
Math 141 Exam #2 Key (Spring 2017)

1 The curves intersect where x = 0,±2
√

2. By symmetry (both curves are given by odd
functions) the area bounded in the 3rd quadrant is the same as the area bounded in the 1st
quadrant. The total area A is thus twice the area in the 1st quadrant:
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Long division gives
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= x− x
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and so, letting u = x2 + 1, we have
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2 Let u = tan−1 y2 and v′ = y, so that u′ = 2y
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and v = 1
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y2:∫ 1/

√
2

0

y tan−1 y2 dy =

[
1

2
y2 tan−1 y2

]1/√2
0

−
∫ 1/

√
2

0

y3

y4 + 1
dy

=
1

4
tan−1

(
1

2

)
− 1

4

∫ 5/4

1

1

t
dt

=
1

4
tan−1

(
1

2

)
− 1

4
ln

(
5

4

)
,

where we make the substitution t = y4 + 1.

3 Let u = x sinx and v′ = cosx, so u′ = sinx+x cosx and v = sinx. Now, using the identity
sin2 x = 1

2
(1− cos 2x), we have∫
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∫

(sin2 x+ x cosx sinx)dx,

and so

2

∫
x sinx cosx dx = x sin2 x−

∫
sin2 x dx = x sin2 x− 1

2

∫
(1− cos 2x)dx

= x sin2 x− 1

2

(
x− 1

2
sin 2x

)
+ c

Finally, ∫
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4
x+ c.

Note: the reduction formula on the back of the exam could also be used to determine
∫

sin2 x dx,
though the answer will look a little different.

4 Letting u = cos β, so −du = sin β dβ, we have∫
sin3 β cos5 β dβ =
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∫
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5 Set q = 6 tan θ, so dq = 6 sec2 θ dθ. Since q = 6 implies θ = π/4 and q = 6
√

3 implies
θ = π/3, we obtain:∫ π/3
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(Note: the formula for
∫

sinn x dx on the back of the exam helps.)

6a Making the substitution 3 tan θ = x, so dx = 3 sec2 θ dθ, we have

Area =

∫ 4

0

1√
x2 + 9

dx =

∫ tan−1( 4
3
)

0

sec θ dθ =
[

ln | sec θ + tan θ|
]tan−1( 4

3
)

0
= ln 3.

6b We have
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=
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+
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so
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which yields the system of equations {
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The solution to the system is (A,B) =
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so

x− 5 = Ax(x+ 1) +B(x+ 1) + Cx2 = (A+ C)x2 + (A+B)x+B,
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which yields the system of equations {
A+ C = 0
A+B = 1

B =−5

The solution to the system is (A,B,C) = (6,−5,−6), so∫
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8a With partial fraction decomposition we obtain∫ −2
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So the integral converges.

8b First, letting u = −x2/2 so that du = −x dx,∫ ∞
0

xe−x
2/2dx = lim

t→∞

∫ t

0

xe−x
2/2dx = − lim

t→∞

∫ −t2/2
0

eu du = − lim
t→∞

[
e−t

2/2 − 1
]

= 1.
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provided the two integrals at right converge. Now,∫ 3
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Ka-Boom!!! The integral at right in (1) diverges. (Note: evaluating the integral in this problem
in the usual way would turn up a real value as the answer, but this would be wrong.)


