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INSTITUTE OF USN
TECHNOLOGY
Internal Assesment Test 11T — Jan 2022
Sub: Signals and Systems Code: 18EE54
M
Date: 27/01/2022 Duration: |90 mins Majlfs 50 | Sem:| V | Section | EEE (A &B)

Note: Answer any five FULL Questions
Sketch neat figures wherever necessary. Answer to the point. Good luck!

OBE
Marks CO RBT
1 Sketch the Direct form-I and Direct form-II implementations for the
differential/difference equations
a?y(t) dy(t) _ dx(®) [IO0M] CO3 | L3
(a) — +5 m +4y(t) = o

(b) y[n] +5 y[n — 1] = y[n — 3] = 3x[n — 1] + 2x[n — 2]

2 (a) | Show that:

If x(t) —— X(jw), then % [x(t)] ij X(jw) [SM]| CO4 | L3

2 (b) | Find the Fourier Transform of unit step function [SM]| CO4 | L2
3 (a) | Find the Fourier transform of x(t) = e~@l!l and Draw its spectrum [4M]| CO4 | L3
3(b) | The impulse response of a continuous time LTI system is given by
t
h(t) = %e_ﬁ u(t). [6M]| CO4 | L3

Find the Frequency response and plot the magnitude and Phase response.

_jw

4(a) |Find the Inverse Fourier transform of X (jw) = Gayeajorz

[4M]| CO4 | L3

4(b) |Find the frequency response and the impulse response of the system described
—dx(t) [6 M]| CO4 | L3

. . . d?y(t) dy(t) _
by the differential equation — t 5 —= 7t 6y(t) = —

5(a) dS(;[fr;[Ziind Prove (i) Time shifting and (i1) Parseval’s theorem in discrete time [6M] | CO4 | 1.2

5(b) |Find the DTFT of the signal x[n] = a™u[n] ; |a| < 1. Draw Magnitude 4M]|Ccos| L3
spectrum
6 Obtain the frequency response and impulse response of the system having the

output y[n] = i(%)n uln] + G)n u[n] for the input x[n] = G)n uln] [10M]| CO4 | L3

7(a) | Find the frequency and the impulse response of the system described by the
. . 1 [SM] | CO4 | L3
difference equation  y[n] + Ey[n — 1] = x[n] — 2x[n — 1]

7(b) |Evaluate the Fourier transform for the following sequence

/[ 1\" [SM] | CO4 | L3
x[n] = cos (Zn) (E) uln — 2]
8(a) |Find the DTFT of the following using appropriate properties
xfnl = ()" uln - 4] @xfnl = (2 uln) « () upy | PV O]
Dx[n] =(7) uln i)x[n] =(3) uln]+(7) uln
8 (b) | Determine the impulse response for the given frequency response
. e /4
— 5M] | CO4 | L3
H(e/) =1 +— . [5M]

(1 - ie‘fﬂ)(l +Ze‘fﬂ)

CI CCI HOD




TAT-3  Llukons
@,

MNANN

® gkd:c/% Pryeck ‘{:me—r.l: ol 'I‘-."Ttt,g Lm-T

e
e d{¥ dq® A @
+5 af () =
o = iy =t
jﬂ&ﬂﬁng He Afeve g&'}r fer entiad @Mﬁj"rff"‘) 2 —HM p

)

Y + MCEER NCE ")

™

1) 1)
a B = 2 (B — 5@1@-4\@ @) |

'D{'ﬁedf Sorm -1




n-1) 4 2 fn-2] )

_:j (LJ\ﬂ | '. kj&f} ]_j Hn 9} — %y i
lj -\‘Q—'XS:'U\-?J - ,\ikﬁ@-’qj A \d @_3]

aﬁ":\ - 3 (-
'Dim& Sesen -3
(]
=
- 2 z d
S 3 " |
) . )
-1 - / ﬂ
g <
> -]
= -2 | \
<
s




1
\

AA® = Jw -
e

Jw

\|

T ET

st
ot |



N P
TTONWYAY “1 '}\\-}\\.\.‘ § ) C»\

L) = Al

- 1 ,12_4__5598“&) —O
Al Fourvr vomstr,
1 éE.Ej; QITS(W)
L LTE 1 des) ~®

ot -
€ L.{(f') - 6aiuﬁﬁ')é-—‘?

