Q1 Energy Calculation

Sunday, September 20, 2015 3:23 PM

(a) oo T
Ek = j |A‘(§,|"Jt 3 “ V"Jt s vab,
T - ° same (total) eneray
oo T

2 -
E"z . jmtm)‘Jt = j vidt =viTy.

- °

(b) Becavse V onmd T, ove 'oo:'-\--'vc constonts,
we lkwnow thent V"'l'b s ros:‘\'?ve ond finite.
Theve 'Fove O < E EA 4 o .
P4 ', *

Hence, Lo-\-l-. /,5‘ ond /.5‘ ave znero); SCDM\S = Yes
ey No. Becauvse \'hcf are eneroy sij ro\s they con not be po wer siﬁmls.

d> All energy sijnals have O (owc-vaac.) l:owcr.

T,2 i
To see this, consider P,‘) e lim j lgle J‘L.
2.7/

Note +$vat \3({-)]" ) a\wc.ys nOr\neﬁa‘\':vc T"W/c‘(:ole)
T/2 =9

o é S“j‘-b)z A-t é S\ﬂu:)\i&t = E3 :jﬁg.ﬂ};sg '\-:: is

ﬁUC) is or enes

~T/L -0
T/
= 1
o ¢4 |rgrondt ¢ LEg
"/ T— lT_,,g Heve, voe folre e lLmi¥
ay T— o
o < (’3 40

T \qere‘Forc) P. = 0.

== Telo Tb
{n,AS = |\ tbrs thrdt = d+ 3t < viTe -VTL .
Le) LA, A, 7 = |ALBIA L ST = (vavdl + | (-W=lv) = L =o0.
i (<] TL/"

Becavse <A,)/b,_> =0, we knowmi Yhat A‘ ond n, are oyi—kog@m\.
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Q2 Average power in DSB-SC

Tuesday, November 13, 2012 4:10 PM

Jlots 30%) -) Lot r30°) )

(o.4) 9l =acos(wt +320°) = _:_(e, v e

- () o -
J3° 310t ~320° =j10%
=2e e" + 2 e ’ e"
2 2
2 2
2 2 2%x2 =« A =45 Assvome /,,;io
|'9 ’(2) +(2) = - T
2
1Al
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Alternatively, we knows tnot for gLe> = Acos (274t +8), Pey =
2

Hgvc] A = 3. Thsrc%ovc f‘:) - l_}_:: _—Si = 4.5

330° t e - :)!Ot a0t

J ‘Jco .1&J3°6)10t>(’i(6 *e.) )>

(a-4) w(6) = gLe) cos (10k) .(.‘% e .
:)30. jzot -:"50. o 1% o —33@' ‘,‘)201
e t+e¢ e +re’ e )

=2 (e e + e
4 R ~
= 2 coy 30‘ 21-3— & NGOA '\'0 Conmn b:ne Yrem {:,:.‘.
Bolers formilen becavie The have e same
'("rensuu\y_
=(2 _ =15 & 5,
Pe (-;) (_1+(I’§)+t)-%’(.1+3\-1) 12 2 2.3

Neoete Yiat a\*‘hou A% w(t) = (,‘7) C‘”LIVJO{') , we con’t Lse Pﬂ,g iif‘:\

GL}[‘fo) c"a GL’L""?[o) OVGV\ﬂf A Y crus-aww/ Acmo\:f\.

12
&UF + o) @ overlapping

'[ el & £eo.
1 ., .

-320 e

L(_ cae

10 | 1

a4 7 o7 Y 4
I'\ 35:\:_'@[’ -Fo( ac_(_‘\:) = 0(,(;05(2”'7[0"'. ?‘5.) C.O.S(W?‘[,‘l' ‘i‘ﬂ))
a”’]y?ns e produo‘\'- to -sum 'pwmola. 3'.»/5;

PAR D) =%(c05(zl7tzfo)‘{: YO+ D) v cos (é—ﬁ))

When ji#o/ Yle Ywo cosine components Ao Aok O\/&f\ap N e
-{'/@,%uwc/ doma;n. HM“C, e Powgr o{- trelr sum

is e same o e sum of Helr power.
P = 11" ( 2+ cos®o-22).

T hevse {:on'_J .

Heve, =3 £ =0, & =130° §
2 —
b, o (247 ) < U (£1) - 310 1)
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- ® o . ® . . h .
)30 jeot )30 -jeet Jso -)sot
(o %) y(_t)::al_t)cos('so\:) =-';-(e, (2 re e )J,:L'- re .)

