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Candidates are required to give their answers in their own words as far as practicable. -
Attempt All questions. ' B
The figures in the margin indicate Full Marks.

Necessary Formulas and Smith Charls are attached herewith.

Assume suitable data if necessary.

- Compare the bebavior of circuits for Low frequency/ Conventional and RF/ Microwave
bands. Classify microwave frequency band and its application in major areas. [3+3]

A 50 Q lossless transmission line is required to be matched with the load admittance
0.00813 + j0.0065 U, by a double-stub shunt tuner with separation of 3\/8 and the
distance of the first stub from the load i 0.01. Calculate the length of each stub by using
the smith chart. Write the s-parameter for the matched network. [8+2]
Why S-parameters are used in high frequencies? The S-matrix of certain microwave
network is given as
_ [04+j05 jo6 ]

S= [ 0.6 0:4__}.-0.5 [3+1+1+1+2]
a) Is the network reciprocal? o
b) Is the network lossless?
¢) What is the return loss at the input? :
d) If the input power o the network is 5 watts. What is the reflected power?
Provide the fundamental field and characteristic equations of a circular waveguide for TE
mode.
How is the output of conventional tubes reduced at microwaves due to inter-electrode
capacitance, lead inductance and transit time effect? Explain about the construction and
working principle of TWT. . '
For transistor having following S-parameter S11 = 0.894 2 -60.6°, Syy= 3.122 £ 123.6°,
Sp=0.020 £ 62.4°, S =0.781 £ 27.6°. Determine the stability and compare maximum
power gains for bilateral and unilateral modes. [5+5])
How is a low pass filter prototype based on Butterworth approximation designed using
insertion loss method? Implement a low pass filter 7 section using microstrips. [6+2]

[10]

[2+6]

Explain the RF/MW radiation hazards and its safety practices. [3+3]

List out the major RF/MW measurement parameters. How the VSWR of any microwave

transmitter (In case of VSWR > 10) can be measured? Explain. [2+6]

[2x3]

@) Microwave Magic Tee .
b) Gunn-diode
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Necessary formulas are attached herewith.

Assume suitable data if necessary.

Explain the behavior of microwave circuits. Also discuss the adivantagm and
disadvantages of using microwave frequency. [4+4)
Sketch a double-stub perfectly matched network using microstrip and prepare its s-matrix. [2+8]

For a rectangular waveguide, with suitably assumed breadth, width and frequency, (for
dominant mode), determine cut-off frequency, phase velocity, propagation wavelength in

the waveguide and the characteristic impedance. [6]
Explain the properties of two Magic Tees if one connects their E-arms and derive its
S-matrix. [10]
Derive explicitly the field equations of Rectangular waveguides for TE modes. [8]
What is transit time effect? State the workmg principles of a magtron having phase
difference of 45° of adjacent cavities. [2+6]

A microwave amplifier operates in Ku-Band for satellite transmit system uses a High
Electron Mobility GaAs MOSFET transistor having following S-parameters at 4 GHz

with 50 2 line impedance as, S;; =0.72 £ -116°, S = 0.03 £ 57° S;; = 2.60 £ 76° and

S = 0.73 £ -54°. Check the stability of the given transistor and compare maximum
power gain for bilateral and unilateral mode. [5+5]

~ Describe in detail the procedures for prototyping Butterworth LPF using insertion loss

method. [8]

How are microwaves hazardous to humans? Define different radiation zones of a
microwave oven. [3+3]

10. Explain how microwave power is measured with static calori meter. : [6]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Necessary formulas and Smith Charts are attached herewith.

Assume suitable data if necessary.

How is microwave frequency band classified by the IEEE? Enumerate the basic
advantages and disadvantages of microwaves compared to lower frequencies.

A single-stub tuner is to match a lossless line to a load of an antenna. Design the stub
with any assumed placement and length and derive its S-matrix.

A radar installation engineer is given a responsibility to install an Airport Surveillance
Radar that requires half input power to the antenna than the transmitter that can deliver
using a duplexer. Prepare its S-matrix.

Explain field and characteristics equations of a rectangular wave guide working in TM
mode.

A microwave transistor has the following scattering parameters at 1.0GHz, with a 50Q
line impedance:

S11=0.38<-158°

S12=0.11<54°

S21=3.50<80°

S$%=0.40<-43°

The source impedance is Z=25Q and load impedance is Z;=40Q. Compute the gains of

input and output matching networks. Also, draw a design a flowchart.

How is a low pass filter prototype based on Butterworth and Chebyshev approximations
designed using insertion loss method? Implement a low pass filter double n-sections
using microstips.

Name and explain different microwave radiation fields. Describe different international
EMR safety standards and practices.

Explain power measurement using static and dry calorimeters.
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How the circuit at seismic band is different from its RF/Microwave counterparts?

Explain. .

2. A 75-ohm, coaxial line is terminated with a normalized complex load of 0.4 + j0.85
ohms. Design a double-stub matching system using short-circuited coaxial line of 75-ohm
characteristic impedance. Sketch the network using micro strip.

3. a) Analyze a three-port directional coupler using S-parameters. [4]

b) Which of the passive microwave device is explained by this S-matrix. Judge the
condition and explain its characteristics.

[
.

(8]

[1042]

- Sy 0 Si3 Su ,
Sy -Ss 0 .0
Su Sau 0 O

4. Derive the expression for the field strength for TM waves for a air-filled circular

waveguide. Check the dominant mode in TE and TM modes. [8+2]

5. With neat circuit diagrams and relevant equations, explain the velocity modulation
process and bunching in a multicavity reflex klystron. [10]

6. a) Refer the sketched smith chart (Fig.Q6) and analyze/synthesize the stabilities. Assume
necessary parameters as desired. Mention all the steps. [5]
b) Describe the insertion loss method used for the filter designing. [5]
7. a) Discussin detail the power measurement using circulating calorimeter. 5]
b) How microwave radiation becomes hazardous to human body? ) [5]

8. What do you understand by immitance chart? Sketch it. List out all duality parameters
[10]

vital to designing microwave networks.
* k¥
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Attempt All questions.

The figures in the margin indicate Full Marks.

Necessary formulas and Smith Charts are attached herewith.
Assume suitable data if necessary.

Explain the behavior of microwave circuits. Also discuss the applications of microwave
in space technology. [5+3]

A microwave generator operates at 2 GHz, is terminated by parabolic antenna having
impedance of 60 - j80 Q through a medium of 50Q. Design the length of the short
circuited double stubs for open design when the match is achieved. Also illustrate the

necessary physical connection of your design. [10+2]
a) Why S-parameter is important in microwave network analysis?

b) Sketch an immitance chart, and list out at least ten duality parameters critically used
in microwaves. [5+5]

a) Find out the device having following s-parameters, and discuss its characteristics.
Sp 0 Si3 Sis
[s]: 0 8p -Si3 Sy
S3 =S5 S5 0
Sy S 0 Sy

b) Change this s-matrix for real lossless condition and explain. [6+4]
What is transit time effect? State the working principles of any cavity oscillating device
using the transit time and bunching effects. [2+6]

a) Refer the provided smith chart (Fig. Q6), and synthesize the stability of an amplifier
using arbitrarily defined parameters.

b) Draw a flow chart to design a solid-state microwave amplifier for maximum gain. [10+4]

How is a low pass filter prototyped by insertion loss method using Butterworth
approximation? How are the elemental values of the filter calculated? Sketch a double
sectioned series armed high pass filter using micro strip. [6+3]
How a VNA used in microwave networks? Explain power measurement using static

calorimeter. [4+5]
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- Assume suitable data if necessary.

Design a single short and open-circuited shunt matching network for a transmission line

oM

1.
using Smith Chart by considering an output reflection coefficient T =0.5£51° Ohm and
surge impedance Zo = 50 Ohm. 8]
2. Indentify and explain the properties of a microwave passive device having following
S-Matrix. I8}
S!l Sl! Sl} SM
SZ\ SZZ 13 SM
S, S, 0 0
S, -S. 0 O
Sketcfx a flowchart for designing a microwave amplifier using a GaAsFET. Consider the
following S-parameters and find maximum gain for both bilateral and uni!ateral model.
 Also using the calculated value of I, and I, trace Z,, and Z, in the smith chart. [4+4+4+4]
[s)-[0ss82467° 0.122£46.1° |
‘ 2304£44.7° 0.172£-117.%° ;
Synthesize stability parameters of input matching network for the attached sketched smith
chart. - , (8]
"5.  Choose a proper microwave measurement tool to test an antenna as a DUT; and explain :
its working principles. S
6. Explain in detail the designing steps of microwave filters. Illustrate an example of passive
HPF using microstrips. : _— [6+4]
7. Express field equations of a rectangular waveguide for TM mode. R [10]
8. Write short notes on: (any two) o [6x2]

i) Effect of SAR as microwave radiation hazards
i) Features of microwave frequency band

" iii) Backward Wave Oscillator

iv) Microwave Cavity Resonators
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What are-lhe advantages of.using double stub matching over single stub matching?
Explain the necessary sieps for impedance matching of a load to a transmission line using

doubie-stub matching nenvork with an approprial example. Use provided Smith Chart.

Why are S-parameters us=d in rmicrowave network analysis? Analvze three port nerwork

using S-paramerers.

Suppose there are WG identical radar transmitters in equipment stock. A particular
applicmon required Twice more input power io an antenna than either transmitler ¢an
deliver. Give your appropriate solution for the given problem with explanation using S-
matis. .

Describe the working principle and applications of cavity magnetron having phase shift of
£3% herwseen the cavilles. .

iven S-paramelers ior microwave transisior amplifier:

O

Sy = 0.78 L-113° S,- = 0.028 £247°
S,y = 2,60 L7607 S1p = 0.81 £-54°

Dietermine the stebifity and sompuare masximum power gain for unilateral and bilateral
modes using suppiied formulas.
Hovw is jow pess L implemenied using microstrip? How are the low pass filter
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Classify signal frequency in different bands of waves and rays. What are the advantages

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. '

The figures in the margin indicate Full Marks.

Necessary formula, graph and figures are attached herewith.

Assume suitable data if necessary.

and disadvantages of using microwave signal? [3+5)

By assuming a complex inductive load of an antenna which is mismatchéd with the line
impedance of 78.0 ohm, design a double-stub short-circuited matching network. Show
both electrical and physical connections.

Why S-parameter is important in microwave network analysis? Write down the
properties of a 3-port network.  © : :

Suppose there are two identical radar transmitters and few passive devices in equipment
stock. A particular application requires twice more input power to an antenna than either
transmitter can deliver. As a RF engineer, give your appropriate solution for the above
problem with necessary figures, mathematics and sufficient explanation. : (8]

What do you mean by slow backward wave structure? Explain the construction and

[8+2]

[4+4]

working principle of a LNA. [2+6]
Show a flow diagram that explain designing of an amplifier using a FET transistor. With
self-defined parameters and the help of a smith chart define conditional stability of a -

_ microwave amplifier. _ {103
Justify and describe how a microwave filter is designed using insertion loss method. [2+6]
Define major microwave measurement parameters and explain the working principle of a

‘low microwave power measurement device. [8]
[2x6]

Write short notes on: (any two)

a) RF/MW radiation hazards and safety practices
b) Directional Couplers
¢) TE mode circular wave guide
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Necessary Formulas and Smith Charts are attached herewith.
Assume suitable data if necessary.

Differentiate between lumped and distributed circuit analysis. What are the uses of
microwave bands? C [4+2]

Assume an inductive load impedance is connected to a mismatched 50Q transmission

* line. Find the size and placement of the matching stub that will remove all the standing

waves and match load to the line. Use double stub shunt tuning short and open circuited

stub. Draw its electrical diagram and physical connection. [8]
Why we use S-parameters for microwave analysis? Define S-matrix for 3 port network
with appropriate example. [4+4]
Choose a suitable passive microwave device to split power into half and explain its
properties. (8]

Explain what is bunching effect. Explain the working principle of BWO with neat

diagrams. [2+8]
Check the stability and find the maximum gain a transistor amplifier having
Sy; = 0.64/-169°, S1y = 0.03£50°, Sy1 = 10.11.£91°, Sy, = 0.22£-82°. Consider both
bilateral and unilateral model. Modify the S-parameters if necessary. [12]
Describe insertion loss method of microwave filter design. Illustrate an example of a
passive LPF using p-strip. [8+2]
Describe the working principle of a network analyzer. [8]
Write short notes on: (Any two) [2x5]

a) Microwave Circulators
b) TM mode for rectangular waveguides .
¢) Microwave radiation hazards
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~ Sketch the physical diagram considén‘ng microstrips. -

Candidates are :eé;ui_rcd to give their answers in their own words as far as practicable.— -

Attempt All questions. S
The figures in the margin indicate Full Marks. A o
Necessary Formilas and Smith Charts are attached herewith. o
Assume suitable data if necessary. B
‘What are the merits and dem_erits of microwaves compared to seismic wave? o =[5
’ Coxﬁparc RF radiation fields and .é).(plai.n how they are hazardous to livingbody. -~ [3]

_ Sketch an imrr_ﬁtfaﬁ'cé chart and comparg-ﬂ_xé scales.” S L
Design a signal shunt and open matching networks using. Smith Chart fora transmission
line having surge impedance of 75 Ohm and load impedance of 78.27 + j60.93 Ohm.

You are supposed to measure about 7.5 mW of 'micmwéve power. Choose a proper power
measuring device and explain its working principle. o . . L]
What is cross-field effect? Design and »dcscribeAthe wdrldng,_p:inéiple of a cross field

~ cavity device for power amp.
ased on S-parameters.. Differentiate between dominant and.

Describe magic Tee b
der a rectangular waveguide having dimension of a=3b and find

degenerate modes. Consi

the dominant mode among TMoi, TMi0,TM11 TMai TM2 TMoz and TMzo. [6+2+2} -

A GaAs FET transistor has the S-Parameters at 5 GHz with 50 Ohm line measured as

S;; = 0.45L163°, S;2 = 0.04L40°, Sn = 2.55L-106%nd Sz = 0.46L-65°. Check the
stability and find the maximum power gain using this transistor. (10]

Write short note on: (any three) [3x5]
a) Microwave filter parameters and LPF prototyping
b) TM mode rectangular wave guide

c) Bunching effect in reflex klystron

d) Microwave mixer

[5']~

' ‘[4+4+2]'

lifier. Consider a 90° phase shift between adjacent cavities. [3+7]
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. Subject: -RT and Microwave Engineering (£75y

Candidmes are required to give their answers in their own words as a1 as practivable,

© What ur¢ the advantages and disadvantages of microwaves over avoustic waves?

What is admittance chart? A Joad impuedance of 7, = 8045100 is connected tn a microstrip
trunismission ime. Find the stre and placenient of the masching stub. Use single stub shunt

luning, shost ani open slubs.

* Define de e of S-pammetcm for theee-pon analysis. Define the term return loss and

S

msertion loss,

' What are wateguide punciions? Describe the operationai principles of magic tee based an

S-pHIAnMeress.
What is density moduiation? Describe the waiking priscipie of a malu-cavity Klystron
oscillator,

Tustily that = transistos having ‘oltow'mg S-parameters S =0.894 2 -60.6°,
Sip = 0,020 7 62.4° 8y - 3.122 2 123.6°and S5, = 0.781 £.27.6° is condiionully .
stablc whilc designing an amplifies. onsulemm unilateral model calculate maximmum |

R
How can you implement low pass filtes using micro-siriv? Jow tbey we protatyped?

Deseribe how standing waves and microwave powers 2re measured with VSWR meter
and Jow power musureIneat.

' Wiite sherl notes on: (any three)

1)’ Dominart mode in waveguide

by Circulutors
¢} INA cavily device inserting loss methand fon filier desipning

d)’ lascrtion Joss method for litier designing

4

0,

Atzempt All questions. .

The figures in the moargin indicate Fril Marhs. ' ,@
Necexsory Formulas and ?mirh Chars are attacked herewith. VA
Asswne suitable data if necessary.

128 13
[5+2) 1
1343] 249

f2+7] 245

5151 313
j3+5] R

2131 45
1351 24y
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Subject: - RF and Microwave Engineening (EX752)

v
v
v
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K4

1.

5.

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Necessary formulas and Smith Charts are attached herewith.

Assume suitable data if necessary.

Desaribe field equations and other related parameters of a rectangular waveguide in TM mode.
Compare TE;q and TEx in terms of qut-off frequency and dominant mode. [8+2]

. . . {2
Design a double stub matching network using three-eighths wavelength {%) separation that

match an antenna having load of 300+300 Ohm connected to 2 300 Ohm transmission line. f10]
Justify your design. : : :

What is bunching effect? Describe the working principle of a Klystron oscil!étor. o [2+8]

Using the given S-parameters Su=0.55L150°,Su=0.041.20°,$n=2.82L180°,Su=0;451-30° and required
assumptions, czlculate maximum gains of this transistor amplifier for bilateral and un_i{atera! modes.

. . {10
Draw 2 flow diagram to describe the design procedure of a microwave amplifier. Define the stabllity of
an amplifier having Cs=1.15/10°, Rs=0.85, C,=1.10/80°, R=1.10. [5+5]
How microwave measurements are different to low frequency measurements? Describe how static
calorimeter works to measure POWer. A {3+7]
Design a two-port network mode! and derive the required parameters. 10}
Write short notes (Any TWO) R ‘
a. Design procedures of microwave filters : . 28]
b. Microwave radiation hazards and safety practices
c. Backward Wave Oscillator 4
d. Merits of S-parameters in microwaves —_
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. Subject: - RF and Microwave Fngineering (ix757) _

v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. v

Y The figures in the margin indicate Falf Marks,

v Necessary fignres and Smith Charts are attached herewith.

v Assume suitable data if necessary.

1. Differentiate the behaviors of the systems at microwave and conventional jow frequency bands.- ‘[6].-

2. Describe how TE mode is different from TM made in a circular wavegoide, [10)
3. Describe the warking principle of a ¢avity magnetron. - {103

4. Why S~paramelerb'is important in microwave network analysis? Define S-parameters for a two~port
- hetwork, [4+5]

5. By achitrarily assuming a sultable load that connects to a 50-ohm transmission line find the lengths and
spading for a Wo-stub impedancd matching system. Assume also a sultable separalion betweery.the

stsbs. | [10]
6. Using the following 5-parameters of 5,=0.55(-150°, 5,=0.04420°, 5,=2.824180° and S=0.45£-30°,
talculate and compare maximum power gain for unilateral and bilateral modes. 1153
7. Discuss the difference between an amplifier circuit and an oscillator circoitin terms of stabjlity
factor. B . > 5]
8. Write short notes (Any THREE) ' I3 x5)

a,  Mioowave maglc Lee

b. Microwave radiation fields

¢ Microwave strip-lines against micro-strips
d. Statlc calorimeter
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)  ;‘: What makcs S parameters useﬁll in microwave network analys:s'f Deﬁne .S-par:
for a two—port network. Jusufy that thc Butterworth and Chebyshcv ﬁltcr rcspouses are

Desxgn a double-stub unpedance mafchmg network for a gwen Ioa of 80 + 80:Ohm
* “connected to:a 100-Ohm transmission line at 3 GHz with a three-eights "wavekngﬂ] .
separation between the stubs. Illustrate necessary diagrams to show physical connecnons [8+2]

- 4. Define expressions for various field companents of a rectangular wavegmde in TE mode. -
‘Show that a 1 GHz signal cannot propagate in TE;o made in3a recta.ngular wavegmde with, ..

' “awall separahonofS cm. . TR PO S [7+3]}_ ,
b e 06564146.7","»

. Find the maximum gain for a mxcrowave transistor amphﬁer with Sn =
-'fS,z— 0. ]22446 1° Szx —2 3444 7° Szz 0. 1724-117 1° s

-k H '.‘and bolometzy respectwely
3. VWntc short notes on: (any two) g

@) Mierteoy L AT -
b Circulators ~ | . = : S AP R B
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b

. The ﬁgures in lhe margzn mdzcafe Full Marks RPN U
Necessarv formulas and Smith charts are supplzed herewzth. N
‘ Assume suztable data xf necessary R T

| _ Dxfferenttatc between .convenhonal low ﬁequency and microwave. systems based on. theJ
, workmg pnnczples Lists thc area oﬁapphcatmn of microwave systems o ’

' Justtfy that S-parameters are used 1 in. mlcrowaves mstead of h-parameters for network
" analysis. ‘Define" S-parameter for a two-port network.” Why -the Butterworth ‘and-
Chebyshev filter Tesponses are¢ common to prototype mlcrowave two-port ﬁIter network

* insertion loss method?
. Designa double—stub unpeaance matchmg network for a given load of 190+j 110 Ohms

4. _Define expressions for various field components of a rectangular wavegmde in 'I"VI mode
~ " Prove that IMM and T\/Iw modes do not existin a rectangular wavegmde IR S

_"Jusufy that a2 transxstor havmg ol»lowmo :'S-parameters Su 7,','“ ff0.894é—60 6°,
:-8124 0. 020462 4° Sz; =3, 177Z123 69 'and Szz 0 7814—27 6° lS condmonally stable
-~ while desxgnmganamphﬁe_., S - £ - i

- atwo—cawty ‘dystron amphﬁcr S _ A
rv_What is. ‘calorimetry - “in - nucrowave? thferentlate between cxrculatmg and flow
calorimetries based on pr!ncxplec of onerat.on o : : :

_“Wnte short notes (any two)

- a) Hybrd fee i' A :
o B Mlc:owave oscﬂlator theory
o) ‘RF redlatwon hazarcs and safety standards

t4;4] -

[4+4+ 4]‘ . o

connected to be 100-Ohm transmission line at 10 GHz with a three-eight wavelength

" separation between the stubs. Illustrate necessary dJagrams to show physical connections. [8+’>]', ', T

N

10] S

What is transit time effect? Bneﬂy descnbe thc constructlon and pnnc:ple of Opexatlon of ERET
A . : [2*8] o

)
RN
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Subject: - RF & Microwave Circuits, Systems & Devices (EG785EX) (Elective Z])

A

Candidates are required to give their answers in their own words as far as practicable.

ttempt All questions. .- = -

The figures in the margin indicate Full Marks.
Necessary formulas and smith chart are attached herewith.

AR SRVE NN

=

wavelength separation between the stubs.

- characteristic impedance, Z, = 50 Ohmi..

- ’ '7‘ ’..

- Assume suitable data if necessary.

Classify microwave frequency bands and state their major applications. Describe how Mmicrowave
transmission lines are different from the conventional low frequency transmission lines.

