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Q1 a:-Find Fourier transform of the signal shown in fig (1)

b- Determine the transforms of the following

i-3(1)  @-8(1-2)  iii- u(t)

iv- cos’20t

v-x(at)

Q2-a-1f the modulated signal is

s{t)= 1.2 cos 2x 400t+3 cos 2n500 t +1.2 cos 2x600 t

what 1s
a) camrier signal  (c(t))
b) message signat (m(t))
c) power in carrier signal
d) power 1n sidebands
e) efficiency (1))

b:- Show that an AM signal can be generated by Non lincar element

modulator ( square law modulator).

Q3-a- Explain brevity vestigial sideband modulation (VSB ), for example generation,

bandwidth and advantage.

1

b- Four signal each has 4kHz bandwidth are to be multiplexed using FDM shown
below, draw the spectrum of the signals if the carrier signals fc;=24kHz, fc;=12kHz,

fc;=30kHz and fcys=18kHz and the type of modulation is LSSB
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Notes

sin(x+y)=sin(x). cos(y) + cos(x). sin(y)
cos(x+y)= cos(x).cos(y) - sin(x).sin(y)
cos(x).cos(y)= Y2[cos(x-y) + cos(x+y)]
sin(x).sin(y)= Y2[cos(x-y) - cos(x+y)]
cos(0)= "2 [exp(j0) + exp(-j6)]
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Q1-a: if the Fourier transform of f (t) is F(w)=

5
(+jw)2+ jw)

Determine the transforms of the, following

i-f(-3t)  ii- f2t-1)

b: find the Fourier transforms of the sinusoidal-wave shown in figure (1)

fv)
1

1\/4 1

Bgure (1)
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Q2-what is the

1-type of modulatiog 2-Py 3- Psp 4- BW of the signal

5- Sketch the spectrum of signal
a: if the modulated signal is

s(t)=0.7cos (2x 200 t). cos (2w 10 t) +0.5 cos 2w 200 t

b: if the modulated signal is

s(t)= 0.7 cos (2n 120 t) +0.7 cos (2 80 t)

c: if the modulated signal is
s(t)=0.8 cos (2n 120 1)

Q3) a- Draw the block diagram of an AM, DSB-SC and SSB-SC

transmitters.

b: sketch the spectrum at the points 1,2 and 3 shown in figure (2). If the

amplitude spectrum of m(t) shown in figure (3)

LPF _2
fc=4 SKHz

"L

HPF 3
T fc=15kHz:

2co0s(20000w vy 2cos(20000 7 t)

figure (2)

Notes

sin(x+y)=sin(x). cos(y) + cos(x). sin(y)
cos(x+y)= cos(x).cos(y) - sin(x).sin(y)
cos(x).cos(y)= Y2[cos(x-y) + cos(x+y)]
sin(x).sin(y)= Y4[cos(x-y) - cos(x+y)]
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‘QI- a:-Find the Fourier Transform of the signals f(t) shown in figure below

f(t) f(t) i)

| 7N

E 72 HIAN

Ol 16 >t(sec) 5 >t(sec) = _Z\ //lp 2\\ /

fig(1) fig(2) fig(3)
b-What is the advantage and disadvantage of AM, DSB and SSB modulation.

Q2-If the message signal is m(t)= 2 cos(2n 10t) +2 cos(2n 20t) modulated by
the carier signal C (1) =4 cos 2r 100 t

a- If the type of modulation is AM, find

1-s(1t)

‘v_Pl P

Psp

Efficiency (1)

4- BW of AM signal

5- Sketch the spectrum of signal if it passed in the HPF with cutoff frequency
(£..=90 Hz) before transmission

b- If the type of modulation is LSSB-SC, find

1-s(t)

2-P,

- BW of modulated signal

- Efficiency (1)

5- Sketch the spectrum of signal if it passed in the LPF with cutoff frequency
(few 110 Hz) before transmission

7
g

JI o W Pt

ITI-a- Show that DSB signal can be demodulated by synchronies detector

b- Four signal each has 4kHz arc to be multiplexcd with 1kHz guard band
between channels before modulation, the sub-carrier is AM except for the
lowest channel which is un-modulated, and the carrier modulation is also AM.
Sketch the spectrum of the base band signal and transmitted signal and
calculate the transmission bandwidth

Notes

sin(x+y)=sin(x). cos(y) + cos(x). sin(y)

cos(x+y)= cos(x).cos(y) - sin(x).sin(y)

cos(x).cos(y)= Yz|cos(x-y) + cos(x+y)]

sin(x).sin(y)= 2[cos(x-y) - cos(x+y)]

sin(x).cos(v)= Yalsin(x-y) - sin(x+y)]
cos(0)= ¥z [exp(j0) + exp(-0)]

747 t“S’EC)



E o

ol gy 2N opall N s

Slai ol 1OVLG) b B 2580 2008 2y (eadl) Glada)

I- a:-Find the Fourier transform of the signal in fig (1)

L)
i

b: Determine the transforms of x(t) where =

(¥]}

=

x(7) = 4cos” 27101

£i2(1)

| t{sec)

I1- If the message signal is m(¢) = 4cos’ 27101
And carrier signal is C (t) = 6 cos 2 100 t
a- If the type of modulation is AM, find
1-Sketch the spectrurr';li of m (t) signal

2- Sketch the spectrum of AM signal

3-Pc

4- Psp

5- Efficiency (1)

b- If the type of modulation is DSB-SC, find
-S (D

2- P,

0.,

ITI- Show that SSB signal can be demodulated by synchronies detector

Notes

sin(x+y)=sin(x). cos(y) + cos(x). sin(y)
cos(x+y)= cos(x).cos(y) - sin(x).sin(y)
. cos(x).cos(y)= "2[cos(x-y) + cos(x+y)]
sin(x).sin(y)= “2[cos(x-y) - cos(x+y)]
sin(x).cos(y)= Y[sin(x-y) - sin(x+y)]
cos(B)= Y2 [exp(j6) + exp(-j0)]
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I- a:-find the Fourier transform of the signal in fig (1) 2
b: Determine the transforms of x(t) where = T
x(1) = cos2x10t.¢ 2™ figi1)

II- If the message signal is m (t) = cos2n10t + 2 cos2n20t + 3cos2n30t
And carrier signal 1s C (t) = 3 cos 2n 100 t

a- 1f the type of modulation is AM, find
|- Sketch the spectrum of AM signal

2- Pc i

3- Psp

4- Modulation index ()

5- Efficiency (17)

b- If the type of modulation is DSB-SC, find
-5 (f)