)30 =yuot -)30° -jeot
+r & e re e

a (L,'no' &:,t.o'tf 6-330'55 <ot
AN of e comr‘cx e.x"onem-\':u\ {-mc\’;ons ]r\o‘vc. A;'-'h"f-'\' "(:"—%V""";‘-S-

F)l =L:3I_1)t (.1‘+ 11.+ ‘|1.+1") = Tq;xl-‘ = %%2-15

Neote that P), = -;_- rf) becguse 6(7[— i—;) ond G(F+ 22 ) do met overlep.
AL£) A (F+ g_: No overlappiag pz"{hf_ %:_,’)
~ ~A—
T J ,\ [ - t L 1 3 e 4 L‘ T ‘kf
-—LE -1_0- | 1° \J Tt ¢ Y v v T ﬁLo [4
2T 27 ”?—;—,7 7 Jaet
(b.4) 3Lt) = 3 cos (10t + 20" ) + 4 cos (1ot +1zo°)= Re i Lg L30 + w120 ) e \S

:__51511 L e U & R L<95-13° )
=@cos(1o‘t +) © J @

Note Yot we do metr need e f)\wc €3.13° +o
coleu late e average power. Alse, we con get

e mwjn'.-\-oae Tg”* stm/\/ 'o// nokicing the ao0°

2 )
Po = 5x4 = 3_-.2! =42.5 diffemmce Lermeen 3 L35 end « L120]
2 .‘\ /;{thsg
ﬁ S
3

(b.#) From part (@-45) ) we have

Pe < N (1+ 2cos* (8- ¢))= %1(” 2 cos” $3.13° ) 2 2204
¥

“,w) Note That G ) is s+ill ot 1-‘2—?-”_ as in por¥ (a.4s).
Then'(:oval 6(#F- %‘;) ond (£~ %;) sl do ot overlap Y~ Pre 'Fr._%. domantn |

=4p

= 25 = 6.25
r/'zj i

(c.4) Lookk at the threc comporents of 3(,'(‘) in their 'olnnsor

representation,

We hoave S20° + 232120 v3L240° = o0 ‘>a

clear  when you
dranw  +he three vecYors

TkucFOHJ 3L‘t) =0. IHence, P3 =0
(c.48) xlt) =0 = P =0

(c,.&;) )/L'l‘) =0 = P7 =0
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Q3 Parseval's Theorem and Energy Calculation
Wednesday, July 18, 2012 9:32PM

(&) The q‘uu‘]'iow H’Se\“' Qc\‘uu]\): 3;ves vy ONe woy te find the Foto eneroy -

E = 5 \e(m1* 37

—n
By the Povse val’s Theorem, we Krowy tPhot this is the soamwe os

o

j ]3{%]]1 At which s eosier to co\cu\m'fe-
-0

For 3(}) = 1[-1 Sts"]) the Yol e,newj/ is 5 (1'[_-1 ststj)q'ch = 3 1 d% = 2.

-~

~1
Soppose we wont Yo work i~ Tle a\:veckuemy domein. We will Frst need to Find G (A

r('\-o*a‘ ovece va tane - dome,
2 9le period’s = Freg" = B = s (27T 4
Recall thet S s > £ AT sinc (TFT)
= Ak
Heve, T= 2. So

L 6l = asinc(27F)

— co This s
2, 2 not on
E = } \ é('f)\zgf = ) zont (Z)?)f)gf - ¢os/ If\'l‘esra‘

Yo work with

Ir Bz, we’ve clar:vg,d one '\’fW\J‘LOIM fa.lr

Yo
A_.} L s >

S:Af.z (zva )0)
-2c 10

S

{
+
X

—
I

Y

Thbﬂ-‘FvatJ “s)nc-" L-)_ra.f)c!f = zio\..

~

24
o 277
For qsu':ok cc.\cu\a.'\'ior\, h w\oy be uu.-Fu\ ‘o vemember that XS:I\C}(‘)A‘ "'7/_)'
&Z‘ sine (74T)df=y @ jS‘MU”'?‘)Jf= i . and 352“0(“’ de =7
— D) e T=

4 -
7
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(_L) It yo Whave ot {'OohA 6LlH) ia P"""" (e), This fm"‘l’ rcosu:/c)/oo to do co co tre firet S“'C‘K

Howcvw) wie ' ve a\vgaéy done thil as an alfevinetive  solutiva fo. rav* lad.

