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Questions for Final Term Examination s

Attempt all g_u_:_c_sll_a_ni_l No. of questions: 5 [ No. of pages: 3 ]

First Question (15 marks)

The signal component of a binary FSK system is defined by:

Acos(w, + wy)t by=1
s(t) =
Acos(w, —wg)t by =0

where wy = w, + wy is the instantaneous frequency and 0 St < Tj,.

1 __3'
(~ -—"J a) Draw a signal-space diagram for the scheme described here; what observations can you make about

S this diagram?
( @ b) Show that, in the presence of AWGN (Adaptive White Gaussian Noise) of zero mean and PSD

Np/2, the average probability of erroris: Fp = = Q( '%)
o

where Ey = Ey/2,and By =3 AT,

—
( #—) ¢) Find the probability of error,P, . If the coherent matched filter detection of the equally likely
Y binary FSK signals ¢
51(t) = 0.5¢c0s2000 mt
and
52(t) = 0.5co0s 2020 ntt,

where the two-sided AWGN power spectral density is Ng/2 = 0.0001 watts/Hz. Assume that the
symbol duration isT = 0.01 s,

Page 1 of 3 rT.o



Second Question (15 marks)

The use of optical fiber as a replacement for copper media is providing for handling enormous of
information that must be transmitted across the country.

(I/jj a) Draw schematic diagram of an optical fiber communication system and explain cach element of
~ this system.

i fl (}) b) An optical communication system has the following characteristics:
-l

i)
15

Photocurrent Iy, = 0.6 pA, quantum efficiency 1 = 0.85, load resistor R, = 10* £,
bandwidth B = 15 kHz, and the fiber is 20 km long and is restricted so that it only operates one
mode. Consider a sinsoidally varying 850 nm signal, which has a modulation index m = 0.85
and an average received power level Py = —50 dBy, , to fall on the detector at room temperature
—., (T =300KandVy = 25 mV).
'(y) i} What is the maximum signal —to— noise ratio?
’)0 ii) Determine the total time delay ( Atyga) a8t the total dispersion and the maximum bit rate if the

fiber has dispersion factor of 15 ns/km inter-modal, 10 ns/km material, and
0.12 ns/km waveguide.

J’) iii) 1f the signal attenuation occurred at 5 dB/km, calculate the average tr 1 power.
_Dw} Calculate the loss margin if the receiver with sensitivity =50 dBy, , TX/ RX port losses 8 dB
e each, Two connectors with losses 0. 5 dB each, Five splices with losses 0. 8 dB each and Fiber

total loss 3 dB/km. ~|9
L s ol : )
2 f ':{K 'io (_?L{ [,,_a’},‘ i
Third Question (15 marks) g =

The unique feature of communications satellites is their ability to simultancously link all users on the

carth’s surface, thereby providing di i itive point-to- multipoint communications.

a) discuss briefly each of the following:

L j_) - Transmission path (slant) distance.
i1) - Input-and output BO.
[y - Losses in satellite communication system.

b)  Derive an expression for the carrier to noise density ratio as a function of the saturated flux density
and then as a function of EIRP.

¢) A satellite operating at 11.7GHz is located in geostationary orbit 38000 km from an earth station, it
transmit a power of 200mW and feed to an antenna with 18,9 dB gain towards the earth station. The

earth station receiving antenna has a gain of 50 dB; the overall noise temperature of the carth station is
1250° K. Determine:

(1) The satellite EIRP in dBW

(2) The path loss in dB

(3) The received signal power in dBW
1, (4) The figure of merit

1.5 (5) The receiver noise power in a 100Hz noise bandwidth in dBW

=
|.|

(6) The receiver carrier to noise ratio in dB
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Fourth Question (15 marks)
f] U) a) Ina given telephone network, discuss the following in details:

{\'—D i- Transmitter and jlmivef' of the D.T.M.F. dialing system.
L3) ii- Transmission impairments in telephone system.
(7} iii- Planning of the international numbering.

|’\ z) iv-Concept of the wireless local loop.

b) For the exchanges in Fig (1), find the overall Grade of Surface (GoS):

B
Fig (1)
Fifth question (10 marks)

Spread spectrum is a technique {hat transmils the data sequence with large bandwidth.

