Calculus IT - Exam 2 - Techniques of Integration

October 20, 2022

Name:
Honor Code Statement:

Additional Honor Statement: I have not observed another violating the Honor
Code.

Directions: Justify all answers/solutions. For each of the first five problems, find
the integral and identify the technique of integration used. Calculators are not
permitted. You may use the table of trigonometric identities given on the last page.
Each problem is worth 10 points. If you need extra space, use the blank white paper
provided.

1. Evaluate the integral.
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2. Evaluate the integral.
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3. Evaluate the integral.
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4. Evaluate the integral.
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5. [5 points each]

(a) In one sentence, explain why the integral fow tanz dz is improper. Then
express (but do not evaluate) it as a sum of two improper integrals.
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(b) Give an example of two functions f(z) and g(x) which illustrates that
the following claim is false. False claim: If f(z) < g(z) and [° g(z)dz
diverges, then [° f(z)dz also diverges.
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6. Determine if the given integral i convergent or divergent.
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Trigonometric Identities

Addition and subtraction formulas

e sin(z +y) =sinzcosy + cosrsiny

)=
e sin(z — y) =sinxz cosy — coszsiny
e cos(z +y) =coszcosy —sinzsiny
)

e cos(z —y) = coszcosy + sinzsiny

tan z+4-tan y
l1—-tanztany

tanz—tany

e tan(z +y) =
) 14+tanxtany

e tan(zr —y
Double-angle formulas

e sin(2z) = 2sinz cosz

e cos(2z) = cos?z — sin’z = 2cos’z — 1 =1 — 2sin’z

e tan(2z) = 2z

Half-angle formulas

o sin’z = I_%S(h)
e cos’r = }ﬁw
Others
e sin Acos [sin(A — B) + sin(A + B)]

B=1
e sin Asin B = L[cos(4 — B) — cos(A + B)]
B

e cos Acos B = [cos(A — B) + cos(A + B)]