'Describe microwave radiation hazards baséd on the radiation fields. ‘
. i | : . [8]
Describe rectanghlér wéveguide 5a§e& 6n modes oﬁ propagatfon' and other critical pararrieters.l E _
. _ ~ . B [8]

- Describe why S-parameter is important in’ microwave network analysis. Using & two-port network derive
-S-parameters. = : S . - '

© [4+6]

What is-double-stub tuner? Assuming a load of 75 + j75 ohm.is connected to a 53-ohm transmission
ine, find the lengths and spacing for a two-stub impedanceé matching systern with three-eights
(3+15]

- °

Design an amplifier to attain méximum'gain at 4.0 GHz using a GaAs -EET -having following . S-
parameters: Sp; = 0.72£-116°, S;, = 0.03£57°, 55y = 2.60L76° and S, = 0.73(-54°. Consider the )

[18]

Write short notes (Any TWO) -+
- "a. E-plane tee against H-plane tee i
b.  PROBE-coupling against LOOP-coupling
c. Microstrips
d. Two-cavity Klystron :
~ S [2 x5]

ok



_ ". supnplied Formulas:

AP {8, P 1Sal
o . _ZlSEz'Al_'Sz{j- ’
’ A-’:(SuSzz)"(SuSzl):
. 1—1.5,,12 |
185 = 8S; 1+1 825 |

r _ B,i\[Bf—LHC, §

RY
2,

- BB -4IGT '
r == zv'Izl,where'

L 2C,
B =1+]S, P —1Sp o180,
' -Bz'=1+;_S2,F—.IlS‘;.'i’—&Ai’, :
' C‘,:S”—AS;”and ' ‘
C, =8, -AS),

[}

C = (Szz —AS'!.I)
- _-|$21!2"§A§‘ .
C ~= (Sn —AS’z) ‘-
Y 2
lSniz_i}Af

ﬁ, _ | S5 |
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Subject: - RE Microwave Circuits, System and Devices (Elective I)

¥ Candidates are requiredto give their answers in their 6wn words as far as practicable.
v Attempr All questions. ,

v’ The figures in the margin indicate Full Marks.

v Necessary ficures and Smith Charts are attached herewith.

V' Assume suitable data if necessary.

Classify microwave frequency bands and describe their .maj()r areas of application. [4+4])

—t

-

- 2. Define reactive-, near- and far-field- radiations. Describe common RF radiation safety standards. - [4+4_] ‘

3. Describe how microwave power measurements are done with bolometer. ' o B £ =)
4 Why S;parametérs.aré used in microwaves? Using 2 two-port nétwork dzfine Siparainétérs. 5+57

.S. Assuming a lcac of 75 + j75 ohm :is conaected to a 50-obm transmission line, find the lengths 2nd

- spacing for a two-stub_impedance matching system with three-eights wavelength separation between

the stubs. . = - . S ) - S R B ¢ 3 o

6. Determine sta'biiity and plet étapiiit’y‘ circles for a microwave: transistor with the following S-parameters

© S =0.8L90° 55,= 030700, S, = 5.1£80° and S, = 0.62£-40°. Find the maximum gain. . [14+4]
7. Write short notes (Any TWO) ) - ' U R2x 5} ‘
- a. PINdiode - - - : - o

- b." Magnetrons ’ - T :

., . € Lossesin RE transmission line ’ T Ty : i -

- d, Resonaters - : ’ ’ o

o sk . w




“‘Supplied Formulas:

L aapelS, P esa s
. 2ES|2“52|l ’
Az(sn‘_gz‘z)—(snsn)_, .
_ ‘}—iSn ll .
‘U-—-. _:_n‘ .
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f'f‘—‘——_'_—
B8 -41G I
2C, - ’

ri.’

e
rL::-BziJz; -4|G, |

, where

| 2C, -
B =1+]5, 1S, [ -lar .
B, =141 S -6l
- C, = S‘, ~ 55, and :
¢, = Sy -3| .
(8o~ 251)
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INSTITUTE OF ENGINEERING | Level “BE | Full Marks | 80
Examination Control Division | Programme | BEI | Pass Marks ® 32
2079 Bhadra Year/Part | IV/] ' Time 3hrs.

Subject: - Wireless Communication (EX 715)

AN NN

et
.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define forward and reverse channel. How 5G will be different from 4G mobile
communication. :

Define Grade of Service (GoS) and explain how can it be measured in a 'blocked call
cleared' type of trunking system. A cellular service provider decides to use a digital
TDMA scheme that can tolerate a signal-to-interference ratio of 15 dB in the worst case.

The mobile radio channel provided a propagation path loss exponent of n = 3. Find the
optimal value of N for (a) Omni-directional antennas, (b) 1200 sectoring, and Ic) 60°

sectoring. Comment on your results.

a) What do you mean by diffraction in radio wave propagation? Derive an expression for
phase difference in Fresnel Zone Geometry model of direction.

b) In mobile propagation in a cellular system, find the correction factor and pathloss for
a medium size city assuming carrier frequency as 950 MHz, height of transmitting
antenna at base station is 45 m, propagation distance between antennas is 10 km and
height of receiving antenna in mobile station is 5 m. Compute free space pathloss and
compare it with Hata pathloss.

Mention advantages of digital modulation over analog modulation. Explain the

transmission and detection process of GMSK modulation scheme with block diagram and

constellation diagram.

Determine the optimal solution of the weights using MSE algorithm with its appropriate

diagram and derivation.

What are the characteristics of speech signal? Explain the operation of linear predicative

coder.

a) What do you understand by CDMA? Mention its characteristics, advantages and
limitations.

b) Explain working of frequency Hopping Multiple Access with an example.

. Draw and explain the global System for Mobile (GSM) architecture in brief.

Write short notes on: (Any Two)

a) Practical handoff considerations

b) RAKE receiver
¢) Spectrum reguiations
KKKk

[242]

[3+5]

[2+6]

[4+4]

[2+6]
[8]
[3+5]

[2+6]
4]
(3]

[2x4]
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Subject: - Wireless Communication (EX751)

AN NEN

[ O J—y

10.

b) Calculate the number of radio channels available in the FDMA system with following
data. A US analog mobile phone system is allocated 12.8 MHz for every simplex
band. The tota! spectrum aliocated is 12.8 MHz, the guard bandwidth is 10 KHz and

Thorda deh S0 20 WIT
the channel bandwidih is 30 KHz,

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. What are the different features of 4G other than 3G mobile communication system? [5]
. A mobile radio system where each user averages three calls per hour and each call lasting

an average of 5 minutes.

a) What is traffic intensity for each user?

b) Find the number of users that could use the system with 1% blocking if only one
channel is available.

¢) Find the number of users that could use the system with 1% blocking if five trunked
channels are available.

d) If the number of users you found in (¢) is suddenly doubled, what is the new blocking
probability of the five channel trunked mobile radio system? Justify whether the
performance is acceptable or not. [2+2+2+43]

No, of Traffic (A) in erlangs for B%
Trunks
) 101%[02%]05% ] 1% [12%] 3% | 5% | 7%
1 0.001 | 6.002 | 0.005 | 0.010 | 0.012 | 0.031 | 0.053 0.075
2 0.046 | 0.065 { 0.105 | 0.153 | 0.168 | 0.282 | 0.381 | 0.470
.3 0.194 | 0.249 | 0.349 | 0.455 | 0.489 | 0.715 | 0.899 | 1.06
4 0.439 | 0.535 | 0.701 | 0.869 | 0.922 | 1.26 | 1.52 | 1.75
5 0.762 | 0.900 | 1.13 | 1.36 | 1.43 | 1.88 | 2.22 | 2.50

Given a cordless phone operating at 52000 kHz frequency which has a range of 50m.

Determine the free space path loss. [6]

a) Explain log-distance path loss model. [4]

b) Employing the Okumura model compute the transmitter and receiver separation
distance if median loss is 167 dB when the carrier frequency is 2.1 GHz. Assume
height of transmitting antenna is 40 m, height of receiving antenna is 2 m, for a large
city. [Amu = 34 dB, Garea =0 dB] (8]

Explain the significance of Coherence Bandwidth and Coherence Time in mobile radio

propagation. [4]

Why we need M-ary QAM? Compare 16-QAM and 16-PSK using its constellation

diagram. [2+6]

What do you understand by RAKE Receiver? Explain the working of M branch RAKE

receiver. [3+5]

8. Discuss the different characteristics of speech signal. [6]
9. Draw and explain the frame structure for GSM. Explain the working of all traffic and
conirol channels used in GSM. [4+6]

a) What are the major disadvantages of spread spectrum system? Explain the
implementation of CDMA system with appropriate example. [2+6]
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Subject: - Wireless Communication (EX 751)
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Briefly describe the evolution of wireless communication from 1G to 4G in terms of
technology advancement. [6]
Compare and contrast between improper handoff situation and proper handoff situation.

- Explain cellular concept for N=7. [4+3]

a) What are the advantages of two ray propagation model over free space path loss
model? Derive the equation of path loss using two ray model with appropriate
diagram.

b) Estimate the appropriate distance that should be maintained for reverse link between

one BTS and mobile with appropriate link budget diagram.
i) Mobile is connected to antenna with 20dBi gain, with a transmitting power of 15

dBm and a receive sensitivity of -75dBm.
if) BTS is connected to antenna with 5 dBi gain, with a transmitting power of 20dBm

and a receive sensitivity of -80dBm.
iii) Cables in both systems are short, with a loss of 3-dB at each side at 900 MHz

frequency of operation.
Use Okamura's model for mean path loss where G(Area) = 9dB, Ayy=43 dB, h=10m

and h,=100m.

[2+6]

(Link margin (reverse link) = 10 dB). [10]
What are MSK and GMSK modulation techniques? What are the advantages of spread
spectrum modulation technique in wireless communication? [4+4]

Explain how diversity improves the quality of network. Explain the operation of RAKE
receiver with appropriate block diagram.

What are different characteristics of speech signal? Explain linear predictive coder with
block diagram. '

Explain the term Multiple Access? What do you mean by near for effect in CDMA an
state all possible near for effect mitigation techniques. [5+4]

[2+4]

[3+5]

8. Explain the frame structure of GSM. Differentiate between GSM and CDMA standards.  [5+3]

9. Write short notes on: {Any Two)

[5x2]

a) Wifi
b) Regulatory issues
¢) Frequency Hopping Multiple Access (FHMA)
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1. Discuss the evolution path from GSM to 3G network with appropriate diagram.

2. a) Consider a cellular system that employs omnidirectional antennas at cell-sites. In
order to increase capacity, each cell is split into 4 smaller cells having a radius that is
one-half of the radius of the original cell. How should the transmission power of a

split cell be changed to minimize interference? (n=3).
b) Define Grade of Service (GOS)? How is hand off processed in cellular system?
3. a) What is meant by coherence time? Classify the fading effects due to Doppler spread.

b) Consider a 100mW transmitter and free-space propagation between transmitter
receiving isotropic antennas. A commercial mobile receiver is used for data
transmission with a specified receiver sensitivity of -90 dBm. Calculate the radius of

(4]

(51
[2+4]
[3+4]

service area at a transmission frequency of 800 MHz if an additional cable Jossof 2is

measure between the transmission system and the transmitting antenna.

4. Explain with block diagram the operation of OFDM and state its advantages in terms of
fading. ’

5. Compare MLSE with other non-linear equalizers? Explain in detail any one application of
time diversity.

6. Explain two frequency domain coding method of speech.

7. a) Explain spread spectrum multiple access technique practically used in CDMA.
b) State the key differences between TDMA and FDMA.

8. Explain the operation of each component in Network Switching Subsystem of GSM
architecture.

9. Write short notes on: (Any two)

a) Indoor propagation model

b) Regulatory issues related to spectral allocation

c) Convolutional codes '
3k 3k ‘

[6]
[6+2]

[2+6]
[4+4]
(4]
(4]

[10]
[5%2]
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Candidates are required to give their answers in their own words as far as practicable.
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Assume suitable data if necessary.

Explain briefly the evolution of different generations of cellular systems. [4]

Define handoff margin with appropriate figure. 3]

3. A telephone network company needs to expand its capacity based on demand on a city. A

group of engineer was selected to find the solution. Among the solution sectoring and cell
splitting were major technique for expansion purpose. Being an cefiular planning engineer

which option do you think is best and why? [5]
4. What is “small scale fading”? Describe briefly its types in radio propogation. Explain the
factors which influence small scale fading. [2+4+4]
5 Determine the smallest symbol period Ts, and thus the greatest symbol rate that must be
sent through RF channel with given power delay profile without using an equalizer.
Power [dB] 100 |-10}-20
Delay [us] |0]50{75 |100
Modulation provides suitable BER performance whenever c./Ts <0.1. [8]
6. Explain any two outdoor propagation models used in mobile ratio environment. [3+3]
7. Explain the transmission and detection process of QPSK modulation technique. (6]
8. Describe a signal processing operation that minimizes the effects of ISI. Explain various
space diversity techniques. [2+6]
9. What are the characteristics of speed signal? Explain the operation of linear predictive
coder. [2+6]
10. What is space division Multiple Access? Explain any two hybrid spread spectrum
multiple access technique which minimizes the effect of near for effect. [2+6]
11. Briefly explain different traffic and control channels used in GSM? (8]
12. Write short notes on: (Any two) [2x3]

a) Frequency Hopped Multiple Access
b) Viterbi decording algorithm
¢) Wireless local Area Network (WLAN)

%%k %
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Compare and contrast the first, secbhd, third and forth generation of mobile

1.
communication standards in terms of technology advancement. [6]
2. a. Why does minimizing reuse distance maximize spectral eﬁ‘icieﬁcy of a cellular
system? - S [4]
b. For a seven cell reuse pattern, find the minimum distance between centers of co-
~ channel cells. Area of each cell is uniform and is equal to 23 square km. [4]
3. Estimate the feasibility of a 10-km wireless .link in suburban area, with one access
point and one client radio, using Okumura model for path loss. The median
- -attenuation value is 20 dB and gain due to environment 1s 13 dB. The height of access -
point antenna is 100 m and that of client antennal 15 10 m: [12]
a. Access point is connected to antenna with 5-dBj gain, with a transmitting power of )
20-dBm and a receive sensitivity of —-80-dBm
b. Client is connected to antenna with 20-dB; gain, with a transmitting power of 15-
dBm and a receive sensitivity of —75-dBm
c. Cables in both systems are short, with a loss of 3-dB at each side at 2.4-GHz
frequency of operation. ,
4. What is known as scattering? Derive an expression for two ray ground reflected
model. _ [2+8]
5. Explain the operation of OFDM with an appropriate block diagram. [8]
6. Why is there a need to mplement diversity? Describe the various diversity combining
techniques. [4+6]
7. Describe the operation of any two source coders used'in speéch coding. - [6]
8. Explain the principle of Frequency Hopping Multiple Access. Briefly describe two
hybrid spectrum multiple access technique which can mitigate near-far problem. [4+6]
9. Write short notes on any two: | [5+5]

a. Specifications of GSM.

b. Regulatory issues
c.  Convolutional encoding and decoding

X % %k
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Candidates are required to give their answers in their own words as far as practicable-

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Briefly describe the evolution of wireless communications from second to third

generation.

a) Explain how cell splitting and sectoring improve coverage and capacity in cellular
system?

b) What is cell dragging? How is hand off processed in cellular system?

- a) Explain in brief the three basic radio wave propagation mechanisms.

b) Determine the propagation path loss for a radio signal 900 MHz cellular system
operating in a large urban city, with a base station transmitter antenna height of 100 m
and mobile receiver antenna height of 2m. The mobile unit is located at a distance of

4 km. Use the Hata propagation path loss model.
(Hints: Lso = 69.55 + 26.16log £.-13.82 log h; - a(h;) + (44.9 - 6.55 loghy)log d
a(hy) = (1.11og f: - 0.7)h, - (1 56log f - 0.8) Small to Medium City
8.29(log 1.54h,)* - 1.1 (Large City (f; < 300MHz)
3.2(log 11.75h,)’ - 4.97 (Large City (f.> 300MHz) '

Explain QPSK modulation with its appropriate equation, constellation diagram.

5. a) Why equalization is needed in wireless communication? Explain training and tracking

modes of operation for adaptive equalizers in detail.

b) What is a RAKE receiver and how it exploits the concept of time diversity?

a) With the help of a block diagram explain the operation of a vocoder.

b) Briefly explain the types frequency domain coding of speech.

a) What are the advantages of CDMA cellular system over TDMA cellular system?

b) With a neat block diagram, explain the operation of Frequency Hopping Spread
Spectrum. ‘

a) Explain. the operation of Network Switching Subsystem in GSM architecture.

b) With an appropriate block diagram explain pilot and sync channels in IS-95 forward
link.

Write short notes on: (any three)

a) Rayleigh and Ricean fading distribution

b) Regulatory issues related to spectral licensing
¢) Viterbi decoding

d) GSM System Architecture

* 3k %k

(4]

[5]
[2+4]

E)

(7]

(7]

[143]
(3]
[4]
(4]
[4]

(4]
(4]

(61
[3x5]
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Attempt Al questions.
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Assume suitable data if necessarv.

*Hata Model : .
Lso (urban) (dB) = 69.55 + 26.16logf, ~ 13.82l0ghwe— a(lr.) + (44.9  6.55log/)logd
For medium sized city . -

a(h) = (1.1logf. — 0.7)hy, — (1.56l0gf, - 0.8) dB

For large city

a(l) = 8.29(log1.54h,.)’ - 1.1 dB for f; <300 MHz

a(hy) = 3.2(log11.75h,.Y* - 4.97 dB for f. > 300 MHz

Lso (Suburban) (dB) = Lso (urban) — 2[log(f/28)F’ - 5.4

Lso (rural) (dB) = Lso (urban) - 4.78(logfey’ + 18.33logf; - 40.94

a) Compare various generations of mobile communications up to the fourth generation. [4]
b) What are various practical handoff considerations? Explain. [4]
Determine: ' [6]

a) the cell cluster size
b) the number of cell clusters in the service area
¢) the maximum number of users in service area at any instant

a) Discuss what is meant by the term FADING. Describe briefly its types in radio
propagation. [2+2]
b) Let us consider a medium sized city and assume the typical GSM downlink
parameters. The Base Station (BS) is transmitting with power 50W. The minimum
acceptable received power at Mobile Station (MS) is -91 dBm. The carrier frequency
is 900 MHz, the height of BS is 30m and height of MS is 1m. Estimate the maximum
cell radius and corresponding cell area using Hata Model. (*The expression: below

should be provided in the question) [6]
a) Describe Direct Sequence and Frequency Hopped Spread Spectrum Techniques. [4]
b) State the advantages and disadvantages (two of each): [4]

(i) Frequency Division Multiple Access (FDMA)
(it) Time Division Multiple Access (TDMA)
(iii)Code Division Multiple Access (CDMA)

¢) Define the terms Coherence Bandwidth and Coherence Time explaining their

significance in mobile radio propagation. [41
a) Explain briefly adaptive equalization algorithms (any two) 4]
b) Explain various space diversity techniques along with block diagrams. [41
a) Describe Outdoor Propagation Models (any two) 3]
bj Describe vocoders with block diagram. Briefly explain different kind of vocoders. [2+3]
aj Explain with necessary diagram system architecture of GSM. Mention funciions of

various Blocks in the architecture. 71
b) What is channelization code? Explain briefly forward channels in cdma 1S-95, f4]
Write short notes: (Any three) ' [3x5]

a) WiMAX

WY Tl denras
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8. Explain with block diagram the concept of Maximum Likelihood Sequence Estimation.

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

- Assume suitable data if necessary.

Differentiate between 2G and 3G with examples of appropriate technologies used.
Explain the terms prioritized handoff and cell dragging. , [4+2]
State the difference between large scale and small scale propagation model Explam the
different propagation merhamsms which have impact on propagation in mobile
environment.

A BS transmitter has a power output of 10 watts operating at a frequency of 250 MHz.
The transmitter is connected by 20 m of an RF coaxial cable, which has a_loss of
3-dB/100 m specification, to an antenna that has a gain of 9dBi. The receiving antenna is
25 km away and has a gain of 4 dBi. There is negligible loss in the receiver feeder line,
but the receiver is mismatched; the receiving antenna and feeder cable are designed for 50
ohm impedance. The receiver impedance loss due to mismatch is of about 0.2 dB.
Calculate the power delivered to the receiver, assuming free-space propagation. [8]

What do you understand by RACK receiver? Explain the working of a M branch RACK
receiver. [8]
What are the different characteristics of speech 31gnals‘7 How they are used in designing -

of coders? ' L

What is self jamming problem in CDMA? Explain the operation of FHMA with the help
of block diagram. Explain any two hybrid spread spectrum multiple access technique
along with their advantage and disadvantage. [2+4+6]

Explain the working of all traffic and control channels used in GSM. [8]

[3+6]

[6+1+5]
[3x3]

Define time diversity. Explain two implementations of time diversity.

Write short notes on:

a) WiMax
b) LTE
¢) Viterbi decoding algorithm
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Briefly describe the evolution of wireless communications from first to third generation. {6]

A city with a coverage area of 1500 sq km is cove:=d with a 12-cell system each with a
radius of 1.387 km. If the total spectrum allocated is 28.5 MHz with a full duplex channel
bandwidth of 25 MHz. Assume a GOS of 0.02 for a blocked calls cleared system, is
specified and the offered traffic per user is 0.03 Erlangs and traffic intensity of each cell
is 84 Erlang, compute: ‘ [12]

{a) the number of cells in the service area

{b} the numberof channels per cell

{g) the maximiim carrier traffic

{d) the total number of users that can be served for 2% GOS

(ekthe number of moliles per unique channel,

{f}- Theoretical maximum number of users that could be served at one time by the system.

