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Question 1. Consider the first order linear homogeneous differential equation y'+p (t) y = 0,
where p(t) is a continuous function on the interval (—1,1). Is it possible that the function
y (t) = te?! is a solution of this equation? Explain your answer.

Question 2. Solve the differential equation z?,/ydz + e dy = 0.




Question 3. Consider the differential equation (y* + 2y) dz + (zy® + 2y* — 4z) dy = 0.

(a) Find an integration factor which depends upon only x or y?

(b) Solve the differential equation based on the obtained integrating factor.



Question 4. Consider the differential equation t?y” —2t(t+1)y'+2 (1 +t)y = 0, ¢ > 0. Show
that it has a nontrivial solution like y = t“, a > 0, and using this solution find its fundamental
solution set. Check your answer involving the Wronskian argument.



Question 5. Solve the initial value problem
y" +y = 5sin ()
y(0)=0
y' (0) = —3/2

using the method of undetermined coefficients.



