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13. For the signal x{z] shown, sketch the following signals:
a. g[n] = X[I? - 3] z([n]
b. g[n] = X[—n] 11
c. g1 = X2 - A t”l
d'g[n]:X[n]B[ﬂ—B] M\lll' R )
14
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14. Consider the sinusoidal discrete-time signal:

37 T
nl=5cos| —n + —
)= seos( 320+ 7

Is the signal periodic? If yes, determine the fundamental period

2nfy = 3n/23 = £, = 3/46
N=k/F,=46%&/3
For k=3 we get N=46.

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2@4
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15. sketch each signal described below:

L] - g 3Ql, . ..,
a. X[n] = (0.8)" u[n] 0.8

0.6 |

b. x{r] = u[r] - un—10]
c. X[ = fa] - 24n—-5] + fn-10] o2

0 le—a—e—o = oo o oo

—0.2 ' ' L .
—D 0 D 10 15

il . (0.8)" un] | 5L {n] —2dn - 5] + fn- 10]
0.8} " - 4t 9 ® 4
0.6} ] 3l |
ol | ‘ _ 2 _. *—o—9o—0—o | | - 9o o o o ._
0.2} ] 1l ]

0 le—e—eo—eo—e ‘ l ] I T I T 1 172+ 0 I ‘ ‘ I
027 0 5 10 15 15 0 : 10 15
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16. Determine the normalized energy of each signal described in Ex.15

(0.0) 0 1
a. E. =Y (0.8 =S (0.64)" = ~ 2.771
X Za( ) ,;( ) T

9
b.E,=) (1)° =10
n=0

5 10
c. E,=Y n*+) (10-n) m=10-n
n=0 n=6
5 0 4
=Y+ > m =5 +2> n°=85
n=0 m=4 n=0

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4
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1. For each case, determine if the system is linear and/or time-invariant:

a. y(t) = |x()| + x(2)
b U(E) = tx(1)

c. Y(1) = e 'x(f)
d. yt)= [ x(x)dr

e. 1) = [ x(r)dr

ﬁﬂ0=U+Dﬁfhyh

The system is not linear, is time-invariant

The system is linear, is not time-invariant

The system is linear, is not time-invariant

The system is linear, is time-invariant
The system is linear, Is time-invariant

The system is linear, is not time-invariant

Analyzing Continuous Time Systems in the Time Domain

https://manara.edu.sy/ 2@23-2R4



W

6jliall

2. Differential equation for RLC circuit:

Find a DE between the input x(#) and the output 4. At /= 0 the initial values
are ,(0) =1A, v{0) =2 V. Express the initial conditions for (%) and dW\(¥)/d.

X() = Ri,(8) + Ris(8) + /D

di, (1

) =c D - c DD gy y =90

at

X(0) = Ri, (£) + Rc 2 ‘W) U0
ax(t) _ pdi, () | a’zy(z‘) LD _ y( 0+ RC %0y L0

ar  at d;Z at 0 at
a’zy(z‘) 1 and) | 1o 1 dx(?)
0F “RC ar "1 C RC dt

— C y(t)

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4



W

deol o
6jliall

0) = 1;(0) = 2

KW_RH®+RC%¥)

2 1 1

wm
A= ~rc ¢ trRc X

=0 =0
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3. Consider the differential equation for the RC circuit :

DO ayt) = axy Y )
Let the input signal be a unit step, that is, x(§) = .
u(?). Using the first-order differential equation
solution technique find the solution }(#) for £2 0 = L
subject to each initial condition specified below:

a. 0)=0

b.y(0)=5

— C=1/4F y(1)

) |

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4



W1t) = e 0) + j; ey dr = e ¥N0) + de j; e dr

=e0)+1-e, >0

ay)=1-e% >0
b (D) =1+4e™ >0

Y

6)jliaJl
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4. Solve each of the first-order differential equations given below for the
specified input signal and subject to the specified initial condition:

a dJC’/(f) PO =240, X(1) = () — Ut —5), WO) =2

b dW) F5U(0) = 3x(0),  X(f) = (1), WO) =05

c dJc’f(lf) V50 = 3D, X(D) = tu(),  0) = —4

dW) + () =2x(t), x() =eu(r), MN0)=-1

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4
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a. ) =26 ¥ j; 267 [u(t) — u(t - 5)]dr