Explain the transmitter and receiver of DPSK modulation scheme. Briefly explain about
pseudo-noise (PN) sequence. Why is it used? [4+2+2]
What do you understand by frequency reuse conce ;i? Define Co-channel reuse Ratio in
details. (6]
Explain the mobile radio propagation in terms of large scale path loss and small scale
fading. : (8]
Explain the Transmission and Detection of QPSK modulation technique. [8}

7. Why we need equalization technique in communication? Explain the basic equalization

10.

technique. [2+5]
What are the characteristics of speech signal? Explain the operation of Linear predictive
coder. [2+6]
Explain the different types of spread spectrum multiple access techniques. Compare
FDMA with CDMA. [6+2}
What is small scale fading? Describe the different factor that influences the small scale
fading. [3+6]
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1. Discuss the evolution from 1G to 2G, 2.5G in the case of cellular network based on
TDMA. [4]
2. Describe the techniques used for enhancing the capacity and coverage in cellular radio
petwork. (8]
3. a) With appropriate expressions, distinguish between Rayleigh fading channel and
Rician fading channel. [2]
b) A wireless channel is characterized by the following power-delay profile: [6]
Power [dB] | 0 | -10 | -20 | -23
, Delays[ns] | 0 [ 100 | 200 | 400
Determine the root mean square (rms) delay spread and the 90% coherence bandwidth
of the above channel. Is this channel flat fading or frequency selective fading for:
i) An AMPS system with transmission bandwidth 30 kHz?
ii) A GSM system with transmission bandwidth 200 kHz?
4. Explain any two outdoor propagation models used in mobile network environment. [3+3]
5. What are the parameters of mobile multipath channel? Explain. 7
6. What is an OFDM? Generalize the modulation and demodulation technique of OFDM. (8]
7. a) Discuss and compare different types of antenna diversity technique. [4]
b) Explain with block diagram the concept of Maximum Likelihood Sequence
Estimation equalization. [4]
8. What is a channel coding? Explain types of linear predictive coder. [2+6]
9. a) Define near-far effect. Briefly describe any one hybrid spread spectrum multiple
access technique which can mitigate the near-far problem. [2+2]
b) What are the advantages of TDMA cellular system over FDMA cellular system? [4]
10. Explain the principle of FHMA. What do you mean by near-far effect in CDMA? How is
[3+4]

it solved? Explain.
11. What is GSM and CDMA standard? Explain the architecture of GSM. [4+4]

*k%
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1. Explain the evolution of cellular radio 1G to 3G. 4]

Prove that for a hexagonal geometry the co-channel reuse ratio is given by Q = V3N;
Where N = i + j2 + ij. A cellular service provider decides to use a digital TDMA scheme
which can tolerate a Signal-to-Interference Ratio of 15 dB in the worst case. Find the
optimal value of N for [4+4]

a) Omni directional antennas
b) 120° Sectoring
c) 60° Sectoring

[Use path loss exponent of 4 and consider trunking efficiency]

N

3. Derive the expression for phase difference in two ray free space propagation model. (8]

4. A mobile is located 5 km away from a base station and a vertical A/4 monopole antenna
with a gain of 2.55 dB to receive cellular radio signals. The electric field at 1 km from the
transmitter is measured to be 10~ V/m. The carrier frequency used for this system is
900 MHz. ' [6]
a) Find the length and effective aperture of the receiving antenna.

b) Find the received power at the mobile using two ray ground reflection model
assuming the height of the transmitting antenna is 50 m and the receiving antenna is

1.5 m above ground.
5 What is the difference between path loss and fading of signal? Explain time dispersion :
fading and its types. [2+6]
6. Explain the transmitter and receiver of OQPSK modulation. Discuss why n/4-QPSK 1is
more preferred than OQPSK modulation. [5+2]

7. Why diversity is important in wireless communication system? Explain different types of
diversity techniques. [2+6]

8. Explain the operation of formant vocoder. What are the characteristics of speech signal?  [4+4]

9. Explain the terms Multiple access, Time Division CDMA (TCDMA) and Time Division

Frequency Hopping as related to wireless communication system. (7]
10. What is a multiple access technique? Explain TDMA, CDMA and SDMA. [2+6]

11. What are the basic signal processing operations to be performed to convert a speech
signal into a radio signal and back in GSM? Describe briefly. [8]
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1. Txplam the evolutxon of wu'exess commumcanon in terms ct technoiogy and woné\wia i
market pPﬂetfauon . o S - [6]
5 Whet is hand off? Explain its strateg\"\is{ed' in GSM. (8]
3. Dete.mn e the propagation path loss s for signal at 800 MH HZ, witha transmitting ante:ma
hetght of 1) mand a receiving antennad height of 2 m, over & distance of 10 km, usin
two-raY mobile point- to-point pw»aoano'x model. How 15 it compared with that of *"mc-
{4+4]

Space pzdgagiail""* pc.ﬂ: loss maodel

4. Defme 1*"*"‘@1&1’ spread. Des cribe e quc:, of small scale fading based on Dona;er cprfaf‘z.'

Calculats the mean EXCess delay and TmsS delay spread for the multipath proﬁla given
below. Estmate the gQ% and 50%) coherence pandwidth of ihe channel. B
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6. E}:scﬁhr the fundam-ﬂatu%s ot erxzanzanufx with respect 10 communicaiion sysiem?
£ oplain with block diagran: the fenction of Rake recerver. [4+4]
7. \Why we need speech coding techniques? Explain the D wasic concept of ¥ vOCOTER. [4+4]
g \hat is muliiple ACCESS technicue? Compare TDMA with COMA. [2+41
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1. List the significant improvements introduced in the second; third and beyond third :
 genexation standards of cellular communication systems. - S 6]

2. Explain the difference between co-channel and adjacent channel interference. Prove that =~

the co-channel reuse ratio is given by Q=+3N, where N=i2+ ij + j is the cluster size.

If 20 MHz of total spectrum is allocated for a duplex (i.e. bidirectional) wireless cellular

system and each simplex (i.e. one-way) channel has 25 KHz of bandwidth, find [3+4+3]

a) The number of duplex channels, and

b) The total number of channels per cell, assuming a cluster size of N = 4.
3. Explain indoor propagation models (any two). [8]
4. Determine the radio coverage range of a base station that transmiits a RE si gnal at 150 W,

given the receiver threshold level is ~104 dBm. Assume that the path loss at the first

metier is 15 dB in a motile radio propagation condition. {Path loss exponent =4) {6}
5. Discuss the principle of Orthogonal Frequency Division Multiplexing modulation

scheme. Briefly explain different types of spread spectrurn modulation techniques. [4+4]
6. What is diversity? Explain any two types of diversity techniques in detail. [2+6]

What is vocoder? Explain any two predictive coders. ’ [2+6]
8. Define multiple access. What are the merits and demerits of Code Division Multiple

Access? If a normal GSM time slot consists of 6 trailing bits, 8.25 guard bits, 26 waining

bits, and 2 traffic bursts of 58 bits of data, find the frame efficiency. [2+6+4]
9. Draw znd explain the frame structure for GSM. Describe how various traffic and control

channels are used while making & call in GSM system. ' [4+4]
10. Write short notes on: (any two) o [6]

a) Viterbi Decoding Algorithm
b} . Doppler Spread and Coherence Time
¢) GMSK Modulation Technique
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1. Why propagation model is needed for mobile communications? Let us consider a
Kathmandu city with follomng different GSM downlink parameters, BS is transmitting
with power 40W, received power at the cell boundary is -98 dBm, carrier frequency is
900MHz, the height of base station is 30m and height of mobxle station is 1m. Estlmate
the maximum cell radius and corresponding cell area. o
{Hints: The Hata model for typical path loss for urban area is given as L,=69.55+26.16 log(f)-
13.82 log (hg)-a(hy)+[44.9-6.35 log (hy)] log(d) and where a(hy) for small and medium.s ized
cities can be found in dB as afhy)=[1.1 log()-0.7]hy-1.56 log(N+0.8 and for large cities
depending upon frequency as  a(hg)=8.29[log(1.54 hy)J’-1.10; when f_<,200 MH:z and
a(fng)=3.2[log(11.75 h)J’-4.97, when =400 MHz} ‘

2. What are the major hmxtatzons of GS'V!7 Draw and brneﬂy exphm the baSlC archxte’ture of GPRS '
. Whatare the major dlfferences between GSM and WCDMA? Explain major features of WCDMA.

4. Whatis 3 r’iversity techn'ique7 What are the major.adva'n'tages of MIMO technigue over SISO
technique? Explain MIMO mode of operation. L C

5.  Whatare the major. advantages of mufflfamer modusatton ove. srngle camer modulatwn?

: . Explain oneﬂy about OFDMA sysfem . .
--6. Whatare'the basnc driving forces for 3G évolution? Exptam briefly the cellular network

evolution trends.-
. Draw the basic architecture of LTE/SAE network architecture. Explain briefly.
"8. Draw the basic architecture of IEEE 802.11 mfrastructure based natwork Expfam IEEE 832 11

" layers and functions. . .
9. Whatis ad-hoc network7 Write down the major apphcatlons of ad-hoc network> What are the
) meiorch mienges for ad-hoc network routing? Explain..
10. Whatars strengths of WiNiax over WiFi? Explain the physicaiand MAC layer feature$ of WiMax.
" 11. Whatis ‘*.eterogeneous network? Exp'am next generation all-iP network.

12. What is TCP/IP protocol? Explain iPv4 subnet mask and sub- netung withran example.
"13. What i is MPLS protocol? Draw and explain the basic arthitecture of- VOlP - T >

14 WntnShortnotes(anytwc} e '; — o L

- LTE-Advance key features
. »b ‘SIPand RTP -
ST ¢ TUTRAN - o R L - T
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CINSTITUTE OFENGDJEERING' Level - |BE~ Yult Marks 80 - i
Examination Coptto{ Di\{ision Progranmme | BEX T'ass Marks | 32
i 2q37_Ashaah_ A -{Year/Part |IV/I - | Time - 13 hrs.

- T ) S}ibject erelcss Communication. (Electzv\. 1)

v/ Candidates are 'eqmred to give their
T -/~ Attempt All questions. . - . et T S
; The figures in themargin | mdzcale FuII Marks. .- T )
- T / Assume suztable datcrxf necessary. ) - . ) tT
i. Explain how cell splitting and sectoring)'.mi)rdvc coverage and capacity in Cellular
Systern : (8]
Z. (a) Deduce the expression: -
- == }3}\," i - - -
- A R E B - ' - - - -
) (Symbols have their usual meaning). T - 4] -
&) Wi hat is blo'*kmg probability? Discuss thP ef':C( of Trunking anc G ’,)S iaccltular | ..
setwerk? .- : - (4

’ 1fthc country kias pe spulation of 4 milticn and thr operator has &'y spetretion of 10% then
:,a.-.uul e number of ARFCN required per sector 1o s2eve its subscribzrs.[Au = 35mErl]
' [6+2+2]
ference and their effsct ont system
. ) : (4]
radels? {4]
<. Define Divers:iy in wireless communication. Explain space diversily reception methods
3
: (8}
(10]

'*qu;red for carpet coversge. { Arex of couniry

e

answers m therr own words as tar as prauncable.

AHz radio sig*-"xl suffes niean path loss ‘f!SSdE ini

;“s ina countrv GSM G ©
°r (h Hase Slath'lS

suwork with average bass Station surenna beight of 20m. Calsulate nump
50,00C Sq Km, zfhre) = 5 B8]

f'f*.‘ Fer 7-cell 3-sector ccii pian cat«,ulat-’ worst cisc SR en ¢ downlink chanrzis for first ter.

¢. Deascribe signaling system No.7 (S37). Niuswate wiin OSI comparison

comporents and explain mobile criginated call

7. Draw GSM sysiem architesture, describe €
{10]

I3 :enano?

transmission technology. Justify 1‘1& stzternent with

5. DECT1s FD\MJTD\' DD radio

liustrations. (10]

© WWrite short note o (Any 1 o0} [4x2]j
off filter.

(=) Raxtcn cosine 1ol
ctrum modulaon.

(b) Spread =;:
(¢} Interleavrs

% %k
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BN ONVERSTY.  (Bram | Regular T Back
INSTITUTE OF ENGINEERING | Lvel 'BE__ [ Full Marks | 89|
Examination Control Dmsxon.; Programme ; BEX Pass Marks | 32
2069 Bhadra i Year/Part [ IV/II Time | 3 hrs, |

Subject: - Advanced Wireless & Mobile Communications (EG785EJO.(EIeetiveM[7)“

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. _ : RPN .

" All questions carry equal marks.
Assume suitable data if necessary.

ANEARAPY

1. What are the key features of GPRS? Explain GPRS architecture.
What is near far pfobiem? Exp]_ai'n power control é[gorithm in WCDMA.
. Capacity of MIMO channel is higher than -‘s‘l'so"chanhéi Explainit.
Why nmlucamer modulatzon 1s necessary‘7 Explam ba31c principle of OFDMA.

- What are the kev features of LTE? Explam LTE network elements.

}Explam the dlffefent features of WxMax

2
3
4
5
6. What are the desxgn ooals of wireless LAN” Explam IEEE 802.11 archxfecture
7 - . ,
8. What is heterooonous network? Explain the basxc features of NGL

9

E W hat are the different classes of IP address? Explain the concept of suo-néﬁing with an
example. :
10: Wnte short notes ( An) (wo)
a. lPV6 - 7
b.- Power hnk budget analysis |
c. IMT-Advanced

¥k ok
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'NSIIIUTE OF LL‘I'LJINEF;\ING" éj_,-evei . _i{BE.. Fiil}-?ﬁﬁrks. 30 '
Exammatmn Control DlVlswn.§ Programme | BEX pass Marks | 32 i
7969]fuadra -7 --{eqr/Part FVJ![ [ Time £y —?

Subject - Advanced erekss &Mobxle Commumcatlons (E¢ mbSEX) (Elective ]f) -

v Candidates are requned to exve theu answvrs in their own words as *aj as practxcable

v AttemplAlL questions. - _ . ‘ S -
v All questions carry equal mfzrks L :
4 Assume suitdble ddtd if necessary ’ ' T

1. What are the Fey features of GPRS? Exp! lain GPRS aruh tecture.

2. What is near {ar problem? Exnlain power control algogrimn'i.r; WCDMA.

3. Capacity of I‘nzi\f‘ O channel 15 mgher than SISO Lhannex Expizin it

4. Why multicar: er modulatlon is necessaty? Explam basxsv pris:ciple of OFDMA.
5 What are the key features of L" E” Ex p‘am LTE netw*‘r-\ elernents.

6. What are the design goa S of wireless LAN? pr]am 'FF G807 1) archuectun

Lypl'm the diffzrent feotures of fWiN

7
8§  Whar i3 hetersg0n0us ne ework? Expizi the hasic featurzs of TGN
9. Wha* ars z}“e ditierent c.assec of 1P address? L,xplam the conoept ofsub;netzi e with e
example. : : - ' ST
10, Write short noies (Any two)
a. IPVE
b. Powser lir: 2udget analysi?

c. IMT-Advenoed

B
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“TRIBHUVAN UNIVERSITY Exam. R oo
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme BEI Pass Marks | 32
2079 Bhadra Year/Part | IV/] ‘Time 3 hrs.

Subject: - Artificial Intelligence (CT 71 0)

AN N N

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Il ull Marks.

Assume suitable data if necessary.

1. What is Turing test? How is can be used to measure intelligence of machine? Explain. [2+5]

N

What are the steps of Problem solving? Assume you are given three empty jugs; a 3 —
gallon, a 5-gallon and a 9-gallon, and a pump can fill water only in 3- gallon jug. How
you get exactly 7 gallons of water in the 9- gallon jug? Formalize the problems; write

down production rules and draw search tree to solve this water Jug problem. [2+1+2+3]
Different between Depth first search and Breadth first search with their performance

criteria. (7]
Prove that "Charlie is a mammal” with given propositions. [8]

a) Cows, pigs and horses are mammal
b) The child of horse is a horse

c) Bluebeard is a horse

d) Bluebeard is charlie's father

€) Child and father are inverse relation
f) Every mammal has a father

5. Differentiate between forward chaining and backward chaining using suitable example. [7]

10.

List the issues need to be consider in Knowledge Representation techniques. Convert
given sentences into Semantic Network. [2+6]
a) Tomisacat

b) Tom fights with rat

¢) Tom is owned by Ram

d) Tom is black in color.

e) Cats like milk

f) Rats like cheese

g) The cat sat on the bed

h) A catis a mammal

i) A Ratis an animal

j) All mammals are animals

k) Every mammal gives birtha baby

What do you mean by membership of an element in a fuzzy set? Explain the steps
involved in Fuzzy Learning with suitable example. [2+6]

Define Artificial Neural Network. How non-linearity can be modelled thfough this ANN?

Explain with example. | . [1+7]

List down the challenges faced by NLP. Why do you think machine vision is important in

AI? Explain with example. [2+5]
[3x4]

Write short notes on:

a) Hill climbing algorithm
b) SOM

c) Expert system

%% %



" TRIBHUVANUNIVERSITY | Exam. 3
INSTITUTE OF ENGINEERING Level BE “o | FuliMarks 1800
Examination Control Division | Programme | BCT . | PassMarks {32
"~ 2078 Baishakh Year/Part |[II/II “Time. - |3 hrs.
Subject: - Artificial Intelligence (CT 653)
¥" Candidates are required to give their answers in thelr own words as far as practicable.
v Attempt All questions.
v’ The figures in the margin indicate Full Marks. Marks
v Assume suitable data if necessary.
1. List down dx.,advantages of AI? What is the importance of the Turing Test in Artificial
Intelligence? What are the applications of AI? Explain. [2+2+4]
2. What do you understand by Constraint satisfaction problem? Solve the given Crypt-
anthmetxc problem: - [2+6]
TEN
. TEN .
+ FORTY
ST XT Y _
3. Explain A* search method using a suitable example. Discuss the drawbacks of Hill ,
Climbing Algorithm. ) [6+2]
4. Assume the following facts: '
(i) Cow, Buffalo, Bull are mammals.
(i1) An offspring of a Cow is Cow.
(iii)Kali is a Cow.
(iv)Kali is Taarey's parent.
(v) Offspring and parent are iniverse relations.
(vi)Every mammel has a parent. :
By using-resolution refutation method, prove that Taarey is a Cow. : (8]
5. What do you understand by Bayestan Network? For the given Bayesian network below,

find the probablhty of grass being wet when the weather is cloudy, there is some sprinkler
but no rain i.e. C = True, S=True, R = False and W =True. [2+6}

P(O)
0.6

T {P(SIC) / Y c IPRIC)
qF| 50 F| 2
: N .

Wet
Grass

P(WIS R)

Ry
0
01

el B B I %)
TS T - | R




6. Differentiate between frames and semantic nets with an example. Why semantics nets and

-frames are xmportant in AI?

-7. Whatis Machine Leaming? Explain jearning framework with suitable block diagram.

8. What is perception? Construct a Hebbian network that performs like an AND gate.

9. Explain the ambiguity in NLP. Discuss the different steps involved during NLP.

10. Write short potes on:
a) Supervised vs Unsupervised Learning
b) Min max algorithm

hk

[6+2]
[2+6)
(1+7]
[2+6]
(2x4]
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TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCT PassMarks |32 |
2077 Chaitra . Year/Part [UI/T1 | Time Thrs. |
Subject: - Artificial Intelligence (CT 653)

v' Candidates are required to give their answers in their own words as far as practicable.

v Attempt All questions. .

v The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary. :

Define Artificial Intelligence (AI). When is a machine said to have passed the Turing

1.

Test? Discuss two fields of application of Al [2+3+3]
2. What do you understand by Production system problem? Solve the following crypto

arithmetic problem. ' [2+6]

WRONG + WRONG =RIGHT

3. List out the disadvantages of MIN-MAX algorithm for Game playing and explain how

Alpha-beta pruning helps to overcome the limitation of MIN-MAX algorithm with an

example. : ' [2+6]
4. Itis acrime for an American to sell weapons to hostile nations. Nono has some missiles.

All the missiles owned by Nono were sold to it by Colonel West. Missiles are weapons.

An enemy of America counts as hostile. Colonel West is an American. The country

Nono, is an enemy of America. Prove that Colonel West is a criminal by using FOPL

based Resolution Refutation Method. 8]
5. What is rule-based reasoning? Explain with an example. How Bayes theorem wedin

belief network? o [2+6]
6. What do you mean by Conceptual Dependency? Explain how knowledge is represented

using scripts. [3+5]
7. Explain all the steps in the genetic algorithm with block diagram and operators. [8]
8. What is neural network? Show that a single neuron cannot implement XOR gate. [2+6]
9. Draw the block diagram of an expert system and briefly explain each component. List the

. benefits of using expert system? ' [6+2]

10. Write short notes on: [2x4]

a) Hill climbing problems

b) Fuzzy leamning
* ok



TRIBHUVAN UNIVERSITY Exam.
E . INSTITUTE OF ENGINEERNG Level |BE | Full Marks | 80
" Examination Contrel Division | Programme BCT | Pass Marks | 32
' 2076 Baisakh Year/Part | OI/I - Time 3 hes

I

Subject: - Artificial Intelligence (7653

AN NN

[
.

* ispart of Artificial Intelligence.

Candidates are required to give their answers in their own words as far as p‘rac:ti’cablé.

Attempt All questions. : ‘ -

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. o _

Define Artificial Intelligence. Justify that "system that think rationally and act rationally. "

_ ' : . : (8]

Solve following crypto-arithmetic problem. )

SEND+MORE=MONEY.

Assign different decimal digit to different letters. Explain the steps folio’vkd for the -

© refutation. _

9. Write short notes on:

“What is McCulloch/Pitts neuron? Can this neuron be trained, to represent EX-OR gate? It
- Justify and propose neural network model. :

18]

solution.

' Discuss about alpha-beta purning algorithm. Find the value of min max value usmg this

concept in the following tree. | | : [4+4]
MAX

3 5 10 2 |18 19 2 7 3

List down the rule for Inference. Consider the following axioms.

All hounds how] at night.
Anyone who has any cats will not have any mice.
Light sleepers do not have anything which howls at night.

John has either a cat or a hound.
Prove: "If John is a light sleeper, then John does not have any mice." By using resolution
- [2+8]

Define a semantic network and frames with an example. List advantages and Iimitaﬁoﬁg

of both.
What is machine learning? Explain learning by analogy with example. : [2+6]

[6+2]

10]

What is an expert system? Explain the components of an expert system. [1+7]
| [3x4]

a) Boltzman Machine
'b) Conjuctive Normal Form
¢) A* Algorithm

* k%
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“Subject: - Antificial Intelligence (CT 653)

Candidates are required-to give their answers in their own words as far as practicable.
Attempt All questions. :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

IR RN

Define Anificial Intelligeﬁce. Describes four views of Artificial Intelligence in details. [6]

What is well defined problem? You are given two jugs, 2 5-gallon one and a 7-gallonone,

a pump which has unlimited water which you can use to fill the jug, and the ground on

which water may be poured. Neither jug has any measuring markings on it. How can you '

get exactly 4 gallons of water in the 1-gallon jug? Solve the problem using production
system. ‘ " [2+6])
" 3. Distinguish between Breadth First Search and Depth First Search. Write algorithm for.

Min Max algorithm with appropriate example of your own. [4+4]

4. Assume following facts: : . _ o [3+5]
- a) Dinesh likes all kinds of food.
b) Samésa’s are food.
¢) Cakeis food.
d) Anything anyone eats and isn’t killed by is food.
¢) Suresh eats peanuts and still alive.
f) Aashu eats everything suresh eats.
First write all the clauses into predicates, then using resolution refutation method,
prove that Dinesh likes peanuts. .

5. In a village 1% of people have a certain genetic defect. 90% of test for gene defected
people detect the defect. 9.6% of the test detect the positive result even if the person has
no gene defect. If a person gets a positive test result, what are the odds they actually have
the genetic defect? - 4]

6. What are the issues in knowledge representation? Represent the following sentences into
a semantic network:

Circus elephants are elephants .
Elephants have head.

Elephants have trunks.

Heads have mouths.

Elephants are animals.

Animals have hearts.

Circus elephants are performers.
Performers have costumes.
Costumes are cloths.

Horatio is a circus elephant.

.

[2+4]




7. What do you mean by label data? Use ID3 method for following data to draw decision

tree diagram. [2+8]
AGE | COMPETITION TYPE PROFIT '
OLD YES SOFTWARE | DOWN
OLD NO- | SOFTWARE | DOWN
OLD NO HARDWARE | DOWN
MID YES SOFTWARE | DOWN
MID YES HARDWARE | DOWN
MID ~ NO HARDWARE| UP
MID - NO SOFTWARE | . UP
NEW YES SOFTWARE UpP
NEW - NO HARDWARE | UP
NEW NO SOFTWARE | UP
8. Differentiate the followings: [5x2]

a) Rule based learning versus Fuzzy leaming - : s
b) Expert System versus Management Information System P

9. Explain two practical exarriplc of Natural Language Processing in real life. Explain all the
steps of Natural Language Processing in details. _ [3+5]

10. Write short notes on the followings: -~ .~ =~ [4x3]
a) Min-max search '
b) Skolemization
¢) Virtual reality

T okkk
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INSTITUTE OF ENGINEERING Level BE Full Marks | 80 -
Exammatmn Contrel Division | Programme | BCT " | Pass Marks |32
- 2076 Baisakh Year/Part | I/ I Time |3 hs.

Subject: - Artificial Intelligence (T 653)
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Candidates are required to give their answers in their own words as far as practlcable

- Attempt All questions.

The figures in the margin indicate Full Marks.
Assume suitable data if necessary. :

Define Artificial Intelligence. Justify that "system that think rationally and act ranonally

is part of Artificial Intelligence. _ v 8] -
Solve followmg crypto-arithmetic problem. : I
SEND+MORE=MONEY.

