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1. #3299 A U090 ugUN 1 2IMIRUNI T O UAUTNLEAIA NV RUA D TN IMa0N 3y (1)
AU f(2) (6 AZLLIb)
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Solution:
We have

y1(t) = ve(t) and ic(t) = %

Using KVL with the left hand side loop,

—f(t) + Ri(t) + L% +yi(t) =0

dy:

Z(t) = Z.C(t) + iR(t) = lyl(t) + %

R
Then

&y R 1 \dy 2 1
ar (z d m) o o= 1670



2. MUKBNIWLUDUEEN (block diagram) ugaslu3ifl 2 29tdausun1nBIauNusL N LEAIAMURUN LD
IMINFYIMEAN y(1) NUFULIMTT 2(2) (3 ATULL)

(t) 5 % ~ / / / y(t)
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Solution:

By Py dy dx
CY L 900 9% _ 30
g e Ty Ty e
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3. 9@ suuRBNNLLUUSanva9RuLfiet e draaunsadiadan sl (4 AzULL)
Ldi + Ri(t) + L[ (7)d (1)
— 1 —4 (r)dr =v
dt CJ_ o
Solution:
Derivative the both sides of the equation, then
d2i+Rdi+ 1 (1) 1 dv
— ==+ —=i(l) = ——.
dt2  Ldt LC L dt
v(t) d 1 i(t)
dt L
O



4. NI f(1) LL&@&I%E‘]J“?II 3,

6 -4 -9 \o é 4 6

U 3 dym £(t) dwmSudaudan 4

Ty

4.1 nnsygwiugaslugdd 3 wlsnaunisadiamansiialdaduie sy £(1) luglves

Worffudunilaniag (unit step) u(t) (4 AzUUn)
Solution:

From the Fig. 3, we can separate the signal into 4 parts as follow:

fit) = 2[ult +4) — u(t + 2)]
fa(t) = —t [ult +2) — u(t)]
fa(t) = t[u(t) —u(t —2)]
fa(t) = 2[u(t = 2) —u(t — 4)]

Then f(t) = fi(t) + fo(t) + fa(t) + fa(t).

g

42 andyanas £(¢) WU 3 aanednm fi(t) = £(2t — 3) uaz fo(t) = F(2— 1) (4 Azuum)

Solution:
f(2t)
fo1
- 2 4 I
6 -4 -9 0 2 4 6 t
f(2t—3)
ot
6 -4 -2 —0%0 2 4 6 t




f(®)
2A
6 -4 -9 0 2 4 6 t
f2-1)
oM
6 -4 -9 0 2 4 6 t

g

5. 941RaNITMIINVIAVEIRYIMAmNIZEY (Energy %38 Power) Wiaunasnuwimaf lauaIsm 1o
dalu

5.1 y(t) = 0.25¢73t + 0.25¢ 773 (3 azuun)
Solution:

y(t) = 0.5 cos(3t)

It is a periodic signal. We have to measure it by using power. The power of this signal is

0.52
P, = (059 _ 125,
2
U
5.2 fyanadiany f(¢) Gausaslugfl 4 (3 azuuw)
A
f(t)
2A
-8 —6 2 8 10
—10 -4 =2 0 4 6 t
—2
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Solution:

We have to use power to measure the size of the signal. Then

1 /8 1 2 6 1
Pr=— [ |fO)Pdt == 4dt + [ Adt 6,
=8 ) s \ o s 8

6. 32Uy LTI gnatuialasaunis

(D? +5D + 6)y(t) = (4D + 8) f(¢t)

(%
1 o v

6.1 2991 zero-input response yo(t) &3 ¢ > 0, Srmualid 1636 1o (07) = 4 uae
U0(07) = —4 (4 azuuw)
Solution: The characteristic equation is

N 4+5A+6=0
A=—-2 -3

and the zero-input response is
Yo(t) = Cre ™ + Che™, >0
Using the given initial conditions, we have

Ci+Cy =4
—201 —302 == —4

and C; = 8 and Cy = —4. Finally y,(t) = 8¢ — 4e™3t > 0.



6.2 1NN yo(t) (3 ATLUM)
Solution:

Y

’ 4Bt

U
6.3 WNIN1IABURUDIADDUNAE (impulse response) h(t) V8332V (4 AZLUW)
Solution:
Since b, = 0 and P(D) = 4D + 8, the impulse response is
h(t) = 0+ [(4D + 8)yn(t)] u(t), t =0
From the previous question, we have
yn(t> = Cleizt + 026731‘/7 yn(o) = 17 yn<0) =0
We have C; =1 and Cy = —1 and y,(t) = e 2 — ¢3!, Finally
h(t) = (4D + 8)(e™ % — e 3)u(t)
= —8e M + 127 4+ 8e ¥ — 8¢ = 4e™ .
U

7. amnaawspaIIUSRusea i diwuald 6(1) Iudertudunad uaz u(t) Wuwaituawniie
M8 (unit step function)

6
7.1 / (t—1)(t—5)dt (1 azuun)

—0o0

7.2 /oo(t —1)0(t = b)dt (1 azuww)
6

(9t 3t 5
7.3 /Oo (E — 5> ) (Z — 6) dt (2 azlun)

7



7.4 / {sin (%) + 62t+1:| S(—t—1)dt (2 azunu)

7.5 /oo [u(t — 6) — u(t — 10)] sin (%) ot —D5)dt (2 azuwib)

oo

Solution:

7.1 We have t = 5, then the integral is 5-1 = 4.

7.2 We have t = 5, which is out off the integral bound. The integral is O.

7.3 We have
B _5
4 6
10
t=—
9
then

~ /ot 3t 5 9 10
= _ o2 dt=———5=-4
/_00(10 5)‘5(4 G)dt 10 9

7.4 We have t = —1, then the integral result is

sin il + e
—— e
4

7.5 We have t = 5 and u(t — 6) = u(—1) = 0, u(t — 10) = u(—5) = 0. Then the integral

result is 0.



Formulas and Tables

Capacitor:
. dvc
t)=C—
iolt) = O
Inductor: di
lr,
t)=L—
vrt) = b=
Energy:
B= [ 1Pl
Power:

T

Pr—im = [ |20t
I T

T—oo T
2

Euler’s Identities

et = coswt + jsinwt
ejwt + e—jwt ej‘Ut — 6_jwt
coswt = ———, sinwt = ——
2 23
Unit Impulse response
Continuous-Time:
h(t) = bnd(t) + [P(D)yn(t)] u(?),
here y5* " (0) = 1 and 4,(0) = §,(0) = i (0) = --- =y (0) = --- =0
where " (0) = 1 and y,(0) = 9 (0) = §jn(0) =+~ =yn" 7 (0) =--- = 0.

Continuous-Time Characteristic Mode

n Distinct roots

yo(t) = 1Mt 4 et o4t

n Repeated roots
yO(t) = (Cl =+ 02'[; + .4 cntn—l)e)\t

Complex conjugate roots A = o & j 5

yo(t) = Ce® cos(Bt + 0)



