
UNIVERSITY OF GRANADA.
Ordinary Exam: Mathematical Methods II.
Degree in Physics
January 21th 2019.

Name and Surname:

Duration: 2.5 hours

1. [3 points ] Given the Riccati differential equation

y′ +
y

x
− 2y2 = − 2

x2
,

a) Make the change of variable y → z = (y + 1
x)−1 and check that

you arrive to a linear equation.

b) Solve the linear equation and determine the general solution y(x)
(and its domain) for the original Riccati equation.

2. [3 points ] Find the general solution to the Cauchy-Euler differential
equation

x2y′′ − 3xy′ + 5y = x2 ln(x) (x > 0)

3. [4 points ] Find the general solution, by power series about x = 0, to
the differential equation

9x2y′′ + 9xy′ + (x2 − 1)y = 0 .

a) Are there analytic solutions about x = 0? Justify the answer.

b) What is the radius of convergence?