2P

3-P,

c- If the type of modulation is USSB-SC, find

“1-s(t)

2- Sketch the spectrum

II1- a- Show that an AM signal can be generated by Non linear element
modulator (square law modulator)

b: Show that SSB signal can be demodulated by synchronies detector

>t (sec
- (sec)

Notes

~sin(x+y)=sin(x). cos(y) + cos(x). sin(y)
cos(xt+y)= cos(x).cos(y) - sin(x).sin(y)
cos(x).cos(y)= Y2[cos(x-y) + cos(x+y)]
sin(x).sin(y)= “2[cos(x-y) - cos(x+y)]
cos(8)= "% [exp(j0) + exp(-j0)]
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Q1- Ifthe message signal is m (t) = cos 2z 10k t and carrier signal is
C()=1.5cos2xn 50k t

1- If the type of modulation is AM, find
1-s(t)

2- 3(f)

3- Sketch the spectrum

4-Pc

5- Pusb

6-P,

7- Efficiency (q)

- If the type of niodulation is DSB-SC, find
1-s (1)

2-S ()

3- Sketch the spectrum

4- Py

5-P

6- Efficiency (n)

I11- If the type of modulation is USSB-SC, find
1-s(t)

2- S(f)

3- Pug

Q2- a- Show that an AM signal can be gencerated by Non lincar clement
modulator (square law modulator)
b- Show that DSB-SC signal can be generated by balanced modulator

c- Show that SSB-SC signal can be generated by phase shift modulator

- 8 o S o O o o B D N S S . 2 T ot o e B i S S T S o O T P O T ke 0 O S O e B e

Notes

sin(x+y)=sin(x). cos(y) + cos(x). sin(y)
cos(x+y)= cos(x).cos(y) - sin(x).sin(y)
cos(x).cos(y)= ¥z[cos(x-y) + cos(x+y)]
sin(x).sin(y)= %2[cos(x-y) - cos(x+y)]
cos(0)= % |exp(jO) + exp(-j0)]
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QI- a: find the Fourier transforms of &(t) where
I- f(t)=u(t+1/2) - u (t-1/2)
2- fit) = u(t). &2
3 M= e”
4- f(t)=10sin (2 = 10)t
5- f(t) = d u(t)/dt

Q2:1- an AM transmitter is modulated with an audio testing signal by
m(t)=2 +4 cos ot )and c(t)= Ac cos o, t
where f;=50Hz , f, =1 kHz and Ac=10
a) Sketch the spectrum of the AM waveform about fc
b) Evaluate the average power of the carrier signal
c) Evaluate the average power of the m(t) signal
d) If the power of carrieris 10 W and the bower of USB 1s 2W what 1s the

efficiency (n) of this modulation

II- Single side band signal S(t) = 2 cos w;. cosw, — 2 sin wy . sin w,

Prof that s(t) has one side band

Q3 : Four signal each has BW= 10 kHz, are to be multiplexed with 2-KHz guard bands
between channels before modulation. The sub-carrier modulation is LSSB_SC, except
for the lowest channel which is unmodulated, and the carrier modulation is AM. Sketch
the spectrum of the base-band signal and transmitted signal and calculate the

transmission bandwidth.

Nole :

sin(x+y)=sin(x). cos(y) + cos(x). sin(y)
cos(x+y)= cos(x).cos(y) - sin(x).sin(y)
cos(x).cos(y)= Ya[cos(x-y) + cos(x+y)]
sin(x).sin(y)= "4[cos(x-y) - cos(x+y)]
cos(8)= Y4 [exp(jO) + exp(-10)|
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Q- frequency modulated signal has total power 8 W which is
modulated by sinusoidal signal 2KHz reaches a maximum
frequency of 96.004 MHz and minimum frequency of 95.996
MHz and frequency sensitivity kg, =2000 Hz/volt .

Find:

1- The modL)I.lation index?

2- The carrier swing.

3-m (1)

4- Spm (1) |

5- The maximum frequency deviation of the signal.

6- The power present at the carrier frequency?

7- The power present at bandwidth 7 KHz

Notes

sin(x+y)=sin(x). cos(y) + cos(x). sin(y)
cos(x+y)= cos(x).cos(y) - sin(x).sin(y)
cos(x).cos(y)= Y2[cos(x-y) + cos(x+y)]
sin(x).sin(y)= Y2[cos(x-y) - cos(x+y)]
cos(8)= "2 [exp(j6) + exp(-j0)]
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Q1- a:-find the Fourier transform of the signal in fig (1)

L)

b: Determine the transforms of the following Fig{1)

i-8(t) - 8(t-2) i~ u(t) iv-g(0) = ¢ “u(t)

Q2) i- Draw the block diagram of an AM, DSB-SC and SSB-SC transmitters.

ii- The signal m(1) = cos(7200¢)cos(z300¢) is modulated by the carrier

c(f) = cos(r1000¢) using DSB-SC modulation.

a) Plot the spectrum of m(¢),c(r) and s(¢) = m(t)-c(¢) in three separate graphics
b) Mark on the drawing the upper side band frequencies of s(). Find the
mathematical expression.

¢) Mark on the drawing the lower side band frequencies of s(¢). Find the

mathematical expression.

Q3-i- A DSB-FC (AM) tone modulation transmission uses a modulation index

of 0.85. Calculate the efficiency of the transmission (1)

ii- If the signal x (t) = 2cos (400xnt) +3cos (8007t)

Is used to modulate the carrier signal

C (t) =5 cos (20000mt)

Using SSB, What will be the equation of the USB modulated signal?

