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Note: Answer all questions

Q1) Put T (for True) or F (for False) in front of the number of each of the following
statements. If the statement is false, correct it by rewriting the statement and
changing one or more of the underlined words or phrases. [25 marks]

1. FDDI networks depend a contention-based MAC mechanism that is based on

broadcasting a 24-Byte frame around the ring,
2. In IEEE 802.5 networks; the MAU can be removed from the ring by a special

data frame sent by the destination statlon
3. Routing is one of the protocols of the 4™-Layer of the OSI reference model by
which a data stream is separated by checkpoints.
4. IEEE 802.3af states that the four data wires of the Cat5e UTP cable can also be
used to deliver power to the PD.
In IEEE 801.11 networks; a special command frame is used by the DS-transition
mobility station to associate itself with another station into the same WLAN.
(22-A4) For each of the followings; explain why? [16 marks]
I The MIMO of IEEE 802.11ac increases the throughput as compared to
ICEE 802.11n.
2. Pause packets cannot be used in 10Base2 networks.
()2-B) What are the main advantages and drawbacks of client/server networks?

LA

[8 marks]
(23) Briefly; mention the function(s) of each of the followings: [21 marks]
. Presentation layer of the OSI reference model.
2. Truncated Binary Exponential Backoff algorithm in Ethernet.
3. CTS frame in IEEE 802.11 MAC mechanism.
04) Refer to Figure-1-:
I. Find the Ant. gain at Branchl building that keeps Link-1- feasible, [12 marks]
2. Find the proper height of the antenna above the roof of Branch? building.  [12 marks]
3. Check the feasibility of I.ink-2-, [6 marks]

o o112 % Good Luck .
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Fade Margin =20 4B
Op. Freq. band = 2.4 GH;

Trans. Power = 100 mW Link-2-

Cable loss = 2dB .
Sensitivity=-84 dBm PR

Trans. Power = 32 mw
Ant. Gaip =7

Cable joss = 2dB
Sensitivity= -82 dBm —_

Ant. Gain = 20 dRij FSPL=106 dR___...------"""

-~ Link-1-

Trans. Power = 1) mW
Ant. Gain = 18 dBj
Cable loss = 2dR
Sensitivity= .78 dBm

FSPL=94 dB

Page 2 of 2

—




-

Y

i) Gl Litia and el comdly Sl dadti 505

dagl ;L )

4/ fdadf Gkl 15l i2]

Olelu solalayl il \
ARRRAVAR R TP

Vo AVAY o0t alall oY) Sl ladal
Part I (PowerPoint) 50 marks

Q1/ Choose correct answer.(10 M)

! Yo g¥1 @i1yd dals
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1-How can you see all your slides at once ?
A. Through normal view

B. Through slide sorter view
C. Through slide show D. Through slide view

2-What is a trigger, in context of animations?
A. An object to be inserted in the presentation. ,
B. An item on the slide that performs an action when clicked.

C. An action button that advances to the next slide.
— D. The name of a motion path.

3-Which option can be used to set qustom timings for slides in a presentation?
A. Slider Timings B. Slider Timer
C. Rehearsal D. Slide Show Setup
4-View the slides in your presentation as thumbnail-sized images while you edit.
A. Through slide sorter view B. Through slide view
C. Through normal view D. Through slide show
3-To edit a chart, we can.
A. Double click the chart object

B. Click and drag the chart object
C. Triple click the chart object D. Click the chart object

Q2) List the uses and importance of Hyperlinks in presentation. (10 M)

Q3)Give the action of following shortcut keys(in power

point) (for 5 only). (10M)
1-Ctrl+Z  2-Ctrl+W

3-Ctrl+O  4-Ctrl+N 5-F5  6-Ctrl+M
Q4) List the components of M.§ PowerPoint window, with de

tatls. (10 M)
Q5) Answer only one branch. (10M)

A) What is a PowerPoint Template?