So, we will Uste thet Por this porrt-

The wonn \oLg occufies on in'\'f—"Vﬂ‘ O‘F '('\'&Ol;\)ent?/ 'P"O""\ 2

Go, the enerqy contained in the bond B= 14,47 s lDTVM \9/

/2
(_9_;?«:(2/7/))1 A/’ X 1.8056
-2 MATLAB
% WolframAlpha . er
[ integrate ({2 sing(2*pi*f} }~2) from -1/2 to 1/2 E] ;b) .va A\fk @

e e a o

G:zdnqz am’.-rf=@ + 1.80565
The —{vacHov\ of e,nuay contmined in the wain lobe is & 1_&5_6: ~ 0.9028 = qo. 28 /.
2

Yhe oy wer fromm fm’l’ ()

(€) VUsing MATLAB, we con look ot +re -me_')'ion O‘F &nevb/ os oo Fmction of /;

We Found That ol cvound A % 5.1 l'\‘Vf ‘Ff""{.‘\"hn \peﬂl‘ns Yo e"C3°A qQayz. .
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Q4 Square Wave: Fourier coefficients and duty cycle

Wednesday, October 21, 2015 5:54 PM

—

A it
- '.—\ ; — — 1,
_To & Tn
W"E?“ Jut L o width
u/ ‘/CC = -
To
() I~ class, we've seem YHaek when the dot c/clc s in,
tre ™ harmonic Lalcnﬁ Witk its W\u\"".r\c:) is su‘o‘wlssaA.
Reve, C"r=o' So) we conclode that the Ju'\'/ C)'cle s
B 2567/..
l—r
1 —J 277 I"—7la'\7
h = —
(b) Recall at  C,. - 3rc‘c) e dt.
To
Thbre‘Fofe’ C, = 1—_L S\f(t') A't = <\f(,‘t)7
5 1

le owevase, .

From the lo]r_'h)n:) Lrit) > = widhx A = Léu"‘/ cyc\e)x A )

To

Tlr\f_re,'conJ A < <!‘_h_>

We owe 3;vt'.r- Yt C,

1/2
TP\LIC';OVL) A = ‘—l/_'-f =
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L od we found in part (o3, hat duty cyele = 2.



Q5 Poisson Sum Formula [M2011 Q5]

Monday, August 06, 2012 7:49 PM
R 1
(o) ard (b) Recall that 2 5 (t- kT,) — % 2 5(F-kA) whee Fy = ¥,
° K
73
Ot course, you may not vemewmber the above fack. However, T coked yoo to vemember

one Sfcr.'.u\ care which (s mmuch ewier Fo vemember
>
S3(t-n) —> 2 5(F-k)
Lo e
Letr +wis be LEd.

T\qg ;rcua\ cxie Can \ve. ‘\'vfn(,é Yo T 3(_'\(,/“, Cooe via the sca\ms fvo(er‘i'y

Fv o 7(_9.-\:)—-»[—1-\([—;,_), e hoawe
or)

o SN
Zsta-*'-f‘) A 23(Z-k)
1) w
-4 - a3 3 (F-ak)
= 27('!: =) -

(\lﬁvl

{
fecall Fheatl Slat) = l_o-l.ls.Lt)

T\'\GVGFOVC > -4
-n —alk
?TLE =) — =) ES(/ al)

Ley o= -_11_-0_ We +hen lha~e %SL":‘V\To)—a _%E?L;‘_%g)
AH’&»’*\OJ\':VG\)// one way alwa)ls 9e Lack to tre Fouvier seria '(:ormu\a. Yo obtuia
Such Vc\u'\"'uo.nsl«'np-

T~ *hi, csue,..‘\'ion_, +ah (ro(-ui'/ u apflied Yo Z§(t-£T) 1o 3@1’

e

25“7 21y = iT z5(f-4)

¥ AL
So_, Ly e COr\vo\o'\';M-in -tie YU‘(/ we \'\aV‘( welt) — G(_/) X 'L Zil/"'l, )

(¢ and LJ) o
The ir\'\'c‘avm] unch considevation s 8 5\)27’./{— G(f) (t - é) A;“
\__—\’_/

CO«.T“ this  blA)
By e 5:{"\'-1\3 {HOf&f"‘y O‘F Q- 'ch'\‘;bn)

T L, TEY
Jrsi-£)df () = e e(%)

B} Ry )

Suvnw\ow/‘. O»-’}'r ) .’__e.;_) C-JZ?T—_,-_‘\:) J =
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