Linear Algebra
Differential Equations Math 54 Lec 005 (Dis 501)

1. Find all solutions for below equations.

a.
y"(t) + 7y'(t) + 10y(t) = 0
Answer. cre”2t 4 cqe~ 5t
b.
y"(t) +2y'(t) — 3y(t) =0
Answer. ciet + coe™3t
c.
y'(t) —4y(t) =0, y(0) =4, y'(0)=—4
Answer. et 4 3e~2
d.
y"(t) = 8y'(t) + 16y(t) =0, y(1) =3, y'(1) =13
Answer. 3e*(t=1) 4 (1 — 1)et(t=1)
e.
y"'(t) — 4y (t) + 5y(t) = 0
Answer. cie?t cost + coe?tsint
f.
y"(t) = 6y'(t) + 10y(t) =0, y(=1)=2, y'(-1) =9
Answer. 2e3(tH1) cos(t + 1) 4 3e3HD sin(t 4 1)
g.
Yy’ () — 3y (t) + 2y(t) = 2sin 2t
Answer. 3cos2t — sin 2t + cjet + coe?t
h.
" / _ 3 2
y'(t) —2y'(t) + by(t) = —5t° —t* — 10t + 2
Answer. —t3 4+ t2 + ¢; et cos 2t + coet sin 2t
1.
y"(t) — 2y (t) + y(t) = —8cos 3t + 6 sin 3t
Answer. cos 3t + cie! + cotel
j-
y'(t) — o (t) — 2y(t) = 2t* + 4% — 1242
Answer. —t* + cre™t + cye?
k.

Y (t) — 2y (t) + 2y(t) = t*(cost + 2sint) — 4t(cost + sint) + 2cost

Answer. t2cost + ciet cost + coet sint
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2. Find all solutions for below equations.

a.

t%y"(t) — 5ty'(t) + 8y(t) = 0

Answer. c1t* + cot?

2y (t) 4+ Tty' (t) + 8y(t) = 0

Answer. ¢1t=% + cot =2

2y (1) — 3ty (t) +4y(t) = 0

Answer. ¢1t2 + cot?Int

2y (1) — 2y(t) = 48

Answer. t3 + ¢t 4 cot ™2

t2y" (t) + ty' (t) +y(t) = 83 — 1

Answer. 13 —t+ 14 cit 4+ cot ™!

2y (t) + 2ty (t) — 2y(t) = 10t3

Answer. t3 + ¢1t2 + cot ™1

2y (t) = 5ty (t) + 9y(t) =0, y(1) =4, y'(1) =9

Answer. 4¢3 — 3t3Int

2y (t) + 3ty (t) + 5y(t) = 0

Answer. c1tcos(21nt) + cot sin(21nt)

2y (t) — ty/ (t) + 10y(t) = 10£2 + 9t + 10

Answer. t2 +t+ 1+ cit "t cos(3Int) + cot~Lsin(3Int)
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3. Find one solution y(t) satisfying each equation.

a.

Note that

THOBTORET

y'(t) = 2y(t)° = 2y(t) = 0

y'(t)+y(t) =0, y(0)=1, y'(0)=0

y"(t) —6y(t)* =0

y'(t) + e 20 =0

1
/Tzﬁ = arctany

Answer. 3

t

Answer. e

Answer. tant

Answer. cost

Answer. sint

_1
Answer. E=DE

Answer. Int

Answer. v/t
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4. Find all solutions for below equations.

a.
y"" () — Ty (t) + 19y" (t) — 23y (t) + 10y(t) = 0
Answer. ciet + coe® + c3e? cost + cqe®t sint
b.
y"(t) — 8y (t) + 23y" (t) — 30y (t) + 18y(t) = 0
Answer. ¢1e3 + cote3t + cset cost + cuet sint
c.
y""(t) — 6y" (t) + 11y"(t) — 6y'(t) = 0
Answer. ¢ + caet + cge®t + cye?
d.
y""(t) — 6y"(t) — 8y'(t) — 3y(t) =0
Answer. cie~t + cote™t + cat?et + cqe?t
e.
2" (t) + ty' (t) — y(t) = 0
Answer. cit + cot Int + c3t(Int)?
f.

2y (t) — 3t%y" () + 6ty (t) — 6y(t) =0

Answer. ¢t + cot? + cstd



