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Instructor name: N. Brewer

Honor Statement:

By signing below you confirm that you have neither given nor received any unauthorized assistance on this exam.  This includes any use of a graphing calculator beyond those uses specifically authorized by the Mathematics Department and your instructor.  Furthermore, you agree not to discuss this exam with anyone until the exam testing period is over.  In addition, your calculator’s memory and menus may be checked at any time and cleared by any testing center proctor or Mathematics Department instructor. Failure to obey instructions from a proctor may result in removal from the testing center and a failing grade for the exam.


              Signature

                                                 Date



Instructions:

1. Please read each problem carefully.

2. Provide complete and well-organized answers. 

3. Answers without supporting work will be given zero credit.  Partial credit is granted only if work is shown.

4. Always indicate your methods and ways in which you used your calculator to solve a problem.

5. Please use the back of your test if you need scratch paper.

6. No calculators with Qwerty keyboards or ones like the Casio 


FX-2, TI-89 or TI-92 that do symbolic algebra may be used.

7. Proctors reserve the right to check calculators.

8. The usage of cell phones is prohibited.

9.  Formulas are contained within the problems where needed.

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

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             

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

[8 pts]

               dy = x(2y + 1)

               dx

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

[10 pts]

               dy = yex          y(0) = 2e

               dx

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    

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

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

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

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











































Show all work!!

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

                                                                dy = f(xn, yn)     y(x0) = y0

                                                                dx

                                                 k1  =  f(xn, yn)

                                               un+1  = yn  + h· k1

                                                 k2  =  f(xn+1, un+1)

                                                 yn+1  = yn  + h·(1/2)( k1 + k2)

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
      k1  = 

 f(xn, yn)
    un+1  =

    yn  + h· k1
k2  =  

f(xn+1, un+1)
yn+1  =

yn  + h·(1/2)( k1 + k2)
Error























































Show all work!!

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

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

(Remember that:  (i) Distinct real roots, r1 ≠ r2 , have solution type  (C1e(r1·x) + C2e(r2·x) )

                             (ii) Repeated real roots, r1 = r2= ….= r,  have solution type  (C1e(r1·x) + C2xe(r2·x) + ….)

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]

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

(Remember that:  (i) Distinct real roots, r1 ≠ r2 , have solution type  (C1e(r1·x) + C2e(r2·x) )

                             (ii) Repeated real roots, r1 = r2= ….= r,  have solution type  (C1e(r1·x) + C2xe(r2·x) + ….)

                             (iii) Distinct complex pairs, a + bi, have solution type  e(a·x) (C1cos(bx) + C2sin(bx))

                             (iv) Repeated complex pairs, a + bi, a + bi, …. have solution type  

                                                              ( e(a·x) (C1cos(bx) + C2sin(bx))

                                                             + xe(a·x) (C3cos(bx) + C4sin(bx)) + …..)    )
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