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1. Construct an appropriate function 𝐹 and a domain 𝐷 to write the following differential equations in the
general form.

(a)
d2𝑦

d𝑥2
+ sin(𝑥)d𝑦

d𝑥
= log(𝑥).

(b) exp

(
d3𝑦

d𝑥3
− d𝑦

d𝑥

)
+ 𝑥

(
d2𝑦

d𝑥2

)2
= 0.

(c)
𝑛∑
𝑗=0

𝑎 𝑗

(
d𝑛𝑦

d𝑥𝑛

)
= 0 where 𝑎 𝑗 : R → R is a function for 0 ≤ 𝑗 ≤ 𝑛.

2. Show that the differential equation

d𝑦

d𝑥
=
√
|𝑦 |, 𝑦(0) = 0

has four different solutions through the point (0, 0). Sketch these solutions in the (𝑥, 𝑦) plane. Comment
about the well–posedness of this problem.

3. Construct a continuous solution to the problem

d𝑦

d𝑥
+ 𝑝(𝑥)𝑦(𝑥) = 𝑞(𝑥)

where

𝑝(𝑥) =
{
𝜆1 if 0 ≤ 𝑥 ≤ 1
𝜆2 if 𝑥 > 1

and 𝑞(𝑥) =
{
𝜆3 if 0 ≤ 𝑥 ≤ 1
𝜆4 if 𝑥 > 1.

4. Test for the exactness and solve the following differential equations

(a) (1/𝑥 − 1/𝑦)d𝑥 + (𝑥/𝑦2)d𝑦 = 0

(b) (𝑦 cos(𝑥) − sin(𝑦))d𝑥 + (sin(𝑥) − 𝑥 cos(𝑦))d𝑦 = 0

(c) (1 − 𝑥𝑦)−2d𝑥 + (𝑦2 + 𝑥2(1 − 𝑥𝑦)−2)d𝑦 = 0

5. A function is said to be periodic with period 𝑝 is 𝑓 (𝑥 + 𝑛𝑝) = 𝑓 (𝑥), where 𝑛 is an integer. Suppose that
𝑓 is continuous and periodic with period 𝑝 for all 𝑥. Show that if 𝜑 is a solution of the homogeneous
equation

d𝑦

d𝑥
+ 𝑓 (𝑥)𝑦(𝑥) = 0

then 𝜑(𝑥 + 𝑝) is also a solution. Show that for some constant 𝑐, 𝜑(𝑥 + 𝑝) = 𝑐𝜑(𝑥).
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