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October 4 Homework Problems 

1. Solve the following initial value problem: y’ + 4y = 20, with y(0) = 2.  Show the details of your work. 

2. Solve the following initial value problem: y’ = 1 + y2, with y(0) = 0.  Show the details of your work. 

3. Show that the initial value problem xy’ = 4y, with y(0) = 1 has no solution.  Does this contradict our 
present existence theorem? 

4. Find all initial conditions such that the initial value problem (x2 – 2x)y’ =2(x – 1)y, with y(x0) = y0 has 
(a) no solution, (b) more than one solution, and (c) precisely one solution. 

5. Verify that the functions cos 3x and sin 3x form a basis of solutions for the differential equation y’’ + 
9y = 0 and solve the initial value problem with y(0) = 4 and y’(0) = -6.  

6. Solve the following initial value problem: 9y’’ + 6y’ + y = 0; y(0) = 4; y’(0) = -13/3.  (Show each step.)  

7. Solve the following boundary value problem: y’’ + 2y’ + 2y = 0; y(0) = 1; y(/2) = 0.  (Show each step.)  

8. Find a second-order homogenous linear differential equation for which the functions e3x and xe3x are 
solutions.  Find the Wronskian and use it to verify that these solutions are independent. 


