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Problem 1

Solution. (i)
dy
dt
− 1√

1− t
y = 0, y(0) = 5.

Step 1: Seperate variables
dy
y

=
dt√
1− t

.

Step 2: Integrate ∫ y(t)

y(0)

dy
y

=
∫ t

0

dτ√
1− τ

,

ln y(t)− ln y(0) =
∫ t

0
d
(
−2
√

1− τ
)
= −2

√
1− t + 2,

ln
y(t)
y(0)

= 2
(

1−
√

1− t
)

.

Fill rest of the steps.
y(t) = 5e2(1−

√
1−t).

(ii)
dy
dt

+ (t ln t) y = 0, y(1) = 7,

⇒ dy
y

= −t ln tdt,

∫ y(t)

y(1)

dy
y

= −
∫ t

1
τ ln τdτ.

Hint: Use integration by parts to find
∫ t

1 τ ln τdτ.∫ t
1 τ ln τdτ = 1

2

∫ t
1 ln τdτ2 = 1

2

(
τ2 ln τ

∣∣t
1 −

∫ t
1 τ2d ln τ

)
= 1

2 t2 ln t− 1
2

∫ t
1 τ2 · 1

τ dτ

= 1
2 t2 ln t− 1

4 t2 + 1
4 .

⇒ ln
y(t)
y(1)

= −1
2

t2 ln t +
1
4

t2 − 1
4

.

Therefore,
y(t) = 7e−

1
2 t2 ln t+ 1

4 t2− 1
4 = 7t−

1
2 t2

e
1
4 t2− 1

4

1
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Problem 2

Solution. (i)
dy
dt

+ 4y = 7e−2t, y(0) = 3.

Step 1: Evaluate ∫ t

0
p(τ)dτ =

∫ t

0
4dτ = 4t.

Step 2: Evaluate∫ t
0 e
∫ τ

t p(τ)dτg(τ)dτ =
∫ t

0 e4(τ−t) · 7e−2τdτ = 7
∫ t

0 e2τ · e−4tdτ = 7e−4t ∫ t
0 e2τdτ

= 7e−4t · 1
2 e2τ

∣∣∣t
0
= 7

2 e−4t (e2t − 1
)

,

⇒ y(t) = 3e−4t +
7
2

e−4t
(

e2t − 1
)
= −1

2
e−4t +

7
2

e−2t.

(ii)
dy
dt

+
1
t

y = 6 sin 2πt, y(1) = 1,∫ τ

t
p(τ)dτ =

∫ τ

t

1
τ

dτ = ln
τ

t
,

⇒
∫ t

1
p(τ)dτ = ln t,

y(t) =
1
t
+
∫ t

1
eln τ

t 6 sin 2πτdτ =
1
t
+
∫ t

1

τ

t
6 sin 2πτdτ =

1
t
+

6
t

∫ t

1
τ sin 2πτdτ.

Hint: Use integration by parts.∫ t
1 τ sin 2πτdτ = − 1

2π

∫ t
1 τd cos 2πτ = − 1

2π

(
τ cos 2πτ|t1 −

∫ t
1 cos 2πτdτ

)
= − 1

2π (t cos 2πt− cos 2π) + 1
2π ·

1
2π sin 2πτ|t1

= − 1
2π t cos 2πt + 1

2π + 1
4π2 sin 2πt,

⇒ y(t) =
1
t
+

3
πt
− 3

π
cos 2πt +

3
2π2t

sin 2πt.

Problem 3

Solution. According to Kirchhoff loop law,

L
dI
dt

+ RI = V(t) = −V0 sin ωt.

Put this equation in the standard form:

dI
dt

+
R
L

I = −V0

L
sin ωt.

Assume I(0) = I0.
Hint: Use integration by parts.∫ τ

t
p(τ)dτ =

∫ τ

t

R
L

dτ =
R
L
(τ − t),



EE3121 Differential Equations for Electrical Engineering – Homework #1 3

⇒
∫ t

0
p(τ)dτ =

R
L

t,

y(t) = I0e−
R
L t −

∫ t

0
e

R
L (τ−t)V0

L
sin ωτdτ = I0e−

R
L t − e−

R
L t · V0

L

∫ t

0
e

R
L τ sin ωτdτ.

∫ t
0 e

R
L τ sin ωτdτ = 1

ω

∫ t
0 e

R
L τd cos ωτ = − 1

ω

(
e

R
L τ cos ωτ

∣∣∣t
0
−
∫ t

0 cos ωτde
R
L τ

)
= − 1

ω e
R
L t cos ωt + 1

ω + R
Lω2

∫ t
0 e

R
L τd sin ωτ

= − 1
ω e

R
L t cos ωt + 1

ω + R
Lω2

(
e

R
L τ sin ωτ

∣∣∣t
0
−
∫ t

0 sin ωτde
R
L τ

)
= − 1

ω e
R
L t cos ωt + 1

ω + R
Lω2 e

R
L t sin ωt− R2

L2ω2

∫ t
0 e

R
L τ sin ωτdτ,

⇒
∫ t

0
e

R
L τ sin ωτdτ =

− 1
ω e

R
L t cos ωt + 1

ω + R
Lω2 e

R
L t sin ωt

1 + R2

L2ω2

.

Therefore,

I(t) = I0e−
R
L t − LωV0

L2ω2 + R2

(
e

R
L t +

R
Lω

sin ωt− cos ωt
)