Assign different decimal digit to different letters. Explain the steps followed for the

~ solution. 8]
Discuss about alpha-beta purning algorithm. Find the. value of min max value using this
concept in the following tree. } [4+4]

’ MAX
MIN
3 5 10 2 |18 19 2 7 3
List down the rule for Inference. Consider the following axioms.
All hounds how! at night.
Anyone who has any cats will not have any mice.
Light sleepers do not have anything which howls at night.
" John has either a cat or a hound. -
Prove: "If John is a llght slecper then John does not have any mice."” By using resolution -
refutation. [2+8]
Define a semantic network and frames with an example List advantages and hrmtau(mg
of both. : [6+2]
What is machine learrnng‘7 Explain leammg by analogy with cxamplc , - [2+6]
_ What is McCulloch/Pitts neuron? Can this neuron be tramed to represent EX-OR gate? It
Justify and propose neural network model. _ [10]
What is an expert system? Explain the components of an expert system. : , [1+7}
_Write short notes.on: [3x4]

a) Boltzman Machine
b) Conjuctive Normal Form

¢) A* Algorithm

k%
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Subject: - Artificial Intelligence (CT653)

Candidates are required to give their answers in their own words as far as practicable.

v
v Attempt Al questions.
v’ The figures in the margin indicate Full Marks. .
¥ Assume suitable data if necessary.
1.. What is an intelligent agent? How does learning égent work? [8]
2. What do you understand about well defined problems? Explain about problems that can
be solved using production rules with an example. - [2+6]
3. Discuss about the evaluation criteria for search algorithm. State the problems in hill
climbing search algorithm. [4+4]
4. Why CNF is necessary? "Everyone who loves all animals are loved by someone" |
represent this statement in FOPL and explain all the steps involved to convert it into CFN. [2+6]
5. What is knowledge representation? How semantic network is used to represent
knowledge? 4 [2+6]
6. What do you understand by swarm intelligence? Suppose chromosomes are of the form
x =abcd e f g h with a fixed length of eight genes. Each gene can be any digit between
0 and 9. Let the fitness of individual x be calculated as: [2+48]
f(x)=(a+b)—(c+d)+(e+f)—-(g+h) and let the initial population consist of four
individuals with the following chromosomes. -
7. What is Natural Language Processing (NLP)? Discuss the different steps in NLP with
suitable examples. Also list down major issues in NLP. [6+2+2]
8. Explain Hopfield network with an example. 8]
9. Write short notes on: [3x4]

i) Predicate logic
i) Unsupervised learning '
iii) Breadth first vs depth first search

wk¥
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Subject' - Ai'tiﬁcial'lntelligence (CT653)

v Candldatcs are requxred to glve their answers in their own words as far as practicable.
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Define Al. What is the importance of Turning Test in AI? List applicaﬁons of AL [2+4+2]
2. What is problem space? Solve the following crypto arithmetic problem by showing all the
steps. | o [2+6]
BASE + BALL = GAMES
3. Discuss the hill climbing search algorithm along with problem associated with it and
discuss their solutions. Why simulated annealing is important? [6+2]
4. Given premises “Every American who sells weapons to hostile nations is a criminal. The
country XYZ is enemy of America. All of its misallies in XYZ were sold by Donald, who
is an American.” Prove that Donald is a criminal by using FOPL based resolution
refutation method. [8]
5. Why CNF is required? Explain all the steps used to convert a quantified statement with
suitable example. [2+6]
6. Why semantic network and frames are important in AlI? Provide examples of both with
FOPL statements example. [2+6]
7. What is a genetic algorithm? Explam all steps in genetic algorithm with block diagram '
and operators. (8]
8. List the importance of expert system in real life. Draw block diagram of expert system
architecture and explain all blocks. [2+6]
9. What is a McCulloch/Pitts neural network? Explain it with reference to AND gate. Justify
that it cannot be applied to Exclusive OR gate. (8]
10. Justify that NLP is one of the important part of an Al Explain the steps involved in the
NLP.
: (8]

*kk
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Snb]ect - Amﬁcral Tntelhgence (CT653)

Y Candrdates are reqmred to grve therr answers in their own words as far as practrcable B
g Attempt All. quesnons : -
“The fi igures in the margin mdzcaté Full MarkS,-’= o
- Assume suztable data if necessary o o

L What is a- ratlonal agent? “System that thrnk lrkc humans and “Systcm-that act hke

example

- 2 Define constramt satisfaction problem (CSP) Solve the follov\,mg Crypto ;ahr;thn.]cm
L problem where different letters denote different mtegers and 1denncal letters denote same
.. integer. SWIM+WEAR RELAX. . 4

3. ‘Why Searchmg is important in problem solving? What do the dra v\backs of greedv best-
o ﬂrst scarch and how A* search alooruhm solve rt Explain wrth an example

B 4 a) Assume the followrng facts:

Jioe "A;John likes all kinds of food.
-« Apples are food.
s Chicken is food.
e Anythmg anyone ¢ats and isn’t killed by is food.
~ o Bill eats peanuts and is still alive.
"o Sue éats everything bill eats.
_ Prove that John likes peanuts using resolution.

b) Differentiate between forward and backward chaining.

What is Frame’7 ‘How is it different from semantic net in knowledge represemanon?

o

Define mductrve Leammg Explam in detail about ID3 process with suitable example

What is self—orgamzmg Map (SOM)? Explain all the steps mvolved in SOM with suitable
_ “example.

.\‘

Rt

Justify that the study of gene is one of important part in the AL Lrst down the steps
involved in genetrc algorithm with an example.

9. How knowledge acquisition is performed in expert system? E\Lplam one real expert
system example with proper architecture.

10. Write short notes on: (Any two)

" a) Machine Vision
' b) Supervised Vs Unsupervised leaming
c) Back Propagation Algorithm

* %k

-‘rnimans” are; the part of amﬁcral mtelhgence ’usnt) these statcment wrth practual 'V
2 S ‘ . [_“'6] :

[1+6]

[2#7)

e
oo
—

(4]

(7]
(2+6]

[2+5]
[4+4)

(2+5]
[2x4})
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o ‘ )jg Horscs-.éows: plgs are mammals
SRS 1) 8 Anoﬁ'sprmg of ahorse is ahorse

) 1v) Bafung averagc of Basebéll playerslxs 0 252

ST ) Pee-wee-Reese is aFlelder : ‘
S w);Fxcldcrxs Ba&baﬂ player
7. Leammg 1s an essentlal characterlsu 1 rmtelhgpnt agentq LlSl down _]LSTthaTIOD. oﬁ o
DL ﬂns statcment Wnte about the role I&Imng with suitable examplﬂ Slg e el T [4+4j.. :
‘ 8 Whai are’ apph\.atmns of Expcxt System‘?; Descnbe the Developmﬂnf stagcs of Exnﬁrt ’ : _'
; o System bneﬂy : L S L [2+6]
: ‘ o Deﬁne aNLU and.aNLG Llst down the dxfferynf st°os mvoivoc in the n?r'val mm,,c;' I '
o ~processing (‘\u,P) mtﬁ sutable ﬂxamples s v ‘[2;_’7] -
10. Defne Hebbiar Jzamine. Use Hebhiam sesrr{n'g' sion=ithrm in C‘o:"-,s*.f:?f_ E—‘fe’t‘:i?:;b?“?:"#f:cﬂtv T
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Subject: - Artificial Intelligence (CT653)

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary:

ANENENEN

Define Artificial Intelligence (AI). Describe the importance and practical application

of AL : [6]
2. A farmer has a goat, a wolf and a cabbage on the west side of a river. He wants to get alk . '
of his animals and his cabbage across the river onto the east side. The farmer has a row .

boat but he only has enough room for himself and one other thing. The wolf will eat the

goat if they are left together alone. The goat will eat the cabbage if they are left together

alone. How can the farmer get everything on the east side? _ (8]
i) Formulate this puzzle as search ‘ .
if) Solve this problem-using search (any method)
Draw the search tree and show the final solution

3. Devise an example to show how A* algorithm uses path cost and heuristic cost to
generate best solution. : (8]

[
.

4. Consider the following axioms: [10]
i) Anyone whom Mary loves is a football star '
if) Any student who does not pass does not play
iii) John is a student '
iv) Any student who does not study does not pass
v) Anyone who does not play is not a football star.
Prove that "If John does not study, then Mary does not love John" Resolution by
Refutation.

5. A doctor is called to see a sick child. The doctor has prior information that 90% of sick
children in that neighborhood have the flu, while the other 10% are sick with measles. Let
F stand for an event of a child being sick with Flu and M stand for an event of a child
being sick with measles. Assume for simplicity that there no other maladies in that
neighborhood. A well-known (and common) symptom of measles is a rash and has

probability of 0.95, : [8]
However, very occasionally, children with flu also develop rash and has probability of
0.08.
Upon examining the child, the doctor finds a rash. What is the probability that the child
has measles?

6. Explain Frames and Semantic Néit w1th examples. List down their advantages and
limitations.

7. What is Fuzzy Logic and why is it important? Explain about Mamdani Fuzzy Inference

[4+4]

Method with example. A 3 +7j
8. What do you understand by Perception? How can we design a neural network that acts as

an XOR gate? ' ' [1+7]
9_ Differentiate between declarative knowledge and procedural knowledge. Describe expert

system with its architecture and practical uses. [3+5]

10. What s Natural Language processing? Explain the different steps in the natural language
nrocessing. (2+4]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

LN N NN

[u—y
.

What is an Artificial Inteﬂigencé (AD)? Explain any two applications of Al in real field. 71

N

What do you understand by Constraint satisfaction problem? Solve the following Crypt-
arithmetic problem. : [1+6]

SEND
+ MORE
MONEY

3. What is a searching? Explain Breadth First Search and Depth First Search and compare
their performance criteria. _ (9]

4. What is a knowledge, representation and reasoning? Describe forward chaining with
practical example. [2+5]

" 5. Assume the following facts: - (7]
John likes all kinds of food. :

o Applesare food.

e Chicken is food.

o Anything anyone eats and isn't killed by is food.

o Bill eats peanuts and is still alive.

e Sue eats everything Bill eats.

Prove that John likes peanuts using resolution refutation

6. What are semantic nets and frames? How frames are useful in semantic nets. (7]
7. What is a machine learning? Explain in detail about Bolizmann machines with suitable
algorithm and explanations. [2+8]
8. What is a neural network? Explain the back propagation algorithms and perceptron. [2+4+4]
9 What is an expert system? Explain its advantages and disadvantages. (8]

10. What is a Natural Language Processing? Describe Natural Language Processing Steps
and its application. : [2+6]

ok X
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Subject: - Artificial Intelligence (CT653)

Candidates are required to give their answers in their own words as far as practicable.

v
v Attempt All questions.
V' The figures in the margin zndzcate Full Marks.
v’ Assume suztable data zf necessary.
1. If the Turing Test is passed, does this show that computers exhibit intelligence? State ,
' your reasons: _ ‘ m
2. What is a Constraint satlsfactlon problem‘7 Solve the following crypto- anthmetlc problem |
with necessary steps:
LOGIC+LOGIC=PROLOG [3+4]
3. Searching is an important part of Al justify it. Explain any two types of blind search and: o
~ compare them in terms of space and time complexity. ['24;7]
4. What is arule based reasoning? Explain Backward Chaining with smtable cxample M
5. Using resolution solve the following statements: : o [7]
All pompelan are Romans. All Romans were either loyal to Caesor or hated him. ..
Everyone is loyal to someone. People only try to assassinate rulers they not loyal to. |
Marcus tried to assassinate Caesor. Marcus was pompeian. Find, did Marcus Caesor?
6. What are Frames and Semantic Net? Convert the given sentences in semantic Net. ' [7]
i) A person is a mammal. '
ii) Sakti Gauchan is a person.
iii) Person has nose.
iv) Sakti Gauchan is in Nepalese team.
v) Uniform color of sakn Gauchan is Red/Blue.
7. What is a machine learmng‘7 Explain genenc algonthm (GA) along with GA operators.
List some of areas where GA can be applied. _ [2+6+2]
8. What do you understand by a perceptron? How can we design a neural network that acts
as an OR gate. [2+7]
9. Differentiate between declarative knowledge and procedural knowledge. Describe expert
system with its architecture and practical uses. [3+6]
10. Explain different steps involved in the natural language processing (NIP) with suitable ‘
(8]

block diagram and examples.

k%
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questiors. ,

v The figures in the margin indicate E ull Marks.

v Assume suitabie data if necessary.

What is Artificial Intelligence (AI)? Discuss history of Al in brief.

Pomd

2. What is the advantage of depth limit search? Compare it with other search strategies.

3. If Xis on the top of Y, Y supports X. If X is above Y and they are touching each other, X
is on the top of Y. A cup isabove a book. A cup is touching a book. Show that supports

(book, cup) is true.

4. Give an example of learning by analogy. How knowledge can be represented using
semnantic network? Explain with suitabie example.

5. Explain Backward Chaining with suitable example.

6. What is conceptual dependency? Explain some of common primitives used in conceptual
dependency.

7. What makes a problem “Well Defined”? Explain with a sample example of a state-space
search framework.

3. What is Artificial Neural Network (ANN)? Compare ANN with human brain with its
functioning principle.

9. Define knowledge acquisition with example. Explain the architecture of expert system.

10. Compare the following:

a) Declarative versus Procedural Knowledge
b) Pragmatic versus Phonetic Analysis
¢) Genetic algorithm based versus Fuzzy based learning

Rk Xk

[3+5]
[2+6}
[4%3]
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Subject; - Artificial Intelligence (CT653)

Candidates are required to give their answers in their own words as far as practicable.

Attempt Al questions.
The figwres in the margin indicate Full Marks.
Assume suitable data if necessary.

[2+6]

Why searching is mccswy in AI? Explain about Ihe role of pmducnon system w1th

suitable example. {2+6]

3. What is horn clause? Differentiate between Deplh First Search and Bxeadth Fisst Search. {(1+7]
4, leplmn backward chaining with suitable example and compare with forward chaining. [4+4] '

" machine with leaming capacity?

9.

. algorithin. -
10,

Why do we need FOPL? State any three rules of mfen:nw How can we make the
234

Detine Boltzmann Machine. How knowledge can be reprcscntcd using semantic network?

Explam with suitable example.

What is Machine Lesmning? What js Fuzzy Logic? Explan the F uzzy Inference with

suitable example. :

Differcntiate declarative knowledse and procechmal knowlcdge Explam the ﬂrchnecture

of expert system.
What is the role of perceptron in neural network? Explain about bnkprcpngnnon

[1+71
[2+6]
[2:+6)

[3+5)

What is Natural Language Processing (NLP)? Discuss the different issues related with

NLF with example. {246

L2 2]
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Candidates are required 10 give their answers in their own words as far as practicable.
Attempt All questions. :

The figures in the margin indicate Full Mdrks.

Assume switable data if necessury.

Define Al When a machine is said to be passed Turing test? Give any two exaraples of
constraint satisfection problem. ' [2+5+1]

Solve the following crypto-arithmetic problem, where different letters denote different
integers and identical letters denote same integer. WRONG + WRONG = RIGHT.
Explain the steps that yon have followed. [5+31

Differentiate between informed and blind search. How depth search is different 10 breadth
first search. Compare with evaluation parameters. [4-+4]

4. All oversmart persons are sipid. Children of oversmiut presons arc naughty. Ram ig
children of Hari. Harl is oversmart. Show that Ram is naughty. Using FOPL based
resohution method. (8]

5. Explain the step involved in conjunctive normal form (CNF) with suitable example. (8]

6. What is semantic net? Explain with suitable example. (8]

7. What is machine vision? Discuss about the algorithm of Genetic Algoritho. [2+6]

8. What is neural network? Explain back-propagation algorithm leaming. (4+4]

9. What is an Expert System? Explain the steps of an Expert System development. [4+4]

10. Define machine translation in NLP. Expluin the challenges of machine translation. [1+71

LR
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e Cmdzdme are required to give their answers in their own words as far as pracm,ablc

v Attempt Al questions.
v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

. 1. Define Amﬁclal lmelligm (AD? Jusufy that“Al makes mnchmoworhngmre immm : :
-[BY

friendly, -
2. Define expert system, What are the bulding blocks of cxpert system? -8}
3, Compate the search strategy of breadth first search with depth first scarch. (8]
. Convert the following seatences in to FOPL and hencs into CNF 3
" 1. Everyone likes someone-
5i. AH the studerts who visited science muscuin are not enginccring studest.
ixtSmnItlikcsallﬁ'mtsm:mnchvmhA. B
w.ShymﬂkenlIﬂwmovaKmhnaﬁm |
. Explain fearming framework with suitable exsmple. 81
6. What is backward chaining? Explain with suitsble example. s
7. What ere the different operafors associated in gowticalgorithm. 8]
8. Differentiate between supervised leaming and unsupervisod leamning. 8]
9. Bxplain the different issues of Naturs! Language Processing (NLP). [83
81

10. Bxplain different forms of knowlodge modelling technigues.

+4¥
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Vv Candldates are requlred to glve their answers m thexr own words as’ far as pracncable
V. AttemptAlI questions. -~ . .
v The figures in the margin indicate F. ull Marks
v Assume. sunable data if necessary.

. 1 Discuss any two ﬁe!ds_of your daily life where artificial intelligence has been éppl‘i‘ed. - (7)
- 2. Solve the following crypto-arithmetic problem, where different letters denote different integers
and identical letters denote same integer. LOGIC + LOGIC = PROLOG ) )
Show all the step of solving through constraint satisfaction problem. - T (7)
3. Discuss the hilk-climbing search algorithm along with problems associated with it and discuss their -
olutlons : R : . R ' (9) A
4, vaen premlses Every American who sells weapons to hostlle nations is a criminal. The country Abc

is enemy- of America. Al of the missiles mAbc were sold bylohn Johnis.an American.© .
Proof Johnis a criminal.

(10)

5 What are the different knowledge representation models? Discuss semantic nets withan example. (7)
‘6. What is Fuzzy learning? Explain with a practical example. o : (4)
7. Exp?ain the learning framework with suitable example. . ' (6)

- 8. Whatisa Hopfeld Network? Explamall the steps mvo!ved in the Hopﬁe!d Ne Lwdrk with suitable

example. T e

5, Explain different steps of expert system development with an example. (8)

10. What is a natural language processing? Explain it ' .(6)
11, Write short notes: {any two) (@x2=8)

i Skolemization
it Machine vision
ii. Human Brain verses Neural Network

EET)
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© 28% taxes, No other employee earns more than the professor in:the wniversity,

5.

6.

" Subject: - Atificial Intelligence

Candidates are tequired 1o give their answers in their own words as far as practicable, - -
Anempt Al questions. ,

Al questions carry equal marks. ,

Assume suitable data if necessary. '

‘Defise and differentiate between “systen that think Jike humans” and coystom

that act like humans”. What are the ethical issues in the artificial intelligence?

How can you convert to coujunctive normal form? Explain a1l the steps with

suitable examples. A

“All married employees earning Rs. 225000 or more per year in Nepal pay
taxes. Al apmarried ¢employees earning Rs. 200,080 or more per year in Nepal
puy taxes. The university professor of Nepal eurns Rs. 400,000 sud has to pay

Some of Nepalese citizens earn less that Rs. 200 per day and they den’t have o

pay any taxes®. Represent the sbove sentences in first-order logic and expluin

_each step.

~ cAn you represent expert system ustog Hf-then rules?

What Is # depth first search? Explain ki with required algorithm. How can you

modify it to be an informed scarch? :

* factors involved in the lesrning,

What is n fazzy logic and explain its importance? Explrin the steps invblwd in

: the fazzy Joglcs.

B

What is 2 McCulloch/Pitts nenral network? Explain it with reference (o AND
gate. Justily that McCulloch/Pitts neursl network can’t be appled to EX OR

gate.

Explain in detail sbout forward chaining with suitable example. What are the
- appliestions of forward chasninig?

10. Esplain the importances of natural langaage proccssing, What are the isanes in
the natural language processing? :

L1 1]

Draw the block diagram of the structure of an expert system and explaia if. How =

Explain in detafl about ID3 process with suitable example. Exp!ﬂnv different
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Explain the historical development of the organization. Distinguish between formal and
informal organizations.
Are Fayol's principles of management applicable in today's organization? How?

3. What do you mean by co-operative societies and describe different types of co-operatives.

8.

9.

Explain the advantages of line and staff organization over line and function organization
and describe the committee and its types.

Explain the policies of personnel mangement. How can you identify the training needs of
manpower in an organization?

Explain the following:

a) Job analysis

b) Job evaluation

¢) Merit rating
d) Recruitment

Describe about the motivational theory and explain about the Herzberg's hygiene

maintenance theory.
Explain about the entrepreneurship and describe the steps for establishing a small scale

unit of entrepreneurship.
What is case study? Explain the steps involves in case study.

10. Write short notes on: (Any Two)

a) Organization Structure
b) Marketing
¢) Entrepreneurial characteristics
* %%k

[3+5]
(8]
(8]

[4+4]

[5+3]
[4x2]

[4+4]

[4+4]

[8]
[2x4]

i :
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define organization as a system. Describe the concepts of organization in this respect. Is

it possible to have an informal organization within the same family? [2+2+4]

Describe any two principal functions of a manager. Why do you think that these two
functions are most important functions in an organization? What is the difference between

organization and management?
What is difference between Administrative Management Approach and Behavioral
Management Approach? What is the rationale for Scientific Management Approach?

Why joint stock company is better than partnership firm? Discuss the process of a private
company registration in Nepal, including the types of documents required.

5. How important is marketing in business? What are the different methods of purchasing?

How would HR Manager tackle with the problem of talent poaching in the modern
industries? Elaborate how HR manager would implement employee development

program with short term plans.
Define Intrinsic Motivation. Explain McGregor’s Theory X and Theory Y of Motivation.

8. Explain Blake’s and Mounton’s managerial grid. Describe different leadership approach.

Why do we need MIS in addition to various softwares for specific tasks in an
organization? What is the significance of Executive Information System (EIS) for top

level managers?

10. Entrepreneurship is not only the creativity of entrepreneur but also strongly need the

conductive environment for entrepreneurship. Elaborate with your own logic.
kK

[4+2+2]

[4+4]
[3+5]

[4+4]

[4+4]
[2+6]
[4+4]

[4+4]

(8]
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¥ Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v" The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Explain the importance of organization in the society. Define the term informal
Organization. [5+3]
2. Explain behavioral management approach theory. What are the basic skills and function
required for management? ' ©[3+5]
3. What advantages does joint stock organization has over partnership organization? Explain
the features of line organization. [4+4]
4. Explain the role of purchasing and marketing department in the organization. [8]
S. Explain the role of personnel management in the organization. Why do we need
manpower planning in the organization. [4+4]
6. What do you mean by incentives. Explain the different factors affecting the wage/salary
structure. [4+4]
7. Define the terrn motivation and explain different technique of motivation. [4+4]
8. Describe Trait Approach of Leadership. Explain the Vroom’s Expectancy theory of
motivation. [4+4]
9. What are the qualities of a good leader? Explain the term entrepreneurship. [5+3]
[3+5]

10. Define the term MIS. Explain the value of MIS in the planning process.

* %k %
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

1. Define organization and management. What are the principles of organization?

g

9.

Describe various roles for a manager to play in an organization. Briefly mention the
different models of management.

What advantages does Joint stock Organization has over Partnership Organization?
Explain the features of line Organization.