) =2 +2¢74 .O[erdr —1+e¥, 0<t<5

) =24 +2¢74 ; edr =e“(l+e?), t>5

b () = 0.5675 4 g5 ; 365 5()dr = 3.5¢, >0

a5t 5[ 5r 3, 3 97
c. () =—-4e™ + e ), € 3ru(r)a’r_51‘ >C 256’ ,

t>0

d. y(t)=—-e'+e”! j;eTZe‘ZTu(r)dr —e'-2¢% >0

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2@4
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5. For each homogeneous DE given below, find the homogeneous solution for
f2 0 in each case subject to the initial conditions specified condition:

a. dz;(f) dW) £20) =0, M0)=3 % =0
=0

O'SJ/(I‘) C/ZJ/(I‘) C/J/(f) _, N _ O'ZJ/(f) _
b 22 T a0 =0 =272 =158 -
a’zy(z‘) L N1 _ a| _
e 3T =0 =2 TP <o

0'2J/(l‘) U'J/(f) _ ) _

L2 =0 0 =2 T2 =

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/
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2.5 +35+2=(5+1(s+2)=0=>s5=-15=-2
N =cel+ce™, t=0

M0)=¢ +¢, =3, %

nN)=6e"-3% >0

=—-2c,=0=¢ =6and ¢, =-3
t=0

b 5’465 +65+2=(s+D(s5+2(s+3)=0=>5=-1,5=-285=-3
N =cel+ce”+ce™, 120

an?)
ar

=¢ =4,c=-3and ¢, =1
) =46e" -3 +e >0

2
=—C, —2¢, — 3¢; = -1, IND

0)=c¢ +¢ +¢, =2,
)/() 1 2 3 0 0’1‘2 o

=¢ +4c,+9; =1

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4
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6P +3=(s+/B)s-jN3)=0=s = /3 5 =3
W) = dcos(N3t) + dsin(/3f), >0
= d =2and d, =0
1) = 2cos(v/31), >0

d 5" +25+2=(S+1+)(s+1-NH)=0=>8=-1+/,8=-1-j

NE) = de'cos(f) + de”'sin(f), t=0
= d,=-2and d, = -3
W) = —2e”'cos(f) — 3esin(f), =0

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/
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6. Consider the differential equation for the RC circuit :
R=110Q

DO+ ayn) = axy LW

Assuming the circuit is initially relaxed, compute - ()
and sketch the response to a sinusoidal input - —
signal in the form x(# = 5cos(8%) .

y()=ce™ t=0

—_C=1/4F y(t)

) |

¥,(f) = acos(87) + bsin(8f) = d{‘]’,;[) = —83sIn(8¢) + 8bcos(8¢)

—8asin(8¢) + 8bcos(8¢) + 4acos(8¢) + 4bsin(8f) = 20cos(8f) = a=1,6=2
) = ce™ + cos(8¢) + 2sin(8¢), t > 0

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4
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NO)=0=c=-1= Yt =—-e* +cos(8F) + 2sin(8F), t > 0

B2

L]
Bt

l /\/\3/\\/\ y

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2@4
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7. A system is described by the differential equation:

N a’y( | a’x( f L an)
2 30 =T -0, yo =2 P -1
Draw a block dlagram
dzd’/’f’) d'W) +30(0) = (1)
W) = M - 2m(1)
_ M _ _ L, A _dwy ,amn)|
N0) = £=0 D) == ar |, dr . ar £=0 '
d;”léf) ~ 4 d’gflf) _ 31(0) + X(0) = —6 21D d’W) _31(0) = 1 (assuming x(0) = 0)
£20 t=0 t=0

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4
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_amyl __ 8 w1
dt |, 15" “gp |, 15

r\l
—8/15 7 11/15 \
)
x (t) -@ > f(ft ;%G——f dt —;gi} —> —@—» y (1)
4
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8. Two CTLTI systems with impulse responses #,(# and 4,(# are connected in

cascade:

x(t ) ———

ha(t)

U

(1)

=

ho(t) ——= y(t) z(t) —

ey (t)

— y(t)

a. Determine the impulse response 2,9 of the equivalent system, in terms of

h(9) and Ay().

Hint: Use convolution to express w(#) in terms of x(/). Afterwards use

convolution again to express X9 in terms of w(}).

b. Let A,() = A,() = (£ - 0.5) where IN(?) is the unit pulse. Determine and
sketch 4, (7) for the equivalent system.

c. With #,(9 and A,(%) as specified in part (b), let the input signal be a unit
step, that is, x(9) = u(#). Determine and sketch the signals w(#) and ).

