MATH 286 section G1, Final Exam

You have three hours for 6 problems, 100 pts.

1 Find all solutions of the following first order differential equations.
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(iii) (6pts) ® + ye¥ + z + (¥ + e¥ + ze™)y' = 0.
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2 Solve the following second order differential equations.

(i)(6pts) y” — 6y’ + 10y = 0 with y(0) = 1,¢'(0) = 3.
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(ii)(6pts) Suppose differential equation
C R a5y =0

has a characterized equation as
rr—130*+2r+1)=0.

Find the general solution of the differential equation.
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(iii) Set up the 'appropriate’ form of a particular solution y, when you use undetermined
coefficients method. No need of the values of the coefficients.
(a) (3 pts) ¥ — 2y +y = ze® + zsinz + z°.
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(iv)(6pts) Find a particular solution of the following equation by the method of variation
of parameters.

y" 4+ 3y + 2y = 4e”.
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3 (10 pts) Find the solutions of tz” + (3t — 1)z’ + 3z = 0 with £(0) = 0 by the method
of Laplace transform.
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4. Let f(z) be a function defined on [0, 7] with f(z) = 2.
(1)(5pts) Find the fourier sine series of f.
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(i) (8pts) Use fourier series method to solve the end point equation
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5 Find the solution the following partial differential equations. No procedure needed.
(i)(4pts) heat equation, 0 < z < m,t > 0.

U = gy,
u(0,t) = wu(mt)=0
u(z,0) = 2.
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(ii) (4pts) wave equation 0 <z < m,¢ > 0.

Yt = 16Yza,
y(0,¢) = y(mt) =0,
y(z, 0y = 2,
yi(x,0) = b5sin2z + 3sin3z.
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6 Solve the system of equations
(i)(8pts)
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Suppose we already found A = 1,1, 1.
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(iii) Dirichlet problem.
(a) (4pts) boundary value problem for the rectangular {0 <z < 2,0 <y < 3}.

Uge + Uyy =0
u(z,0) = u(z,3)=u(2,y) =0;
u(0,y) = sin Y _ 5sin 3my.
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(b)(4pts) boundary value problem for the disk with radius 5.

ru,. + ru.+uw=0 0<r<5
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n odd

jL(X)Q):‘g\ Y 20 .

25




(ii) (7pts) Find the solution of the nonhomegenous system X' = AX + f(t) with X(0) =0
and
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Suppose we already find e = y Y J.
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