Draw an outline of purchasing process for an organization. What are the challenges for
marketing of software products in Nepal? '

Explain the role of Personnel Management in the organization. Why do we need
manpower planning in the organization? _

How do you see the significance of Blake and Mouton’s managerial grid for
organization’s growth? Explain.

Define Motivation. Explain the features of Maslow’s hierarchy of needs.

Describe the role of entrepreneurship in the development of IT sector in Nepal. What are
the risks and challenges for an aspiring entrepreneur in Nepalese IT sector?

What is the relationship between computers and management information system?
Explain how information systems can be organized in proper way?

10. Define the term MIS. Explain the value of MIS in the planning process.

sk k

[2+6]
[4+4]
[4+4]
[4+4] -
[4+4]

(8]
[3+5]

[5+3]

[2+6]

[3+5]



Examination Control Division i Programme | BEL, BEX, BCT Pass Marks | 32

TRIBHUVAN UNIVERSITY Exam. : e }
INSTITUTE OF ENGINEERING Level BE Full Marks 80

2075 Chaitra Year/Part [IV/I Time 3 hrs.

Subject: - Organization and Management (ME708)

AR YRNAN

ek
.

PJ

10.

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define organization. What are the roles of an organization for professional growth and

development of an employee? Do we need informal organization indeed? [2+4+2]
What are the function of Management? Briefly explain the features of scientific
management theory. . [4+4]
What is the significance of Human Resource Manager in modern organization? Elaborate
how HR manager would implement Scientific Management Approach? [4+4]
Define the term Marketing. Explain the importance of Marketing in an Organization. [3+5]
What are the functions of personal management? How wages are calculated? [5+3]
What kind of salary and benefits do you expect when you join an organization? Explain
interviewing process. [5+3]
What do you mean by motivation? Why is the theory proposed by Maslow on hierarchy
of human needs called satisfaction progression process? Explain with examples. [3+5]
‘What is the difference between a leader and manager? How do you want to pursue your
career in future? What are the challenges for a good leader in modern times? [4+2+2]
Describe Democratic Leadership style. Explain Behavioral approach of leadership. [4+4]
Write short notes on: (Any two) [4+4]

a) Manpower planning
b) Organizational structure
¢) Satisfaction progression Vs Frustration Regression Process

*dok
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define organization. Why do we need organization? Can we sustain without
organization?
What are the functions of management? Explain different levels of management? What
are the qualities of good manager?

What is difference between Administrative Management Approach and Behavioral
Management Approach? What is the rationale for Scientific Management Approach?

Discuss on different steps for formation of Joint Stock Company. Explain the merits and
demerits of Committee organization. .

What is personnel managemer'xt? What must a2 good personal policy include?

Differentiate between attitude, group and executive motivation. List the techniques of

motivation.

Explain Blake's and Mouton's managerial grid? Describe different leadership approach?

What is entrepreneurship? Why is there need for promotion of entrepreneurship in

developing nation?
Describe how you envision yourself as a leader in the future professional career. What are

the qualities of a good leader?

10. Describe how data and information are used in an officer. What is the difference between

Decision Support System (DSS) and Management Information System (MIS)?
*%¥ %k

[2+3+3]

[3+2+3]

[4+4]

[4+4]

(8]
(8]

(8]
[4+4]

[4+4]
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-Candidates are required to glve their answers in their own words as far as practicable. -

Attempt All questions.
The figures in the margin indicate Fi ull Marks

Assume suitable data gf necessary.

Define F onnal and Informal organization Discuss on principles of organization. | o | - [2+6]

Why is there a need for different levels of management‘7 What are the managena] skill a

| [8]

modern manager needs to be equipped with? [4+4]
What are advantages of line and staff organization over line organization and functional - -~
oroamzatxon‘7 Fxplam committee organization and its types. . : : [4+4]- g
Suppose you are chlef executive officer (CEO) of a software company. thch type of o
ownership . would you. prefer? And why? Suggest suitable organizational structure for it
with figure. o o : : - [4+4].
' }W}‘at 1s the mportance of Personnel Pohcy in an orgamzahorﬂ stcuss pros ‘and cons of -
referral approach IOr manpower recrmtment this competmve world. :
Etpla'n how Vroom mSIStS on nnpoxtance of reward throuch “his VIE theory for
Amotlvatlon S . . . v
What do you “mean by human need How 1s need used for mouvatlon? Explam the S
Herzberg's hygxene theory of motivation. = EEEE [2+2+4]»
_Describe why you wouId / or would not undertake a startup after graduatlon What are the :
- risks and challenges for an aspmng entrepreneur in Nepa] society? s
. Havmg spent more ‘than 3 years m a partxcular college/campus of yours what are the
R ‘recommendatlons you msh to propose ‘to- the ‘college .management . for the ﬂrture
S unprovement that would 1t turn boost up overa.ll acadermc performance and i image of the
m_colege". L AT s e L
Brleﬂy descnbe about the mformatmn support requlred m dlfferent ﬁmctxonal areas of . T



o i

; ¥ i }
12 TRIBHUVAN UNIVERSITY Exam. B3
INSTITUTE OF ENGINEERING Level BE Full Marks : 80

Examination Control Division | Programme | BEL, BEX, BCT | Pass Marks | 32

2074 Ashwin Year/Part IV/I Time 3 hrs.

Subject: - Organization and Management (ME708)

v Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt All questions.

v The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. Define the term organization. What impact do different organizations have over our
society? ©[3+5]

2. Which Management theory is best suited for the organizations in Nepal? ‘ [8]

3. Explain the features of Partnership Organization. What difficulties can a Partnership
Organization possibly face? [3+5]

4. How important is Marketing in business? What are the different methods of Purchasing?  [4+4]

5. Define Personnel Management. How important is discussing Personnel Policy/Employee ;
Handbook to newly hired employee? [3+5]

6. What do you mean by incentives? Explain the different factors affecting the wage/salary
structure. [3+5]

7. Define the term Motivation and explain Maslow’s theory of motivation. [3+5]

8. Define the term leadership. Which leadership style is appropriate in the engineering
project? Comment. [3+5]

9. Define the term Entrepreneurship. Explain entrepreneurship characteristic. [3+5]

10. Define the term MIS. What do you mean by website? Explain the role of computer for

[2+2+4]

management information system.
%k %
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Candidates are required to glve their answers in their own words as far as practxcable

Attempt All questions.
The figures in the margin indicate Full Marks,
Assume suitable data if necessary.

Describe the role of organizations for human civilizations? What are the characteristics of

an organization for business operations?  [4+4]
2. State and define various levels of management. What are the various skills necessary to

be an efficient manager? [4+4]
3. Which type of organizational structure is best suited for a temporary engineering project?

Present your logic. _ [8]
4. Define the term marketing and why marketing is important in an organization? [8]
5. What is the role of interview in manpower hiring process? What is difference between

wage and salary? What is an incentive and why is it needed? [3+3+2]
6. What do you understand by the term Motivation? Explain Herzberg’s Hygiene

Maintenance Theory. [3+5]
7. What is Leadership? In your opinion, which type of leadership is most efficient in Nepal?

Present your views and logic. [3+5]
8. What is the importance of entrepreneurship for national economy in Nepali context?

‘What is the significance of law enforcement for entrepreneurship? [4+4]
9. Differentiate between a Boss and Leader in terms of various Leadership styles you have

studied. ' (8]

10. What are the Objectives of Case study? Explain the needs, function and importance of

MIS in organizations of today’s modern world. [4+4]
*kok
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Explain the term organization. Explain the difference between Formal and Informal
organization.
Define the term management and explain the function of management.

3. What advantage does Behavioral Management theory has over Scientific Management

Theory. Explain in detail.
An organization may change its form of ownership. Explain this with some examples.

5. Explain the importance of marketing in modem business. Salesmanship is an important

10.

ingredient of marketing. Do you agree with this statement?

Why is personnel Policy necessary to be discussed? Discuss the importance of Manpower
Planning.

What is difference between appropriate and inappropriate human resources? List out
some idea to elaborate them concerning with "Human Resources Management".

Discuss the role of management in Motivation. Explain McGregor's theory X and
theory Y.

Entrepreneurship is not only the creativity of entrepreneur but also strongly need the
conducive environment for entrepreneurship. Elaborate with your logic.

Explain the importance of Management Information System (MIS) Explain information
support for functional areas of Management. .
Xk %

[3+5]
[3+5]

[8]
[4+4]

[4+4]
[5+3]
(8]
[3+5]
[8]

[4+4]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Why do we need organizations? Describe the principles of an organization.

State and explain the different levels of Management. What are the basic skills required
for Management? -

What is the difference between Scientific Management and Management Science? How
do Taylor's principles illustrate importance of Scientific Management for production
processes? ' ' :

Which organization structure is more suitable to engineering project? Discuss with your
logic. - :

Explain the different methods of Purchasing. Why is advertising one of the best form of
Marketing?

What is the difference between recruitment and hiring? Why do we need incentives in an
organization? '

What are the different factors that affect wage / salary structure? Explain different
methods of Training Manpower.

What is the difference between theory X' and theory 'Y'? Explain on the basié of different
theory of motivation.

Describe  Autocratic Leadership Style. Explain. the different characteristics of
Entrepreneur. '

10. If you are asked to prepare the case study considering the planning horizon, leadership,

motivation and human resource development for either Nepal Electricity Authority or
Nepal Telecom to improve the existing performance of these institution. How do you
prepare case study following its structure?

* %k ok

[4+4]

[4+4].

[3+5]
(8]
[5+3]
[4+4]
[4+4]
(8]

[3+5]

(8]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

Al questions carry equal marks.

Assume suitable data if necessary.

Define organization and explain the principle of organization.

What do you mean by management? Explain the function of management.

Explain Henry Fayol's 14" principle of management.

What do you mean by co-operative societies? Explain different types of co-operatives.
What do you mean by purchasing? Explain different function of purchasing department.
Define personal management and explain function of personal management.

What do you mean by incentive? Explain different factors of salary structure.

Define motivation and explain different technique of motivation.

Define leadership and explain different qualities of good leader.

10.-How information system support for functional area of management.

*%¥
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v Attempt All questions. ~

- v The figures in the margin indicate F ull Marks
v Assume suitable data if necessary.
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Why is an orgamzatxon necessary? Explam the principles of an organization. . ' . [4+4]

What are the drfferences between the terms organization and management" Why do you need
scientific approach of management to an organization? [2+2+4]

What do you mean by organizational “structure? How is it defined for a pamcular enterprise?
Write advantages and disadvantage of line organization. o L [242+4]

‘What do you mean by purchasing and procurement? Explam the functions of marketing. - [3+5]

Explain the motive behind personnel management? Describe various functions of personnel
management. How does Human Resources Management System differ from personnelt

management? - : , [2+4+2)

@ - 6. Define the term job analysis and explam SCICntlﬁC selections of manpower. , [5+3]
7. What do you mean by Human need? How is a need used for motivation? Explain Herz Berg's

Hygine theory of motivation. . : _ » [2+2+4]

(® 8. A reader is leader. Elaborate it in terms of leadership styles What are -the difference '

: between a leader and a manager? [5+3]

@ 9. Define Management Information System (MIS). Describe briefly about different types of

Information System and their support to managers urdecmron making. [5+3]

@ 10. What are the ObJECﬂVCS of a case-study? Explam the needs, functions and lmportance of

MIS. , : _ [3+5]

ELE



i) Objective of Case Study
ii) Organization structure and
iii) Organizing Information systems
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Subject: - Organization and Management (ME708)
v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. What are the principles of organization? Explain formal and informal organization. [4+4]
2. What are the managerial skills? Explain the importance of management. [4+4]
What are the forms of ownership? Explain advantages and dxsadvantages of single
ownership organization. [4+4]
4. What do you understand by behavioral management approach? Explain administrative
management approach. - [4+4]
5. What are the methods of purchasing? Explain the various functions of marketing. [4+4]
" '6. What is personnel management? Explain recruitment and selection of staff. [3+5]
* 7. What do you mean by Training and Development of Human resources? Explain various
, incentives used in organization. ' [5+3]
8. What is motivation? Explain the difference between Maslow’s Heirarchical need theory .
and Alderfer’s ERG theory. [3+5]
. 9. Define the term Entrepreneurship and write the steps for establishing a small scale unit of
Entrepreneurship. [3+5]
10. Write short notes on: (any two) [4x2]

st
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary. '

Describe why organization is considered as an open system. Explain the importance of

organization. , ‘ [4+4)

Name the different models of management. Explain any three of them in detail. . [3+5]

State and describe H.Fayol’s administrative management theory. : [8]
- What is meant by ‘Joint Stock Company’? Describe the procedure for forming “Joint

Stock Company’. ‘ 13+5]

Define marketing, advertising. Explain the function of purchasing in detail. [3+5]

Define the term personnel management. Explain the function of personal management. [3+5]

Define merit rating. State and describe the various methods of merit rating. - [2+6]

What do you mean by human needs? Describe A. Maslow's hierarchy of needs theory in

detail. [3+5]

Define leadership and explain by Blakes and Mouton’s Management Grid. ' [3+5]

Define Management Information System. Explain information support for functional

areas of management. ' [2+6]
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v Candidates are requlred to give thexr answers n thexr own words as far as ;'acucabIP
v Azterzpt any Ten questions. - -

V' The jigures in the margin indicate Full Marks.

v’ Assume suitable data if necessary. -

[

1 What are the principles of Organization? Explain the Informal Organization. - (4+4)

2 Explain the importance of Management and discuss the dm\_rem functionof  (3+5)
Management ) ‘

3 Explain Administrative Managemem Tneory : (8)'

4  What do you mean by organization structure? Explain Line Orgznization. (4+4)
Define the term purchasing. Explain different function of Purcha<ang {3+5)
depariment. : : '

~ 6- ‘Define the term Personnel management and explain its functlon< S (8)

7 What do you mean by incentives? Explain the different facters aﬁecimg the (3+5)
wage/salary structure. : : _ L

8 Define the term Motivation and explain dlrfcrent techmque of motivation. - {3+5)

‘9 . Define the term leadership and Explain the different qualities of good leader. {3+5)

10 2. Define the term Entrepreneurship. ' (3) -

. .b. Explzin the Vroom’s Expectancy theory of Mouvmon ' : (5) ;

11 What do vou imean by Case study? Explain the objective of case SLUdV (4+4) .

12’ Define term MIS. How information support for funcnonal areasof {3+5)
'nanagement/
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Candidates are required to give their answers in their own wozds es far as praciicable.
Adempt All guestions.
_709 fiqwres in the e margin indicate Full Marks
Assume suitable d. z‘a y’ nocessaiy

a

Define Organization. Explain the importance of Organization in society. [3+5]
D“ﬁpe the term Management and explain different Tevels of Management. . [3+3]

What do you mean b v Joint Stock Company? Explain the aavantaees and ]unxtanons ofa _
Joint Stock Company. . . _ : (2+6]

What do you mean bv motivation? Describe Maslow’s hierarchy of needs brefly. Can
Maslow's theory explain tireless quest of Laxmi Prasad De‘v.kota for excellent literary

works? , [7+3+3]v .
Explain the process of recruitment and selection of man power in an organization. What
do you mean by outsourcing in this context? ' ' [6+2]
a) Explain different Techniques of Motivation. a [4] -
b) Define term contingency approach of Leadership. : '-._ [4] '
Define the term Entrepreneurship and explain the characteristics of Entre preneurship. [3+5]
Define Management Information System Descnbe bnpﬂv various types of Management
Information System. [2+6]
Silicon Valley is the best example of successful entrepreneurshlp E]aborate with your
thoughts. [S]
Write short notes on: (any two) [2x4]

a). Computer aided Advertising

- b) Objectives of case study
-¢) Satisfaction progression Vs. Frustration Regression Process

n
[S3]
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Candidates are required to give their. answers n thclr own words as far as practlcable

Artempt any Five questions.
The figures in the margin indicate F ull Marks.

Assume suitable data if necessary.

a)

b)
)

—

[WE]

SJ\

a)

b) .

. a)

b)
a)
b}

Wriie short notes on: (any four)

a)

How can organization behavwr be affected by management? Explam all the elements

of an orgamzauon [4+4]
Define management. Explain contingency and system approach of management. [3+5]
How are Policy group and Executive groups leerent in an organization?
Differentiates between marketing and purchasing. (4+4)
What is organization structure? Differentiate bemeen responsnblhty and authority.
Explain functional organization with sketch. ‘ [2+3+3]
What is MIS? Why is hierarchy of information.system necessary: in an Q_rganization7
Write in brief. a [3+5]
Justify that information system is vital for planmng and control process m an’ .
orvamzatxon ' [8]
What 1is mot1vat10n‘7 Write diﬁ”crcnces between Maslow’s luerarckucal need and
Alderfer’s ERG theory of motivation. _[3+5]
Why is leadprshlp necessary in an organization? Explain various 1eadersh1p styles. - - [3+5]
What do you understand by personnel rnanagement'7 Explain job aescnptmn [4+4]
Explain recruitment and selection process in detail. - [8]

‘ [4x4]

Scientific Management

b) Span of control

3]
dy

A
<

Needs for MIS
Management by objective
Collective bargaining
- *xk
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* functional organization. What is responsxbxhty and authonty? Explam matrix orga.mzaﬂon

Can dl dates are r equu'ed tO glve theu- 3I1$WCI'S m then’ OWD WOI'dS asfar as practlcable . )

Attempt any Five ive questions. . _
The figures in the margin indicate-Full Marks.”

Assume suitable data if necessa_ry

What i meariing of organization? Explain organization behavior as a multxd:smplmary

field. Explam the Scientific Management theory. . [4+4+8] -

What do you understand by. pohcy and-executive  groups: in-an: orgamzatxon" Explam

chart.. [4+4+3+5]
Why is MIS necessary for managcmcnt" Explam computer and MIS. What is information =
Architecture? Explain database information system.
Explain the two factors theory of motivation. How can you determine the most effective
leadership style? Defme the term informal organization, :

Definé the term personnel mznagement. Explain the different factors of wage a.nd salary
structure. What are the methods of performance appraisals? -

“Write short notes on: (Any Four)

"'a) Leadership style
'b) Information system for plannm process
©'¢) Marketing concept -

d) Database information system

e) Incentive programs _
’ % ok

= . A [4+4+3+5]
[5+7+4], -

[4+8+4];..‘_.; 5
[4x4]
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v Attempt any Five cuestions.

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

management?

2. What do you mean by purchaéing and marketing concept? Ex
methods in industrial organization. What do you mean by Sp

organization?
Q/E/xplain the importance of

- ————informat
leader in the business organjzation

6. Wnite short notes on: (any four)

a) Aartnership organization
)/’lfdustrial relation
ob design and work efficiency
Functional organization

management 1
e-planning-procesﬁVhat-do-yo

;IL/éiS(;,uSSi the Herzberg’s theory of motivation. How will you determine: the most effective’
7 Define the term informal organization.. :

t/]?ﬁerentiate between private limited and public Jimited company. Explain
.- \_.Aehaviour 3s gzmu‘lt_i_g_l.iv_sgiplip_ary 'ﬁcld, What are the importance of contingency

\5/ Explain the term job” description.- What are the px;occsseé of collective bargaining? = °
7 Discuss the different steps of hiring and selecting staff. oo .

g) Computer integrated manufactuning plant§

Kk %

nformation -system. Discuss the role of

organization
theory of
TR [5 —l'4+7]< R

plain the manufacmﬁhg .
an of control in a line
' - [5+6+5]

wmean by network-infor

[6+6+4]

[4+6+6]
[4x4]
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Candidates dre required to give their answers in {heir own.words as far as practicable.

Attempt any Five questions. s
The figures in the margin indicale Full Marks.
dssume suitable data if necessary. '
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/),A\lhat do you mean by organization behaviour? Explain the functions of managemeﬁt. '
Discuss thé behavioural management theory. - - ‘ [4+4+8]

/2/ Discuss the activities of pfoduction development. What do you mean by industrial
' relation? Define the term line and staff organization. - - - [5+6+5) -

3. -Discuss. the hierarchy of information needs. ‘What are the role of information system for
,/decision making process? Explain database information system. [5+6+5]

£. Whai are the .nviivational theory.of Herzberg"s hygiene factors and motivafional factors?
‘ Discuss the hehavioural approach of Jeadership. Défine the term authority and power. [6+5+5]
5~ What do you mean by job ,anal.ysis}? Discuss. the gliffercﬂt steps of hiring and selecting
staff. Explain the methods of performance appraisal. _ [6+5+5)
6. Write short notes any four of the following: T . [4x4]
— a) Contingency _Marmgement Theory ' :
Needs for Management Information System (MIS)
ontingency Approach of Leadership
__d¥ Incentive Prograrms .
e) Value of Case Study

£ X
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Define energy and power signal. Determine whether the signal x[n] = cos[g—?l]+ sin[—n—n-]
3
is periodic or non-periodic and if it is periodic, find its fundamental period. [2+2]
2. Find the output of LTI system having input signal x[n] = 8[n}]+2 8[n-1]-5[n-3] and hin]}
=28[n+1] +28[n-1]. [5]
3. Find inverses Z-transform of X(z) = (22*+22°-32+2)/(2°-1.52-1),ROC: | <0.5, using
partial fraction expansion method. ’ [6]
4. Plot the pole-zero in z-plane and draw the magpitude response (not to the scale) of the
equation of the system describe by difference equation:
y [n] - 0.35y [n-11+0.25y [n-2] = x [n] -0.75 x [n-1]. [3+7]
5. Draw direct form 1 and Direct form II realization of the following system.
y [n] - 0.25 y[n-2] + x [n] + 0.4x [n-11+ 0.5% [n-2] [2+2]
6. Given a 3-stage lattice filter for all zero polynomial with coefficients K; = 1/4, Ko =1/2
and K; = 1/3. Obtain the system function and FIR filter coefficients of this filter. [6]
7. Define Gibb's phenomenon. Design the FIR filter using Kaiser window technique for the
specifications: [2+8]
0.8995’H(e1"”)is1 for [w] < 0.2
iH(ejw)| <0.01 for04m< W<
Discuss the Remez exchange algorithm for FIR filter design. [5]
9. Design a low pass discrete time Butterworth filter using bilinear transformation having
following specifications: ’ [11+4]
Passband frequency (Wp) = 0.257 radians
Stopband frequency (Wy = 0.55n radians
Passband ripple (8p) = 0.11
Stopband ripple (8s) = 0.21. Consider sampling frequency of 0.5 Hz.
Also, covert the obtained digital low pass filter to high pass filter with new pass band
frequency, W'p = 0.457 using digital domain transformation.
10. Why we need FFT? Find the 8-point DFT of the following sequence using radix-2
[2+6]

DITFFT algorithm.
11.If X; (k) and X» (k) are DFT of sequence x;[n]=1{1.0,0,1} and x5[n]={2.0,2}
respectively then find the sequence Xﬂn];if DFT of x3[n] is given by X3 (k) = Xi (k)

Xz (k). (7]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Compare between energy signal and power signal. Determine whether the signal

®_ 4n
Jon+r—
x[n]=e 2 7 isenergy signal or power signal. [2+2]
: . (1"

Find the output of LTI system having impulse response h[n]=| > {u[n+2]-u[n-2]}
to the input x[n] = {2, 1,0, -1, 4}. (5]
Define z-transform for a discrete time signal. Find the inverse z-transform for
H(z)= 2 using partial fraction method for 1 < [z' <l. [1+5]

3z° - 4z+1 3
Plot the pole-zero in z-plane and draw magnitude response (not to the scale) of the system
described by difference equation [3+7]

y[n] - 0.3 y[n-1] + 0.2y[n-2] = x[n} - 0.5x[n-1]
Compute Lattice-ladder coefficients and draw lattice structure for given system
H(z) = (1 — 0.4z * + 025z 2) / (1 - 0.3z " + 0.5z ). Also check the stability of given
system. - [6+1]
Obtain the Direct Form I and Direct Form 11 realization of the following system: [4]

y[n] - 0.75y[n — 1] - 0.25y[n—2] = x[n] + 0.5x[n-1]
Design a low pass digital FIR filter having Pass band edge frequency @, = 0.2n , Stop
band edge frequency s = 0.45n and Stop band attenuation o = 51 dB using any
appropriate window function. ,
What do you understand by optimum filter? Describe Remez exchange al gorithin for FIR
filter design along with the flowchart.

