
MATH 202 Exam #3 — Solutions

1. (20 Points) Evaluate the following integral.∫ ∞
1

xe−x
2

dx

Solution: Let u = −x2, du = −2x dx, dx = −du
2x∫

xe−x
2

dx = −1

2

∫
eu du = −eu

2
= − 1

2ex2

So ∫ ∞
1

xe−x
2

dx = lim
t→∞
− 1

2et2
+

1

2e
=

1

2e

2. (20 Points) Find the exact length of the curve y = ln(1− x2) for 0 ≤ x ≤ 1
2
.

Solution: y = ln(1− x2), so y′ = −2x
1−x2

L =

∫ 1/2

0

√
1 +

(
−2x
1− x2

)2

dx

=

∫ 1/2

0

√
1 +

4x2

(1− x2)2
dx

=

∫ 1/2

0

√
(1− x2)2 + 4x2

(1− x2)2
dx

=

∫ 1/2

0

√
1− 2x2 + x4 + 4x2

(1− x2)2
dx

=

∫ 1/2

0

√
1 + 2x2 + x4

(1− x2)2
dx

=

∫ 1/2

0

√
(1 + x2)2

(1− x2)2
dx

=

∫ 1/2

0

1 + x2

1− x2
dx

=

∫ 1/2

0

−1 + 2

1− x2
dx

=

∫ 1/2

0

−1 + 2

(1 + x)(1− x)
dx

=

∫ 1/2

0

−1 + 1

1 + x
+

1

1− x
dx

= −x+ ln(1 + x)− ln(1− x)|1/20 = −1

2
+ ln

(
3

2

)
− ln

(
1

2

)
= −1

2
+ ln(3)
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3. (15 Points) Test the series for convergence or divergence.

∞∑
n=1

n2e−n
3

Solution: Series converges by the integral test, let u = −x3, du = −3x2 dx,∫
x2e−x

3

dx = −1

3

∫
eu du = −e−x

3

3
= − 1

3ex3

So ∫ ∞
1

x2e−x
3

dx = lim
t→∞
− 1

3et3
+

1

3e
=

1

3e

4. (15 Points) Test the series for convergence or divergence.

∞∑
n=1

√
n4 + 1

n3 + n

Solution: Series diverges by direct comparison.

√
n4 + 1

n3 + n
>

√
n4

n3 + n
=

n2

n3 + n
>

n2

n3 + n3
=

n2

2n3
=

1

2n

5. (15 Points) Test the series for convergence or divergence.

∞∑
n=1

n2 + 1

5n

Solution: Series converges by the ratio test.

lim
n→∞

(n+1)2+1
5n+1

n2+1
5n

= lim
n→∞

(n+ 1)2 + 1

5n+1

5n

n2 + 1
= lim

n→∞

1

5

(n+ 1)2 + 1

n2 + 1
=

1

5

6. (15 Points) Test the series for convergence or divergence.

∞∑
n=1

en

n2

Solution: Series diverges by the divergence test.

lim
n→∞

en

n2
= lim

n→∞

en

2n
= lim

n→∞

en

2
=∞
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