MATH 286 section G1, Exam #2

1. Consider the second order nonhomogeneous differential equation
y' —y -2y = 2" (1)

(i) (4 pts) Find a particular solution of (1) by the method of undetermined coefficients.
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(ii) (5 pts) Find a solution of (1) satisfying y(0) = 1,1(0) = 3.
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(iii) (5 pts) Find a particular solution of (1) by the method of variation of parameters.
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2 Set up the 'appropriate’ form of a particular solution y, when you use undetermined
coefficients method. No need of the values of the coefficients.
(i) (3 pts) ¥’ — 2y +y = €* +sinz + z°.
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(i) (3 pts) y® +y' = 2® + xcosz + ze®.
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3. (10pts) Let g(z) be a function defined on [0, 7 w1th§(

(i) Find the fourier sine series of
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(ii) Find the fourier cosine series of %—
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4 (i) (8pts) Use fourier series method to solve the end point equation

Y+ 9y = 32,0 <z < m;y'(0) = ¢/(m) = 0.
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(ii) @f)ts) Solve the heat equation

Uy = Su:w,

1‘%’(0>t) = 'Urx(ﬂ,t) = 07
u(z,0) = 3z;0<z<1,t>0.
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Bonus question (5pts)
Solve the following equation

Yt Yz,

y(0,t) = y(mt)=0,
yt(fl:, 0) = 0,
y(z,0) = sin3z — 2sinbz.

(hint: one way to attack it is the method of separation of variables).
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