Solutions For Midterm Exam.

Q1

Classfyy each of e ﬁ//ow/'n} systems in terms of Linearst
and fime invariance . Justify your answers .

[ !
(a) y'(t)+ 3y’(f)= 2zt)+ x(t)

Bis is a slandard representetion of LT 1 syste
by differential equation.

Se, Linear ¥ Time snvariant.

b) y?f) + Zylf)y’(t)c z(t)
Linearily . Zhe dejemh‘a(' equa tior is nonlinear
Sos we Gan ec,ecf #'e Jgifcm T bc hon bneac

. Lineanty

For linean{'] Xt —b][n —_— AXlt) —b “5
(oreGondjtion)
If o%tt) —» 2Ytt) Thes Ao

oty"m-\- z«ym -c&jh) = ok x2(1)
> yYirr2aylYit) = xtt)
which s not Me origined diff. eq

P ) is not B S/lution % 0”'1""‘-[ €.
o System is non linear (




!

e ey

Jor Fimecinvariance
If Be jnitial Condibions are 2ero

E :y.n‘em /s Hme- invariant
becose we do net have “t"

4

o
out s de Y ”and " argunen{'s

(o))
Ylk+1) + y(x] = k =[x}

Re system is Ulinear
Assume Y Cre1d+ Y, [k] = k2 TK]
Y, Ceai] A Yg[k] e k2o TK]

definer Yy TKI 1= 0y, (eI + by, Tx)
xs[K] 1= anle] +bxa LK)

o

ay,l Kﬂj +by,Te+] +ay [x]+by, K]

_l_ K a2k]+Kkbr (K

LHS: @ (y, Ceod+4,08) +b(Y, e +Y o LK)

kx CK) Kxelx)
= Ka 2([k] + k bxa[&] {




Te Sys fem /s Hm varient be Cam'c K s ’aét
- %XC] onfhe RHS of eq
(> gretz)-yrevj - x [

Standad LTI C representation o) #-
difference equation.

Q2

=% Consider 7he descrete —time sgsfem

Yre) - 3 yre-g x Lyre-23= 2%

il e nitial CondiFions gL-1)=] and Yl-2
and ecxcifation is given by x(k]= 2ZUTK].

(A) Find The response of The fyffﬁm due B /fs inctial Gond,

(b) Find e fofal( response of fhe Sg&fem
(C) What art Fe natural ond foroed regpondes of Jhe

System .
(@) Characteris tic equation:
2
-3 |
Y 2 Y+
"'5)({’ Jl:)=o => xl“i‘& Yz=}£f
”oe Zero I.n’wf l'“fdﬂ‘: s 3,’./&,)’ b] .
Yol€)=Cy (L)« Cz(-';)“




’4”’{7'"7 The m:ﬁa[ Cond,frons wl?c ‘.
e & U')'*'C'-“')“ = 2C,x4Cs 2

(k=-2) Cy (.L)-\-c,_ (-L)_.-\=>4c|-l-\(Cz-—l
=P z“\c\-’rSCz.:z zci- S/y
>

s | yre)= (5= 3.(4 “/
x o

b)) T, frnd e totel response of e System
Since we have already obtarned 2.T.R. ,we
heed o ford 2.5.R.

First we have G find h(%] (;mfulce resPou
T do S0, We need /mﬁa[ Condrtrons

K=o, hro)—3 ;y’g-u-hyzj 25/3

= h[o]._

ket 5 h0) - 3761-\--1-}1/'3“25(3

=;> hr1)=3/2
,I[KJ;/S[KJ-r[B((%)iB; (‘h)‘] REK_J
| (






ﬁ[o): 8, +82=2

B, = >
A[IJ; %-8("’ 'c.‘TBa.= 3/2 - sl

= hreg= 4 (-‘-,;)Kum - 2{ -\;)K“W
O®Now He 2-5.R. is 9iven by :
Yy, k)= hrr) * x K]
>y, rnz-aum*lqu—) ure) - 2(“*‘““"

Using the Cenvolution faélc we get'
os U612 [ 32 ~16(4)+ 16 ()] wew

o Totol responde YKy = y,re] + Y, LK

=>(ym= £ (-2 2D+ u

—_—

<) F;rac/ re.rfm;e /s :
Yre) = 32 ure) |

Natural resfon.re is :
\(5 -8urrJ)(')+( 2+3 “m)(-'-

(&




Q3 Consider #e Gootinous—time sgatem Y& +64% 38yt~ 2.2
with Bz insfrall Conditions &)= and ()1 and
exc/faltlon z(t)=e Ult) . -

(a) What is #e zere inpul response o ) f He «5/4/‘ em 7
(b) Find T wni /mpdlse response of tie Sydtem.
(C) Find e total resporie of Te Sytfem.
(@ Z.J.R ?
Z; C‘nm kr;:/l’c 61, I:] ’I.VC" 6y .
X2+ 6N+8 =0
(x+a)(dx2)=0 =) =-4,),=~2
: -4t -2t
> Z.J.R is Y tt)= Che +Cee
Arplying Be Jnstied Londitions .
-\t=CixC,

-a¢ -2t
> L«d, ) :Jie_ -3 e

2

b G get unit /)nf)I/Jc response of e fﬁfhh

htt)= b,3Ct) + [PD) ynmj Ut
For our Problem bpe bz =0
= hw= PD)Y, 1) Ul)
=2 Y,tv) utt)

S



L R

Be intial tonditions are :

4
Yte)=) and Yple) = o

-4 ¢ -2
y/ P Ynt1) = Cge o Caqe ¢

Af/’(]/'l()j 1ni Vial) Conds fion s Ci= ""z’»: ? C‘i = ‘!2'