Notes

sin(x+y)=sin(x). cos(y) + cos(x). sin(y)
cos(x+y)= cos(x).cos(y) - sin(x).sin(y)
cos(x).cos(y)= Ya[cos(x-y) + cos(x+y)]
sin(x).sin(y)= Y2[cos(x-y) - cos(x+y)]
~cos(8)= V2 [exp(j0) + exp(-}0)]
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Q1-a: find the Fourier transforms of the sinusoidal-wave pulse shown in figure (1) where
T=1 psec
b: find the Fourier transform of the signal in fig (2)

AAA NN, |
\/ \/}\/ \/ 05] 05 t(s';,c)

== fi(2)
fig(1)
A

Q1- In the AM signal if the message m(t) = cos 2x10 t and carrier
c(t)y=2cos 2 w100 t

a: find i) P, ii) Py, i) Py 1V) efficiney (1)

b: If the system changed to the DSB system

find 1) P, i) Py i) Py 1V) efficiency (1)

c: If the system changed to the DSB system

find i) P, ii) Py, iiti) P, 1V) efficiency (1))

Q3-a: Draw the block diagram of an AM, DSB-SC and SSB-SC

transmitters.

b: Show that SSB signal can be demodulated by synchronies detector

Notes

sin(x+y)=sin(x). cos(y) + cos(x). sin(y)
cos(x+y)= cos(x).cos(y) - sin(x).sin(y)
cos(x).cos(y)= 2[cos(x-y) + cos(xty)]
sin(x).sin(y)= 2[cos(x-y) - cos(x+y)]
cos(0)= 72 [exp(9) + exp(-)0)]
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Q1-a: what is the advantages and disadvantages of AM and DSB signal
b: In the AM signal if the message m(t) = 500 cos 221000 t and carrier
c(t)="700 cos 2 ©130000 t
find 1) modulation index () i) P 1) Pug iv) P,

Q2-If the modulated signal is
s(t)=0.6 cos 16500z t+3 cos 20000x t +0.6 cos 23500 t
what is

a) modulated carrier c(t)

b) message signal m(t)

¢) modulation igdex
Q3) a:- Show that an AM signal can be generated by Non linear element
modulator ( square law modulator) of figure (1)

Nonlinear
element
me) /) Y Vou | Filter | Yam
Cos ot
Fig (1)
b: In the figure shown below find y(t) and Y(w) if
N e IO el s ; 1
m(t) = " +e and c(t) =4 cos 21 100t
-my(t)
AM
mod
C@
y(t)
m(t)
AM

—_—»
mod

Notes

sin(x+y)=sin(x). cos(y) + cos(x). sin(y)
cos(x+y)= cos(x).cos(y) - sin(x).sin(y)
cos(x).cos(y)= Y4l cos(x-y) + cos(x+y)]
sin(x).sin(y)= ¥[cos(x-y) - cos(x+y)]
cos(0)= ¥ [exp(0) + exp(-j0)]
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Q1-: If the single tone modulating signal m (t) = 500 cos 2x1000 t
and the carrier ¢ (t) = 700 cos 2 « 20000 t are the input of the phase-
shift modulator and the output is the upper-sideband SSB signal.

i) find The output of the modulator {s(t)}

i1) What is the S(w) and sketch it.
i)  Whatis the Pr

Q2- A frequency modulated signal which is modulated by a 3-kHz tone wave
reaches a maximum frequency of 100.02 MHz and minimum frequency of 99.98
MHz

a) Determine the carrier swing.

b) Find the carrier frequency.

c) Calculate the frequency deviation of the signal.

d) What is the modulation index of the signal

e) If the modulated signal was the PM signal, what is the modulation index

of the signal?

Notes

sin(x+y)=sin(x). cos(y) + cos(x). sin(y)
cos(x+y)= cos(x).cos(y) - sin(x).sin(y)
cos(x).cos(y)= Y2[cos(x-y) + cos(x+y)]
sin(x).sm(y)= Ya[cos(x-y) - cos(x+y)]
cos(0)= Y [exp(30) + exp(-}0)]
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Final exam, Spring 2015

College of Electronic Technology-Tripoli

LS .
Communication systems

Q.1) Numerate natural phenomena affecting radio wave propagation. Explain any
one you think it affects more the HF radio propagation.

Q.2) In HF communication how is the maximum usable frequency (MUF) related
to the critical frequency?

Q.3) FOT is a good choice for HF communication, but not always, why?

Q.4) Indicate types of repeaters in use for LOS communication. Draw a block
diagram of one type giving names of all blocks.

Q.5) Define reliability due to equipment and state if any a trade off to improve
reliability.

Q.6) Why should clearance be provided when designing a radio link? And explain
for each clearance reasons behind it.

Q.7) What is multipath fading?. Explain how to minimize fading in LOS
microwave system.

Q.8) In a certain telemetry system, there are four analogue signals m;(2), my(2),
ms(t), and my(t). The bandwidth of m;,(#) is 3.6 kHz, but those of the remaining
signals are 1.4 kHz each. These signals are to be sampled at rates no less than their
respective Nyquest rate, and are to be word by word multiplexed ( PCM — TDM).
Suggest a suitable multiplexing scheme for this purpose. What is the commutator
frequency ( in rotations per second)?.

Q.9) In LOS communications calculate the minimum tower heights for two sites at
altitudes of 430 and 450 m above MSL and separated by 55 km when a 2.5 GHz
signal is transmitted through a path of trees and two major obstacles at altitudes of
440 m and 420 m and distances of 15 and 30 km from one site. Assume k =4/3
(sketch profile).

Q.10) What is the difference between SDH and PDH?. Explain advantages and
disadvantages of each.




Q3- An angle modulation signal with w, = 2m X 10° is described by the eqation:
s(t) = 10cos[w¢ t + 5sin(3000t) + 105sin(20007t)]

a. Find the power of the modulated signal.
Find the frequency deviation Af .
c. Find the deviationratio S

Y

(e sleall 85U Jualil po Lidad yuay aalll sa il S 1l aadial) (ppacail) grlk
A Y (e IS 8 ppamill g g5 S0
1. s1(t) = Ac[1 + m(t)] cos(2mf,t)

2. 55(t) = Acmy(t) cos(2rf t) + Acm,(t) sin(2rf, t)
3. s3(t) = Acm(t) cos(2rf t) F Acmi(t) sin(2mf, t)

Adliae Ao (g 23 Gy @l 5 520 JlsyY alal) allaad) S3) ¢
(Nyquist rate) Sal/< e d
VSB (el allai oy 13y e
e sleall 5 LI GaA1LY (Envelope Detector) aladiul b yi s e f
coherent detection — 3saiadll L g
(S JREN A aadiuall el g S h
A pyes
£74)\
\_
- el 5
> < .
>le[ Sl [ ] I e
<m> .....
G gl aaall Sl

1
cosfcos @ = 5 [cos(0 — @) + cos(0 + ¢)]
. B :
sind cos ¢ =5 [sin(@ — @) + sin(6 + )]

1
sinf@sin @ = 2 [cos(6 — @) — cos(0 + @)]
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Q1- Consider the following circuit: A single-sideband (SSB) can be generated by feeding
amessage signalm(t) = sin(w,, t + g) into the input port of the shown circuit.

a-

c-
d-

Tupur
Pors

Write the expression of the signal at 1 and 2
b- Determine the modulated signal s(?) at the output port.

What is the transmitted sideband?

What should be the value of the carrier frequency w?