Analyzing Continuous Time Systems in the Time Domain

https://manara.edu.sy/
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2. W) = Ay () * X(0
N = (1) = m1) = h(8) * () * x(D)] = [1,(7) * 1 ()] * x(2)
= (1) = 1 (8) * 1 (2) = M(2) * hy(7)

b hy(f) = [ Ti(z - 0.5)I(r - 7 - 0.5)dr

1l O<r<l 1 f-1<7<t
H{z=05) = {O, otherwise ME=7=03) =15 otherwise
<0 A (=0
0<t<li hy(f)= 'gdr _ ¢
L<t<2: hy(f) = 'j_ldf _2—¢
t>2. B (f)=0

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4
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- The signal h,(t)
i
heq(f=<2—f, 1<t<?2 gil-ﬁ-
0 otherwise = E
0 :
9 -1 ’ ] E 3

c. W1) = j“; h(D)u(t - 7)dr

U(l‘—r):{(l)” L= w=] ho

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2@4



t <O0: mt) =0
ot
O0<t<l: Wi = OO’T:I‘
..1 The signal w(t)
t>1 w)=[ dr=1 |
0, <0 £ o]
mir) =<t 0<it<l Lgn.a:-
1 t>1 o2
[ N S N N R R R R R R R LY
2 1 0 | > 3

U = [ hy(D)u(t - 2)dr = [ h(r)de

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2@4
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t <0: nH =0
2
0<t<l1: )/(f):j[fdf:[—
0 2
-1 -1 I
1<t<2: h,(0= Ow’r+ 0(2—7)0’7:—?+21‘—1
1 D
[>2: heq([) = 15 Tdr + )y (2 — T)dT =1 The signal y(t)
0, t <0 i
08¢t
t 2 06}
?, O < [ < 1 é 0.4L
W) =+ 2 < 02l : -
——4+2t-1 1<t<? 0 T *
2 S S e T e E—
1, [ > 2 t (sec)
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9. Determine the impulse response heq(i) of the equivalent system:

r—-r—-———T=—=—"">F—~—T=—"—~——~———/—/——//1

— (1)

2(t) —— e yt) () ——] heg(t)

______________________

r—r————————- - - - - - - - - - —_—_—_——_——_—_——_—————

hoo0) = () + ()

| yi(t) |
i {0 }—7
z(t) —— O ut) =) — het) — y(?)

—_———— e ————e e — — a1

N () = By (8) + My(2) * 7y(2)

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/
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y1(1)

¥

hy(t)

.‘!J:s{f} L

r(t) ——> ha(t) F— —> y(t) z (t) ——>| hey(t)

L)

— y (1)

> ha(t)

> Tyt
w(t) alt) 14(t)

Nog(D) = (D) + (1) * Mi5(2) + 1 () * 1, (1)

10. The impulse response of a CTLTI system is:
h(f) = &#) - Xt-1)

Determine sketch the response of this system to the
triangular waveform

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/
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U = [ h@xt-)de = [ [6(2) - 8(¢ - Dx(t - 2)dr

= [ o(o)xz - r)a’r— | 5(r = Dx(t - 7)dr
_X(z‘) x(t-1)

y()==(t) —z(t-1)

1L

=
n

=

Amplitude

—0.5 ¢

t (sec)

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2@4
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11. For each pair of signals x(#) and "h(t) given below, find the convolution
N = x(H=K(1).
a. x(t) = u(t), Hh)=e“u
box(d) =u(t-2), h(t)=e“u
c. x(t) =u(t) —u(t-2), h(t) =e“u(
d. x(t) =e'u(®), hb) =e“u(

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4
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-

(1 _ 1 _2(f—
E(l—ez"), >0 b At :<§(1_@2(z‘ N, t>2
0, t<0 0, [ <2

\

a. (1) = <

%(e4 ~De ™, t>2

1 ot E’_[ —9_2[ >0
N =<=(1- , 0<t<? a. i) = !
e ) = {2-e?) < o { A

0 <0

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2@4
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12. For each pair of signals x() and #() given below, find the convolution
N9 = x(H=A( ¥ first graphically, and then analytically.

a. x(f) = H(%), A(t) = u(t)

b x(1) = 311 (%) At = e u(d)

e x(f) = H(%) A(t) = H(%)

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4
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a. y(h = H(lezju(t—r)dr = j;u(t—r)dr
t <O: =0
0<t<4: y(z‘)—éa’r:l‘
t>4: Y= dr=4
b ) = j_°° BH(T 42).9-(" Yt - 7)dr = j 3¢yt - 7)dr
t <0: nH =0
0<t<4: Yb)= 'gse—“—”df:s(l—e—f)
. I R
>4 W) = 039 dr =3¢ (" -1

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2@4
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9)toll
ey =" H(ngjn(f‘g“?)dr =j:n(f‘g‘3jdr
t <0: =0
0<t<4: y(t):';drzf
4<t<6: y(t):':dr=4
6 <t <10: y(z‘)=j_60’r:10—z‘
£>10 W) =0

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2@4



[y

6jliall

13. The system shown represents addition of echos to the signal x(?) :

N = x() + ey X(t- 1y) + R X(£- 1)

Comment on the system’s z (t) ~(H)—>y (1)
a. Ll_neal_'lty | | [y ]
b. Time invariance (71)
c. Causality
d. Stability . D{vla}w
T2

a. The system is time-invariant.

b. The system is linear.

c. The system is causal provided that r; > 0 and 7, > 0.
d. The system is stable provided that ¢4, a, < «.

