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1. (20 points) Differentiate

a) f(x) = e3 log3 x

ANSWER:

2



b) g(x) =
ln(x + 1)2

2(x + 1)2

ANSWER:

3



2. (20 points) Integrate

a)

∫
(x2 + 1)ex(x2+3)

ex(x2+3) + 5
dx

ANSWER:

4



b)

e2∫

1

log2(x
ln 2)

x
dx

ANSWER:

5



3. (15 points) Solve the differential equation

dy

dx
= −k (x− a) y, y(a) = 1

where a is a constant.

ANSWER:

6



4. (25 points)

a) Solve the differential equation

y′ + y = ex.

Determine the constat of integration using the fact that the function is even y(x) = y(−x).

ANSWER:

7



b) What if the function is odd y(x) = −y(−x)

ANSWER:

c) If ya and yb are the solutions of a) and b) respectively, show that

y′a = yb, and y′b = ya

8



5. (20 points) Solve the initial value problems

xy′ + y = xex2

, y(1) = e/2

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
,

∫
1

x
dx = ln x + C

(ef(x))′ = ef(x)f ′(x)
∫

ef(x)f ′(x)dx =

∫
eudu = ef(x) + C

∫
ekxdx =

ekx

k
+ C

∫
fα(x)f ′(x) dx =

f(x)α+1

n + 1
+ C

y′(x) + P (x)y(x) = Q(x) ⇒
[
e

∫
P (x)dxy(x)

]′
= Q(x)e

∫
P (x)dx
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