PR
()

Cosele k

Mooy

*’G Outpur
Powrt

Q2- A channel has frequency characteristics as shown below. The following signal was applied

to the channel

Draw the output y(f)for the input signal.

L1631
4
-60 -40 -30 0 30 40 60
! B e Rl !
i — e
\ ! T I ! !
| e e il N
| | | | | |
e T L
i A B e
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f(kHz)

f(kHz)
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Final exam, Fall 2014-2015

College of Electronic Technology-Tripoli
Communication systems-

Q.1) Why is F2 region mainly responsible for the longest ‘distance radio
propagation?

Q.2) What do'es" the term "critical angle" mean as used in radio wave propagation?

- Q.3) Why is long distance communication on the 40, 60, 80 and 160 meter bands
more dlfﬁcult during the day?

Q.4) What factors affect Maximum Usable Frequency MUF in HF radio system?
Q.5) Explain briefly the design requirements of HF antennas.

Q.6) Why should clearance be provided when designing a radlo link? And explain
for each clearance reasons behind it.

Q.7) What is the difference between SHD and PHD?
Q.8) Explain the Diversity system in radio microwave link.
Q.9) E.xplai'n brieﬂy the following:

Framing, Pulse stuffing, Noise temperature, Fading in HF radio system and LOS
microwave system and how to minimize Fading problem in each system?

Q.10) Four analog band-limited signals my(%), my(t), ms(t) and myt) with
bandwidths 1200Hz, 700Hz, 300Hz, and 200 Hz respectively. These signals are to
be sampled at rates no less than their respective Nyquest rates and PCM-TDM
multiplexed. Suggest a suitable multiplexing scheme. What is the commutator
frequency (in rotations per second)."Hint: first multiplex m2, m3, and m4 and then
multiplex this composite signal with m;)".

- Q.11) In LOS communications calculate the minimum tower heights for two sites
at altitudes of 400 and 420 m above MSL and separated by 45 km when a 3GHz
signal is transmitted through a path of trees and two major obstacles at altitudes of
450 m and 430 m and distances of 10 and 25 km from one site. Assume k =4/3
(sketch profile).
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Electi‘ical and Electronic Engineering Department

Subject: Communication Engineering | Date: ... -5-2014
4
FALL 2013 Final exam Time: 3 Hours
Problem (1)
f | T
An input signal, v;(t) , whose Fourier series is given by, U; (t) = -T—foz_oo ——,ﬁ;‘)L- g e T
0 _T—o_

applied to a filter transfer function |H(F)| is as shown in (Fig 1.)
If A=10 , — = ! andT, = 0.01sec.
o

— i) Draw two sided amplitude line spectrum of the output signal. 25
ii) Find the power spectral density of the input and output signal oo e e
iii) Find B such that the 3™ harmonic component of the output is attenuated by 10 times. -

Wigt}

€ 3 vim [ =1 v
- i o

sy

E - El xiH{f}t

(Fig. 1) / 5\
& : %

400 200 200 400 7

Problem (2)
a) Why is a high-frequency carrier needed in a communication system?
b) Define essential bandwidth

¢) For the system shown in (Fig2). Draw the amplitude spectrum at point 3 and what is the
required transmission bandwidth. ~

M1
'\ Py ’
™ A
N 3
4 4 KHz ™I®
)
M2(f) 3 1 Pairt 3
2 Cas 25ttt +
: 5 Ft=10 kHz x = ¥eiy
(Fig.2) o j\\ o W
7 7 KHz EE
Cos 2 fY
F2=23 KHz
£3= 15 KHz

Cas 2nft



e

Problem (3)

a) what does a Fourier transform do
b) A waveform x(t) is given by
x(t) = 2 cos(2007ct) — 0.5 cos(6007t + 45) + 0.5 Sin (8007t)
i) Sketch carefully its frequency spectral X(f).

ii) Signal x(t) is applied to the input of an ideal low pass filter with BW = 4000Hz

'~ find the output of the filter .

-

Problem (4)

a) An AM transmitter-radiates 9Kw when the carrier is unmodulated, and 10.125Kw. when the . .

carrier is sinusoidal modulated.
i) find modulation index percentage of modulated. H a0 e Sk e et g =
ii) If another sine wave corresponding to 40 percent modulation is transmitted
simultaneously. Calculate the total radiation power.

b) Design a DSB-SC modulator to generate a modulated signal-m (t)cosw.t . Where m (t) is a

--signal- band limited to f; Hz (Fig3). The bandpass filter is tuned to f, . the carrier generator

available generates cos> Ml e
g c
BRF T :
fig.(3) / : Kt jooswct
; ~fm ‘ f:m

cos* v = 13005 ¥ + cos 3x) ki

i) what is the value of K :
ii) Determine the signal spectra at point's b and ¢, and indicate the frequency bands occupied

by these spectra.
iii) What is the minimum usable value of f ?

Problem (5)

a) 1. The narrowband FM signal x(t) =100cos[2I15 000z + 0.05sin 2IT200¢] s transmitted.
Find the instantaneous frequency f(t). Then, obtain the carrier frequency and frequency deviation.



b) 4. For FM Modulator with frequency deviation of 10 kHz, modulating signal frequency of 10
kHz, Carrier amplitude voltage of 50V and Carrier frequency of 500 kHz, determine the following:

i) Minimum Bandwidth using Bessel table.

i) Amplitudes of the side frequencies and plot the output frequency spectrum.
LY .

¢) Sketch FM and PM waves for the modulating signal m(t) shown in fig.(4) .The constants K¢
and K, are 2. 105 and 10 m, respectively, and carrier frequency F. is 100 MHZ

R L

fig.(4)

Problem (6)

a) An angle-modulation signal is described by the equation v (t) = 710¢os(wct‘+,v0..;1sin‘20»00nt)f
1) Find the frequency deviation Af ii) estimate the B W of D) sac cancannasis i T 5 s RS EITEAY s

“¢) let c(t) = 10cos2rf .t and m(t) = cos20mt , using FM modulation with k¢ = 50 Find:
i) The expression forvey (t). ii) Determine how many harmonics should be selected to contain 99 %
of modulated-signal power. ' b 5

Good luck for every body, Eng. Walid T. Shanab



1 Gl 5alal g - Al g 0y A5 Al
2014k 5 A Glatay) VLAY aud
Olie b 2 ) L AIAE laaa

ALl s 06

(S0 10)_:Js¥) J)geadt
% 66.7 pavall Ay (il b 15 Jaladi 5 )3 gLl oS u)&umMbuy@mmgsﬂ\dsgmts)ﬂ agl
Tosl 50 Llaill 4o il
A el i O JS (A (il aliiig) 515 g2 GUaill a je dadle (o
fNBFM ¢« VSB « DSB¢ DSB-SC ¢ SSB

