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1. Verify by substitution that the given function is a solution of the given differential equation:   [8 pts]

y’’ + 4y’ + 4y = 0          y = xe-2x

Answer:  Plug in y'', y' and y and show that both sides are equal.

2.  Find a function y = f(x) that satisfies the differential equation and initial condition:        [8 pts]



dy = x(x2 + 9)1/2                y(-4) = 0

                        dx

                    Answer: y(x) = (1/3)(x^2 + 9)^(3/2) – 125/3         

3. Fill in the table and sketch the slope field for the differential equation.  Sketch 5 solution curves in the slope field.                                            dy = 2x – y                                                             [8 pts]

                                                                   dx

x\y
0
1
2
3

0
0
-1
-2
-3

1
2
1
0
-1

2
4
3
2
1

3
6
5
4
3
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Cursor positior: (-0.48, 3.43)
The bacrwarmroror mom r-; 137 left the computation window,
Ready.

The forward orbit from [2.7, 1.1] left the computation window.
The backward arbit from (2.7, 1.1] left the computation window,
Ready.





           

4. Find the general solution (explicit if possible) of the differential equation:

[8 pts]

               dy = x(2y + 1)

               dx

                 Answer: y(x) = (Ae^(x^2) – 1)/2

5. Find the particular solution (explicit if possible) of the differential equation:

[10 pts]

               dy = yex          y(0) = 2e

               dx

                     Answer: y(x) = 2e^(e^x)

6.  Given the differential equation:         y’ – 2y = 3e2x      y(0) = 0                                                       [10 pts]

    A.  Calculate:  ρ(x) = eSP(x)dx          (Remember:   dy + P(x)·y = Q(x).)

                                                                              dx    

                   Answer:  ρ(x) = e^(-2x)

   B.  Multiply both sides of the differential equation by ρ(x).

                  Answer:  e^(-2x)*y' – 2e^(-2x)*y = 3

   C.  Rewrite the equation in the form:  Dx[ρ(x)y(x)] = ρ(x)Q(x)

                  Answer: Dx[e^(-2x)*y] = 3

   D. Integrate both sides and solve for y(x).

                  Answer: y(x) = 3x*e^(2x)

7. Apply Euler’s method:       dy = f(xn, yn),      y(x0) = y0                                                                                                   [10 pts]

                                               dx

                                                 yn+1  = yn  + h· f(xn, yn)

 to approximate the solution to y(1) on the interval [0,1] with h = 0.2.  Compare the error at each step to the given exact solution:

            y’ = x – y,    y(0) = 1,        The exact solution is  y(x) = 2e- x + x – 1

n
xn
yn
f(xn, yn)
yn+1 = yn + h·f(xn, yn)
Error

0
0
1
-1
0.8
0.0374615062

1
0.2
0.8
-0.6
0.68
0.0606400921

2
0.4
0.68
-0.28
0.624
0.0736232722

3
0.6
0.624
-0.024
0.6192
0.0794579282

4
0.8
0.6192
0.1808
0.6536
0.0803988823

5
1
0.6536




8. Apply Improved Euler’s method to the same initial value problem as problem 7:                [10 pts]

n
xn
yn
      k1 


    un+1
k2 
yn+1
Error

0
0
-1
-1
0.8
-0.6
0.84
0.002538

1
0.2
0.84
-0.64
.712
-.312
.7448
.0041599

2
0.4
.7448
-.3448
.67584
-.07584
.702736
.0051127

3
0.6
.702736
-.102736
.6821888
.1178112
0.70424352
.00558559

4
0.8
0.70424352
.09575648
.723394816
.276605184
0.7414796864
.0057203041

5
1
0.7414796864






9.  Find the general solution to the differential equation by solving the characteristic equation:    [10 pts]

                                  y’’ – 3y’ + 2y = 0

                    Answer: y(x) = C1*e^(2t) + C2*e^(t)

10.  Calculate the Wronskian for the given equations.  Are the equations linearly independent or linearly dependent?            f(x) = 2cos x + 3sin x     g(x) = 3cos x – 2sin x                                   [6 pts]

                   Answer: W = -13, linearly independent

11. Find the particular solution of the differential equation by solving the characteristic equation:[12 pts]

                          2y(3) – 3y’’ - 2y’ = 0        y(0) = 1,   y’(0) = -1,    y’’(0) = 1

         Answer: y(x) = -1.5 + 2.4e^(-t/2) + 0.1e^(2t)
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