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4
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14. For each system described below find the impulse response. Afterwards
determine if the system is causal and/or stable.

a. () = T{x(O} = [ x(o)dr

b (D) = T{X(D)} = ::_TX(T)O’T, T >0

e N0 =T} = [ x(2)dr, T >0

1 >0
0, otherwise

2. M) = o0} = [ o(e)ae = |
A(t) = u(f)

Since A(#) = 0 for £< 0, the system is causal. However, since (%) is not
absolute summable, the system is not stable.

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4
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¢ 1, O<t< T
b. h(t) = T{o(D} = _f,_r5(7)df ~ {0 otherwise
[—7T1/2
mo_n( - j

Since A(#) =0 for £< 0, the system is causal. Also, since /(7 is absolute
summable, the system is stable.

(T 1, T <t<T
c. () =T{o(N)} = L-r o(r)ar = {0, otherwise

A(t) =TI (%)

Since 4(#) has nonzero values for some 7 < 0, the system is not causal. It
Is stable, however, 4(?) is absolute summable.

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4
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15. Consider the RLC circuit shown, where the input is a voltage source x(#) and
the output the voltage 1(?) across the capacitor. Let LC =1 and R/L = 2. Find

the impulse response A(?) of the circuit. 4/\/}\?/\/ isft) ﬂ%‘m— +
X(1) = y(z‘)+Ld§;)+R/(z‘) ()0 + [
o) = e = i = ¢ Y0 = 9 _ c IHD _
C/;};(zl‘) éd)&(ft) LCW)_ 1 N

TN P+ 1ty = x(0
art
x(1) = u(f) = y(z‘) =5(f) =ae’ +bte’ +1 unit-step response

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4
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To find the impulse response of this circuit, the initial conditions be zero.

W) =0=a=0 i0)=cPDl _o—a-p=_1

ar |,_,

S(0) = [L— @+ e u() Iy uy
h(z‘):%:z‘e"‘u(t) N NEAEEEE ﬂr/—r
Another method: | Rak

D) + 210 + U1) = 5(8) EEuEm=E /

0" =0, (07) =1 T /7/\ 773

A() = ae™u(t) + bre™ u(t) — // : \\\

O =ttt L

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2@4
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16. Determine the step response of the RC circuit using the convolution operation.
— . _ — i ~tIRC Case 1: £ <0 Case 2: t > 0
) = | x@)h(t-)dr (1) = reeun s
For /<0, () =19 =0
For >0, T
s(f) = Y1) = _[;h(z‘ _7)dr h(t- 7 h(t- 7
5‘([‘) — ie‘(l‘_f)/RCdZ_ —1— e—l‘/RC / //
RC r L r
So, s(f) = (1 - &%) u(t) x(D)h(t- 1) x(D)h(t- 1)
Cds(t) 1 _ume, a o

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4
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17. Using convolution, determine the response of the RC circuit to a unit-pulse
inPUt Signal X(O = n(b. Case 1: t < —l Case 2: —l <t -:::il Case 3: l
Case 1: < %, (H=0 x(7) x(7) x(7)
Case 2: -2 < < Y5, ||| . | || . |||
3 1 _u-oire R 2 R
N0 = f wRce O At~ At 9
) =1 — g tVIRC ‘ %
0 4 7 I
Case 3: > % o
o1 y X<r)h<f- ) X(r)h(f )
N =, pee \
Wt) = g tIRC ( gH2RC _ 8—1/2R‘C) T 1

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2@4
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: 0 t<-1
)/([) _ 1 — e—(t+1/2)/RC _% <t< %
o 1IRC ( gll2RC _ e—llch) f> %
y (t)
| _ e~ 1/RC | _

|_L
M| = —

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2@4
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18. Consider a system with the impulse response () =e'[u(d) - u(t- 2)]
Let the input signal applied to this system be

(1 0<t<1
x(O)=11({t-05)-11(f-15)=<-1 1<t<?2
0 otherwise
Determine the output signal (%) using convolution.
x(7) h(t- 7)
1
T I//‘ T
1 2 t—2 t
—14

