
Hw7 Solution

Section 3.2 3. Solution:

y1 = e−2t, y2 = te−2t

y′1 = −2e−2t y′2 = e−2t − 2te−2t.

Therefore

W = y1y
′
2 − y′1y2 = e−2t(e−2t − 2te−2t) + 2e−2tte−2t

= e−4t.

4. Solution:

y1 = et sin t, y2 = et cos t

y′1 = et sin t+ et cos t y′2 = et cos t− et sin t.

Therefore

W = y1y
′
2 − y′1y2 = et sin t

(
et cos t− et sin t

)
−
(
et sin t+ et cos t

)
et cos t

= e2t
(
sin t cos t− sin2 t− sin t cos t− cos2 t

)
= −e2t.

19. Solution:

y1 = cos(2t), y2 = sin(2t)

y′1 = −2 sin(2t) y′2 = 2 cos(2t)

y′′1 = −4 cos(2t) y′2 = −4 sin(2t)

y′′1 + 4y1 = −4 cos(2t) + 4 cos(4t) = 0

y′′2 + 4y2 = −4 sin(2t) + 4 sin(4t) = 0

Therefore y1 and y2 are solutions of the equation y′′ + 4y = 0.

W = y1y
′
2 − y′1y2 = cos(2t)2 cos(2t) + 2 sin(2t) sin(2t)

= 2(cos2(2t) + sin2(2t)) = 2 6= 0.

They constitute a fundemental set of solutions.
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20. Solution:

y1 = et, y2 = tet

y′1 = et y′2 = et + tet

y′′1 = et y′′2 = 2et + tet

y′′1 − 2y′1 + y1 = et − 2et + et = 0

y′′2 − 2y′2 + y2 = 2et + tet − 2(et + tet) + tet = 0

Therefore y1 and y2 are solutions of the equation y′′ − 2y′ + y = 0.

W = y1y
′
2 − y′1y2 = et(2et + tet)− ettet = 2e2t 6= 0.

They constitute a fundemental set of solutions.

23. Solution:

y′′ − t+ 2

t
y′ +

t+ 2

t2
y = 0.

p(t) = −t+ 2

t
.

W = Ce−
∫

p(t)dt = Ce
∫

t+2
t

dt = Ce
∫

1+ 2
t
dt = Cet+2 ln |t| = Ct2et.
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