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1. (30 points) Find all the integrals.

a)

∫
x ln(2x)dx

ANSWER:

2



b)

∫
ln(x2)

x
dx

ANSWER:

3



c)

∫
x(ex + 1)dx

ANSWER:

4



2. (30 points) Find the limits.

a) lim
x→∞

ex+2

e2x

ANSWER:

5



b) lim
x→e

ln(x)− 1

ln(ln(x))

ANSWER:

6



c) lim
x→∞

x(1 + 2x)

3x2 + 1

ANSWER:

7



3. (40 points) Does the integral converge or diverge? Give reasons. If you can, evaluate the

integral.

a)

∫ ∞

0

xe−x2

dx

ANSWER:

8



b)

∫ ∞

3

dx

x(ln x)2

ANSWER:

9



Useful formulae

Product rule: (
f(x)g(x)

)′
= f ′(x)g(x) + f(x)g′(x)

Quotient rule: (
f(x)

g(x)

)′
=

f ′(x)g(x)− f(x)g′(x)

g2(x)

Chain rule:
d

dx
f(g(x)) =

df

dg
· dg

dx

loga x =
ln x

ln a
, ax = ex ln a,

loga xn = n loga x, abac = ab+c,

(xα)′ = αxα−1, (ax)′ = ax ln a,

(ln x)′ =
1

x
,

∫
ln xdx = x ln x− x + C

Integration by Parts ∫
u dv = u v −

∫
v du

∫ b

a

u dv = u v|ba −
∫ b

a

v du

L’Hôpital’s Rule (for forms of type 0/0 and ∞/∞)

lim
x→u

f(x)

g(x)
= lim

x→u

f ′(x)

g′(x)

10