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4
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X(DH(t- D

‘ i — 7
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Case 2: 0 <t <1

x(7)

Case 3: 1<t<2

x(7)

Analyzing Continuous Time Systems in the Time Domain
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Case d: 2<t<3 Cased: 3<t<4 Case 6: >4

XOnt-n  x@A-9 X9

- t

Zo9
l\l T — T

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2@4
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Case 1: 10, M(H =0

_ (N T g —t
Case 2: 0 < ts1,y(f)—j0(1)e adr=1-¢
Case 3: 1< <2, /)= jj e dr + j;( ~De"ar = -1+ 4.4366¢”"
1 ~(t-7) 2 ~(t-7) -t
Case4:2<t<3, M) =| Ve dr+ | (-1)eIdr = -0.1353 -1.9525¢
Case5:3< <4, U= (-1edr=-0.1353 73891

Case 6: >4, H=0

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4
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0, t<Qort>4

1-e* O0<t<1
x(f) = {-1+ 4.4366¢ ", 1<t<?2

~0.1353-1.9525¢", 2<t<3

—0.1353 -7.3891¢", 3<r<4

y (1)
0.6321 ———-
: : I r
—0.3996 |- —————————

Analyzing Continuous Time Systems in the Time Domain
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19. A voltage x(9) = 10e37u(4) is applied at the input of the RLC circuit. Find the
output voltage v{#) = 1§ for £> 0 if the initial inductor current is 7(0-) =0, and
the initial capacitor voltage v{0-) = 5 V. Use R=3 Q, L=1 H and
C=1/2 F.

dz’(") ‘W) + 2(8) = 2x(2) Vi) =ce +ce ™ 120
r

y,(t) = ke‘3f = k=10= y,(f) =10e*

+ — + O+ . O_
W) =cet+ce? +10e%,t>0 M0 =40) =5 (o ) = ’(C) ’(C) 0
= ¢ =20,¢, =-25

MNE) =206 —25¢% + 10 >0
V(i) (D)

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4
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ay,(t) a0 B - dyz,
O,l_ + 3 all«- + 2)/21(1') — O, yz/(o ) 1 (O ) —

y () =106 =57 t>0

yzs([) dyzs(t) . -3t
. + 3=~ p +2y,.(f) = 20e

+ + - d Z + ) + ) -

Vu0) = M0) -/0) =0, Z&(0)=200) -5 (0)=0
v, (t) =10 — 206 +10e™, t >0
M) =106 " -5 + 106" — 206 +10e , t >0

20 Yas(0)
MNE) =206 —25¢ % +10e ™ t>0

y;(f)
= Note: Post-initial conditions = Pre-initial conditions.
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20. Find the output loop current () = 9 for £> 0 for the circuit described in
exercise 19.

2
0’;;(1‘) a’y(z‘) +2U(0) = a’x(z‘) V() =cet+ce t>0
y() =ke™ => k=10= yp(z‘) = —15¢™
D) =cel+ce” —15e, >0
The current }(0*) = {0~) = 0 because it cannot change instantaneously in the

absence of impulsive voltage. The same is true of the capacitor voltage.
Hence, v{0*) = v{0") =

X(0%) = 1 (0%) +3,(07) + "’L L0)= P 0= Tk ) -

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2R4



>y

deola
ool
c,+¢—-15=0 01:—10
—a—-2B+45=5 " |c, =25
NE) =106 +25¢% — 15¢™  t>0

yn(d) y¢v( f)

2
d{’l/;,z(t) + 3% + 2yZI(l‘) = O, ijI([) — ae—l‘ n ﬁe_zl‘, £>0

VA0) =0, X0) = 1:(0) +33,0) + Ze ) = D2 0) = P 0) = -

a+ =0 :a:—5
—a -2 =-5 P =5

y () =-5e"+5¢7 t>0

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2@4
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%
dyZS(l‘) + 3 dyZS([) + 2y (t_) _ _308_3[
art at zs

V. (t) = ae”" + e —15¢

-3t

Va0 =90 -10) =0, Y= =Y 0)-Y

— - 2,8+45 10~ £ =20

V,(f) =-5¢" +20e* -15¢™*, t > 0

NE) =-5e"+56% + Bl +20e —15¢ > >0
VD 0

Note: Post-initial conditions # Pre-initial conditions.

(07) =10

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/

2@3-2@4



Zero-input

! | N\

I
7 '\r/

3
o —— —— — — —
\ -7
1 \ _ -
1 \ — /
Zero-state
Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 2@3-2@4



