TEST 3

Math 271 - Differential Equations Score: out of 100
Name: /@7
L——-—/@/

Read all of the following information before starting the exam:

e You have 50 minutes to complete the exam.

e Show all work, clearly and in order, if you want to get full credit. Please make sure you read the
directions for each problem. I reserve the right to take off points if I cannot see how you arrlved at
your answer (even if your final answer is correct). : 5

e Please box/circle or otherwise indicate your final answers.

e Please keep your written answers brief; be clear and to the point. I will take points off for rambling
and for incorrect or irrelevant statements.

‘

o This test has 5 problems and is worth 100 points. It is your responsibility to make sure that you
have all of the pages!

e Good luck!
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1. Suppose you have a 2nd order linear differential equations with constant coefficients:
ay” +by' + cy = g().
Using the method of undetermined coefficients write the FORM for the particular solution (y,) using

the given value for g(z) and the general solution of the associated homogeneous equation (y.). Do
NOT try to solve for the unknown constants, just write the form.

(a) g(z) = 2? — 12¢?® and y, = Cie~® + Caze~2. s0

) 2%
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Form of yp: P\x ¥ Bx + C+ De

(b) g(z) = sin(3z) and y. = C; sin(z) + Cs cos(z). so

Form of y,: Nsin(3%) + B cos (3 XB '

(c) g(z) = 4€®sin 2z and y, = Cye®sin(2z) + Cae® cos(2z). so

Form of yp: AX{KS\\'\ (2 7‘\ + Bx €§ (oS (2)<\

2. Solve the following homogeneous Cauchy-Euler Equations:
(a) 2%y —3zy’ =0
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m? —4m=0
w(m-4) =0
VA =0 \\ﬂ«:“(

o Yy o Y
General Solution: H: ("X ¥ CZX - C\ +C X

(b) 42%y" +y =0
Yw? 3 (o-Ym ¥ 1= O
Ym> -Ym +1 =0 |
2(4) 2(4) 2 ok \‘M— -
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General Solution: G x + ICZ Yn (X) X

(c) 322y + 6oy +y =0
3W\2‘+',((,—-3\W\ 4\ :O
2m% + 3ms |l =0

m= -3 324Gy 3% A : oy pedE
2y ¢ 2% ’ -
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General Solution: ¢ X (os ([:* v (x\)*— G* S‘A(f\" M‘)




3. Solve the following differential equation using the method of undetermined coeflicients:

y' — 16y = 2e*°
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4. Solve the following Cauchy-Euler Equation (please simplify you final answer):

2y —zy +y=2z

Fnd y, - | xz'j""x‘j' Y =0
w2 ¥ (-1-\)m 41 =0

mE —2m 41 = 0O

( =D(m-1) = ©

= \\m=\
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Simplified General Solution:




. Suppose we have a spring system with a mass of m = % attached to a spring with £ = 6 (spring
constant). The mass is released from rest (z'(0) = 0) at a position of 2 units above the equilibrium
position (z(0) = —2). The motion is damped (8 = 1) and is being driven by an external force
(f(t) = 10cos(3t)). Solve each of the following parts so we can find the motion of the spring.

2
(a) Write out the differential equation md + ﬁ + kx = f(t).

dt?

A% 4 Lx = 10 cos (34)

(b) Find z. (the solution to the associated homogeneous equation).
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.i_L 2,1 =0
ZW\ +2w\ i 6

mZ 2 m 412 =0

M= =t () o A AT
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-\t "é“
C,e > o (’J_";E-L)—\r Ge sin (\!;‘E.;)
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(c) The particular solution z, is

Tp = 10 (cos(3t) + sin(3t)).

3
Now with the initial conditions we find
—4 —64

Write the exact solution:

:; e'""*cos (m*) (3 L e-llz-l'sM (4[" ) b 2 (0,5 (34)+ s\ (39)