PURT IS e
wt a=0
T | = l 3
all) == ukl) «—— To e
= g
t pE———
) — akt) 0
¥ Q.
Saﬂ ®) e— s
Bl \
. Sa-n“:) P -3
o Jw
PRTsol -
{izﬁﬂ)@%(@/ Pﬁ

BT
o) = -i--iL}San(tJ 4> W) +%.U.o ‘

g

ull) «<— \} 8@)4’516 :

ot T
)

(\'a\_—x{ (ft[’ . [H n.f \'.1'_r'-'s"_)

@)

S’aa'n(*:) = ult) —u(-t)
- oy {1~ u8)
= 2u® -~

\+ g.a-nU:) - 20l




:;I : — H ) )

= © -_:}(T; uney { Yansyy 1 xb) = g2 e
_alt]
siE) = &2 4 20
o :Zr + <L
o
__Cxt - —-OL(""E) -L—
) = € ul) + € uEE)
t ot
x*«® = 2 + e bt .
—aot FT g S
’ ' | M)

ot 7 \ e
e ue) <=7 Tlw

spl=s Ay Fouwe Loyt

% (i) & ik a3

_ ___SU:) -{—QTSL‘D
\)‘; CJDQ) ________-_________.._—
8 (ot 309 ©-3®)

o 0O~
() = —— .
A a4 v~

o i ! :;(_(3@-) =0
!

Ix G\ = e

iy B = RGO = I E

_
5w B o TR

o mhes
= [ xlw) ) =& o~ .



-

A Teuam Y gesprnic
( '-me ‘s Cj-\ J
e lﬂb‘j.\, AL

RN ver BN
P") L€ - -L/
\f\(l.): - e R¢
Re ()
Seld—
T
er] e
WD JT"? b ()
.Slccm'\&yfd\ Lonrdey Aoy e/
¥
ot
E’a ulEd ,(._‘.:l-? F___f______[;
Ay
_tlre i,
& ull) &— 1‘ :
Azt
K, e'{:’Rc‘.
RC wlld ’/\;ii'/
Joe + 3%
\
O ke RO
VxR (l—hjwac)
i RC-
e e RS



Yre e ( _IJ
|"(jw) --_- e St e ':: ‘{ l‘J':JFJ.C_, .
\
\/ A gL
R¢

Yre (
ool = M

\R/R O+ WRCY

it oTwd! [ =5,

e, | | Ui)l_“ P ggw)
R —_— "
_Tor(o)= O,
W= j_
‘ — —Tow ! —1) - .
we-lpe | —= = h& | C e

_Tod (1) = ~Wy .

L}_\Cﬂ)

T
"VR(' \\ }
.
\t
"“TLF”"\
SR e S~
%r\.] :
|




g
}" " —, . e

] - W0
\\’( W) = :
» - r
(_{“\\ \ “‘, '-’\\‘ \ #
Sof =~
= _jw
Y (i & ee———
(Jud 23jw +2-
_ —3W

—

(3u0) -+ M + Jwote

(i) = =350 A B
: .__-—-—"'-——. + .
. N .j(p‘t'g- =
(Gt V) (Juot2) Jwtl -
e

= A (et2) +B(JwtD
uk gw=")

bkt jw= -2,
>=-b
< BRI

, — p——— e

K Gw) = Juot) P
,_A‘@?"a Tﬂ'\ﬂ?ﬂ’g .’?Wrﬁw —-L‘go\rn.&%'rf w f:-{ju(t) v } r
g G VN
-t -
. - ~atr € ) ¢F \;,' \
H@) = € ub) -2 & u®) “ T
EE——— BB —*——‘-'_5'"*— i Bty \ ‘\,\
5 —2F ) ut)
\ 2 = (e s H— 1M
. S e
W




e ™ ) ¢ il’- - r — f C\
I( b' (I’)’J ”f“ r‘C.L! (} Yy &gt 1 wel | 'on [V Ve S laal fe "t"‘i.:\{‘;j‘.;igi e . C’

C¥}3Q)

