7 b 55}!%#99 ﬁffy 9:‘6 gg&“fffﬁdgﬁffgfgf%‘a:*gf
7 Llere rn 9280 Final Exam, 2 May 2006

1. (chl: Separable Equation)
222 + 4z (27
1+z \8 ) '
(a) [20%)] Find all equilibrium solutions.
(b) [80%)] Find all non-equilibrium solutions in implicit form.
To save time, do not solve for y explicitly.
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Use this page to start your solution. Attach extra pages as needed, then staple.
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2. (chl: Linear Equation)
2
< (a) [60%)] Solve 20'(t) = —32 + T 1'u(zt), v(0) = —16. Show all integrating factor

e
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steps.
d
(b) [40%] Solve 2v/z + 2 Zi—g =y+m, y(0) = —7.
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Use this page to start your solution. Attach extra pages as needed, then staple.
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3. (ch3: Recipe)
.- (a) Using the recipe for higher order constant-coefficient differential equations, write
out the general solutions:

(a.1) [25%] y* - 9" =0,
(a.2) [25%] Char. eq. r%(r —4)(r® — 16r)*(r* +16)* =0 .

(b) [50%] Given 4z"(t) + 42'(t) + 2(t) = 0, which represents a damped spring-mass
system with m = 4, ¢ = 4, k = 1, solve the differential equation [40%)] and classify
the answer as over-damped, critically damped or under-damped [10%).
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Use this page to start your solution. Attach extra pages as needed, then staple.
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4. (ch3: Undetermined Coefﬁ(:lents)
Determine for y** + 4y* = z + 73 + e + z cos 2z the corrected trial solution for y,

according to the method of undetermined coefficients. To save time, do not evaluate

the undetermined coefficients!
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Use this page to start your solution. Attach extra pages as needed, then staple.
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5. (ch5: Eigenanalysis Method) B
Given
5110
1510
A=lo o7 0]
1051
then

(a) [75%)] Display eigenanalysis details for A.
(b) [25%] Display the solution x(t) of x'(t) = Ax(¢).
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Use this page to start your solution. Attach extra pages as needed, then staple.
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6. (ch5; Putzer Spectral Formula) LY b 7;7\!&; |0
Let 4 x 4 real matrix A have eigenvalues —2, 0, 2, 3.

Display the general solution of u’ = Au according to Putzer’s spectral formula. Don’t
expand matrix products, in order to save time. However, do compute the coefficient
functions 7, T2, 73, 74. The correct answer for r4, using A in increasing magnitude,

is T4(t) = — e 4 e — L2 + e
u'z Au
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Use this page to start your solution. ach extra pages as needed, then staple.
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7. (ch6: Stability and Phase Diagram)
(a) [40%)] Draw a figure to illustrate an asymptotically stable equilibrium for v’ = f(u),

a 2-dimensional system. Draw a second figure to illustrate a stable equilibrium that

is not asymptotically stable.
(b) [60%] Define saddle, spiral, center and node for a linear 2 X 2 system u’ = Au, in

terms of the eigenvalues of A.
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Use this page to start your solution. Attach extra pages as needed, then staple.



Name. | b{{( ¢ H "‘5( G v 2280 Final Exam, 2 May 2006

8. (ch7: Laplace Theory)
(a) [20%] Display the 4 entries of the basic Laplace Table. j 0
(b) [40%] State 6 Laplace rules. ’
(c) [40%)] State Lerch’s Theorem [cancellation law]. Please include hypotheses on the
integrands of the Laplace integrals in the cancellation law.
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Use this page to start your solution. Attach extra pages as needed, then staple.
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9. (ch7: Laplace Method) y =
(a) [50%] Solve for f(t):
d § s+2 d S
L(f)=— ¢
) ds ((s +1)2 + 4) T e 10 T ((3(3 +1)(s — 1)) et

(b ) [25%)] Solve y" + 4y’ + 4y = t, y(0) = y'(0) = 0 by Laplace’s Method.
(c) [25%)] Solve the system ¢’ =z —y, ¥ = z+y +2, 2(0) = 0, y(O) = 0 by Laplace’s
Method for z(t) only. Don’t solve for y(t)!
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Use this page to start your solution. Attach extra pages as needed; then staple.
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9. (ch7: Laplace Method)
(a) [50%)] Solve for f(t):
_ s s+2 4+ 9 d ( s )

£(f) *((s-{—l) 244 +32+25+1O (sYs+1)(s — 1)

(b ) [25%)] Solve y" + 4y’ + 4y = t, y(0) = y'(0) = 0 by Laplace’s Method.
(c) [25%] Solve the system &' =z —y, y' = v+y+2, z(0) = 0, y(0) = 0 by Laplace’s

s—8+1

Method for z(t) only Don t solve for y(t)!
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Use this page to start your solution. Attach extra pages as needed, then staple
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10. (ch9: Fourier Series)
(a) [30%] Find the Fourier sine and cosine coefficients for the 1-periodic function f(¢)

equaltot —1on0<t <1

(b) [20%] Define a function f piecewise continuous on a <t <b.

(c) [20%)] State Fourier’s convergence theorem.

(d) [30%] Find the (standard) Fourier coefficients for the 27-periodic function f(¢) =

sin®(t ) — cos(2t) + sin(2t) cos(3t).
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10. (ch9: Fourier Series)

(a) [30%)] Find the Fourier sine and cosine coefficients for the 1-periodic function f (t)
equal tot —1on 0 <t <1

(b) [20%] Define a function f piecewise continuous on a <t <b.

(c) [20%)] State Fourier’s convergence theorem.

(d) [30%] Find the (standard) Fourier coefficients for the 2r-periodic function f (t) =
sin?(t) — cos(2t) + sin(2t) cos(3t).
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