Design a low pass digital TIR filter by Bilinear Transformation method to an approximate
Butterworth low pass filter, if passband edge frequency is 0.24 = radians and maximum
deviation of 0.98 dB below 0 dB gain in the passband. The maximum gain of -14.95 dB
and frequency is 0.57 m radians in stopband, consider sampling frequency 0.5 Hz.
Compare impulse invariance method with bilinear transformation method. - [11+3]

[5+3]

[1+6)

Why we need DFT? Find 8-point DFT of sequence x[n] = {1. 2, 4, 3, 5, -1, 3} using

Decimation in Frequency Fast Fourier Transform (DIFFFT) al gorithm. [2+6]

-2, 3, -1} and

_Find the circular convolution of the sequences x;[n] = {1, -1, -2
(7]

%[n] = {1,2,3}.
ErEs
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v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Determine whether the signal x/n] = cos{lzn—} cos[—’j—’} is periodic or non periodic and if
it is periodic, find its fundamental period. [4]
Find the output of LTI system having impulse response h[n] = u[n] — u[n-4] and input
signal x[n] = (1/2)" u[n]. v [5]
3. Define ROC. Find inverse z-transform of X(z) = (Z’ +2° +1.52 +0.5(2+1.52% +0.52),
ROC: |zl <A [1+5]
4. Determine the zero-input response for a second order system given by: [4]
y[n] - 3y[o-1] - 4y[n-2] = x[n]
5. Ylot the pole-zero in z-plane and draw magnitude response (not to the scale) of the system
described by difference equation. ,_ [2+4]
y[n] - 0.4 y[n-1] +0.25 y [n-2] = x[n] -0.4x[n-1}
6. The system function of a filter is H(z)=1 +—;—j-z"' +§-z'2 +é—z'3 . Draw the Direct
Yorm and Lattice Structure implementation of the above filter. ‘ [3+7]
7. Design a linear phase FIR filter using KAISER window to meet the following
specifications: . [8]
I | H(e?™ )1<0.01; 0<wl<0.257
10.95 < H(e/” )|<1.05;  0.35m wi|s0.67
H(e'” )£0.01; 0.65n qwikn
8. What is optimum filter? Show mathematical expression of Remez exchange algorithm for
FIR filter design. [1+6]
9. Design a LPF _Butterworth filter using Impulse Invaniance Method (IIM) method with .
passband and stopband frequencies 200Hz and SO0Hz respectively. The passband and -
siopband attenuations are 5dB and 12dB respectively. The sampling frequency is S000Hz.
What is pre-warping and why it is necessary? Explain. [12+3]
10. Differentiate between DFT and DTFT. Find the circular convolution of
x[n}={2, 1,2, 1} and x;[n] = {1, 2, 3,4} _ [2+6]
7

11.

Candidates are required to give their answers in their own words as far as practicable.

Find the 8 — point DFT of x[n] = u[n] - u[n-4] using FFT DIT algorithm.
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Candidates are required to give their answers in their own words as far as practicable

Attempt All questions.
The figures in the margin indicate Full Marks. Marks

Assume suitable data if necessary. IR

YA

Define even and odd type discrete time srgnals with suitable example Plot the signal

[2+3]
(5]

(6]

[2+6]

[2+6]
[6+4]

(4]

6]

1.
x[-2n+3] where x[n] = {1, 2,0, -1, -3, -4}

2. Determine whether the following system are:
a) y[n]= x[-n] is time-invariant or not.
b) y[n]=x[n ?] is linear or not. .

3. Find the output of LTI system having input srgnal x[n] = u[n+l]—u[n-4] and impulse
response h{n] = (1/2)"ufn-1]. .

4. Define ROC of z-transform Find inverse z—transform using partial fraction expansion of
X(@)=(' +52°- 32+4)/(z -1.5z-1),ROC:]7 <0.5. :

5. Draw the pole-zero in the z-plane for a system with poles at 0.45 +j1.06 and zeroes at
0.584j2.06. Also plot the magnitude response: (not to thie scale) of the system.

6. Compute Lattice and Ladder coeﬂicrents and Draw lattlce-ladder structure for given [IR
system H(z) = (0.5 - 22" + 3z7)/(1- 0.52" - 0. 727240327, :

7. Realize the given sysiem in Cascade form of 2““ order sectron m signal flow graph
representation. i, T
H(z) = {( 1 - 0.527)(1 + 0.352")(1 - 0. 32y ’)(1 0 3e"2""’5 ")} /{1 - 0.66™2") -
(1-0.667™2) (1+0.56"™72) (1+0. 532177y -

8. Design the FIR filter using suitable window for thc speclﬁCanons ‘
0.899 < [H(E?) | <1, for|o|<0.2n 2 .

[H ()] <0.01, for0O4n<o<n . 4
9. What is optimum filter? Show mathematical- expressron of Remez exchange algomhm for

FIR filter design. .
10.Design a digital low pass Butterworth ﬁlter by applymg brhnear transformatron

techniques for the given specifications: ' L T
Passband peak to peak ripple < 1dB "J-*"f =
Passband edge frequency = 1.2KHz
Stopband Attenuation >40dB
Stopband edge frequency = 2.5 KHZ
.Sample rate = §KHz :

11_Find 8-point DFT of sequence x[n] {1, 2,
frequency Fast Fourier Transform (DIFFFT) algonthm

12. Find x3[n] if DFT of x3[n] is given by X3(k) = X;(k)
3-point DFT of x;[n]={}, 2, -2} and xo[n] ={1,2,3,-1} respectively. -

* %k %k

* X, (k) where X;(k) and Xy(k) are

,3, 5,0, 4, 6} usmg Decxmanon in

[1+5]

[10]

(7]

(3]

e
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Explain Fourier transform multiplication property for two sequences. Write Drichlet’s

conditions for Fourier series. [4+3]
Find convolution between two signals X[n]=2"4[-n}, 0<a<l and h[n]=4[n] [6}
State Convolution property of Z-transform. Find inverse Z-transform of

X(z)=z/ {(z—0.6)(z + 0.5}, ROC: || > 0.6 [3+6]
Describe stability and causality characteristics of LTI system in terms of Impulse
Response and ROC of its transfer function with suitable examples. [4+3]
Compute Lattice and Ladder coefficients and Draw lattice-ladder structure for given IR
system H(z) = (0.7 1.52" + 0529 /(1 -0.52" - 0.722 +0.327) [6+3]
For the system described by the following difference equation: [2+8]

y[n]=0.67x[n]-0.3x[n —1]+2.75y[n-1]
Map the poles and zero in the z-plane and plot the phase response of the system.

Design a low pass discrete IR filter by Bilinear Transformation method to an
approximate Butterworth filter having specifications as below: [12]

Pass bandedge frequency (@p) = 0.22 n radians
Stop bandedge frequency (0s) = 0.54 7 radians

Passband ripple (8p) = 0.11
Stopband ripple (3s) = 0.22, Consider sampling frequency 0.5 Hz.

Why we need DFT? Find 8-point DFT of sequence x[n] = {1,2,3,3,5,1,4,2} using
Decimation in frequency Fast Fourier Transform (DIFFFT) algorithm. : [2+8]

In which case do we choose FIR filter and IIR filter? Design a Kaiser Window to meet
the following specifications. [2+4+4]

099 <™ |10, for 0<w<0.161
me~)<001,  for 0.18m<w<2m

" Draw the flow chart for Remez- Exchange algorithm

* ¥k
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. ‘ a
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Determine whether the following sequences are linear or not: [3+3}

a) yln]=x’[n]
b) y[n]= co{%n +§)

Find the output of LTI system having impulse response h[n]= 2" *{u[n]-u[n-3]} and -
input signal x[n]= §[n]+8n-1]+98[n-2]. . ' - [5]
List out the properties of Region of convergence and locate the ROC of the following |
signal. ~ [3+6]
x[n]=(0.6)"u[n]+(0.25)"u[n]

Draw the poles and zeros in the z-plane for a system with poles at 0.45+)1.06 and zeros at
0.58+j2.06. Also plot the magnitude response of the system. . [2+8]
Draw the Lattice structure from the following system function: - [7+3]
A 1
342774 1552,370
24 8 9
5 5 . . - Y )
And represent 3 and —g.m sign magnitude, 1's complement and 2's complement format.
(12]

Design a digital low-pass filter with the following specification:

onstant to 0.7 dB below the frequency of 0.15 =

i) Pass-band magnitude ¢
ies between 0.6ntom

ii) Stop-band attenuation at least 14 dB for the frequenc
Use Butterworth approximation as a prototype and use bilinear transformation method to-

obtain the digital filter.

Design a linear phase FIR
specifications:

0.99< ]H(ej“'v)l <101, for 0<Sw<0.197
}H(ef“)] <001, for 02ln<w<n

filter using Kaiser Window to meet the following
. o [8+4]

Draw the flow chart for Optimum filter design.

How fast is FFT compare to DFT? Draw the butterﬂy‘diag
n]=n+1 using Decimation in Time FFT algorithm.

nvolution property of DFT. Find the circular convolution of

ram of 8-point DFT of &
[3+7)

sequence as X[
[1+5]

Staie the circular co

¥, (y=1{1.2-11} and x,(n)={13,37}
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

"Define Power and Energy type discrete time signal with suitable example. Differentiate

between Fourier Series and Fourier Transform. [3+4]
Find the output of LTI system having impulse response hin] with h{-2] = 3, h{0] = 2,
h[1] =1 and input signai x{n] = (2)", for -1 £n <3. Also check the answer. [5+2]

Plot the pole-zero in z-plane and draw magnitede response (not to scale) of the system
described by differential equation

y(n)-0.3y(n-1)=2x(n- 2)+0.7x(n=1)+4x(n) [2+7
Draw the lattice structure from the following system function
1 ,
H(t)= ]
I+Ez'l +=z7 +?'—z'3 +z°
3 3

What is optimum filter? Show mathematical expression of Remez exchange algorithm for
FIR filter design. [2+6]

List out the properties of Region of convergence and locate the ROC of the following
signal
A{n)=(0.1)" u[n)+(0.3)" u[-n~ 1] [4+6]
Using bilinear transformation, design a digital filter using Butterworth approximation
which satisfies the following conditions

0.8 <|He'Y| <1 for0< W<0211

|He'™ <02 for 0.6TI< W <TI [10]
How fast is FFT? Find X(3) and X(5) for given sequence x[n] = {1, 2, 3, 2} using
DITFFT algorithm. : ' [2+8]

Differentiate between linear convolution and circular convolution compute circular
convolution of signals :

X;[n]={0,0, 1,1} and Xp[n] = {1, 1, 1, 1} [3+7)

% % %
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Candidates are required to give their answers in their own words as far as practicable.

Artempt All questions. ‘
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Plot the sequence x[n]=u[n]-u[n— 3]+58{n—4]¢nu[n- 6]. List out the properties of

LTI system. [3+2]

Determine whether the following system are: [3-+3]

a) y[n]=y[n-4]+xn- 4] is Time-invariant or not

b) y[n]=x"[n]is Linear or Nor-linear

Define a ROC. What are the properties of ROC of z-transform? Find the inverse Z-

wansform of X(z) = (22° +22 +3z+5)/(z" -0.12—02),ROC g <0.4. C[143+45]

The poles of a system are located at: 0.45-0.77i and 2403, vMap the po]es and zero in

the z-plane and plot the magnitude response of the system. [2+8]
11 realization of the following system. 151

Obtain the Direct Form I and Direct Form

3y(n]+y[n-1]+2yln-4]= 2x[n)+x[n-3]
fficients corresponding to the FIR filter with the

Determine the lattice coefficients coe
system function: [5]
: ; 52 25 1
H(z)=A.(2) =1+ =7 +—=27 +—z"
(2)=A4(2) os’ "0 3
Design a digital low-pass filter with the following specification: [12]
i) Pass-band magnitude constant to 0.7 dB below the frequency of 0.157
ii) Stop-band attenuation at least 14 dB for the frequencies between 06ntom
Use Buiter worth approximation as a prototype and use impulse invariance
method to obtain the digital filter.
Design a FIR linear phase filter using Kaiser window that meets the following
specifications: ' o [9+3]
[H(eM)] <0.01, 0< |w] < 0.25m
0.95< |H(ejw)] <1.05, 0.35m <jw|<0.6n
[H(e™)| <0.01,0.65m < jwj<n »
Also determine the minimum length (M+1) of the impulse_ response and Kaiser
window parameter f. ‘
Why do we need DFT? Draw the butterfly structure to compute the DFT of the following
signal using Radix-2 DIFFFT algorithm, and compute X(2) and X(1) only
[3+7]

1¢ Define zero padding. Find the.

«[n]={1.5-11.8.0.63,1.7}

Yinear convolution through circular convoluiion with
padding of zeros for the following sequences: X[n]= {1,1,1.1} and h[n}{2.3}. {1+5]

ok
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~ What is an optimum filter? Show mathematical e

Candidates are required to give their answers in their own words as far as practicable,

Attempt All questions. ’
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define Energy and Power type discrete time signal. Check whether signal

x[n]=el™ /319 § veriodic or not. Ifit is periodic, state its periodic time. [2+2)

Find the output of LTI system having impulse response hfn]=(1/2)" {u[n+2]-u[n-2]}
and input signal x[n] = {2, 1, 0.5, -1}. Also check the answer.
State and explain the properties of a Region of Convergence (ROC). Find the inverse z-

tmnsfom of X(z)'; 22[] —%z"}(l +z7! Xl - z") : .[3+3]

Plot the pole-zero in z-plane and Draw Magnimdc-Res'ponse (not to the scale) of the

[B+2]

system described by difference equation .
¥{n]}~0.4y[n-1]+0.2y[n-2] = x[n]+0.5x[n - 1]+0.6x[n - 2]+ 0.8x[n-3] , [3+7]
Draw the direct form and Lattice structure of a filter with system function

: [3+7]

H(z) = 140.72'+1.222.7°.
Why Kaiser window is better than other fixed windows in FIR filter design? Find out first

* six coefficients of impulse response of a low pass FIR filter having Pass band edge

frequency o, = 0.2, Stop band edge frequency ®;=0.51 and Stop band attenuation
o =41dB using any appropriate window function. = [2+6]

xpression of the Remez exchange
algorithm for FIR filter design with flow chart. [1+6]

Design a low pass discrete IIR filter by Bilinear Transformation method to an
approximate Butterworth filter having specifications as below: o

Pass ban_dedbge frequency (@) = 0.27 n radians
Stop bandedge frequency () = 0.58 « radians

5]

Passtand ripple (8,) = 0.11

10.

Stoptand ripple (8;) = 0.21, Consider sampling frequency 0.5 Hz.

Compute the 8-point DFT of the sequence x[n]= {%,%,%,—;—.,0,0,0,0} using Decimation in
Frequency Fast Fourier Transform (DIF-FFT) algorithm. o - (7]
What is a zero padding? If X, (k) and X,(k) are DFT of sequence xi[n] = {1,2, 0, 1, -2} :
and xy{n] = {1, 0, 1, 1, 2} respectively then find the sequence x;[n]; If DFT of x3[n] is

given by X5(k) = X;(k), Xy (k). [1+7]

% %k
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. ’
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define and plot a discrete time unit step signal. Explain its relation with unit impulse _
signal. [1+2]

Calculate y[n], if x[n] is x[-2] = 0.5, x[0] = 1,x[1] = 0.75, x[3} = 0.5 and n[n} is [0} = 1,
n[1]=0.75and n[2] = 0.5 and verify your result. {61
Define a2 ROC. Find inverse Z-transform of X(z) = (2z3+222+3z+5) ! (£-0.12-0.2),
ROC: |7 < 0.4 [1+5]

Define the difference equation with example. The Poles of a system are located at:-
0.45 + 0.77i and 2 + 0.7i and zeros at: 1.2 * 0.43i. Plot the magnitude response of this
system. ' [2+8]}

Draw the Lattice Structure from the following system function: (10}

14,9 2, 4,3,
1+-§z +87. +37. +z

2 4,22 23, -4
1+-§z +8z +32 +z

Design a digital Butterworth low pass filter satisfying the constraints

’ 4
{0.707 <|H(E™)) =1 0swsy
|H(e™)] < 02 §4z <wen
With T = 1sec using bilinear transformation method. Realize the filter using the mest

convenient realization form. [11+4]

Design an FIR linear phase filter using Kaiser window to meet the following
specifications: ‘ ‘ (8]
0.98 < [H(e™)] < 1.02, for 0 2w 2 0.97

|H(e™)| < 0.01, for 0.14m S w < )

8 Draw the Howchart of Remez-Exchange theorem and explain it. {71

9.

Why we need FFT? Find 8-point DFT of sequence x[n] = {1, -1, 3,2,1, 1,3, -2} using
Decimaticn in frequency Fast Fourier Transform (DIFFFT) algorithm. [2+6]

10. Find x3[n] if DFT of xs[n] 1s given by X3(k) = X{k) Xa(k) where Xi(k) and X,(k) are

5-point DFT of xi[n} = {1,-2.5, 1, 2} and xo[n] = {1, 2, -3, -2 respectively. [7}

¥k
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
Explain the process of calculating fourier series coefficients. 3]
Determine the system output y(m) of the following signals: h(n) = {111} and
' [6]

x(n) = {LLLY)
Define a ROC. Find inverse Z-transform of X(z) =z/{(z—0.4)(z+1 5)°},ROC: [4 <04 [1+5]

State linear constant coefficient difference equation and corresponding system function.

Determine the output sequence of the system with impulse response h{n]=(1/2)"u[n]

| B

when the input signal is x[n]=10- 5sin(rn/2)+20cosnn —o0 <np <. [3+7]
5. The system function of a filter is H(z)=2+1.8z" —1.6z7 +z. Draw the Direct Form
and Lattice Structure implementation of the above filter. [3+7]
6. Explain in detail about how rectangular window is used in FIR filter design. How Gibb's
" oscillations arise in this process. [6]
7. Explain about Remaz exchange algorithm with suitable derivation and flow chart. [9]
8. Using bilinear transformation, design a butterworth low pass filter which satisfies the
following Magnitude Response. - [12]
089125 <[H(e™)|<1 for0<w@<02n
[H(e™)|<0.17783 " for03n<o<n
9. Explain briefly about bilinear transformation method of IIR filter design.
10. Why do we need DFT? Find 8—point DFT of sequence x[n]: {1,-1,2,2,1,1,2,2} using Fast
Fourier Transform algorithm. : - [2+6]
11. Find x,[n] if DFT of x,{n] is given by X, (k) =X, (k) X, (k) where X, (k)and X, (k) are
n] = {2,1,-3,~1} respectively. _ [7]

5-point DFT of x,[n]={1,-2,2,1.4} and x,[

% %k %
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.. :

v The figures in the margin indicate Full Marks.

v Assume suitable daia if necessary.

1. How fourier series coefficients are calculated? Explain. (4]

9 Find the output of LTI system having impulse response hin] with h[-2] = 1, h[0] = 2,
h[1]= 3 and mput signal x[n] with x[0] = 1/2, x[2] =2, x[3] = 3. Also check the answer. (3+2}

3. Explain the properties of Region of Convergence with examples. 16}
4 Describe stability and causality charucteristics of LTI system in terms of Impulse
Response and ROC of its transfer function with suitable examples. _ {4}
5. Plot the pole-zero in z-plane and Draw Magnitude Response (not to the scale) of the
system described by difference equation. _ ‘ [2+4]
y[n}-0.4y[n—1]+0. lyin —2]=x[n]+0.6x{n— 1] '
6. Determine the Direct Form I and Direct Form 11 realization of the following system. [5]

y(n)=-0.1y(n-H+ 0.2y(n—2)+3x(n) + 3.6x(n—2)+0.6x(n-2)
7. Compute the lattice coefficients and draw the lattice structure of foliowing FIR system. 15]
H(z)=1+22"+2"

8. Describe how digital FIR filter can be design by window method. Why Kaiser window is
better than other fixed windows in FIR filter design? [5+3]

9. What is an optimum filter? Show mathematical expression of Remez exchange algorithm
for FIR filter design. [1+6]

10. Explain about the advantages of selecting bilinear transformation method over impulse
invariance method (I I M). Design a digital low pass Butterworth filter using impluse
invariant transformation with pass band and stop band frequencies 200Hz and 500Hz
respectively. The pass band and stop band attenuation are -5dB and -12dB respectively.

The sampling frequency is 5kHz. Use IIM method. [3+12]
11. Find the FFT of the signal x[n] 1.1,2,43,L2.] using DIT-FFT algorithm. &3

12. Compute Circular Convolution of h(n) = {1,2, 1, -1, 1y and x[n] = {1,2,3, 1}. N

k% %
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary. :

Define energy and power signal. Check the signal x[n] = u[n] and x[n] = 8[n] is Energy or

Power type. [2+3]
Find the output of LTI system having impulse response h[n] = (1/3)" {u[n+1]}-u[n-2]} and
input signal x[n] = {2,1,0.5,3}. o [5]
State the properties. of region of convergence (ROC). Drive the convolution property of
Z-transform. - [3+3]
Find the output of LTI System having impulse response h{n] = (1/2)" u[n] and input .
signal x[n] = 5¢™ for -0 <n < co. [4]
Plot Magnitude Response (not to the scale) of the system described by difference
equation. ’ : [6]
¥{0}-0.5y[0-11+0.3y[n-2] = x[n]+0.7x[n-1]
Determine the Direct Form II realization of the following system ‘ [4]
y(n) =-0.1y(n —1)+0.72y(n —2) +0.7x(n) - 0.252x(n - 2)
Compute the lattice coefficients and draw the lattice structure of following FIR system - [6]
H(z)=1+22" =322 +4z".
Draw the flowchart of Remez-Exchange theorem and explain it. Design an FIR linear
phase filter using Kaiser window to meet the following specifications: [6+8]
0.99 <[H(e™ )| <1.01,for 0 > w 2 0.19% |
[He™)| < 0.0, for 021 < w <
Design a low pass digita] filter by Bilinear Transformation method to an approximate
Butterworth filter, if passband edge frequency is 0.25 = radians and maximum deviation
of 1 dB below 0 dB gain in the passband. The maximum gain of -15 dB and frequency is
045 7 radians in stopband, Consider sampling frequency 1Hz. 15]
Find 8-point DFT of sequence x[n] = {1,1,0,1,0,1,2} using Decimation in Tim'eAvFast :
Fourier Transform (DITFFT) algorithm. o o ' [77 -
Why we need DFT? If X (k) and Xu(k) are DFT of sequence xi[n] = {1,2,4} and
x;[n] = {-1,2,3,1} respectively, then find the sequence x3[n], if DFT of x3[n] is given by

[2+6]

%5(k) = Xi(k) Xa(k).