= a4k A A(®)
e i S, TS ’b L jt" = v %
r_’,‘i{ ? .5_3 1; J ' @) lk

_A-PPLE) "{ou“n"-’f Lvomstore, I\a
Ba LLgp-.na ,.kmg‘_chﬂ'eTE'r&ﬂ'm\‘\m P P iy

T .
| (t) 4__1:-_.» ~ ()
daB) g7

ol t

ﬂ(E)e—i:La> Y (3w)

ot

&Q'IGKE) ,A_Fi.T_-,v GJLD); YCJ\-D) '
Y

w) + & S— A ’,U;D
@ )Y(ju:)-!-gjtﬁ' YL-‘) &Y jw) = Jw
w

= 2w RO
7(30»){@@*-* 53@*‘:) ="
\! U'U'D - 0w S M
— __,_/-’———"‘—; , —
m . @m)’}- sywt b




”F“f@y,wn ¥
La %Fm%‘e' H(ijw) = -:—300
() +siwt6
x P
(Jw)+ 5wt 6
HOw) = —H)W
i D B
A o+
Juwts

(':“D'{‘Q-) @ W’{'E}) Jwta

A (3w3) Lo (dwt2)

--JLO e
ke 3
qw= —2 3= JuwE =3
s A & = =5
3
i) = oo s
Qwt 2 Jwt >
’Mpta Taverse egovm'”‘f A"ﬂ"""'s'\'ﬁ ’
. o ) ~oF
\W@D,.Zéi mk)—Béﬁku&) & ub = =
éak . OtIwW
i = Wb Y
- - ‘
he = 2 — t) u®) — =M st 21)W
5D 2w
WO = Gy —2Fum &8
w®+syp+g —
I+I3W
3

-2k
) de ulpd 4}:_1;
Bk Sy *




. - = )
‘,. A O -

Rl

(1) "'[_'me_ SL’\ '“"'f‘% PWP )\a

dor= stlnmd e & W) = yeet).

?m:f - DIFY Y Cé“)

~~ Ld(“) i

y (?) = j& S

~Z
s
ml--
W5
)
X
2N
'_")
3
o
"
!

LE MevpE 1O \'ﬂ" et bt — o to @
N = Mo
N )
\/ [ejﬂ) — %wxcm) e

B sk
i
_38me wg x (™) g
3-“—)::.
70’— & m=—o




(i) Posgeyals ~Hhuorem

¥ Qe
PV aVaATara vy et

sty B 1)

T

-
2\%@)\9’ g~ {\/\ (‘;"n)} a4
o Kt
o0 ) 7’@* )

Yot -

- ,
RN
2=~ S w (e I

2T o

A X 4\ L —yom
L= 2 | pE@e ds
~TT




:'_“‘\.\
2/(b) DTFT <
X ) tLin) (®
1%
1T ;
L) \/\(_Qm)
. -y,
() €
() = ZD(
= =R
> &
= § 0(ﬁ u) € R
-~
Mm=-%®
. (=]
o2 i e é-o{“::"l'—-)\dv‘
= é = nN=0 vd
n= T
. D
= __% O(e:_JJL
HEO
r l .g\l.
(e s — T .
T

(

—




(é- C J ‘*{ 28 ae 1-['_!\[-_3( -"\S ¢ (_J\)\C{ «1 \“ﬂ’h \g 10 f}_c}f ; .‘!.L:{.t N
J

A iven
it i = 2 (BT U0 ()

DTET \
aﬂ un) &e—> — o
- e
L8 DTFT \
\ A
(-;) ) «—> i -;e S
TET V'-\»
\ (J,i) uf) e—>
— ‘-—__-_‘_'____‘_—'-_—_'_.
4 -——‘—e.'_m'
\—
0 oiFT \
—L) um e
( h—ie



Al PIET,
X(E’“) S [ ot 257
| -1 T N |l~oe
__-b—‘_-__—-_‘_-
‘h.-LQ“'jJ\

U‘ﬁ"L -:\A)
,J_C
_ - -
- 4 (l "Le"m)
. _ l“-—‘g—'ef‘m"
\-_Iie-jﬂ -+
\”-‘11 e I
H(e.j‘n') —_ .—\__ t I
4 v | e
| | =3 T |
— e S S _ .
i =L 5~ 2"7")
&<




N,

—
—

28
5, 8

j\}@ VY\C\ R-‘wwu’ﬂ‘-d
JISEE (Ul
@fa A frwi o

Apply DTET,

N
W = SEI )

DTFT j_
* il
Zr,a“(nu >
13!
) u ()
A A uﬁn)ﬂ \ _
: \'_.&&FJJ\—
\ “—‘L\Q\-—l) t\“)“utn} (:ET o
- z“_) “ 1_‘;:16“)"“"

() + L’ﬁ;)ﬂ u )

\ n ~) i
-4 (F) wev.

