CITYy UNIVERSITY OF HONG KONG
DEPARTMENT OF ELECTRICAL ENGINEERING

Homework #1

Solutions:

Course: EE3121 Differential Equations for Electrical Engineering
Date:

Problem 1
Solution. (i)
dy 1
= — =0,y(0) =5.
ar =g = 0

Step 1: Seperate variables

dy  dt
vy VIt
Step 2: Integrate
yvirdy  t dt
/y<o> v /o 1-7
Iny(t) ~Iny(0) = [ d(-2vI7) = -2/T - +2
t
ln% =2(1-v1-1).
Fill rest of the steps.
y(t) = 502(1-V1-t).
(if)

% +(tnt)y = 0,y(1) =7,

oY _ —tIntdt,

y(t) t
/ dy_ _ / Tlntdr.
y) Y 1
Hint: Use integration by parts to find |’ 1t TIntdr.

fltrlnrdr = %fltlnrdrz =1 (TZII’ITH — flt Tzdlnr) = %tzlnt—%fff
=12Int— 12+ 1.

Therefore,

_ 142 1.2 1 _ 12 12 1
y(t)=7€ steInt+zt5—; — 7t 5t t°—3

1

2

1

Tdr
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Problem 2
Solution. (i)

dy
dt

t t
/ p(t)dt = / 4dt = 4t.
0 0

f eft Te(T )dT— Fod(t—t) 72TdT—7ft 2T pdtdr — 7o 4
:% 4 (g2 1),

+4y = 7e7,y(0) = 3.

Step 1: Evaluate

Step 2: Evaluate

t2T
0€ dt

_ 4t.12’l’
=7e" e

7 1 7
= y(t) = 3¢ 4t+2e—4t< _1> - —4t+§e—2t_

(ii)
dy
dt

T
/t p(t)dt :/ ;dr = ln -

:>/ T)dt = Int,

+ y—6sm27tt y(l) =1,

1 t o1 1 6 t
y(t) = i +/ e t6sin 27r7dT = n +/ ¥6 sin27ttdt = n + ?/ Tsin2wtdT.
1 1 1

Hint: Use integration by parts.

[{Tsin2mrdr = — L [/ tdcos2mT = — L (T 0527‘[T|1 IN COSZTL’TdT)
= — - (tcos2mt — COSZT() . sin 2777}
= —%tcosZnt—l— 57 + gz Sin2mt,
1 3 3 3 .
=y(t) = Tt EcosZnt + mstnt.
Problem 3
Solution. According to Kirchhoff loop law,
dI .
Ld— +RI=V(t) = —Vpsinwt.
Put this equation in the standard form:
dl + Ry = —VO sin wt
dt L L '

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

/ dT—/—dT— (T—1),




EE3121 Differential Equations for Electrical Engineering — Homework #1

t R
:>/0 p(t)dt = ft’

Yo ff

t \%
y(t) = Ipe ! — / e%(r_t)fo sinwtdt = Ioe_%t —e I T el” sin wrdr.
0 0

fte%fsinwrdr =1 fte%Tdcos wT = —L (et coswT f ftcos wtdet™
0 — w Jo - w 0 0

R bR

= —Zetlcoswt+ L + 55 [ eldsinwt

t
_ 1 Ry 1 R Re . _rts Rt
= —,et coswt—i—ajtm eL smwro fosmwrdeL

R
_ 1,7t

2 ot Ro .
e R el sinwtdrT,

cos wt + % + %eftsinwt — 57 Jo

1
w

R
_ 1,7t

1 R Ry
e’ coswt + o + T2et sin wt

14+ R

[2w?

1
w

t R
:>/ el sinwtdt =
0

Therefore,

LwV, R
I(t) = Ioe_%t — #4—01{2 (elzt + Tw sin wt — cos wt)




