatives should be mem-
orized.

• Evaluate an indefinite integral using integration by parts. (Section 7.1 Example 1–3)

• Evaluate an indefinite integral involving trigonometric functions. (Section 7.2 Example
1, 2, and 4–7)

2 Techniques of Integration Part B

• Evaluate an indefinite integral using trigonometric substitution. (Section 7.3 Example
1, 3, and 5)

• Evaluate an indefinite integral using polynomial division and partial fraction decom-
position. (Section 7.4 Example 2, 4, and 5)

3 Numerical Integration

• Approximate the value of a definite integral using the midpoint and trapezoidal rules.
Draw a picture to accompany your work. (Section 7.6 Example 1)

• Bound the error of an approximation given by the midpoint and trapezoidal rules. The
error formulas will be provided. (Section 7.6 Example 3)

• Find the least number of subintervals needed to ensure the error produced by the
midpoint and trapezoidal rules are less than a certain tolerance. (Section 7.6 Example
2)



4 Improper Integrals

• Evaluate or show divergence of an improper integral with infinity in one or both bounds.
(Section 7.8 Example 1–3)

• Evaluate or show divergence of an improper integral whose integrand has a vertical
asymptote in the domain of integration. (Section 7.8 Example 5, 7, and 8)

• Apply the comparison test to show whether an improper integral is convergent or
divergent. (Section 7.8 Example 9 and 10)

5 Hydrostatic Force

• Compute hydrostatic force (in metric units) against a rectangle, triangle, trapezoid, or
circle. (Section 8.3 Example 1–2)

6 Probability

• Determine a value of k such that kf(x) is a probability density function. (Section 8.5
Example 2)

• Find a constant a such that P (X ≥ a) is equal to a given probability. (Section 8.5
Exercise 11c)

• Compute the mean value of a continuous random variable. (Section 8.5 Example 3)

7 Separable Differential Equations

• Solve a first order differential equation with initial conditions. (Section 9.3 Example
1–3)

8 Parametric Equations

• Find the slope of the tangent line at a point on a parametric curve. (Section 10.2
Example 1–2)

• Find the area bounded by a parametric curve. (Section 10.2 Example 3)

9 Polar Equations

• Find the slope of the tangent line at a point on a polar curve. (Section 10.3 Example
9)

• Find the area bounded by a polar curve. (Section 10.4 Example 1–2)



10 Series I

Determine whether a series with positive terms converges or diverges by choosing from among
the following techniques. For the comparison tests, it will be useful to know which geometric
series (Section 11.2 Theorem 4) and p-series (Section 11.3 Theorem 1) converge.

• Divergence Test (Section 11.2 Example 9)

• Integral Test (Section 11.3 Example 1, 4)

• Comparison Test (Section 11.4 Example 1, 2)

• Limit Comparison Test (Section 11.4 Example 3, 4)

11 Series II

Determine whether a series with positive and negative terms converges absolutely, converges
conditionally, or diverges by choosing from among the following techniques.

• Alternating Series Test (Section 11.5 Example 1, 2)

• “Absolute convergence implies convergence” (Section 11.6 Example 3)

• Ratio Test (Section 11.6 Example 4)

• Root Test (Section 11.6 Example 6)

12 Estimation of Series

• Bound the remainder of a series with positive terms. (Section 11.3 Example 5b)

• Bound the remainder of an alternating series. (Section 11.5 Example 4)

13 Power Series

• Find the interval of convergence of a power series. (Section 11.8 Example 2, 4, 5)

14 Manipulating Known Maclaurin Series

• Modify a standard Maclaurin series to represent a similar function. (Section 11.10
Example 6, 9)

• Integrate a Maclaurin series. (Section 11.10 Example 11)

• Multiply Maclaurin series. (Section 11.10 Example 13)



15 Taylor’s Theorem

• Determine the Taylor series of a function from the definition. (Section 11.10 Example
3, 7)

• Given the Taylor series of a function, determine the maximum possible error on its
interval of convergence if only a few terms are used as an estimate. (Section 11.11
Example 1, 2)

16 Lines and Planes

• Determine the vector and parametric equations of a line from given information. (Sec-
tion 12.5 Example 1, 2)

• Determine the vector and linear equations of a plane from given information. (Section
12.5 Example 4, 5)



Formulas

Half-Angle Identities

sin2 θ =
1

2
(1− cos(2θ))

cos2 θ =
1

2
(1 + cos(2θ))

Error Bounds for Approximate Integration

Let EM and ET denote the error in estimating an integral with the Midpoint and Trapezoid
Rules, respectively. The use of these rules to evaluate

∫ b

a
f(x) dx on n subintervals yields

• |EM | ≤
K(b− a)3

24n2
and

• |ET | ≤
K(b− a)3

12n2
,

where K is a constant satisfying |f ′′(x)| ≤ K.

Hydrostatic Force

The hydrostatic force of water against a surface with an area of A square meters at a depth
of d meters is approximately 9800dA Newtons.

Taylor Series

The Taylor series for the function f centered at a is given by

f(x) =
∞∑
n=0

f (n)(a)

n!
(x− a)n.



Common Maclaurin Series

1

1− x
=

∞∑
n=0

xn R = 1

ex =
∞∑
n=0

xn

n!
R =∞

sinx =
∞∑
n=0

(−1)n
x2n+1

(2n+ 1)!
R =∞

cosx =
∞∑
n=0

(−1)n
x2n

(2n)!
R =∞
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