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Exercise 1. Consider a first order linear differential equation y ′ + p(t)y = q(t).
Determine a general expression in terms of p and q for an integrating factor. Deduce
the expression of a special solution to the equation.

Exercise 2. Solve the differential equation

t2y ′ + y ′ + y =
5t

etan−1(t)
.

Exercise 3. Solve the differential equation y ′+p(t)y = 0, where p(t) = 2 for 0 ⩽ t ⩽ 1
and p(t) = 1 for t > 1.

Exercise 4. Draw the direction field of the equation

y ′ = y2 + t2.

Exercise 5. Consider the function u(t) which satisfies the differential equation

µu ′ + λu = et

subject to the initial condition u(0) = u0. Show that u(t) = v(t) +w(t) where w(t)
satisfies the same differential equation as u(t) with initial value w(0) = 0 and v(t)
satisfies the corresponding homogenous equation µv ′+λv = 0 with initial value v(0) =
u0.
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