(S04 10) 2 SG J1sadl
10000 GUas 13 5 )L 1 (£) capmnisi oy il hal ) 5000 3 y30ma (3 3 e hae SIE My (E), m, () s bl
(Al JSEIG e g 8 LS A/l 5 20000 235 Alals 5Ll e Wirauai y (0 LaY! e aly Al )
. Ta,bc pedSae s iy Cabaul
) ‘.'dL»J)U stladll Saill e daidla («
G e IS padAtnY Jiis paa (&
b ¢ $ Al yall 5 ,LEY) e il glaal)

5000 =
m%
a
- T 2 cos 20,0007

2 cos 10,000¢

(Slaud 10) o dEN J1 i)
22580 Gpanaiy ) skl panad (e S 48N oy ()

Abdadl Ansall 5 jla) cailS g o e gaikargtlaty Lelann a3y m(t) = cos 8000t Gl sbeall 3 L) Cal& T
.€(t) = 10 cos 400007t

fs el calal) (anmia i) aa 5f

il CSlal Gpacnisltf an gl 2

' (S 10) 0 iyt 1B

PR i (o2l Gl (yim o U ghase 20 0 panias g3 Blhaill e 58 e (]

o il (a8 Gl ia gy (s S 52218 e kil gl a8 Uil G je o han siem G54 ()% 1l (o
"é\bu_\:.LJu.aﬂd&)SaI ?s);l:\SBAA:éOJSLQm 22 51l e

| PP | D PO | Cneaiali 3 )LE) iS5 200k Hz a;)sqjsjm}ewesou}lusjuj Ll S 13 (@
1Y 3l FM(t) = 5Cos(w,t + 2 sin 4000¢ + 5 sin 3000mt)

: $omaaaill 5 5L5) 5 508 ]

fgaa il ol a1 2

fopaalll Jalaa 3

fasthaall gao il (GUaill i e 4

A L ) b gy




)LI INSTISTUTE OF
ELECTRONICS TECHNOLOGY

SUBJECT: - Communications Systems 3 DATE: - 11 -7 -2012
COURSE NO. : - CM 303 ‘ Final Exam

Spring 2012 : | Time: - 2 Hours
OPEN BOOK EXAM.

Q1.The given TDM multiplexer has “N” input signals. (1) and fy(1) represent the
first and last input signals respectively. the output signal was represented by To(1).

\ Ji) — TDM Y
; — fo(f) 1111010101101
Fu(t) »| Multiplexer , =i s o t

filn vt |

f , 110111030} 1]110 A G AR LA i I

[ 7 4 t,jrtz - ! I t tts
a) What is N, if t, =13 =3.90625 us and £, = 51.613 ns? 5)

B b) What is ty, ift;=1t3=15.181 us and N =207 3)

c) Suggest two values of £ if 1, # 13. 3)

Q2.a) Are of the following code is valid PN code for CDMA system? Give reason.
(1) 101001010010011 (i1y 010110000 10)
b) What are the advantages of frequency hopping over DS spread spectrum?  (5)

Q3.A design of 7 GHz DMR link to be installed between two stations separated by 40
km in very flat area has the following specifications:-
e Ppy=-28dBm, Py =-82 dBm,.

e The Equalizer Improvement Factor = 2 dB*.
e The feeder loss is 0.1dB/m and diameter of the antennas is 2m.

If the link redesigned using 2 GHz frequency, what is the power gain should be
add to the transmitter to keep the same fade margin? 30)

Q4.A 202 km fiber optics link connects two locations using one repeater. The pulse
dispersion limits the distance between repeaters. The system bite rate is 155
MBPS and has the following specifications :-

e The terminal has 3.085 ns pulse width, 20 dBm P,, -3.25 dBm Pyesnoras and 0.005 NA.
e Led life time is 4 years, Led power reduction factor 0.75 dB/year.

e The fiber core refraction indexes are 1.5,
.e The modal dispersion is 0.02333 ns/km.

e Maximum incident angle 0.3138

e The cable available in 1 km pieces and has 0.1 dB/km loss.

e The system power margin 4 dB.

i s==-a) Whatis the sphcmg loss per kllometer‘7 5)
= ﬁm) _ core-diameter,
as)

Good Iuck for every body
Dr. T. Benmusa




TRIOLI INSTISTUTE OF
ELECTRONICS TECHNOLOGY

SUBJECT: - Communications Systems DATE: -22-7-2011

COURSE NO. : -CM 303 Final Exam
Spring 2011 Time: - 2 Hours

OPEN BOOK EXAM.

A

namely; “A”, “B”, “C” and "D". From "B", STM 16
fiber optics link is connecting another site, "M", as
shown below. The MUX plan for the DMR is given
below. In addition to that, a CDMA system is
installed station "A" based on DS-SS technology.

DMR system is connecting four locations, e

The systems have the following specifications:-

4 km

For the DMR A B &

Tel cards can serve up to 4 channels pér card.
Data cards can serve up to 6 channels per card.

P.=-10 dBW, P, = -80 dBm,

The used frequency is 9 GHz.
The Equalizer Improvement Factor =3 dB*.

The used antennas have 2m diameter.

The feeder loss is 0.05 dB/m.

All areas are flat area.

Max rain attenuation 2 dB.

For the FO link

The terminal has 0.1 ns pulse width, 10 dBm P, -10 dBm Py, and 0.01 NA.

The cable has 0.02 dB/km loss, and splicing loss is 0.03dB.

The system has minimum power margin 1.80 dB.

The transmitter and receiver Numerical Apertures are 0.12 and 0.15 respectively.
The maximum incident angle at the fiber terminal is 9.96°.

For the CDMA system

Each CDMA terminals produces 10 dBm, average power amplitude.

The system has 100,000 process gain.

The channel noise power was flat over the spectrum and equal 0.29 pW/Hz.
The free space loss between the base station and terminals are 30 dB.

The minimum SNR is 11.024 dB.

Questions

SRR ARl o

Without any new hardware, how many tel. chan. can be added between A and D?
How many 2 MBPS streams can be added between A and D currently?

How many 8 MBPS streams can be added between A and C currently?

What is the maximum and minimum fade margin in the DMR links?

What is maximum no. of CDMA subscribers

What is the length of the fiber cable drums?

