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Problem 1:

a. (3 marks) Express the given signal in terms of singularity functions
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b. (3 marks) For the signal g(t) shown in the Figure below, sketch the signal 10g(4-2t).
Show all the steps.
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c. (4 marks) A given system is described by the following relation,

y(t)=x*(t+2)+5t where x(t) is the input signal and y(t) is the output signal.

Classify the above system as to linearity, causality, and time invariance (justify your
answer).

Problem 2:
a. (2 marks) The impulse response of a LTI system is given by: h(t) = (i)e*”’"u(t),
T

[0}

find the step response a(t) [i.e. the response due to a unit step input x(t) =u(t)].

b. (3 marks) Now consider the following input signal x(t):
X(t)
A
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Find the output signal when the input is x(t) above.
[Hint: It is useful to consider the answer to part (a)].



c. (5marks) Determine the convolution y(t) of the following 2 signals, and plot it.
Show all your work in details.
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Problem 3:

A periodic signal x(t) is shown below.

x(t}

a. (2 marks) Determine the fundamental period Toand fundamental frequency f, of
the signal x(t)

b. (5 marks) Determine the Trigonometric Fourier Series representation of x(t)
(show your work)

c. (3 marks) Determine the power and the energy of the signal x(t).

v



KEY

EE Q0% - 031
P/ol) 'CM i N ‘P“'.J 1.,,}Lr...
ST  PREENS LTSN
a) 2 v l't +|) -V (‘t) U ('t> ’-"3 \A(t_ _3) é—v\a’b. r 2® = 2vlt)
et true v -K,N—-/AJ
L) o 9 | 4-2t) = \e 3[‘1“‘131
- 2y lt)
Theve ove Fouwv o?""’”‘hm' '*d
¢ i b
@ OM\D\I*'\AOLL SC‘\./Q\"D ‘):3 [o |°a“")
-0
3 Time Comprassion by o Fuctod {‘a. |o 8tz F)
S
tC— 23 \2.—> \oﬁt"zt) 2 C L
@ Time inveIoN: -6 2 4 -le
a9 uwile to MV(‘B\J' .

we

Y

Ailaca ‘SB\VJ

c),

@ Time b\""-}*lv\f\ Lb

SR ¥
*ive opare > 2_-£
Py

heclk Fue )
- t g=--2% = t=
£ U2t = -
D U-MJU
t\l € l \l\ . MJ ‘.wﬁ""‘\-"*‘- SC-J"' [’") y
t]-1]-41 - t

sk ¢ — -\

V2 _,.4-—“‘

'T\w-— S\OS‘\'CM V> \'\o‘\’\
b cauvn= N propsin
C

x, + 5

The ;Dd’ew\ o wa
t=

’ "
M " :#

Venlans e ‘{—bw"\'\ P“"” a:‘. &)

NP S

Y
x40t )
&c..-—yb»
Va X t= 3 Sec .
Lo depards on ¥ pF

oy
oot e cans te veladimn Chongen il

« The sus. b e

ok

e
E = A sec. Y

a)' t= 2%

e X N emcep
() = ?:-‘Ll"'"")"'&

yte) =

< T reldhiem 6wt Tha S

& R
) 1 hamen. e D -



Problem 2 -

+t
G) ﬁof LT al) - J‘ h ) Jr
: | '17%
o - J(_) e qw dr
- g aH) )
t _In
..t'/
;_?-"—S € dt - -..T'_, e 1.
Do z:
-t/i,' .
= 1 -¢
7
-§Q(¥)= (\—C )\ALT)
U xwzujuﬂlu(t-0+mkt;1>
Sine Aa s‘abfcm w LW waow .
k-1,
S W -2 (-2
‘6&) = (\—C )u -
t &) Wit) .
) ! LX L uw)
r\
r— » T > 14
Tt

Cape— wehw = | 27,.¢€
i x _SL\ )
3tV -3t
c V<t
+< o W mw\o? ®© }Eltké}—o —_ _i_{e _e
a &) *‘"\U’) =2 3
t \
\____1_. ‘,owh‘u-j Wcr\a_r. - l\: \ 2(\ E)T
oLt <l . i) 2
Eo s €
t = - .
Joe . | o
L g
2 -3t -3
-2 -\ _rli1-¢
-=le \ - J A
‘ —JTL= oM mcf‘&f
e
= | i st 3 (+)
t -3 - X




Y'lblf/\»/\g S
r O O)
a) T-49 ., =

o]

.l— = 0.2§ J—> W, = QTT.;E_ Yﬂ-ﬂ\/_su_
5 4 7

b)  Dete.waine the Tw‘::)mw\e‘\‘w‘c Fouvrew Seyres we.fwesevx‘tcﬁ\'av\s o’jr x )

i ot
: -+
wo 1 Z_ \9'\ Snw N,
x> = G % Z_—%Cpg it o+

=1\ ol

@
D L‘ = :f we A —> ®
The St a& \b QO\ ‘S:)w\v\e“vl' -—7 A, =°
* . A™\ N

E A *\\’) - O -——> Q, = 0.
: . c..)&L»
. b \3vu>r€ c k (AN \'\.\p Q.\;EJ.:.:O ~)

L 2 SKL‘\) Sta (e d) Ax @

odd # dod - eve—.
w L

\
A L (Eaay ot
2 . (11'\/\ t) dr - L Z jb) Sk (._21‘_-&3
= ._%—— j "‘Lt) S 4u Z 3
4 2

\
wit _1
- "_‘-";_oow‘“‘h)\ ;—i[wsz 1
B "N 2- nT

=4

Cngﬂ'.\-b @
Z [\ -@)ﬂ_] £, =i w&(&w
WT 2

-

Q

~ A
2. L Siawes
= \o“: —_— x(f)=£ S 2
Wy )
7
Sl 2 s bk
Rk Slgo it
S~
Z {'v ok w wz 2,6,!9, 4,18 *T .
wn 2 (-|)1--—q B 2
'v-\-'"‘[" “oaw 3 -
b= 4 1 n 7 ¢ 12 16,20 - - -
" =y w=2,¢,12, "|’l2,'_.. ns4,58%,; ! N
wn
20 " 2 1 - =©
> “=l\’8,|2,|‘r L ‘Tﬂ[ U—\)]

) \ |
C \ j\xu)\ldt b j(-\)"u 4.5(‘)‘ 4&] = '!;_ @ \
> f ] ._‘_T_ T, Tou )
B { ol ® \
L
E =  aMa  wedes S,\]w.k g}—rL_sva&. - —Sw\v-u)\

= od

i |



