
11am Quiz 9

Fall 2012 S o l u t i o n s

Math 0220

1. [5 points] Evaluate the definite integral

4∫
1

e
√
x

√
x
dx.

Solution: Substitution: u =
√
x, du =

1

2
√
x
dx, dx = 2

√
x du, u(1) = 1, u(4) = 2.

Hence,

4∫
1

e
√
x

√
x
dx =

2∫
1

eu√
x
· 2
√
x du = 2

2∫
1

eu du = 2 eu
∣∣∣∣2
1

= 2
(
e2 − e

)
.

2. [5 points] Evaluate the definite integral

2∫
1

lnx

x2
dx.

Solution:

2∫
1

lnx

x2
dx =

2∫
1

x−2 lnx dx

By parts: u = lnx, du =
1

x
dx, dv = x−2 dx, v = −x−1 = −1

x
.

Then

2∫
1

lnx

x2
dx = − lnx

x

∣∣∣∣2
1

−
2∫

1

(
−1

x

)
· 1

x
dx = − ln 2

2
+

2∫
1

x−2 dx

= − ln 2

2
+

[
−1

x

]2
1

= − ln 2

2
+

1

2
=

1− ln 2

2
.

bonus problem [5 points extra] Evaluate the integral

∫
x
√
x2 + 1 dx

Solution: Trig. substitution: x = tan θ, dx = sec2 θ dθ,
√
x2 + 1 =

√
tan2 θ+ =

√
tan2 θ + 1 = sec θ.

Then

∫
x
√
x2 + 1 dx =

∫
tan θ · sec θ · sec2 θ dθ =

∫
sec2 θ · tan θ sec θ dθ

[substitution: u = sec θ, du = tan θ sec θ dθ]

1



=

∫
u2 du =

u3

3
+ C =

sec3 θ

3
+ C =

(√
x2 + 4

)3
3

+ C =
(x2 + 4)3/2

3
+ C

Note: sec θ =
√
x2 + 1

2


