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Exercise 1. Solve the initial value problem (3p)

[

dy
dt + 2y = e−2t

y(0) = 4.

by first finding a particular solution (with guesswork).

Exercise 2. Solve the following initial-value problems:

(a) dy/dt− y = 1 + 3t with y(0) = 0.
(b) dy/dt + 2y = sin 3t with y(0) = 2.
(c) dy/dt + 2y = e−t + e−4t with y(0) = 3.

Exercise 3. A vessel has initially 100 liters of salt solution with salt concentration 5 grams per
liter. A salt solution is then added that has a lower salt concentration 2 grams per liter. This
happens at a rate 3 liters per minute. At the same time liquid is removed from the vessel at
a rate of 3 liters per minute (we assume that the salt solution is well mixed during the whole
procedure). How long does it take for the salt concentration to reduce to 3 grams per liter?

(3 p)

Exercise 4. According to Newton’s Law of cooling, an object whose temperature is T in a
medium whose temperature is M cools according to the equation

dT

dt
= k(M − T )

where k and M are constants.

(a) Solve this differential equation with the inital condition T (0) = T0.

(b) Suppose that T0 = 100◦, M = 60◦ and that after 6 minutes we have that T is 80◦. What is
T after 12 minutes. (3 p)

Exercise 5. (Separation of variables) Solve the following:

(a) y′ = 2x/y
(b) y′ = y2/x2

Exercise 6. Use separation of variables to solve: (3 p)

(a) dy
dx = −y3/4, with y(0) = 16.



(b) x dy
dx = xy + y, with y(1) = 2.

Exercise 7. Solve the following ODE’s: (3p)

(a) y′′ − 5y′ + 6y = 0.
(b) y′′ − 6y′ + 9y = 0.
(c) y′′ + 4y = 0.

Exercise 8. Solve the following initial value problem.





y′′ − 7y′ + 10y = 0
y(0) = 1
y′(0) = 0.

Solutions to 1,3,4,6 and 7 to be handed in by Monday 4thth December.

My office: 1W3.31 (office hour 13-14 on mondays)
Our webpage: http://www.maths.bath.ac.uk/˜ gt223/MA10192.html


