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Problem 1:

Solve the following homogeneous differential equations:

(1)

()
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Solution:

()Step 1: Seperate variables

dy  dt
y VIt

/y(t) dy /
y(0) V-7

Iny(t) — Iny(0) = /td(—Q\/l —7)=-2V1—-t+2,
1n@:2(1—\/1—t).

Step 2: Integrate
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Fill rest of the steps.

(ii
o+ (tnt)y = 0,y(1) = 7.
= dy _ —tIntdt,
Y

y(t) q t
/ = —/ 7 In 7d7.
y(1) Y 1

Hint: Use integration by parts to find [} 7 Inrdr.
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Problem 2:

Solve the following non-homogeneous differential equations:

d
d_?z + 4y = Te %, y(0) = 3. (1)

d 1
d—i + Y= 6 sin 27t, y(1) = 1. (2)
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Solution: (i)

dy _ 9t
— +4y=7 0) = 3.
5 Ty =Te ,4(0)

' ‘
/ p(T)dr = / 4dr = 4t.
0 0

f(f eftTp(T)dT ( d7-_ ft e4(7' t) . 7o 2TdT = 7ft 27 | o= 4t g1

_at [t B
4t fo 27‘d7_ — Te™ 4t 1 27‘ 7 4t (62

Step 1: Evaluate

Step 2: Evaluate

o =

7 1 7
N y(t) _ g4t 4 56—475 (6275 o 1) _ _56—475 4 56—275.

_1)
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()
dy 1
d_i + 2y = Gsin2nt,y(1) = 1,

T T 1
/t p(T)dr :/t ;dT — ln%,

t
:>/ p(7)dr = Int,
1

y(t) = 1+ flt e t6sin 2r7dr = 1 + flt Z6sin 2m7dT

_ 1 6 t .
=<+ tfl 7sin 27 rdrT.

Hint: Use integration by parts.
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flt Tsin 2nrdr = % f1 7d cos 2wt
= - (7‘ cos 2r7 |t L= 1t COS 27T7'd7')
= — = (tcos 2mt — COS 27?) + 5= - 5= sin 277
— zit cos 27t + 5 —|— o L sin 27Tt
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Problem 2:

An electrical circuit is given in the following figure. We assume that
the values of R and L are known, and the sine wave voltage source
is given by V(t) = —V,sinwt. Find the current I(t) in the circuit.

Inductor
L henrys

!
Sine wave +
voltage source Resistor
R ohms
Source turns on
att=0
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Solution: According to Kirchhoff loop law,

dI
L& + RI =V (t) = —Vpsinwt.

Put this equation in the standard form:

dl R Vi
+ —1 = _fo sin wt.

dt ' L
Assume I1(0) = I,.
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/ dT_/—dT_ (r— 1)

Hint: Use integration by parts.
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