1/8 Math 202.161, Exam II

1. [12 points] Verify that the set of functions {z, z%, 1/z } form a
fundamental set of solutions of z3y"” + 2%y” — 2zy/ + 2y =0
on (0,00). Form the general solution
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2. (a) [5 points] Verify that y,, = 3¢** and y,, = 7° + 3z
are, respectively, particular solutions of

y// _ 6y' + 5y — _962z

and
y" — 6y + 5y = 5z% + 3z — 16
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(b)[5 points] Use part(a) to find particular solutions of

y" — 6y + 5y =522+ 3z — 16 — 9% _—@

and y" — 6y + 5y = —102% — 62 + 32 + ¢ ____@
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3. [8 points] Given that y; = z sin(ln z) is a solution to the DE: z%y” — z'y + 2y = 0. Use the
Reduction of Order Formula, to find the second Linearly Independent Solution ;.
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4. P points] (a) Given y" — 3y’ + 2y = 5¢%*.
If y; = €%, is a solution to the associated homogeneous equation. Use the method of

Reduction of order to find % second linearly independent solution y»(x) of the

homogeneous equation.
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% pomts ) Find a particular solution to the nonhomogeneous equation.
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5. [6 points| Find the general solution to the fourth order DE:
d Y d? y

Q letd N BL -/JVXY\ 18 @ {L“QQ%@

—0

Q\’\ "\)QW\ -\2—3 =13 tﬁ/g@
Se j C Q +Q K-\— CL‘ C@SQ’ K}* Q%w%ﬁ
o

6. [6p t]F nd the general solution of ¢’ +6y" +1' 34y = 0, if it is known that y; = €™ %* cos z
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5. [6 points] Find  differential operator that annihlates
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9. [12 points] Solve the IVP

y' -5y =x—2 subject to  ¥(0) = 0, y/(0) =2
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10. {10 points] Solve the DE by Variation of Parameters: y" +y = cos*z
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11. [6 points] Solve the DE:
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12. [6 points] Given the Cauchy-Euler DE:

z%y" — dzy + 6y = In z°

Use the substitution z = €, to transform it to a differential equation with constant coefficients
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