Good luck for every body
Dr. T. Benmusa
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TRIOLI INSTISTUTE OF
ELECTRONICS TECHNOLOGY
SUBJECT: - Communications Systems DATE: - 26 — 6 - 2010
COURSE NO. : - CM 303 Final Exam
Spring 2010 . Time: - 2 Hours
OPEN BOOK EXAM.

The communication network below is connecting seven locations “A” to “G”. F-G link is
STM1 fiber optic link with no repeaters, and all other links are DMR with different
capacities. The provided traffic over the DMR links is given in the following table where
T is telephone channel, D is data channel, and M is 2MBPS stream. "

B C D E F
A | 1T+2D | 1T+ID | IT+2D+IM - 1T+2D+1M
A l@? ) Bl = | 2T+ID | 2T+ID+IM - 2T+1D+IM
c| x | X 2T+1D+1M . 1T+2D+1IM

_3lkm g D, x | X | % 1T+2D ™

.MD E| X x . x | X 1T+1D
C 45
435 km m__ 150km
E = - — _//_ — .G
For the DMR System

e P,=28 dBm, P, = -82 dBm and the Equalizer Improvement Factor = "2dB*.

The used frequency band is 7 GHz.

Available antennas diameters are 0.6m, 1m, 1.2m, 1.5m, 1.8m, and 2.0m.

Feeder loss at each link side 2.5 dB.

Three types of fading are expected in the area; F; = 25dB, F, = 15dB, and F; = 5dB.

A-D, B-D, and C-D links suffer from the three types of fading (F7, > and F3), where

D-E and E-F links suffer from the last two types of fading only (¥ and F?)

e Space and frequency diversities give 7dB and 5dB respectively.

e Data card serves up to 6 channels, and Telephone card serves up to 8 channels.

For the FO System

e The fiber has 0.01dB/km loss

e The core refraction index is 1.5, and the fiber Numerical Aperture is 0.005477.

e The terminal has 0.1 ns pulse width, 7 dBm output power, 0.02 Numerical Aperture,
and -10 dBm threshold receiver power.

e The cable available in 1km pieces and the splicing loss is 0.015dB

Questions
1. Sketch the MUX plan for A-B link. - (10)
2. Sketch the MUX plan for F-E link. What is the number of data and telephone

and data channel cards? . ao)
3. Suppose no diversity used in A-D link, what size of antenna should be used? ao)

4. If 1.2m antenna used in E-F link, find the type of the used diversity in this link?
And what is the additional fade margin for the link over the given three fading? (20)

5. By increasing the number of subscriber of a Direct Sequence Spread Spectrum
system, the coverage distance increase or decrease? And Why? ao)
. What is the max no. of additional possible splices without affecting the quality? (10)
7. What is the maximum bit rate can be transmitted over the fiber optics links? ao)

Good luck for every body
Dr. T. Benmusa

(o)



o /g S (ol Tl gl

O a3 1oL galaa saalall 2007 & e Cladal

Q1-An AM broadcast transmitter is tested by feeding the RF output a 50-Q (dummy) load. Tone
modulation is applied. The carrier figquency is 850 KHz and the total power output is
5000W. The sinusoidal tone of 1000 Hz is set for 90% modulation.

a. Evaluate the total power in dB units

b. Write an equation for the voltage that appears cross the 50- Q load, giving numerical
values for all constants.

c. Sketch the spectrum of this voltage as it would appear on spectrum analyzer?

d. What is the average power that is being dissipated in the dummy load?

Q2-I- A DSB-SC signal is modulated by m (t) = cos wt + 2 cos 2at. Where w; =2xf;, f1 =500
Hz, and Ac = 1.

a- Write an expression for the DSB-SC signal?

b- Evaluate and sketch the spectrum for this DSB-SC signal?

c- Find the value of the average power?

II- An SSB-SC transmitter i€’modulated with a sinusoids m(t) = Scos w; , where w,-2xf;, fl=
500 Hz and Ac =1 '

a- Find the expression for the lower SSB signal?

b- Find the normalized average power of the SSB signal?

Q3- an FM transmitter has the block diagram shown in Fig-1. the audio frequency response is
flat over the 20-Hz to 15 KHz audio band. The FM output is to have a carrier frequency of 103.7
MHz and a peak deviation of 75 KHz .

a- Find the bandwidth

b- Find the center frequency required for the band pass filter.

c- Calculate the frequency f, of the oscillator.

d- What is the required peak deviation capability of the FM exciter?

el R FM
m(t) i fros Frequency ) _ outpt
S| NBFM Bandpass| | ruttiplier Amplifier b
fo= 5 MHZ[ ™= NS filter = { j
| Oscilator
fg="7
fig-1

Q4:- an PM signal has a deviation of 6 kHz, and is modulated by a sine wave with a frequency of
2 kHz. The carrier frequency is 150MHz, and the signal has a total power of 10 W, operating
into an impedance of 50 ohm.
a- What is the modulation index?
b- How much power is present at the carrier frequency?
c- What is the voltage level of the second sideband?
d- What is the bandwidth of the signal, ignoring all components that have less than 30% of
the total signal voltage?
Note : sin(x+y)=sin(x). cos(y) + cos(x). sin(y) cos(x+y)= cos(x).cos(y) - sin(x).sin(y)
cos(x).cos(y)= Ya[cos(x-y) + cos(x+ ' sin(x).sin(y)= ‘4| cos(x-y) - cos(x+y)]
cos(0)= "z [exp(j0) + exp(-j0)]
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Q1:-The signal m (t) =2 cos 200z t is modulated by the carrier c(t)= cos 2000 & t
using DSB-FC modulation. If the modulation index is (m = 1)
a) Find the power of the sidebands.

b) Find the power of the carricr (after modulation).

¢) Find the cfTicicncy using only m.

d) Find the cfTicicncy using the Power of the camcr and sidcbands.

e) Plot the time signal m(1)

f) Plot the time signal, c(1)

g) Plot the time signal s(t) DSB-FC.

h) Plot the spectrum of m(1). i.e. M(f).

1) Plot the spectrum of c(?). i.e. C(f).

j) Plot the spectrum of s(t). i.e. S(f).