B) Explain the importance of Slide Masters,




Part I (C++) (50 marks)

Q6/ Find the value of the following variables (a,b,c and d).(10 M)
a=c=3;
d=4;
b=a-- +1;
c*=++atb--;
d/=b - a-- +1;

Q7) Write a C++ program to swap two variables without using third variable(use

only two variable) .(10 M)

Q8) Answer only one branch. (10M)

A- Write a C++ program to read an integer number and check if it is positive or

negative,
B- Write a C++ program to read an integer number and check if it is odd or even.

Q9)Write a C++ program to read number and test whether it is from multiples of
number 3. (10M)

Q10) What is the output of f following code. (10M)

unsigned int a = 12;
unsigned int b= 4;
intc=0;
c=a&hb;
cout << "Line I - Value of ¢ is : " << ¢ << end] ;
=al|b;
cout << "Line 2 - Value of ¢ is: " << ¢ << end] ;
c=a’b;
cout << "Line 3 - Value of ¢ is: " << ¢ << end] ;
c=b<<];
cout << "Line 4 - Value of ¢ is: " << ¢ << end] :

c=a=>>2
cout <<"Line 5 - Value of ¢ is: " << ¢ << end] ; J

W @am’ luck 4

Head of Department Lecturer
Laith Wajeeh Sameer H. Abdulshaheed
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Note : Answer all the gquestions

Q1/Find the transfer function for gne system shown below: (25 mark)

(a) T.F=X2(s)/F (s) (B)T.F=Vo(s)/Vi(s)
- G’TDO “[-J K—L
7 S/

,:3' v,
j"! A N

(a) {b)

TR,
L (¥

Q2/ Find the equivalent transfer function, Tys) = C(s) / R(s), for the system shown
below: (25 mark)

Q3/ By using Mason's Rule ,Find the transfer function C(s)/R(s) for the si gnal flow graph
shown below - ) _ (25 mark)
-H2

RIS) 61 G2 G3 “s)
-—0

G4 H1
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p input. the system vutpul

in Figure(a) is subjected to a unit-ste
from the response Curve.

Q4/When the system shown
(b). Determine the values of Kand 7

responds as shown in Figure
.23 mark)
it
. i
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Q1-(A) what is the time it takes to dial the number (4512) (10 M)

(B) When the time of sending a puls =16 msec ,and the time of distortinga signal
=10 msec, find the value and classification for telegraph distortion degree (10 M)

Q2 —(A) Determine the number of channel in cell ,when uplink frequency

(865 -895)MHz &fequency of channel is (200)KHz. (10M)
(B) Sketch the differential duplex circuit of telegraph (10 M)
Q3-Fill in the blanks for the followings (20 M)
1o may be located at the entrances of tunnels.
2.PSTN consists of the following hierarchy ,and network.
3.The GSM network can be divided into four main pants------- , and
4.Extra services of system performance quality consists of : , and
2.RAM memory of SIM-card containse on , ---and---------- :
Q4-Answer with yes for correct senteces ,and with no for incorrect sentences with
correction.  answer only five. (20 M)

1.Power budget has been controled by SIM card .
2.Echo cancellor is function of MSC.
3.0ne of OMC functions is long planning for network. e

4.Handoff occures when the mobile telephone network automatically keep the call

. .
in one cell. ‘

5.Account recharge channel is one of teleservises functions.

6.0ne of disadvantages-of GSM is no full ISDN bandwidth of 64 Kbit/s to the user.
Q5-Sketch the electrical circuit of normal telephone then explain the mechanesim
of call response . _ (20 M)
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Q1: Choose the correct answer: (15 Marks)
1- The reason(s) behind using of the optical fibers is (are)
a- in electrical svstems there is always the possibility of “ground loops™.

- fiber cable costs significantly less than copper cable for the same transmission capacity,
¢~ the high losses of the electrical signals conveved by the wires.

- all of the above.

2- which one reason that optical communication has so few errors.

a- In the WAN environment there is much greater flexibility in route selection.
b- The maximum theoretical capacity of installed fiber is very great.

