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Discussion Section:

1.) (4 pts each) Find the Inverse Laplace Transform of the following expressions
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1.) (continued) Find the inverse Laplace transform:
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2. (12 pts) Six second order equations and four y(r) - graphs are given below. For each y(z) - graph,
determine the second-order equation for which y(r) is a solution, and state briefly how you know
your choice is correct.
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2
3. (14 pts) Find the general solution of : Q+ 6d++ 8y=16t+e>
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4. Short answer (4 pts each)

a) Whatis the beating frequency and the rapid response frequency of the solution to the

2

undamped equation: %+ 9y =2cos(41)
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b) Given the 2" order linear non-homogeneous differential equation %+4%+ 13y =3cos(2t)

has general solution y(t) = ke cos3t +k,e >’ sin 3:-1—%003 2t +%sin 2t. What is the general

solution of —+4E+13y—15¢os(2r) I H\FL}' L;.]
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c) What is the amplitude of the steady state behavior of behavior of a 2nd order differential
equation whose general solution is given by : y(t) =ke™ +k,e™ +3sin2t + 5cos 2t
R T

; 5-124;}'7 QM he,‘r\wr~<;f“
A;;\ | 32'1- ¢t = m




Name: Discussion Section:

5. (10 pts) Compute the Laplace Transform of the function w(z) using the definition of the Laplace
Transform:
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7. (10 pts) The nonlinear autonomous system
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has an equilibrium point at (-2,4). Use Linearization to classify they type of equilibrium point. If

the equilibrium point is a spiral sink or a spiral source give the direction of the spiral.
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d’y _dy

6. (12 pts) Find a particular solution of F-F 65+ 8y=5cos3t using complexification.
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8. (14 pts) Solve the 2"d order linear non-homogeneous initial value problem:

(you can use the next page too if you need more space)
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Table 6.1

Frequently Encountered Laplace Transforms.
y©)=2£711] Y(s)= £[7] Ay = £711] Y(s) = £1]
y{t)y=et Flgks= L {s>a) =" Y(s)= i!- (s>0)
s—a satl
t) =sinwt ¥§)= = o= t Y(s)= :
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Table 6.2
Rules for Laplace Transforms:
Gaven functions y(f) and w(f) with L] y] = ¥(s) and L]w] = W(5s) and constants @ and a.
Rule for Laplace Transform Rule for Inverse Laplace Transform
dy
2| L] = 5211 50 = 5% - 0

LIy + w] = LIyl + £L[w] = Y(s) + W(s)
Llay] =Lyl =a¥(s)
Llua(t)y(t —a)] = ™ ¥ L[y] = e ¥(s)

L[ {B)] = Y(s — a)

LY + W] = L71[Y]+ L7 W] = p(6) + ()

L Y] = el Y] = ay(®)

L7He Y] = ua(Dyit — a)

LY (s — a)] = e L~ [¥] = e (1)