_A_‘_,_,_.—'—"__-_-__“_-_’_._—-

—2 L) upD.

g

2N

- —

=il

I



Y(e*) = % (e*) W)

: )/(e'“")
H(e) = ,
(e % ()
‘d(h).}- "fi‘{]b‘") = > ) -—:L’Jt(ﬂ-\).

"APP\A} DIEN a@) EE\; \/(e‘,_n.)
aQn”“) 4DTFT ~yn C J.n.\

. YA s oI ef)lt 5 )J\)
N(@™) 44 ()= K s

-—

5 )DL o
\f(e"“)i\—F Le } %(e”")fl e o () (e

30
: Py
' \’(Q)N) l 3
H(e)’“ = = K
7\('2)"') \tye
— .
S -
e
)m> — ,__‘,____.-; - _'__9’______—; . e-)/\.
HQQ BT e A e
: \-(F)e
4\(&’@\‘% TOTEY, |
%)
oy ) o )
it o) e a3 ) €2)

=1
3
1
o
i
2
<
=
+
I
(@
S
¢
<)
1




e

e
S
(5’ ¢, E:Jﬂ/qn) _ 200

AR rgrr/qﬂ)
cafen) = 3

2oz GAEn) &) uE™
_"):1—2_
20 - ) @) ue-)
~ (T @) e e

-2
G4 (En) @) ue»

:)“/qn BAVAL =
(") - _é_ (ﬁ e s J /(}) ei)'ﬂ Luﬁ\—l)

\1

%) = & [&3% ( u@‘ ~%) "" T e
=5 = -+ e Qi") U f-2)

8o M



i

(i4)

X ) LTPT (
(-« 8—3\(\«
(D) upy 21T
o QJJA.
U&lﬁ“& e %{M'H{ng quac'o'd\a) iﬂ&_‘_)_gx_(em)
N2 )
T D s G Y|
\—_RT:E—JJL -/’f \ M
U&% —L‘ “d W'HT‘] Pfﬂ?wfaf —

A
S i

S |

(£) up-2) <

- e_l‘; (—'”—*"_Vq) |

_ -0y
l*ée e W)

) S s x[eﬁ)

ﬁTT-'r C jo- g.-))

WO ) <> 7

\

| O

B Y
DIFT 6*23@‘ “79) \ \

\ - a2 e—jen'—w"l)
2

2] @t T)
DIFT &

LL&‘-"‘?—) e

|- L e":)el'qu)h '
e \ ]\}\

—

> —2)@+ “79)

VoLt "Le"-i«*."_“ K
L Sermy) :

|~

lf-t_ejf@/@/ //




kB i g

() 2 = (:x ) L -2

@ oeedosd Sownrer Lo drm

"
o< u ) E—F

N
L—:;-) u ﬂ)

H)
Gl

(

\ - I

{
A I

l-q:e

U"ﬁ*é Ao Q{\M%"[‘l’?‘& Pw ]—;c \.ﬂ\,'] )

o161 ot Cej“)

ALY —>

2 (neme)

N-4
(?;') Ufn-4) DT

TEY L an %
AL Y Qx(e”‘)
ST

e
| =1 =
4-

) (_L) Wf-gq) L DIET - 4IW

L’—%) L\&\ q) OTFT

\ - =T

( )



1) e = " i
( X)) = (’lﬂ ) K (:\:1 J W -

%—n:qgg A %?P‘ .—%urﬁ-m’ '{'a'oﬂ\!sg"ﬁ ™ %\a“l g

TEL \
L utn 22 P g
~ 7
\=id e "
' DTFT L
R \_e~3~n—-
2
N
DTHT ‘
e
O P .
é\,

6w o, A PP

=) 2, w(e%)

DIFT

a P — \/ Cejh)
oY o~ [ejd\) Y Cejw)

T bR

R R Pl pree
™ (-

3 : —/_/ | 2
3. 74(8 ) & erée..'j-.n) Qr_}}gsh ,:lJ‘u] R Ly
)
el o o
R i o =g
A B el iy







	8(b).pdf
	SS_IAT-3 QP and solutions.pdf
	IAT3_SS_QP
	CamScanner 01-27-2022 18.02.45



{ "type": "Document", "isBackSide": false }