(@ a) Drawa schc@lic block diagram for a direct sequence spread sp € ication system (i.c.
transmitter and receiver). Sketeh'also the PSD at each point of the system.
| :{D b) A FFH-SS system uses 50 Hz channels over a continuous 20 MHz spectrum. Fast frequency
= hopping is used where 3 hops occur for each bit. Non-Coherent BFSK modulation is used in the system.
Determine:
1) i-The number of hopes/sec if each user transmits al 25 kb/sec.
/17y i~ The processing gain.
jiii- The probability of error for a single user operating at an Ep/Np = 21 dB.
"=, iv- The probability of error for a user operating at Ey/No = 21 dB with 200 other FF-55 users
J which are independently frequency hopped.

(Hint: the probability of error for Non-Coherent BFSK receiveris Pe = % e (En/2No) J

Good Luck Page 3of 3




“jﬁ&@:amgﬁg B

1 Jivsd (x JZI“?' (15 Herky )
_;_ ’.’.’_"'_ - ' B '[Skww{;[;

binorsy [T

Wwe Con ol‘osw\fe %r”m ffﬁ% yztb 25%
Popency o o i - Froguas G sip

1S Kvy,/{\o‘eiwm—tw Sodeaioon



b))

1 @‘ Loy Lsk ﬁﬁ?rl; ofpe»%rr Cbr]j;e
H 0dufl\lQ¢/ kﬂj (ﬁz )&%wn

3 S = A wi , S, (H=A0wE
I 3% ﬁsswﬂp?,{icn: we oSShme tﬁ/ff S, (+) ond
_ﬂ %2(*) ore or'bemégmg ‘Euﬂc{for? :

(-4 25 fﬁ(f)?ﬁﬂ A1 =
o [ +)[s fﬂ] Jt

i

1 = - AT
Eﬂ S; (kW)= A g

] 2
] 2
MR { L) P
. G, [
=
: =z ("fu A




P(t)

11

= () = S




o 2
& ]ﬁ . ( (&-5) (o.0l)
Ln'n Q M\Q)(2Kmq)

{?Q ( 2.5)

A= o5 ;T: - a.0| Sec,

Mo = 0.0l welli)itz2> ),

)

'_LJI'I

~ 2 Xl

o,/

)




| _\l 5 & {::ﬂ,/) \f,\" L-{i?-z'[_! feh ("/')_' ,-"I-/mf’-:, / _

e T e e o

\-.

l
| &) 5 Hoerks
i | e
Ll i s D;FH&'QTWEML'#% /3 ’5-,,/(,}/)
; : r \ orhel
i
!

N A ‘JJTQ Uéﬂ+ &———\_\ —— 5 f’j/'CG_
I S :
i ; . ,

S i e i



(2 Moks) @

g/o [/&dzk & OF+I@/Q Con e »/JL{.)—‘

LT LT T

4 Confota Olw\fng <t ont opficd Sovre
.M : Gn\'w'[‘ %m [ i a 'Lu‘J‘
(+ neds £ be Atz Lg pf)m"vivg Cc‘f-

+ Beamn sillrs T2 libade el opio P
Eo b puints
. ofdrfc»/Q W&faﬂiﬁ |

T)r an&f'\‘s G,P L’"ﬁQ ﬁ*’mﬂf{#r ﬁ‘”l/
vecowor S Lol fi. Yack.

Bl Lt

ool £ biat omute
(v Grloing _ehofo Sachor on
-



T L2 l%
b 2 (l\"v‘% N @LT} B

mzo.?ﬁ“} —S-{’P) :ongaz{ r“\»-(_’
J = 161 ol N =25 Xio ¥,
@L: i’(;q.fl) MJB:!"SXIOB H27

2 5z 2
.as/./ozi L (ots) fbxis ©)
V\%

kﬁ?}(f-d'xiﬁm}f%)[;{x165_‘_\9}!25!
lo

® (‘ﬂ‘lo?)

§
5 S/V@\ = 4‘.83? Klo
viv

= (6. & 0//@

?)




