GTU - Elektronit Miihendicligi

Analog Haberfegme

ELEC 367 Midterm Exam (Fall 2023) géziimleri

Orijinal not: ELM361_Fall2023_Midterm_Solutions.pdf

UYARL Bu belge, el yazisi ders notlarindan Claude (Anthropic) yardimiyla dijitale aktarilmistir.
Yardimcl kaynak olarak hazirlanmistiv; hata veya eksik igerebilir. Litfen orijinal notlari ve ders
kaynaklarini esas alin.

NOTICE  This document was transcribed from handwritten lecture notes with the help of
Claude (Anthropic). It is meant as a supplementary resource and may contain errors or
omissions. Always check against the original notes and official course material.

b~ 4 Gekil: Bu saufa basili materyal igeriyor (6r. ders slayt); dijitallestirilmedi.

(orijinal notta, s. 1)
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h(t) = 20000 simc(TOOOOt—TOOOOO) — H(f) = 2”<1o<§oo> g=f2mfl0
10000(¢t-10)
T=10000, A =2, tg =10

(A = 2”(10(500)' 0,(F) = —2710F
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= |H(AI, x(£)nin spektrumunun tamaminda K| # O olmadigindan bu isaret igin bozulmasiz
degildir.

9)
x(¢) = 20 cos(2m2000¢) + 10 cos(2m 4000¢)

l
X(f) = 105(f — 2000) + 105(f + 2000) + S5(f — 4000) + S5(f + 4000)
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IH(AI, X(F)in BGsi iginde sabit, 04(f)'de lineer oldugdu igin sistem bu isaret igin bozulmasizdir.
K=2, t;=10

x(6) @ y(&) = 2x(t - 10)

Sy(F) = IH(O1? - Sx(f)

Sx(F) = 1005(F— 2000) + 1005(F + 2000) + 255(F — 4000) + 255(F + 4000)
Sy(f) = 4005(F— 2000) + 4005(f + 2000) + 1008(f — 4000) + 1005(f + 4000)
aimi
Ry(t) = 800 cos(2mt2000T) + 200 cos(2m 4000T)

1.yol: Py = Ry(0) = 800 + 200 = 1000 W

2.yol: Py = J

o0

Sy(Hdf=2-400+2-100 = 1000 W
(0.0]

” Sekil: Bu sayfa basili materyal iceriyor (8. ders slayty); dijitallestirilmedi.
(orijinal notta, s. 3)

x(€) = m(&) + cos(2nfet) T X(F) = M(F) + L8(F = £) + L5(F+ £.)

2(8) = Sx2(6) = S[m(b) + cos(2nF.8)]°
= S[m2(6) +2m(t) cos(2mf t) + cos?(2mf.t) ]
—_—
%+% cos(2m 2fct)
2(€) = Sm? (&) + 10 m(¢) cos(2mf.t) + % + % cos(2m 2f.¢)
Fl
2(F) = SM(f) x M(F) +SM(f = Fc) + SM(f + F¢)
—_—
BG'si 28
+ 38(f) + 38(F— 2f) + 38(F + 2fc)
i) LPF, Gain= S, BW= 2B
Y(F) = 2SM(A) « M(H) + 25(H — y(t) = 25m? () + L
i) BPF, Gain= 2, BW= 2B, MF= f,
Y(F) = 10M(F = F) + TOM(F+ fc) — y(t) = 20 m(¢) cos(27tf¢t)
b) — DSB-SC-AM, LC yok.

m(¢) = 10 cos(2m Sk ¢) + 20 cos(2m10k ¢), fc = 50 kHz
y(t) = 200 cos(2m Sk ¢) cos(2m S0k £) + 400 cos(2m 10k ¢) cos(2m SOk ¢)
= 100 cos(2mtSSk ¢t) + 100 cos(2m 45k ¢)
+ 200 cos(2m60k t) + 200 cos(2m 40k £)