Q2:-1) Compare between AM, DSB and SSB
II) The Transmitted Carrier Amplitude Modulation signal has the followmg value:
s(1) = (A +m(t))cos 200
A=4
m(1) = 4sin 204 -
a) Find the power of A
b) Find the power of m(¢) = 4sin(20m) !
c) Find the power of s(7) = (A o+ m(l))cos 200

Q4:- An angle modulated signal is described by s,,, (f) = 10cos(20002 + 20sin 20m).
Suppose the modulation is PM
a) What is the modulating signal m(1) ifk,=2.

b) Find the average power of the modulated signal.

c) Find the frequency deviation.

d) Find the bandwidth of the modulated waveform (Carson’s Rule).
e) Find the modulation index

f) s this NBPM or WBPM? Explain your answer.

Q4: Block diagram of an indirect

(Armstrong) FM transmitter is shown M «{y{"ﬁf ) [ heerey) 2 o @ [ Boquancy) @ .
PO : s . { X _ WEFM
in Fig (1). Compute the unknown T T [ndtighe * Y % {mlglier T
parameter at points (1,3,4) in this ; TN t e % N2 i
figure if the ,=12.8MHz, /j‘ﬂ = # by "\f

X g £
Afz 1.6kHz, f,0=10.8MHz,N1=64 and an 8t [ At

tLO
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HIGH CENTE OF ELECTRONICS PROFFESSIONS

SUBJECT:- Communication Systems DATE:- 18- 1 - 2005
COURCE NO.:- CM303 FINAL EXAM
FALL 2005 TIME:- 2 - HOURS
OPEN BOOK EXAM

4
The figure below shows a private communication network of an oil company. The network
consisted of 300 km fiber optics links from station “B” to station “A” using 9 repeaters, and
another 200 km fiber optics link from station “C” to station “A”™ using 5 repeaters. The link
capacity in both directions is 155 MBPS. Station “A” is connected with station “D” through 34
MBPS DMR link. In addition to that, a satellite link provides a communication facility between
station “A” and station “E”. The system providing the following traffic, (where V means voice
channel, D means 64 Kbps data channels and M means MBPS data stream): -
Station “B” Station “C” Station “D” Station “E”
Station “A” 3x8M 3x8M Ix8M+9D +5V 2M + 9V
Station “B” : 2x8M 2x2M + 3D + 9V 10xD + 5V

| Station “C” 10xD + 5V
Station “D” | . “ 4D + 10V

The technical specifications of the éys ems are as follows.
A. For the QOptical fiber link

¢ P,=-17dBW, detector sensitivity = -25dBm, terminal NA= 1.04, and the pulse width = 0.4ns.

e The refraction indexes of the fiber cladding and core are 1.5 and 1.35 respectively.

e The fiber loss factor is 0.75 dB/km, splicing loss 0.7 dB, total dispersion is 9 ps/km and the
fiber is available in 10 km pieces.

e The losses of the area difference, misalignment and air gap are zeros.
B. For the DMR link

e P, =20 dBm, receiver Py g 01q = -80dBm, Operating frequency 7Ghz, antenna size 4m.
o L;=0.1 dB/m, flat train and no future height, 5dB rain loss, and FM should be > 50dB.

° Improvemént factors are; 2dB for equalizer, 4dB and 6dB for Space and frequency diversities.
C. Forthe Satellite link
e EIRP),, =70 dBW. Frequency band 11/14 GHz.

¢ The satellite coverage area is 500 mile, and 30 dB fade margin is required at the receiver.

e Minmum C/T = - 60 dBW/K.
- .
Satelhte Staﬁon “A”
Station “A
70 km

- R ]
Station “C’ Station “D”

1. Between “A” and “D”, how many V channels can be added without any new hardware, and
how many-D channels can be added if plenty of channel cards are available in the stock. (13)

Station “B”

2. Who many hops between repeaters between station “A” and station “D”? (20)
3. What is the fade margin of the microwave link at Tripoli? (20)
4, What is the minimum Figure of merit for the earth station at “A”? (15)
5. Who many times the fiber between stations “A” and “B” can be cut accidentally

and repaired with out affecting the over all performance? (20)
6. What is the pulse width at the receiver? 19)

COOD LUCK FOR EVERY BODY
Dy T. Bemmmusa
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Q1:- A DSB transmission contains 10 KW. This transmission is to be replaced by a standard
amplitude modulation signal with the same power content and the percent modulation is

80%. Determine s
a; The power content of the carrier (P.=7575.76w)

b: The power content of the each side band (Pu=1212.12w)

c: the efficiency (n)

QZ—i— compare between AM, DSB and SSB

ii: show that an SSB signal can be demodulated be synchronous detector of figure(1)

Q3 a frequency modulated signal is described by equation

C(1)= 10 cos (2n10* ++10 cos (2110* t)). Determine
i-the bandwidth of the modulated signal

ii-the maximum frequency deviation (Afmax)
11i-the modulation index ( )

iv-the power in the carrier component

v- If the bandwidth (w) = Afmax. Determine the total power of this bandwidth (Pw)

Q4: i. Block diagram of an

indirect  (Armstrong) 1 RN | R o B 1 BRSNS | B runsamies

, .y - quency < Y [irequency
transmitter i1s shown in Fig (2). _‘{@};‘\_A_]' “‘f‘"”wi t:?:;m?mi { X} T i’:‘“’i; ?;:r
Compute the unknown parameter >..’..‘4‘i_6‘]£’1_.‘_:;.v, A ‘ ‘ M_.rij7~
at points (1,2,3) i this figure ty : ty t t, :
if the £,=96MHz, Af=76.8kllz, Af Lty | ar
fi.0=10.8MHz N1=64 and N2=48 P 8

Fin
Fig(2)
ii-In the figure (3) if m(t)= 2cos Wit , Kim=3 ;
ii e _1gur (3) 1t m(t) mt , Kim m() FM s(t)
and c(t) =10 cos w.t. d/dt o e
what will be s(t) Ll
fig (3)

.\'<;lc.s'

sin(xty)=sin(x), cos(y) + cos(x). sin(y)
cos(x Fy)= cos(x).cos(y) - sin(x).sin(y)
cos(x).cos{y)= tafcos(x-y) + cos(x+y)|
sin(x).sin(y)= Y| cos(x-y) - cos(x+y)|
cos(0) 3 fexp(i0) toexpi-j)]

AN
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Ql-a: Given that F [f(t)] = (L)(e™-1) fit)
w o
1- x(t) = f(t)+3 ii- h(t) = (1)
1 ] t(sec)
b:-Find the Fourier transform of the signal in fig (1) fig{1)

Q2-a- From figure (2 ) Sketch the spectrum of the X(w) and Y(w)

BRF
fl=1 DkHZ. S
f2e20kH 2

&)

Cos{10k*2¢m) 14+ Cos( 20k 2 m)

L{w)

Cos(2R*2* A+ Cos(ak*2Me) 1 =

b: Determine the percent modulation of an AM wave whose total power content is 2500W

and 400W in each of its sideband when the carrier is modulated by a simple audio tone.