’ﬁfe ‘f‘a](aQ /Zii pes-s ren 13

T @t + &(E
totod

B‘tJ - (i 4 i@‘: .3004"5&(..
Mi(?m.ré‘q =

'/..

bi] 0:]2 KXo = 2:4 nSec ,E

e
z 0 X2a = e, Nisc
N .

'; NLDQ et @ty @y

in‘-‘rw k/Uc m t?lkv;ﬂq T3

LS ]y g

Ry




5A-3Ee 56K N4

B 554.832  bit/rec

,_-W ——H-\_'_'_/_.d--—'—“""‘—‘—-\_,v’,_,-——.___‘_‘q_

.(’\3‘ E Y /;ej
——

ot = B A B

-4 = lo /@9 P

.',a‘ = [0—5 Mmoo
= | o
b L
e gl




. G .Ig’ e " A s :
IN) = Jler ],

e

(9;5 Lmajgﬂl Qfﬂaz:ﬂ 75
: %L - /7+%r+éa+/l/<£< Mﬂ”ﬂf;
SR ~sat i '

iﬂ_: 30'/8 9 Z{?R = 80/{8 ;
Z,c = 9'70/8; /VC: | //Vy :fJnyE"%G/E ..
Lf = 39/@;%/ - G N

ol /J///%A /4
~W+6‘ -g-8-1-4-%o

@?@



N

—— _,-'ll > S g [ . ‘ e ( - .’. :
—_— e T e

( :'\) _')’ ";‘-.’//( e ]< g

N~ e SR o

__-_5.-1-;1.@&;”“ 531en \)r’f]l ( _‘»{i‘»‘ﬂ' ) (._/” ;5 o

i el s bbo ol e
Sjraz}n m@wig" or ’Jfronsmfﬁ ]'ng_ 04’7/ ﬁé
f/Z Sw?ﬁyQQ/ﬁL-e,— _

&
V-

(R )=t =20 G (904 £)

- o +0¢/i_},€l£\/{ Sin £

B — g




1)
. -;‘.'L r o) j O I 1’) P) W ( "1 j{)l;

Xl S M/’SQ/ 'ﬂ O\Vof &ﬁl ﬂnﬁ«ﬂw:%}
in % Of""’F/Q,(g)W Wig’}lq

Vo
i
50
v,

I

._“;; 533 in ,chl: IT'L.'- {{' . (ll (; i< J _

‘-- P(}:}‘ﬁ ?r(’o?ja% an /{;M L W/Qv)l ’5; vff

oA on) P

" SCWI‘]Lerm on/ Ofsser 0‘95‘ y()} /anjes',.«ééi
to 4. Vrf’myl{z]ef,;f“ 3o Ehamgh &,
ik?jﬁwﬁe ond Lors sppwse .
o QrﬂL{mg\ L5 938 [/;z,/(mg Zpsre,s Zf on/

Poin\\'né [pgﬂ’x_g i ZP ! 1
- g-ijd"&y (_;J'?J-’a? ;




- kJ{ }’ L—.-}
'D) (J ..

e

- é@ PE-3 l,zé/ﬂ&!l.li Yo/é;v s
gﬂ',v (orrier -

OL“%/WHJ%S:
2N ﬁ%v

31 tg
/Vo E@Lx Deers

{5 bgm SQW MTWH&M Ju‘:{/ﬂz |
:PE Ci ((p of b@ e comer

L@K
() ﬂé@ A :CIFD zﬁﬂl‘ 39“m
R-— | <N/ o
L Yecom
R R
: .
x O %—ﬁ?-% vi{;
€ = C@ &3
- K —OT]X
2 / = g? + ﬁ{ JB“’/HZL( B,
Ve

BYHZ k
denz vl d




_ \N%
HE &t
‘fa;z/W:é, oﬂf*ﬂﬁj:\w meemi;. D'P ‘{Z
— = f& LS Yfrt-p c.\O
e ¥ /—\//%V %”