= ,)[t)“ 2 (f‘l-e,qf' -2+

[/m} =(c et uuj

<) 7. 2eS.R is Thas Qiven by -
Y25 ()= x(0 thet)
-j /,u—z)xtz)dz

g -AT -lt-t)
..j (; - )u(z)-e ult=2) deg

_ ~(t-2)
= (Fle)e de

After integra Hd;'
_t -4t
(t - -—
Ypitt)= aL4: e +-L e ) w)

Tola( response .l
’/m Y, N)+}' ¢¢)(°VI') (3 - e: 3ot )um7 G

-




_Q_f\_ A Canf-in?w)-h'me 6'/('7na.0 W) = C;.(loArL{— ) is fam/;/,ga'
at sampling. frequeneies f; =2.0 kHZ and for= 5.0 KH:
For both Capes amwer Whe following gaesfiop s
() what are He Correspondin 7 diserele — time ‘ frc‘]uena'e,«
Are The Correspording. discrele fime signals xiCeY am,
Z2Tk] Pertodic ? Tf Peviodic, what is The Period f
each Ccase?

b) Did aézw/'/é;_ occur ? If so, what are He aliased
freguen cies ?

©) What is faryu'i‘ value Of Ye sampling nterval T
to avoid aliasing”?
(@) we= 10 red/ sec
fe 5000H = SkHE

| —— = 0.5 MmJec,
2KkH?

TLB 4—_ [ — % O.Z mx‘c-
S KHz.

® Fe Corres fondl’ﬂ’ discrele —time f/e’m Cres

Dy=wWwh= w‘n X 0.5 X to 3_._ SR
N2 wwT2= 21
® B, OT. J)jna{: are Perrodic becaurse
H,- 5n= .f_ 2r  also
Na-2n=1.2n

O Tle Peripds are ob fal'nc'd #roayj

No,-.SZ.:ZI?-m|=>NO|=_zn_—n';'ml -







- . - ZR EERET Rl e
=> No,--s—,z—-m\ $ rn':S& NO\-—Z

Simi =2t
imilarly , Nog= 32.»1» m= | & Ngp=

(b) Aliasing occured becouse
wy Wse wy Wz
R R

Fie|sene— 262 - m)|

> Fi=1 kH?
Fa= | 5kHe— SkHe.m, |

=0 Hz .

(C) T avoid 4‘(’&5)"9’
Fs 2 lokHe =y T < O MSec,




opplied T The discrels —fime Yatem Yre)-yrk-17=2z
What ¢ e output of The sYstem?
_ Plr - < 2
H(r) = e > H(r)

r-i
4
][kJ"‘z'ﬁl‘i‘)‘("i)K+3‘”(Js—)'('&)
/ s
H(-i')g-‘--' = =4
2 _ _-S
H(-&-):I__'- 2

K
=> U(KJ;Z.(")'(J{) 3(’%)(“?)

)
+
- Pr«h-a(g-)‘-ag.(i,)“

S

(t



Q€ W)
—_— 1V R

" Hmsee A ) c - 3 )
e =

The Periodic o’/'ﬁna‘a Zt) rs 07’/)/('64 féﬂi}_ shoawn C/'rzu/'f-_/ﬁ—:

time GConstant of Mhe Circunt is T= RC sec.
(@) Find He Complex Fourrer series representation of lenad 2

B What ic The compler Fourier Series of #He oulpd ylt) as a

Junction of T ?
> Wha,‘l' /s The fn’jo/)omefn'c Fouyrer Series o f Zze Mf‘é[’ds

a farclion of T ?
@ Ifcisa /ar;é value , What ry a/yrox/'mafc(/— He outpeut y

of fhe Cirewrt ? Juskify Your dnswev .
(@) T signal is real, even > wilh half wave sgmmetry

Toly
= a"“""-a—J 1. Ghnwetdt
Te
° Te/qy
=8 . _L sinnwet
Te NWo 0

= an= 4 Sin AR
nw 2

Declap=-2_snnlt
ne 3 n nNnr g//fnw’tj

ﬂ—
had 2_S/nnl e

Ng —®
I

-——



Or.

—J'nwo t
1% i— cuc dt

- Tol4 37e
-anof _/;:-,w,f _JnWOt ]
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"
o
e

e dt-| € 4dtt| e

L* Ty an
r JnNoTo c' .an.-sn

- (e ‘-'_|)+-\—- e 4
Lano JNWe-
-anOrO —an. BT;
- | (c
Inb,

-j)nhj2 -j3nRl2 —jnnlz -jnek
=_Jr—'.—'-{—c +l+-€¢ =¢ —¢€
®

Ak
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Jnw, J3nrlz . Tq
-jantls | o Ik
+e -~ =€ .
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e —

l
Na




® Hlw) = => {

—————

4+ )jwRLC N
/
Op= D, H (nwe) »dn_""‘f_ Sl'ni'.{. . H.|.

| pr—

= | Y= £ 2 SinhNz_ 71 jnw.t
B T e LN 14 jnweT

(C) \d:.é_&,'.ﬂﬁ.@— (l—-)’“ﬂot)

z
nF \+ ntwe Tt
[}
P Qpe 4 Sinnk . !
[
b,..-._&ﬁ;,-,,_@_ . —nwel _
n ¢ |4+ ntwt T

Nz

‘ ! |
=7 {}"*)= o ap CGrawet +b, 5:'0"“’01]

() If ¢ is large , 0nly DC goes Through .
| Bul aJ' D.=°) ot put /s d//ﬂwxszcl}
qual B Zerv.
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