QQ3:- an Fm signal has a deviation of 10 kHz, and is modulated by a sine wave with a frequency
of 5 kHz. The carrier frequency is 150MHz, and the signal has a total power of 12.5 W,

operating into an impedance of 50 ohm.
~a- What is the modulation index?
b- How much power is present at the carrier frequency?
c- What is the voltage level of the second sideband?

d- What is the bandwidth of the signal, ignoring all components that have less than 1% of

the total signal voltage?

Q4- Four signal each have BW= 3 kHz, are to be multiplexed with 1-KHz guard bands between -
channels before modulation. The subcarrier modulation is USSB, except for the lowest channel

which is unmodulated, and the carrier modulation is AM. Sketch the spectrum of the baseband

signal and transmitted signal and calculate the transmission bandwidth.
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Ql-a: if the Fourier transform of f (1) is £ (w) =
s (24 w3+ pw) .
Determine the transforms of the following : . (:ec)
1-f(-3t) - f(2t-1) .
b:-find the Fourier transform of the signal in fig (1) fig(1)
Q2-a- from figure (2 ) find ¥,,Y> and y(t)
i T b L
e
* 4
1» +
B S t
NF—s (N (';:[\ ~yf_)
N e
cos(1000m)t | cos(200007)t +5
2
&
— [ I0/2 V ——p| 47T

fig(2)

b : determine the percent modulation of an AM wave which has a power content at the carrier of

8kW and ZkW in each of \its sideband when the carrier is modulated by a simple audio tone.

Q3:- an Fm signal has a deviation of 3 kHz, and is modulated by a sine wave with a frequency of

I kHz. The carrier frequency is 160MHz, and the signal has a total power of 5 W, operating

into an impedance of 50 ohm.

a-

b-

C..

=

Calculate the RMS signal voltage V1?

Calculate the RMS voltage at the carrier frequency and each of the first three sets of
sidebands? :

For the first three sideband pairs, calculate the frequency of each sideband?

Sketch the signal in the frequency domain, as it would appear on a spectrum analyzer. The
vertical scale should be power in dBm and the horizontal scale should be frequency?

Q4:- four signal each have BW= 3 kHz, are to be multiplexed with 1-KHz guard bands between
channels before modulation. The subcarrier modulation is USSB, except for the lowest channel

which is unmodulated. Sketch the spectrum of the baseband signal and calculate the baseband
bandwidth.
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Q1-a: find the Fourier transforms of the sine-wave pulse shown in figure (1)
4

ft)
1+ /\

0 \//2 t (sec)
-1

 figure (1)
b: From figure (2 ) Sketch the spectrum of the X(w) and Y(w)
m(t) . — X(w) s Y(W)

__[]___'QQ fl1=10kHz[— >

» ™)
St
Cos(10k*2*n) t-
fig(2) |
c: An DSB transmission contains 1kW. Determine the power content of the carrier and

each of the sidebands when the percent modulation is 100%.if this transmission is to be
replaced by a standard AM signal and SSB signal

Q2-a: Consider an angle modulated signal Xc(t)=5 cos (wct +5sin wmt)
Assume FM and fc = 200 KHz and fm = 2 KHz . Calculate the modulation index and
find the bandwidth when a) fm is 4 KHz b) fmis | KHz

b: A PM signal is described by ~ Xc(t)= 10 cos (2r 10° t+ sin 10% 1 t)
And Kp=10 Find modulation index (}) and message signal (m (t))

C:- A block diagram of an indirect Fm transmitter is shown below. Compute the
maximum frequency deviation Af and fc of the output of the FM transmitter if the
f1=180 kHz and Af;=20 Hz are the output from NBFM.

el Af1 frequency frequency fe
fe multiplier multiplier| A f
X70 x50
frequency
0 multiplier
180 kHz %60

Notcs

sin(x+y)=sin(x). cos(y) + cos(x). sin(y)
cos(x+y)= cos(x).cos(y) - sin(x).sin(y)
cos(x).cos(y)= “z[cos(x-y) + cos(xty)]
sin(x).sin(y)= '2[cos(X-y) - cos(x+y)]
cos(0)= Y2 [exp(jO) + exp(-j0)]



Communications’ Systems
Final Exam -(2 hours)

Instructor: Abdulfatah M. Shamess Date: S July 2003

Answer ALL questions
1. Briefly answer the following (text should be in one page,three lines per sub-question):
4

> What are the sources of interference in Cellular system? Explain the effect of the
interference on the capacity of such systems.
What is SIR in Cellular system?
Explain what is meant by diversity and describe the various types of diversity.
Describe the mechanism by which dispersion takes place in optical fibres. How
does the dispersion limit the maximum data rate that an optical fibre can carry?
What are the active and passive repeaters of microwave links.?
What is the difference between the HF radio systems and The Microwave radio
systems?
What is the ionosphere refractive index? State the expression of this index?

YV VYV VVV

2. A microwave link operating at 18 GHz employs two towers of heights 80m.

(i) Check if these towers’ heights are sufficient to give the required clearance to a LOS
where there are two obstacles on a distance of 10 km and 30 km from site A and
heights of 20m and 40m. The distance between the two sites is 35 km. Note that all
heights are referenced to MSL.

(ii) Determine the required transmitted power if the receiver threshold is —80 dBm,
cable loss is 1 dB/2m , and antenna diameter is 3m.

(iii) Determine the required antenna diameter (at TX&RX) if the transmitted power in
(b) is reduced by 50%.

3. A company owns three office locations in Tripoli as shown below; site A is the main office, site
B and C are services’ offices. Distances between A & B is 7 km, between B1 & B2 is 100 m of
copper cable , and between B2 & C is 10 Km. There are two obstacles between A & B1 at 0.5
km and 5.0 km from A with heights of 40m and 50m.Calculate the following:
>  Towers’ Hieghts.

» Calculate the fibre cable loss per km and the necessary communication equipment
between B1 & B2 to keep the signal reaches site C if the fibre optic transmitted power
range is between 0 and 3 dBm and the fibre optic receiver threshold is between -25and -35
dBm. (connector loss = 0.4 dB, splice loss = 0.08 dB, drum size= 4 km). If a Fibre link is
installed between A &B what is the required drum size to keep the cable loss minimum?

MW LINK

FO LINK
MW MW

(b sy gpanll LA — ALY g
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