*k %
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Candidates are required {0 give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

el

Find the even and odd part of signal x[n], ‘ _ {3

) 1 for-4<n<0
xfnl=
2 fori<n<d

A discrete time LTI system has impulse response h(n)={13,2-11} for-1 = n < 3.
etermine the system ouiput y(n) if the input x(n) is given by x(n) = 28(n) - &(n-1). (6}
Define ROC. Find inverse Z-transform of : [1+5]

X{z)= V{(z- 0.5Xz+ 2y, if
i) ROC: 0.5<izl <2
it) ROC: 1zl <0.5

i) ROC:1zi>2

The poles of a system are Jocated at: 0.45+0.77i and -2 £ 0.3i and zeroes at: 1.2+ 3i. Map

the poles and zero in the z-plane and plot the magnitude response of the system. [2+8
Compute  Lattice coefficients and draw lattice structure for given IR system
H@= 1/(1—0.012"’— 0.232240.52°). Also check the stability of given system. - [4+2+1]
Whit is limit cycle effect in recursive system? Describe with one example showing how it
occurs. / _ (3]
Design a low pass ,FH’{ flter having Pass band edge frequency ©p = 0.37, Stop band edge
- frequency ©s = 0.5; n/ and Stop band attenuation Os = 40 dB using any appropriate window
function. ‘ ' 181
What is optimum filter? Show mathematical expression of Remez exchange algorithm for
’ : - [1+6]

FIR filter design.

What is the advantage of bilinear transformation? Design a low pass discrete time
Butterworth filter applying bilinear transformation having specifications as follows: [2+9+4]
Pass band frequency (Wp) = 0.25 w radians - R ’
Stop band frequency (wg) = 0.55 = radians

 Pass band ripple (3,) =011+ = L

10.

and stop band rippie (85,=0.21

Consider sampling frequency 0.5 Hz.

Also, convert the obtained digital low-pass Siter to high-pass filter with new pass band
frequency (W'p) = 0.45 7 using digital domain transformation.

Why do we need Discrete Fourier Transform (DFT) although we have Discrete-time

Fourier Transform (DTFT)? Find circular convolution between x(n] = {1, 2} and
yin}:u{n}-—u{n-:ﬂ. - ' S

erfly diagram and compuie the value of X(7) using 3 pt
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v Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt All questions.

v The figures in the margin indicate Full Marks.

v" Assume suitable data if necessary.

1.

A

Find the odd and even part of the following signal: [4+5]
Axin]
2
1., ’
HERREE
4 3 2 4 0 1 2 3 4 n

4

A discrete time LTI system has input signal and impulse response as,

1 -1<n<1 1 —1<n<1,. . hice
x{n} = { 0 elsewhere and h[n] = { 0 elsewhere Find the output of the system using graphical
method, '
Find the inverse z transform of: [6]
X(Z) = (127" +22Y(1+1.52'+0.527%) , 2] > |
using partial fraction method.
Why do we need difference equation? State linear constant coefficient difference equation- ..
and corresponding system function. ' [2+3+5]
Consider an LTI system with impulse response h{n}=(1/2)" u[n]. Determine y[n], if the
input is x[n] = Ae™
If a3 stage lattice filter for all pole polynomial has coefficients. [5]
K, = l, K2 = %and K;= -;— Obtain the system function of this filter.
What is the importance of quantization in Digital Signal Processing? Which one is better
jounding or truncation? Explain about limit cycles in recursive system? Define dead
band. , (1+1+2+1]
Explain in detail about how rectanguiar window is used in FIR filter design. How Gibb’s
escillations arise in this process. [6]
What is a Remez exchange algorithm? Derive its equation and draw its flow chart. 9]
. Design a low pass digital filter by Bilinear Transformation method to an approximate
Butter worth filter it passband frequency is 0.27 radians and maximum deviation of 1db
telow 0 dB gain in the pass band. The maximum gain of -15 db and frequency is 0.47 .
{151

1adians in stop band, consider sampling frequency 1 Hz.

A system has input signal x[n] = {1,2,3,4} and impulse response hinj = {1,3,5,7} and the
DrfY he ouiput of the system yin] if

DFT of x/nl is XK and the DI Gf Jii—i"-‘ 18 Hikl Find the
L4 L 1R} 3
G{k] =X [E\’.}FYI}_:;\}

~- NTT L $1 1 . snd »iot the
Find DFT for {1. 1, 2. O, and plot e

. v T~ . . .
L TET TN bgriasfiv alaseithe
using rri i CUuSiay QIZOTHNE
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Candidates are required to gwe their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Determine which of the following signals are periodic and compute their fundamental
period: : {31
1) Cob(nn‘/S)

i) Cos{n/2) cos(mn/ /4y

Find output, y(n) when: h(n) = {5,4,3,2} and x(n) = {1,0,3,2} (6}
List out the properties of Region of Convergence. Find the 7-transform and locate the

ROC of the signal. [2+4]
x[n]= (— —) ufn]— (——‘J u[-n-1]

Tind the output of LTI System having impulse response 4]

hin} = (1/3)" u[n] and 1nput signal x[n] = 562 for -co<n < 0.

Plot Magnitude Response (not to the scale) of the system described Ly difference
equation. y[n} - 0.3 y[p-11+0. 225y[n-2] = x[n} + 0.5x[n-1] {61

Determme the Cascads Form realization of the following system. 4]
ym]——y[n l]-i- y n—2]-x{n}- 2x[n-1}=0

Compute the lamce cocfﬁuents and draw the lattice structure of following FIR system

H(z)=1+3.12" 1455272 +4.227 342327 [6
escribe how FIR filter can be designed by window method. Discuss the characteristics
ﬁfferent type of window function. [4+4]

What is an optimum fiiter? Show nathematical expression of Remez exchange algorithm '

for FIR filter design. [1+6]

. Using bilinear iransformation method, design a di gital filter using Butterworth
approximation which satisfiers the foliowing conditions: 110}
08<‘He’w‘<l for 0<w<0.2n
le?|<02 for 0.6TSW ST
e 0.1+0.4z7
. A digitel LPF with cut off frequency we = 0. 2575 nis given as B(Z) = - 5
1-0.627 +0.1z

Dresign a digital high pass filier with w', = 0.35677. o - 8]

ing zones. Find 8- -point DFT of sequence. [1+6]

0,1,1,2} using Tecimation in Time Fast Fousier

4

Circuiar Convol DFT [2+2+4]

& DFTY State and prove Circwiar Lom solution property of U f
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1. Find the even and odd part of signal x[n],’
i ' 1 : for~4.<_n50
x[n]= 17

Tlustrate the signifi cance of convolution summation in cm.at
the convolution of the following sxgnals h(n) {1 0.1} and x(n

[

ign { analysis. Compute

N’
il
—t—
o=
)
[N
|
|
)
p—
N
s
| S—

Deifine Regien of Cu.m,racm,e Find inverse Z ’i"ra; sfonn of

"“'.’z)=z/{(z—})(z—2) },ROC:|2]<1
Gl"EH H(z) fora system with the fo]lowmo dlfﬁ,rence equation: ‘ '

’ y(n) =x(n)+x(n =2} . : (25:5+2]
Plot its poles and zeros in z plape. Detelmme iis maem‘ude response. Also, d
whether system is causal and stable : -

Lo

=
et
|~
9]
Vomed

[SEN

eterm II‘C

Draw latiice structure for given pole Zero system
H(z) = (0.5+2z7 +0.6272)/(1-032"" + 0.42" )

What do you mean by Limit Cycle? How it occurs in recursive system?
Show that the ﬁher wuh

(¥

~—
bed
.y
W)

L —

o

What is ihe condition satisfied by Linear phase FIR filter?
hin)=1{ t= 1,0.1}-4s a linear phase ﬁher.

~. 8. Use Han ning window method to desmn a digital low-pass FIR filter with pass-band ed"e -
frequency (w,) = 0.25m, s stop-band edge frequency (w) = 0.357 vyhcrc maln lobe mdlh of

' Hanning window is 87L’M. M is the filter Ieng‘h

. <
Kol
o
AN
e

0

Why Spectral Tr'an‘sformanon 1S reauxred" :
 jow pa.,:. digital filtzt" by Y 1mpu_<e invariance method o an approx ximate

tterwortia Dilter, if passb band edge frequency is 0.2 « radians and maximum devi iation of
B below 0 dB gain in the passband. The maxinwm gain of -15 dB and ueouencv 1S

7 radian in <topband consider sampling frequency 1Hz. .

=4
e w]
Lh 2 '('/h
. -t
s q_a}
CS

==
Tlad,
L/\

. w ”1} do we need Discrete Fourier Transform (DFT) although we have Discrele-iime -

rier Transform (DTFT)? Find circuler convolution between
xfn .—{7 7} a'lG y[n]=u{n]-uv{n-41

"‘“‘X
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4
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fen

Define LTI system. Find lhs. ouiput of LTI system -having impulse 1eSponse -

L fn}=2ua]-Zu (n-41 and input sxgnal x[nl= (1 3 uln) : [1+4] -
State the pro Wpemes of region of convergen (1\ 9 Derive the tme shifting property of
£ B - a4
Z-trans;orm. : : [3+3]
Vhy do we nesd Difference Emaam” Draw Pcle zero in Z-Plane and Dl\)l man"uce
* - respouse (not t© the scale) of the system described b “I rence equation S [2+2+6)

v[n] 0.4 »'['1 1] +0.2y [n- 2]=x[n]+ 01>\[n—\]-006 [n-2]

Determine  the  Direct Form I cealizetion  of the following  system

-,.y(n)— Lly(@h)+ 077) (n-2)+ 0. 7x(n) - 0.252x ( (n-2) ‘ 4]
Compuis the 1amce coefiicients and draw he la“tra structure of follomw FIR s;czerl o
H(Z)—J"'"Z S3z2+ 477 T S [é]

,Design a digital FIR filier for the design of the low pass filter having .
@p= 037, 0= 057,05 % 40 dB using suiteble window functior By -

. :What is optirnum ﬁher‘? Describe Remez exchange algorithm for FIR ﬁlter deexgl with o

©fiow chart. ' ‘ B [1+6]

..‘.7‘.'"11:1'2 is the advantage of bilinear transfo rm:tmn" Demgn a low pass discrete time
B‘ui‘er"eﬁ! fiiter app}ying bilinear transf_ A0 na\u-w specifications as -va’s - [2+5+4]

- Pass bmd ﬁequency (wp)=0.257 radians
Stop band frequency (ws) = 0.557 radians T
- Pass band ripple (8p) = 0.11 - S R
And stop band upple )=0. 71 S
Consider sampling frequency 0.55 iz
(2+7]

-t
[@)
Busti

T
I

e
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.-3.What is a_ samp]ing? How are the spectrum 0

11. Perform circular convolution of the sequences x[n] =

,_ / 'NSTITUTE OF ENGINEERING - iLevel | BE Full Marks | 80
/4 “Examination Control Division, { Programme BCT ... ... | Rass Marks, 2.
4 | .. 2069 Bhadra - -  [Year/Part . IV/IL | Time 3hrs.
- Subject: - Digital Signal Analysis and Processing (EG774CT) - - .
v Candidates are r‘équirc& to give their answers in their own words as far as practicable. -
v Attempt All questions. o - : '
" Thefigures in the margin indicate Full Marks. © -
V. Assume suitable data if necessary. ’
1. Plot the sequence x[n] = u[n + 8] —ufn Y Bl
(4]

2. What s the period of following signals?
(a) x[n] = cos‘(?—;f n)
.7
(b) x[n] = &’s"
f continuous time sngnaland the spectrum o
_ of signal obtained by sampling the continuous time signal related? Illustrate with =~ [ 6]'“ ’
diagram. .

4. Write about the following properties of discre
(a] linearity, [b] time invariance, {c] memory,

te time system: )
[d]causality [e] stability. . [39]

5. Find the frequency response H (e’?) of the system characterized by difference

equation y[n] — 6.8 y[n — 1] + 0.15 y[n — 2] — x[n] = 0. Plot the frequency response
of the system. . (6]
:6. Realize the system function
H(Z) o . - — o -
7 1-05z)(1-07e iz-1) (1~ 0.7¢/4271) (1 - 0327)
-in-terms of cascade of second order sections. Draw the block diagram of the cascade
realization. c (6]
7. \Write about the sign magnitude and 2’s complement representation of binary
fractional number. Write about truncation erer‘r‘apq rounding eror. (6]
-8. Describe digital Butterworth filter dcsi‘gn using impulse invariance technique. What
ave the limitations of impulse invariance technique? 5]
9. Derive the expression for frequency response of symmetric linear phase filter of ' 6]
length M, where M is odd. : : ]
“10."Use the Hanning window to desi-gﬁ a digital'ldw¥pasé FIR filter with Pass band '
. 8]

frequency (@,) = 0.257and Stop band frequency (@s) = 0.37

(1.0 1]and hln)=[1 02 2] [5]

12. Write about multiplication and convolution property of Discrete Fourier Transform. (6]

13. Draw the flow diagram of four point decimation in time Fast Fourer Transform ‘
algorithm. (4]
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1. Fmd the eneroy and power of the 51gnal x[n] u[n]

2. Find the period of the signal x[n] —Z'nw—w S[n =2 - 3m] Fmd the- Founer senes

coefﬁcxents of the signal x[n}.

"3. State whether or not the system y[n] = e’“z"1 1S ( a) linear (b) tlme mvanant (©) memoryless
(d) causal. W'nP‘e x[nlis mput to system and y[n] is output of qutem : :

4 Convolve the sequcnces x{n] 3 u[——n 5)‘and y[n] u[n-— 3]

difference’ equanon yin) ————y[n 1] r——y[n 2] =x[n].. If input to the system 1S
¥[n] = sin (g r\)-;—sin(-’s— n) then determine output y[n] of the system.
: . 2 N . - c.

6. Realize the overall system function:

‘ 1ot e L5,y

-~ H(z)z______»-_,___—————————————*,_»_,__

R

4 o 105 Ay i
- z"‘)(l— ~,ej7z - _'z H- ! e 1z Y
7 o0 i :

U\'t-l

In terms of direct from 1 and direct from II structures. Draw the corresponding block
dizcrams of direct from Jand c‘nrorf from [T siminras, : ' : :

7 Mo the spectrura of continuous time signal Is elated o ‘spectruin of com esponding

discrete time signal obtained by sampling the contmuous time: mgnal'? Explain. Discuss -

whet is aliasing and how 1t occurs.

'. 8. If passband edge frequency wp = 0 25T, st0pband edge frequency @5 = 0: 457, passband
ripple 8, = 0.17 and stopband npple §, = 0.27 then desxgn a digital lowpas; Bu(terworlh
filter usma bilinear transformation techmque .

9. Use Blac‘p:man window method to design a d]ﬂ\tal 1ow pa°s FIR filter with passband edge

. 12w .
- Blackman window 15 l;;{,M is filter length.
1 h

sjgorithm © Fnu the d discre

10. Usz
) T

FOLI!'\C; }rEnst om

frequency @y = 0.247, stopband edge frequen 034w Prs’/'?m lobe width of -

(61

)

s 'Fmd the frequency response of the Imear txme mvanant systcm chara\,tcnzcd by_ SRR

ul

— N
o
F—

(18]

(93

o2
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v’ Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
V' The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. What do you mean by Air Traffic Management (ATM) and why it is necessary? Describe
in brief about the types of ATC. [2+2+4]
2. Describe different organizations involved in aviation field. Explain role of ICAO in civil
aviation. [4+4]
3. Explain in brief the working principle of NDB. Also discuss the limitations of NDB. [3+5]
4. Describe VHF omnidirectional range VOR as a navigational aid with basic working
principle. Why Doppler VOR is more pronounced than Conventional VOR? [6+2]
5. Describe the general principle of DME transponder with block diagram. List different
types of errors associated with DME and explain how it can be minimized. [4+4]
6. Explain how Localizers and Marker Beacons guide an aircraft to the centerline of the
runway. [6+2]
7. Derive the free space RADAR equation. Explain operation of secondary surveillance
RADAR with its coding principle. ’ (8]
8. What should be the minimum receiver sensitivity of the primary antenna to detect a target
at 60 Nautical Miles from station while power meter shows 1.6 kW at operating
frequency of 2.7 GHz? It assumed that antenna gain of the RADAR is 48 dB with -
waveguide loss of 6 dB. Assume standard echoing area = 15 m’. [8]
9. How GPS helps to determine position of an aircraft? Write briefly about INMERSAT
satellite. [3+5]
10. Write short notes on focusing on function of: ‘ [2x4]
a) ADF ‘
b) GLONASS

*k ¥
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
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Assume suitable data if necessary.

Describe the different type of communication systems used in ground to ground and air to
ground communication in aviation based air traffic management.

Describe different organizations involved in aviation field. Mention role of ICAO in civi]
aviation.

3. Describe the working principle of NDB. What is the limitation of NDB?

How VOR is different than NDB? What is the siting requirement of VOR?

5. Discuss the importance of squitter vpulses in DME. Describe different types of errors and

9.

echo in DME and how its effect can be minimized?

Discuss transmission techniques of Localizer system of ILS and also mention type of its
antenna system.

What should be the minimum receiver sensitivity of a primary antenna to detect a target
at 60NM from station while power meter shows 1.6kw at operating frequency 2.74 GHz.
It 1s assumed that gain is 48dB and wave guide loss is 6dB. Standard echoing area = 15m?
Describe the principal of operation of Primary and Secondary RADAR. What are other
means of survellance in civil aviation?

Describe the working principal of Global Positioning system (GPS) with suitable
diagram. How GPS can be used in Aviation?

10. Write about ADF and its component.

* %k
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
All questions carry equal marks.
Assume suitable data if necessary.

a) What different type of communication systems are used in aviation for the efficient
Air Traffic Management?

b) What is ICAO? Explain its role in Civil Aviation.

a) What are the problems that a pilot might face if he is using the NDB as a primary
navigational aid?

b) Explain briefly how aircraft extracts the Azimuth Information with the help of VOR
receiver.

a) Explain the working principle of a DME with a suitable block diagram.

b) What is ILS and how it helps the aircraft to land in a poor visibility condition.

Derive the free space radar equation and explain clearly on the basis of this equation

how the maximum range can be achieved.

b) Describe the working principle of Secondary Surveillance Radar (SSR) in your own
words?

a) What is GNSS and how it helps the aircraft for Navigation?

b) What are the functions of CVR and FDR in an Aircraft?

* %k %k
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v Candidates are required to give their aaswers in their own words as far as practicable.
v Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. What are the types of ATC? What do you mean by ATM? Why is it necessary? [4+142]
2. Write about the frequency bands used in Aviation. Describe how HF ground to ground
communication works. [4+4]
3. What are the factors affecting output of loop aerial antenna? Show mathematically what
are the uses of NDB? Discuss its drawbacks. [4+2+4]
4. List out merits of DVOR over CVOR. Explain the reference signal generation in DVOR
with neat and properly labelled diagram. ’ [4+6]
5. With figure, explain how DNE transponder operates. How is error caused by echo pulses
eliminated in DME? [5+4]
6. Explain how localizer guides an aircraft to the centerline of the runway. [6]
7. Write about principle of operation of secondary radar with its coding system. [5]
8. Explain the working of primary radar with its block diagram. [5]
9. How does GPS determine position of an aircraft? (4]
10. Discuss the components of ADF (Automatic Direction Finder) in brief. [4]
11. Write short notes on: (any four) . [4x3]

i) GILNASS vs. GPS
ii) Marker becomes in ILS
iii) Piloting and dead reckoing
iv) FDR and CVR
v) Automatic dependence serveillance
* Kk
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What is an AFTN? What are the different message categories in AFTN? Explain in briéf
the message format of AFTN message with proper example.

Explain in brief the working principle of NDB Also discuss the impact of top loading in

NDB antenna.
Differentiate between Conventional and Doppler VOR. What are possible VOR errors?

Explain each of them in brief.

How distance measurement is achieved using DME? Explain in detail.
5. Discuss the basic operation-of Glide slope with a diagram. Also mention the uses of

different type of Glide slope. !

What shouid be the minimum recexver sensitivity of primary antenna to detect a target at

60 NM from station while power meter shows 1.6 KW at operating frequency 2.7 GHz. It
is assumed antenna gain of radar is 43dB with waveguide loss of 6 dB?

Derive the radar range equation. Why transmitted power is different for same coverage in-

ASR and SSR?

8. Explain the working principle of Automatic direction finder with proper diagrams.

Write short notes on:

i) History of aviation

i) Air traffic control

iii) International maritime satellite system
iv) GLONASS

* %k k
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
All questions carry equal marks.
Assume suitable data if necessary.

a) Explain briefly how Air Traffic Control takes place in an International airport.
b) What is ICAO? Explain its importance and functions in civil aviation.

a) Explain briefly how aircraft finds direction with help of ADF receiver?

b) Why DVOR is preferred over CVOR explain brfeﬂy?

a) Explain the working principle of a DME with a suitable block diagram.

b) How ILS helps the pilots to land the aircraft in a poor visibility?

a) With a suitable block diagram explain the working principle of a Primary Surveillance
Radar. ’

b) In your opinion what are the advantages of Secondary Radar (SSR) over Primary
Radar (ASR)?

a) What is GNSS? Describe briefly in our own words.

b) What is Flight Data Recorder? Explain its function briefly.

sk
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11.

12.

13.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Write brief history of internet and WWW. 5]
Design a HTML form containing text box for First Name, Last Name, Phone No, radio
button for gender and checkbox for hobbies. ' ' [5]
What are different types of CSS and how they can be used with HTML document? [5]
What is Java servlet technology? What are the advantages of Java servlet over CGI? [2+4)]
Describe the concept of multi-tier architecture with reference to web technology. ‘ [6]
What is Document Object Model (DOM)? Explain different document object methods to
access and change the contents of HTML document. [1+5]
What are the key benefits of using MVC (model-View-Controller)? How MVC works?
Explain. - [6]
What is the purpose of CMS (Content Management System)? How CMS is different from
web application framework? o - [2+43]
Explain the concept of web 2.0. What are the major changes in web 3.0 over web 2.0?
Explain with example. g [3+3]
Explain how AJAX request and response method works. [5]-
Design a well formatted XML document and DTD for your XML document
“MyEmployeeList” which has fields and data as given in table below. “MyEmployeeList” -
have data myEmployee and myEmployee consist name, contact and address, in employee
listsome employees are considered to be bestEmployee. [10]
' my Employee

Name | Address

First Name | Last Name

Chhitz Devkota 9831000101 | Jumla

Narmada Gaudel 9831000102 | Humla

bestEmployee ’

Balkrishna | Rokaya [ 9831000103 | Parbat ,
Define service-oriented architecture. Describe HTTP methods that are supported by
REST architectural style for communication between client and server application. [1+5]
What is sematic web and what is its purpose? What are the roles of RDF and OWL in

’ ' [3+6]

semantic web? Explain with example.
* %k Xk
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a) Crawling
b) AJAX
¢) DOM
d) RDF
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v Candidates are required to give their answers in their own words as far as practxcable
v Attempt All questions. :
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. What is Internet and Web? Explain the importance of Web Technology. [4+4]
2. Design HTML User Registration form as below. Vahdate the regxstratlon form using
fJavaScript. - (10]
| User Registration Form |
Name L1
Email [ 5
Gender O Male O Female
Phone - | ]
Country [select <A
. Deseri pﬁon '
3. What do .you mean by Server side processing? Explain Mul.titier.architecture‘? [4+4]
4. Explain Dialogue Boxes in JavaScript? A [6]
What is Content Management system? Explain Web apphcatlon framework [3+5]
Differentiate Web 2.0 and Web 3.0? Why Tagging-folksonomies are 1mpo_rtant‘?' [4+4]
" Define XML and XSLT. Explain with appropriate example. - ‘ [10]
Explain Service Oriented Architecture (SOA). Differentiate SOAP and REST’? , [6+4]
What is semantic ‘web? Exp]am the purpose of semantic web with smtablevexample. [6]
10. Write short notes on: (Any Two) A e [2x3]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define XML? Design well formed XML document for “Student”, Student should have data such
as Name, Address, Phone and Email. Name should contain FirstName and LastName. Also write

the DTD {Document Type Definition) for your XML document. {2+8]
Design a HTML User Registration form as below. (10

User Registration F""m

Name

Boall T s

Gender " Male * Female

Phone L~' 1

] .
Interest :

Validate the registration form using JavaScript. Validation should be as:

i. Al fields are compulsory.
it.  Name should be all characters
ii.  Phone should be all numbers
iv.  Validate email format
v. Interest should be in between 20 to 1000 characters.

