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1. Find the value of the sum lim
N→∞

1
N

N∑
k=1

(
1 + k

N

)5
by expressing it as a definite integral.
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2. Suppose

∫ 1

0

f(x)dx = 1 and

∫ 3

0

f(2x)dx = 4. Find

∫ 5

0

f(x + 1)dx.
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3. Find the derivative of

∫ x3

x2

sin(t)dt.
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4. Compute the integral ∫
x3 sin(x2)dx .

(Hint: substitution then integration by parts.)
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5. Compute the integral ∫
sin(x) cos(3x)dx .

(Hint: cos(A + B) = cos(A) cos(B)− sin(A) sin(B) and sin(A + B) = sin(A) cos(B) +

cos(A) sin(B).)
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Question 5 — continued.
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6. Compute the integral

∫
1

(x− 2)(x + 4)2
dx.
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Bonus. Compute the integral

∫
1

(x2 + 1)2
dx.
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