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The problems on this list may be done by the method of variation of parameters.

For each problem find the general solution by using the method of variation of parameters. In those
cases where it is feasible, use also the method of undetermined coefficients.

In some cases below the integration, or even just the algebra, may be challenging. You may grow
noticeably older working out the solution. On a test | may just ask you fofaitme of the solution,
rather than the actual solution, so you will have time to do more than one problem!

The solutions provided below have not been proof-read. There may be some typos. If your solution
appears not to agree with mine, check first to see if it is equivalent. If not, then check your work. If
it checks out then you may have found an error in my work. By all means let me know.

Problem 1. ,
d—xg +y = sec(x)
Solution 1.
y(z) = ¢1 cos(x) + cosin(x) + z sin(z) + cos(x) log(cos(x))
Problem 2. 2
T;; +y = tan(z)
Solution 2.
y(z) = c1 cos(x) + casin(z) — cos(x) * log(sec(x) + tan(z))
Problem 3.

2
dTCZ + y = tan(z) tan(z)
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Solution 3.
y(x) = ¢1 cos(x) + cosin(x) 4 log(sec(z)) sin(z) + x cos(x)
Problem 4. P
dT[:Z +y = tan®(x)
Solution 4.
y(z) = ¢1 cos(x) + cosin(x) — 2 + sin(z) log(sec(x) + tan(zx))
Problem 5.
%y — ann2
T2 +y = sec”(x)
Solution 5.
y(x) = ¢ cos(z) + casin(x) — 1 + sin(x) log(sec(z) + tan(z))
Problem 6. N
YYo= cos?
= +y = cos”(x)
Solution 6. -
y(x) = ¢1 cos(x) + cosin(x) + 375 cos(2x)
Problem 7. P
Y x
a2 =
Solution 7. .
y(x) = c16® + e 4 erh
Problem 8. - . .
Y Y _ e
P P A
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Solution 8.
1 :
y(@) = 1™ + e + 5 — e log(1 + ") —e " log(1 + )
Problem 9. P ;
d—xz - 2% + y = e” arctan(z)
Solution 9.

y(z) = c1€” + cawe® + % (arctan(z)z® + arctan(z) — zlog(1 + z%))

Problem 10.

Solution 10.

y(z) = c1e” cos(x) + coe” sin(z) + e (x sin(x) + log(cos(z)) cos(z))

Problem 11. ,
d d
xzd—lz — xﬁ +y = 4z log(x)

Hint: The complementary solution igz) = c¢;x + cox log(x).

Solution 11. )
y(z) = crx + coxlog(z) + % log® ()

Problem 12.

d?y dy
2 _ 3

Hint: The complementary solutionigz) = c;2? + coz®.

Solution 12.
y(x) = c10? + cox® + 423 (log(z) — 1)

Problem 13.

[N

d?y dy 1
2 2 _
v dx2+xdx+(x ‘4>y($)f

Hint: The complementary solutionigz) = ¢; ﬂfg) + 02%.
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Solution 13. @) n@ 1
COS(T si(x
y(z) =1 NG C2 NG ﬁ
Problem 14. ,
d*y = dy 1 3 .
2% J hat 2 - — 3
T3 —&-xdx + (m 4) y(z) = x2 sin(x)
Hint: The complementary solutionigz) = clﬂ\/g) + CQ%.
Solution 14. @ (@) 1 sin(e) @
COS(T Sin(xr SIN(x ) — T COS(T
Y A N
Problem 15. . ,
dy d=y dy
v 37 _J _ AT
dx3 dx? + dx ¢
Solution 15.
y(x) = c16®® + cpe” + c3 — xe”
Problem 16.
@ _ — win( )
et YT
Solution 16.
1
y(x) = c16” + cee™" + c5 cos(x) + ¢y sin(x) + Vi cos(x)
Problem 17.
Dy | gy (V2
e y=e sin 5
Solution 17.

var [ V2 Vis V2 e o
y(m) = (€ 2 sin T + coe 2 CcOos T 4+ c3e” "2 sin T

\/§£L> — \/§$e@ Cos (ﬁx) — ﬂxeﬁm sin <\/§x>
8

_ \3a
+ cue 2 cos

2

2
2 8

Problem 18.

2
chZ +y = (z* + 1) cos(2z)
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Solution 18.
—27x* + 46822 — 995 14423 — 960
y(x) = c1 cos(x) + casin(z) + v 31 i cos(2x) + % sin(2z)

Problem 19.

=y +y = (2" +1) cos(x)

dx?
Solution 19.

bat — 152 20" — 1022 4 25
y(@) = 1 cos(x) + casin(@) + 22 cos(x) + T T2 @)
20 20
Problem 20. ,
d Yy dy — 3z —3z
gz T Sy = (e e
Solution 20.
» 1 7 1 1
y(x) = 61621 + 026_3z + (637 - 36) e — (1037 + 25) re 3%
Problem 21. P ]
y  dy 6

—~ + -~ — 6y = —1944

dx? + dx Gy 944z
Solution 21.

y(x) = 162 + cpe 37 + 32420 4 3242° + 18902 4 234023 + 495022 + 3990z + 2315

Problem 22. ,
d’y dy .
E—F%—Gyzl‘ﬁ-&n(ﬁc)

Solution 22.

1 1 1
y(x) = c16®® + 3% — 5%~ 36 " 50 cos(z) — =0 sin(z)
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Problem 23.

d2y Ay — sin2

) + 4y = sin“(x)
Solution 23. L

y(x) = ¢1 cos(2z) + cosin(2z) + 35 sin(2x)

Problem 24.

d*y dy — s

Tz Ty = sin(z)
Solution 24.

1
y(x) = ¢1 cos(2x) + cosin(2z) + 3 sin(x)
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