¢- Fiber cable is significantly smalier and lighter than electrical cables to do the same job.

d-the connection is not electrical. you can neither pick up nor create electrical
intericrence,

3- The orientation of the electromagnetic field trace is referred to as ...

a- Scattering b- Polarization ¢- Interference d- Dispersion
4- Which is the important feature of any fiber transmission svstem from the following?
a- the choice of operating wavelength.

b- fow losses and a large bandwidth of optical fibers.

¢- fiber properties such fiber thickness. its refractive index, its absorption spectrum
and its geometry.

d- all of the above.

A= Which one from the following communication resources the WDM is used?

a- timve b- frequency ¢-code d- space

Q2: Assume vou have three types of fibers as shown in Table 1, find the numerical
aperture N4, relative index A, and acceptance angle @,. What are the technical

difference noies among them” (15 Marks)
J‘ Fiber Refractive index of core, n; ! Refractive index of cladding,_-!
" number ! "
B | 1.4 | 1.42
& 1.52 | 1.5
LOHY 1.48 1

Table 1 reiated to Q2




Q3: Answer A or B from the following:

A- Light wave js traveling in u semiconductor medium (GaAg) of refractive index 3.6,

This is incident on 4 different semicond uctor medinm (AlGaAs) of refractive index 1.4

I this resuit achiey the 1otal internal reflection concept
(0 Myples

(10 Marky)

and angle of incidence is 80°
Oor npot?
B- Lisv and diseyss the fibier oy Prabs Lo wngon g

Q4: A graded-index fiber has 0=F148% und A=1.7pv,, for alink of 8Km iy length, fing
Ppulse spreading and determine the maximum bijt rate? (15 Marks)

il

Q5 A transmirter has anoutpui power of 0. MW e used With o fiher having Ny
(L25, attenuation ol 6 dB/km and ength 0.5 kmy. 1), ik contains tw o Lonnectors of
dB average joss. The receiver hus W minimum acceptable powey (Sensitiving of
=35 dBm. The designer has allow od o 4 4B margin, Caleulage the link power budget.
(15 Marks)

(9]

Q6: What js the maximum core diameter for a fiber if it is to operate in single mode a1
awavelength of 1550 uny if the NALis 0120 (15 Marks)

Q7 A 2-km-lengih muoltimode fiber has a ‘modal dispersion of 1 ns/km and g
chromatic dispersion of 100 ps/km. nm. It it is ysed with an LED of line-widt}, 40 nm,
(2) what is the oyl disorsian,? (b Calculaee the bandwidii {(BEW) of the tiber,

(15 Marks)
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Note: Answer aj the following questions
Q1/ A- Give a brief discussion with drawings for the operation modes of block cipher, (14 Marks)
- Answer the followings: (6 Marks)
1. which mode ¢ap be preferred to use for mobile Communication ? and why ?

- Which mode can be employed agajnst replay attach ? and how ?
- which mode uses for encryption key ? and why ?

which mode can be used for fading chanpe] 7 and why ?
- Define the error Propagation ? where it can be happened 7

Q2

B} A- Compare with drawings between Man-in-the-midd!e attack and Meet-in-the-middle attack? (8 Marks)
B- Explain the idea of dictionary attack 2 (6 Marks)
C- Explain why we need to one-time password for Identification protaco] ? (6 Marks)

Q3/ For the following hexadecimal valyes of plaintext (P) and encryption key (K),
P = FFFFFFFFFFF FFFFF 3555555555555555
AAAAAA

Calculate the ciphertext ¢ by using CTR operation mode which has the‘fo!lowing detail;

I. The eneryption-algorithm ig DES with a single round only (the first round).

2. CTR mode System has two stages only.

3. Assume that the initial valye of the counter to pe all zeros vector. (30 Marks)

Q4/ Find the ciphertext (C) at the output of the following Systems. (30 Marks)
L. Where C = GEGFQGFELGLQCXMFSK
Ki=11 & K= security

C —

K; ’ K>
2. Where p= mecet me at the park

2 1 4
Ki=35421 &y |5 2 1]
12 3

K, 7\
g/ [ 271,
Head of Department

Laith Wajeeh
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QU Explain the following:
I. Tvypes of Satellite
2. Tvypes of orbits

Q2/ A LEO satellite at an aliitude of 1000 km provides service 1o a circular region
with @ radius of 200 km around its sub-satelljte point in the Ka band (18 GHz - 23
GHz). Assuming a satellite antenna aperture effictency of 0.75. find the following:

a} 3-dB beam width of the antenna that will provide this coverage.

b) Radius of the satellite antenna.

