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318
Final Exam, November 2022

3 hours
Simple calculators are allowed

I) i) Find a general solution of the differential equation (x+ 1)
dy

dx
+ (x+ 2)y = 2xe−x, x > −1.

(4 points)

ii) Show that µ(y) = y3 is an integrating factor of the differential equation xydx+(2x2+3y2−
20)dy = 0 and solve the equation. (4 points)

II) i) Find a general solution of the differential equation y′′ − 16y = 2e4x. (4 points)

ii) Find the form of a particular solution of the differential equation y(4)−y′′ = x+2xex−3xe−x

(Do not evaluate the coefficients). (4 points)

iii) Bacteria in culture grow at a rate proportional to the number of bacteria present at any
time. Initial number of bacteria is 2000 and it is increased by 50% in 10 hours. What will
be the number of bacteria in 20 hours? (4 points)

III) i) Find a general solution of the differential equation xy′′ + (1 − 2x)y′ + (x− 1)y = 0, x > 0,
knowing that y1 = ex is a particular solution of the given equation. (4 points)

ii) Find the solution of the initial value problem x2y′′+ 3xy′+ 2y = 0, y(1) = 0, y′(1) = 1. (4
points)

IV) Find a general solution to the differential equation y′′ − 2y′ + y =
ex

x
, x > 0. (6 points)

V) Let f(x) =



0 , −π < x < −
π

2

−1 , −
π

2
≤ x < 0

0 , x = 0

1 , 0 < x ≤
π

2

0 ,
π

2
< x < π

i) Sketch the function f on (−π, π). (2 points)

ii) Compute the Fourier series of f on (−π, π). (4 points)
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