3. How internet evolved? Explain the importance of web technology. [4+4]

4. What is Document Object Model (DOM)? Explain on the basis of HTML/Java Script. [6]
5. Define web architecture with its importance. Explain the components of web-tier

architecture. [2+2+4]

6. What do you mean by client-side and server side processing? Explain with example. [7]

7. Define Web 2.0? Explain Web 2.0 tools Blogging and Social Networking. [2+6]
What is MVC (Model-View-Controller)? Explain the need and use of MVC in web

application framework. [2+6]

9. What is semantic web? Explain the purpose of semantic web with suitable example. [6]

10. Write short notes: (Any three) [3x3]

a) SOAP (Simple Object Access Protocol)

b) AJAX (Asynchronous JavaScript and XML)
c) REST (Representational State Transfer)

d) FTP (File Transfer Protocol)
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v Candidates are required to give their answers in 2 their own words as far as practicable.
v Attempt All questions.
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Y Assume suitable data if necessary.

1. Describe the process of knowledge discovery in databases. Explain the specific

challenges that motivated the development of data mining. [3+3}
2. Suppose that the data for analysis include the attribute the frequency of stop words in

documents. The values are given in increasing order: 13, 15, 16, 16, 19, 20, 20, 21, 22,

22,25,25,25,25, 30, 33, 33, 35, 35, 35, 35, 36, 40, 45, 46, 52, 70. _ (6]

a) Use smoothmg by bin means with a depth of 3.

b) Use min-max normalization to transform the value 35 into the range from 0.0 to 1. 0.

¢) Use z-score normalization to transform the value 35 where the standard deviation of
the above frequency is 12.94. .

d) Use normalization by decimal scaling to transform the value 35.

3. 'What are nominal and ordinal attributes? Discuss how to handle missing data and noisy

data during data cleaning process. ‘ [6]
4. Describé the working mechanism as well as the merits and demerits of the holdout
method, random sampling, k-cross validation and bootstrap approaches in evaluating the
performance of a classifier. (8]
5. a) Wnte Aprion algonthm and using the algomhm find all the frequent itemset for the
following database. (min_sup = 20%). , 3
TID [ Al [A2 [ A3 [ A4 [ AS | A6 | AT | AB | AY
{o|1]J]o|tr|lof0]0}1]}]C0
31010 0 1. {1 .10 1 0 0
T4 | 0 0 1 0]01 0 0 0 0
5 101 0 0 |-0 111 1 0 0
T6 | 0 1 41 1 0|0} 0} 0 0
T7 1 0 1 0 0 101 1.1 0 1
8 | 0] 0 04 0 1 0 0 0 0
b) Is it possible to generate any rules out of the freqnent 1tems ‘considering any value of
confidence threshold? N B3]
6. Given the following confusion matﬁx, determine Accuracy, Error rate, Scnsitivity, “l

Specificity, Precision, Recall of the classifier model.

Predicted: Predicted:
n=165 NO "~ YES
Actual: :
’ = ‘ =10 - 60
NO "TN=50 FP=10
Actual: ; .
’ = =100 105
"YES FN=5 TP=10 {
55 110




7. How does FP growth approach generate frequent item sets without generating candidate
item sets? Explain with an example.

(6}
8. Define clustering. Given the matrix whose column represent different data points,
perform a K-means clustering on this dataset using the Manhattan as the distance
function. The center of the 3 clusters are initiated as A(6.2, 3.2), B(6.6,3.7) and C(6.5,
3.0). Provide the final cluster centers after 3 iteration. [8]
SO | 46 | 62 | 47 | 55 | 50 | 49 | 67 | 51 6.0
37 | 29 | 28 | 32 | 42 | 3.0 | 31 ] 31 {38 3.0
9. Explain hierarchical clustering method with an example of Dendogram plot. (6]
10. Describe the strengths and weaknesses of the statistical, proximity-based, density-based
and cluster-based approaches of anomaly detection. (6]
11. Write short notes on:

[4<4)
a) Time Series data mining .

b) Web mining

c) Data visualization

d) DBSCAN clustering

* k%
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" b) Starting with the base cuboid [data, spectator, locatic

Explain how data mising system can be integrated vith database/data warchovse SyStem.

Candidaies are required to give their answers in their own words as far as practicable.
Anempt All questions. o - :
The figures in the margin indicate Full Marks. -

- Assume suitable data if necessary:

Explain Data mining process with diagram. )

‘Suppose that a data waréhoixsé consists of the four dimensions data, spectator, Jocation,

and game, and the two measures count and chargé, where charge is the fare that a
spectator pays when watching a.gameé on a given date. Spectators may be _studmts,.adults
or seniors, with each category having its own charge rate: S
a) Draw astar schema diagram for the data warehouse. . - -

' on, game}, what specific OLAP
operations should you perform in order. to list the total charge paid by student
spectators at Dashrath Stadium in 20212 B -

Use the following methods to normalize the data: 200, 300,400, 600 and 1000. [2+2+2]

a) Min-max normalization b‘y' setﬁng min=0 and max=1

. . b) Z-score normalization .

¢) Normalization by decimal scaling

Constiuét a decision tree for the following data set using information gain. L (81
" Predict the class label for a data point with values<Female, 2, standard, high> .~ :
- Gender | Car ownership | Travel cost | Income level Txans&rt’mode _
Male 0 Cheap | Low | Bus
"~ Male 1 Cheap’ Medium . Bus
Female 0 - Cheap "~ Low Bus .
Male -1 ‘Cheap | Medium Bus
Female 1 Expensive High -Car
Male 2 - | Expensive Medium ' Car '
‘Female 2 Expensive | . High Car
Female | 1 Cheap | Medium Train
Male . 0 Standard . | Medium Train
Female 1 ~ Standard Medium - Train

Consider the ‘given transactional database from a grocery store. Use a support mres_hold

of 33.34% and confidence threshold of 60% to compute the following: . - 14

a) Build a frequent paﬁerﬁ tree (FP-Tree). Show for each wransaction how the tree

evolves. . , _ ) .
b) Use FP-Growth algorithm to discover the frequent itemsets from this FP-tree.

@

,_'[3'+3} _A

[4+4]
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Transcation ID | Items T i
T HotDogs, Buns, Ketchup | {
T2 HotDogs, Buns ‘\
4T3 HotDogs, Coke, Chips |
o IT4 Chips, Coke \‘
T5 Chips, Ketchup ‘l
. T6 HotDogs, Coke, Chips i
6. Calculate: Accuracy, TPR, FPR and Precision for the given confusion matrix for a g
classifier. - 4 L
Actual Class N ' “
Class 1 | Class 2 \
Predicted Class | Class 1 | 142 40 | !
' Class2| 98 720 \
7. Explain Naive Baiyesian classification algorithm with suitable example. - 6} !
8. Write K-means clustering algorithm. Generate two clusters from following dataset using
K-means clustering. - ' [2+6]
| Instance ! A | B-
pol12
2 251 1
3 3515
s a1}
5 35125
6 S1314. . . A
9. Provide answers to the folloWing with regard to the DBSCAN clustering approach: '[2+2+2]
2) How does the DBSCAN quantify the neighborhood of an object? How is a large

dense region assembled
b) How does DBSCAN fi

and minimum number of points
¢) Prove that in DBSCAN,
two neighborhood thresholds, Epsilionl < Epsilion2, a cluster (C) with respect to -

Epsilion] and MinPts must be a subset qf a subset of a cluster (K) with respect to

Epsilion? and MinPts.
10. Compare and contrast amon:
11. Write short notes on:

a) Minkowski Distance

from small dense regions centered by core objects?
nd clusters? How are the neighborhood threshold (Epsilion)

(MinPts) determined empirically in DBSCAN?
for a fixed minimum number of points (MinPts) value and

g three difference methods of anomaly detcction.‘ ' [6}-

b) Laplacian Correction in-Classification method

c) Page rank algorithm in Web mining
d) Overfitting problem in classification

* k¥
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Y Assume suitable data if necessary.

1.

("8}

Find the principal components and the proportion of the total variance explained by each
when the covariance matrix of the three random variables X, Xz, and X; is:

1 =20
X={-2 50
0 02

(2) Given the following points compute the distance matrix using the Manhattan and the
Supremum distance. ' : '

Points X Y
P1 6 3
P2 2 2
P3 3 4
(b) Given the following two vectors compute the Cosine similarity between them.
D1={40201])
D2=[20022]

. (c) Given the foliowing two binary vectors compute the Jaccard similarity and Simple

Matching Coeflicient.
P=[001101]
Q={l11101}

Suppose that a data warehouse for a sales company consists of five dimensions: fime,

location, supplier, brand, and product, and two measures: count and price.

(2) Draw a snowflake schema diagram for the data warehouse.

(b) Starting with the base cuboid {time, location, supplier, brand, product), what specific
OLAP operations should one perform in order to list the total coun for a certain brand for
each stafe per year (assume location has three levels: country, siate, city; and assume time
has three levels: vear, month, day)?

Why is a conilict resolution strategy often necessary for rule-based classifiers? Describe the
common conflict reselution strategies for rule-based classifiers.

The following datasct will be used to train a decision tree for predicting whether 2 mushroom
is edible or not based on its shape, color and odor.

Shape | Color | Odor | Edible
1 Yes

1 Yes
] Yes
2 Yes

wliwllwiie]
zl2[w|w

)

[2+1+2] -

[3+3]'



Yes
No
No
No
Ne
No

() Which attribute would the ID-3 algorithm choose to use for the root of the decision tree?
(b) Draw the full decision tree that would be learned for the given data.

i>llellelivliviie]
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Consider the multi-layer feed-forward neural network shown in the following figure. This
neural network has three inputs (x,), (x2) and (x3) connected to a hidden layer consisting of
two nodes (h) and (hz). The weight of the edge connecting (x;) to (;) is (w;i). The two hidden
nodes are connccted to the output node (o). The weight of the edge connecting the hidden
node (hi) to the output node (o) is (u;). The activation functions at hidden and output layers is

set to sigmoid function defined as follows: [2+3+4]
1

c(6) = 1+ exp(—8)

Using the target output (1), the squared error is used as the loss function at the output node,
and is defined as:

E(o,t) = %(o -1)? @

‘/ ua

N

(ay Using the symbols given above, compute the activation at (h)).
(b) Compute the gradient of the loss with respect to the output (o).
(c) Compute the gradient of the loss with respect to the weight (wi2).

Consider the transaction data shown in the following table from a fast food restaurant. [5+3]

Meal List of item IDs
Trem
Order:1 | M1, M2, M5
Order:2 | M2, M4
Order:3 | M2, M3
Order:4 | M1, M2, M4
Order:5  j M1, M3
QOrder:6 | M2, M3
Order:7 | M1, M3

, ,{<§




10.

¢
1A

A t . ' .
\ e . "
AKX WY &' O Crourtr 4

L

Order:3 | M1, M2, M3,
Ms
Order:9 | M1, M2, M3

There are 9 distinct transactions (Order: } — Order: 9) and each transaction involves between

2 and 4 meal items. There are a total of 5 meal items that are involved in the transactions. For

simplicity, the meal items have been assigned short names (M 1-M5). Assume that the

minimum support is 2/9 and the minimum confidence is 7/9.

(a) Apply the Apriori algorithm to the dataset of transactions and identify all frequent k-
itemsets. ) -

(b) Find all strong association rules of the form: X A Y — Z and note their confidence
values.

(a) List all the 4-subsequences contained in the data sequence: < {1,3} {2} {2,3} {4} >
(b) Draw all candidate sub-graphs obtained from Joining the pair of graphs shown below
using edge-growing method to expand the sub-graphs.

b—~a—@ @
e
O——® 00 |
Given the matrix (X) whose rows represent different data points, perform a k-means
clustering on this dataset using the Euclidean distance as the distance function. Here (K) is
chosen as 3. The center of the 3 clusters are initialized as red (6.2, 3.2), green (6.6, 3.7) and
blue (6.5, 3.0). Provide the final cluster centers and comment on the number of iterations

required for the clusters to converge.

r5.9 3.2
46 29
6.2 28
47 32
55 42
506 30
49 31
67 3.1
5.1 3.8J
6.0 3.0

The table below is a distance matrix for six objects:

A B |C |b |E |F
0
01210
0.511025(0
0.84 10.1610.141 0
0.281077,070]045/0
03410611093{020,067|0

liuiiwliel--15

(2) Show the final resuit of hierarchical clustering with single-link by drawing a dendrogram.
(b) Show the final result of hierarchical clustering with compiete-link by drawing a
dendrogram.

[3+3] ;

8] |

[4+4}
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(2) Discuss the issues related to anomaly detection.

(b) If the probability that a normal object is classified as an anomaly is 0.01 and the
probability that an anomalous object is classified as anomalous is 0.9, then what is the
false alarm rate and detection rate if 99% of the objects are normal?

Consider the following subset of pages and their links. Apply the PageRank algorithm using a

damping factor of 0.85. A minimum of five iterations are required. Assume initial page rank
of all pages is 0.25.

Page A Page B
Page C PageD
* ¥k
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Explain Data Warehouse architecture with its analytical processing. [8]
2. Why data preprocessing is necessary? Explain the methods for data preprocessing to
maintain data quality. [4+4]
3. Define Decision Tree Classifier with Gini-Index with suitable example. How can you
handle overfitting in Decision Tree? [6+4]
4. What do you mean by frequent Pattern growth, draw FP-tree with given tabular data. [4+4]
TID Items
01 {facdgimp
02 lab,cf,l,mo
03 |b,fhjow
04 |b,c ks, p
05 |Af,ce,l,p,mn
5. How ANN works? Explain with Algorithm. [8]
6. What is the application of clustering in data mining? Explain K-means clustering with
example. [2+6]
How DBSCAN clustering is used for handling noise in data? [8]
8. What is outlier? Explain the distance base approaches for the anomaly detection. [5]
9. What are the challenges of web mining? Explain about time series data mining with an
example. [5]
10. Write short notes on: (Any three) [4+4+4]

2) Market Basket Analysis
b) Visual Data Mining
¢) OLAPand OLTP
d) Data Normalization
dkq %k
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v" Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.

BN

1 Hmy_ is data warehouse different from a database? How are they similar? [2+2]

2. Discuss issues to consider during Data Integration. Describe OLAP and operations on
OLAP with suitable example. [5+5]
3. Explain Naive Bayesian classification with suitable example. [8]
. The confusion matrix for a classifier is given as follows: ' - [10]

Predicted Class
- ;| Class1 |Class2
Actual Class [l A€

Calculate: Accuracy, Sensitivity, Specificity and Precision.

(¥,

Why zssociation anelysis is required in data mining? Explain Apriori principle with

example. [2+6]
€ W h:_it are the advantages of FP growth method? Explain FP growth algorithm. [2+6]
7. Bxplain K-means clustering with limitation. Generate two clusters from following dataset
using K-means clustering. [4+6]
A B
11 2
2.5 4.5
4 6
35 |4
4 5.5
3 6 ) ‘
8. What are outliers? Explain an algorithm that can be used to generate density based
clusters. (8]
9. Why anamoly detection is important? Explain distance based method for anamoly
defe_ction. ' [2-+6]
(6]

10. Explain Web mining and Multimedia mining.
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1. What is data mining? Explain the process of data mining.

2. In real-world data, tuples with missing values for same attributes are a common
occurrence. Describe various methods for handling this problem.

3. What is classification? Explain Rule-Based classification with its classification principles
with suitable example.

4. The confusion matrix for a classifier is given as follows:
Predicted Class
Class 1 Class 2
Class 1 25 9
Actual

ctoal Class Class 2 4 31
Calculate:
a) Accuracy b) Sensitivity
c) Specificity d) Precision

5. Identify the candidate, frequent item sets and association rules for the following
transaction data using Apriori algorithm.

ITEMS
M1, M2, M5
M2, M4
M2, M3
M1, M2, M4
M1, M3
M2, M3
M1, M3
M1, M2, M3, M5
M1, M2, M3
Take minimum support = 20%, minimum confidence 80%

6. Explain FP-Growth algorithm with example.

\ooo\lc\m.p.ww._.g

[2+3]

[5].

[2+8]
[10]

(8]

(8]



7. Write K-means algorithm and find clusters for following data set. [2+8]
Instance X Y
1 1.0 2.0
2 2.5 1.0
3 3.5 1.5
4 4.0 1.0
5 3.5 2.5
6 5.0 3.0
(Take K =2)
8. What is web mining? Explain different categories of web mining. [6]
9. List the various types of partition based clustering methods. Explain Hierarchical
clustering method with an example. [10]
10. Write short notes on: (Any two) [2,(4]".:

a) OLAP Operations
b) Density reachable and Density Connected
¢) Data Mining for Anomy Detection

.
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define terms Digital Image and Digital Image Processing. Explain key stages of digital
image processing with a block diagram. [2+6]

Why Fourier transform is useful in image processing? Describe the Haar transform. [2+6]

3. Explain about Gray Level Slicing. An image has the following histogram, stretch the

whole dynamic range using Histogram equalization: [2+6]

Gray Level (i) {0 1 2 3 4 5 6 7
Frequency (ny) [ 200 |300 | 600 900 |200 |500 |100 |800

Describe the principle objectives of image enhancement. Explain contrast stretching

process and intensity level slicing. [2+6]
Explain the different types of data redundacies present in image processing. Consiruct
Huffman code for each grey level given and find the compression ratio and coding
efficiency. [2+6]
Grey Level 0 |1 2 |3 [4 |5 |6 |7
No.of Pixels |30 {35 |38 |10 |15 |10 |38 |80
Write down the applications of Pattern Recognition? Explain the terms features and
classifier with examples. Explain about the Nearest Neighbors Classifier. [2+2+4]
Define line detection. Explain simple edge detection technique using Gradient filter. [2+6]
8. Explain different types of thresholding used for segmentation process. Write down the
algorithm for choosing a global thresholding value in an image. [3+5]

10.

Explain frequency domain filtering operation with its block diagram. Explain the butter
worth low pass filter along with its transfer function. [3+5]

Write short notes on: [4+4]

i) Neural network and its applications to pattern recognition
ii) Median filter
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.
What are the basic functions of radar? In indicating the position of a target, what is the
difference between azimuth and elevation? Explain the operating principle of Radar. [1+2+2]

What are the different range frequencies that primary and secondary radar can operate and
give their applications? Explain how the radar is used to measure the direction and

position of target? [3+2]
3. Discuss the parameters on which maximum detectable range of a radar system depends?

Compute the maximum detectable range of a radar system specified below: [5+5]

a) Operating wavelength =3.2cm

b) Peak pulse transmitted power =5 00kW

¢) Minimum detectable power = 10°wW

d) Capture area of the antenna =5 sq. m.

€) Radar cross-sectional area of the target = 20 sq. m.
4. Explain the term peak power, average power & duty cycle, define noise bandwidth of a

radar receiver, obtain the expression for minimum detectable signal in terms of noise

bandwidth, noise figure and other relevant parameters. [3+4]
5. How doppler frequency shift is utilized in Radar system? What are multiple time around

echoes? Explain the relation between unambiguous range estimation and multiple time

around echoes. [1+3+3]
6. Discuss the advantages of FMCW radar over CW radar. What is beat frequency? How it

is used in FMCW radar to find range? » [2+3+3]
7. What are the advantages & limitations of MTI radar? Draw the block diagram of MTI

radar and explain its operation. [3+3+2]
8. What is a delay line canceller? Illustrate the concept of blind speeds based on the

frequency response of a single delay line canceller. Suggest a method to reduced the

effect of blind speeds for unambiguous detection of a moving target. [2+3+1]
9. What is Doppler ambiguity? In an MTI radar the pulse repetition frequency is 200Hz and

the carrier transmission frequency are 100 MHz. Find its first, second and third blind

speeds. [1+4]
10. What is Tracking Radar? Compare the different types of trackers. Differentiate between

MTI radar and Pulse Doppler radar with Block diagram. [1+3+3]
11. Explain the Radar Modulator used in Radar system with neat block diagram. [6]

3+2]

12. Write short notes on: (4ny Two)

a) Sequential lobbing
b) Matched filter receiver
¢) Simple form of the radar equation. \
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(8]

Draw the Block diagram of Radar, Explain the operating principle
of Radar. What are the applications of Radar? [2+1+2]

What is the physical signiﬁcance of integration of radar pulses.
Justify the requirement of integration of radar pulses with an

example. [2+6]

For the specifications of a radar listed below, Compute the
maximum detectable range; Operating wavelength = 3.2 cm, Peak
pulse transmitted power = 500 kW, Minimum detectable power =
10713 ‘W, Capture area of the antenna = 5 sq.m, Radar cross-
sectional area of the target = 20 sq.m. [8]

What are the peak power and duty cycle of radar whose average
transmitter power is 500 W, Pulse width of 1 us and pulse

repetition frequency of 880 Hz?

- [6]

What is doppler frequency shift? Imggine positions of the two

 aircraft, A and B, are as shown in the figure below. Aircraft A has

a speed of 600 m/sec and carries a CW radar transmitting at 300
MHz frequency and tracking aircraft B which has a speed of 800

m/sec. [2+3+2]

< 45°
A 50 Km
a) What is the doppler frequency shift recorded by the radar

in aircraft A? :
b) Is this shift positive or negative?




10.

11

Draw the Block diagram of CW and FM-CW Radar. What are the
major different between these two Radars?

What is a delay line canceller? Illustrate the concept of blind
speeds based on the frequency response of a single delay line
canceller. How does blind speed can be minimized in case of MTI

Radar?

What is Tracking Radar? Compare the different types of trackers.
Differentiate between MTI radar and Pulse Doppler radar with
Block Diagrams.

Discuss the factors limiting the performance of an MTI system. In
a MTI radar the pulse repetition frequency is 200 Hz and the
carrier transmission frequency are 100 MHz Find its first, second
and third blind speeds.

Substantiate the requirements of Duplexers in efficient radar
systems. Describe the operations of branch and balanced type
duplexers with necessary diagrams.

Write Short notes [Any Two]
a) Conical Scan.
b) Super Heterodyne Receiver
¢) Detection of Radar signal in Noise

¥k
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