L]
HZ i @/

O/GW/m‘l _ f’/ ie







B AT T

~

(1) 1.4 Meric

,——/""*-._/_“‘*H.___/_-""--—/’_'

e,wq} = PT-J- _+

ABw ] B Tbg
eT_JgJGw: lo /éig ,Qo:o_x@}._ |

= - (995 OJB o

s B339 415 9

\2 ) | 5~ Mok ;

N P T e P o

g =325 byt] 29k,

= 39 5490 4}) -7 %16 +2 ﬁrﬁBz’ﬁn
/"_‘\//_‘\/-\

&.. L/B = ﬁaéﬂ'}







\/)-} V4 /"T;«/.'
a/ goomy /Vd K GLU
— KT ® Bw

-3
= .39 Xlo ? X125 xlvoe W

I/_\.f""x,—f—“x.,ﬂmw
Q.= ~177.¢ JB

£) B 5 Moy
S = - 135 41T

P"f =343 JB 7

o




g

J e joor . . SR fr

R e TR et i e

(_‘\> [0 Morks:

P T e W S S e

- (3 lerks).

SRR TSI RN i T

OW/Q \Gne ﬂuﬂf ’ﬂgﬂ:_y{{an Mé Sgg‘}w
(T L L

Mf




o ras s HZ
Fa= 1336 17

T s 1477 HZ_
fz;—" 633 HZ
O\G/lwcm{*@\‘/s-\‘
- aubebllis 2
3= Lew_ Oari

5= s el 5 Prganay insbo of
[6 ﬁm}b&ng_

S )

- 3 Marles

\VW”:FS%’:’J —‘ PMVMJT)' I
= T ;‘12)/1 5 lﬁﬁo_ V}f%
@ %Cyw%[ ﬂt _On Cow{“] ,@M<%>(_//B




&)
2 - I/VDIBL' | { dzuq -é JM
ﬂﬁu\;\r;ﬂ CQowmssion /V ol s 7(

- w&c/gw&/? vapmm
rife 1N

1{‘ in

5=, azae b i

-~ A M,Q/S{ s =

idﬁm{obﬂwp SWI}\C;QAM Dgxg)
%ﬁm r%’w\g M WTZ
@mjr Mom rblj{” Cj«z ?,La
i h i sl

.. Cvmsatwj/{( (XT)
thre o oo Sprms.
NE XY
o AN




4 -
O
iy
& Ao
neﬂdk
e
e
f@p

%
Q;dgﬂ
=

o)
’%i_
;ngﬂek
bsf‘J Jr:}; :
é_ﬁjﬁy ”:/ ’gw
ol

] -
¥ erwé
e
it
umbm

)
f -
l

/z
< |C
BiEE
%
Mki@@
Sw; J

3
a(gﬁr




-;k I Oo-¥ \«,. 5y

_,,_h_._.-h_/--..._...-'-—‘“"m__/__ﬁ y

g

%

!

Wirkss (el [oop (WiLL)




=P (-B8)(-F)

= £ (I-

R +7°r?( RU-B)

= P (-5

F )+ e







(2 Hon k) )‘D Q

d/
W—ljiﬁ;:;ﬁ éhﬁu//—mlﬁgx

\\3 V’Afﬁwz:,n 3. Q{'b

e o

Wi

' =5

I il ‘Tlfﬂhfgkéb
ot

I

: f 3D of (R
1

UWM vhe \\\

1 L__ | =@ O .




)

- \ f v Lf ;

e o = 30258
T b bots = 75000 hplrec

- e B T —— T

Wi ek
e T
! YoCe33in O
ny Qpin ‘3
*Re =2 xle® HZ
<y = 4§ HZ
s S
()G = ao 2<JIIO




I
i
I
[
1
I
1

i = o=

JH 35

: = 0.0/
T

e (O")Wf (1-0015)+ (0-016”}}



i Mok

e prob. of wrrr Wit 20 olher ELH-55

w15




	exam1
	exam2
	exam3
	a1
	a2
	a3
	a4
	a5
	a6
	a7
	a8
	a9
	a10
	a11
	a12
	a13
	a14
	a15
	a16
	a17
	a18
	a19
	a20
	a21
	a22
	a23
	a24
	a25
	a26
	a27
	a28
	a29