¢) Gain of the satellite antenna.

d) If two identical antennas of this type are placed facing each other at a
distance of 10 km apart, and 1 W of power is fed to one of them, what
will be the power at the output of the other onc (assume no losses
other than path loss).

Q3/ A C-band earth station has an antenna with a transmit gain of 54 dB. The
transmitter output power is set to 100 W ai 2 frequency of 6.100 GHz. The signal is
received by a satellite at a distance of 37.500 km by an antenna with a gain of 26 dB.
The signal is then routed to o transponder with a noise temperature of 500 K. a
bandwidth of 36 MHz. and a gain of 110 dB.
a) Calculate the path loss at 6.1 GHz. Wavelength is 0.04918 m.
b) Calculate the power at the output port (sometimes called the output
waveguide flange) of the satellite antenna, in dBW,
¢) Calculate the nojse power at the transponder input, in dBW, in a
bandwidth of 36 MHz.
d) Calculate the C/N ratio, in dB, in the transponder.
e) Calculate the carrier power, in dBW and in watts, at the transponder
output.

Q4\ Geostationary satellites use L. C. Ku and Ka bands. The path length from an earth
station to the GEO satellite is 38.500 km. For this range, calculate the path loss in
decibels for the following frequencies: (Note: Round all results to nearest 0.1 dB)

a) 1.6 GHz, 1.5 GHz (Wavelengths are: 1.6 GHz, A =0.1875 m; 1.5 GHz,

A =0.200) m.

b) 6.2 GHz, 4.0 GHz

¢) 14.2 GHz, 12.0 GHz

d) 30.0 GHz 20.0 GHz

Y e ) daball



Q5\ 1o establish a satellite Yink between two earth stations. assumed 1o be located at
the center of the satellite antenna’s coverage. The data are as follows:

o /i = 4G
s =12 GH:z
o [, = 206dB. ‘

For the satellite (SL):
e Power flux density required to saturate the satellite channel amplifier is
(-00dBW/m2)
Satellite receiving antenna gain at boresight: 30 dBi
Satellite figure of merit ai boresight:3.4 dBK™
« Satellite channel amplifier characteristic (single carrier operation) modelled
by: OBO(dB) =IBO(dB) +6 —~ 6 exp{IBO (dB) / 6]
Satellite effective isotropic radiated power at saturation in the direction of the
considered receiving carth station (i.e. at boresight of the satellite transmitting
antenna) :50 dBW
e Satellite transmitting antenna gain at boresight: 40 dBi
The following losses are considered:
(Satellite reception and transmission feeder Josses: 0 dB. Satellite antenna polarization
mismatch loss : 0 dB . Satellite antenna depointing losses: 0dB )
For the earth station (125):
e Figure of merit of carth station in sarellite direction : 25 dBK
It 5s assumed that there is no interference. Calculates the following
a) Satellite repeater gain at saturation
by /Ny for the up- and downlinks and the overall link when the repeater
operates at saturation
¢) Input and output back-off {0 achieve (C/Ngyy =80 dBHz and the
corresponding values of(C/Nyy and(C/MNg)p
dy Value of (C'Ny)7 under rain conditions causing an attenuation of 6 dB on
the uplink
¢} Value of (C/No); under rain conditions causing an attenuation of 6 dB on
the downlink with a reduction of 2 dB in the figure of merit of the earth
station due to the increase of antenna noise temperature

Important Constants:
Earth’s average radius (rp) = 6378 km. Speed of light (¢)=2.998 * 10% m/s

Boltzmann’s constant (k) = 1.38 * 10 J/K, Standard Noise Temperature 75 =290 K
Power provided by sun (Pan) = 1.39kW /m?
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