Y(F) = SO8(F — S5k) + SOS(F + S5k) + SO5(F— 45k) + SO5(F + 45k)
+10068(F — 60k) + T005(F + 60k) + T005(F + 40k) + 1008(F — 40k)
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Analog Haberfegme
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cos(2m 51k )
a(t) = y(t) cos(2m Sk t) = 20 m(t) cos(2m S0k ¢) - cos(2m STk ¢)
% cos(2m 1k t)+% cos(2m107k ¢)
= 10 m(t) cos(2m 1k £) + 10 m(€) cos(2m 10Tk €),
m(€) = 10 cos(2mSk t) + 20 cos(2m10k ¢)
= 50 cos(2mék €) + SO cos(2mak £) + 100 cos(2m Ak €) + 100 cos(2m 11k ¢)
+ 50 cos(2m A6k £) + 50 cos(2m106k €) + 100 cos(2m ATk ¢) + 100 cos(2m 111k ¢)
A(F) = 258(F — ak) + 258(F + 4k) + 258(f — 6k) + 255(f + 6k)
+ S08(F— ATk) + SOS(F + ATk) + SO8(F — 111k) + SOS(F + 111k)
+ S08(F— ak) + SO8(F+ Ak) + 258(F — A6k) + 255(F + A6k)
+ 255(F - 106k) + 255(F + 106k) + SO5(F — 11k) + SO5(F + 11k)
A
SO | m == = m e e e e
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B(F) = SO8(F— Ak) + SOS(F+ Ak) + 258(F — 4k) + 255(F + 4k)
+ 258(f — 6k) + 258(f + 6k)
b(t) = 100 cos(2m Ak ¢) + SO cos(2m 4k t) + SO cos(2m 6k ¢)
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* tasiyicl frekans dogru sekilde tahmin edilmediginden mesaj isareti geri elde edilememistir.

& Gekil: Bu sayfa basili materyal iceriyor (6v. ders slayty; dijitallestivilmedi.
(orijinal notta, s. 5)

m(t) = S — 10 5in(2000mE) — myp = 15
= mp(t) = %— %sim(ZOOOﬁt)
N2 121y
3 3 2 a4 3

2 1.5 2115
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\

\

i 3100

— p?2 =053 — pu=0,22726 0,228

b) c(t) = 20 cos(2m10kt) — Ac = 20, f. =10 kHz

y(t) = Ac[1+ pmu(b)] - cos(2nfet)
= 20[1+ 0,24 — 0,48 sin(2m1000¢)] cos(2m 10k t)

A2 _ 202
p,=C=""_=200W
T2 2
A2 202 1
Ps = u =P, = (0,728)* - 2 = 3533 W

Py = Pc+Ps = 23533 W

15 47
10 |
S ]

\ : : : : ¢ (wms)
o1 \Jos 1\_/15 2\

20[1+0,728 - §| = 24,85 = 25

20[1+ 0,728 -1] 34,56 = 35

20[1+ 0,728 (-)| = 1514 215
d)
mp(t) = -2 sin(2mt1000¢)
: 3 3
1 2 1
— Ma(f)= 38() -3 - 5}.[6(:‘— 1000) - §(f + 1000))]

= 28(0+ 33(~ 1000) & + Z5(£ +1000) e

Claude ile dijitallestirildi + hata igerebilir / Digitised with Claude + may contain errors 5/6



Analog Haberfegme ELEC 361 Midterm Exam (Fall 2023) goziimleri
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y(t) = 24,8 cos(2m10k t) — 9,6 sin(2t1000¢) - cos(2m 10k ¢)

1 sin(=2m Ak €)+ J sin(2m 11k €)
= 24,8 cos(2m10k t) + 4,8 sin(2m Ak €) — 4,8 sin(27t 11k ¢)

Y(F) = 12,85(F — 10k) + 12,45(F + 10k) + 2,45(f — k) &2
+2,85(F+ Ak) e T2 + 2,45(F — 11k) e T2 + 2,45(F + 11k) &2

[Y(AI
12,4
2,4 »
Z 7 ;: f (kHz)
0y(F)
7T
SR A A N I | A B i
-11 =10 =9 9 10 f<[<H2)
° (-7 °
2

Claude ile dijitallestirildi + hata igerebilir / Digitised with Claude + may contain errors 6/6



