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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.

. a)

Compare and contrast the second, third and fourth generation of mobile

communication standards in terms of technology advancement. [4]
b) Define forward and reverse channel. [2]
a) A wireless communication transmitter has an output power of 165 watts at a carrier

frequency of 325 MHz. It is connected to an antenna with a gain of 12 dBi. The

receiving antenna is 15 km away and has a gain of 6 dBi. Calculate the power

delivered to the receiver, considering free-space propagation. (Assume that there are

no other losses or mismatches in the system.) [6]
b) Derive the formula for co-channel reuse ratio: Q = V3N . [4]
a) Define path loss. Explain the parameters of mobile multipath a channels used to

classify various types of fading. [2+4]
b) Determine the mean path loss using Okumura's model for d = 50 km, h = 100 m,

hy = 10 m in a suburban environment. If the base station transmitter radiates an EIRP

of 1kW at a carrier frequency of 900 MHz. Find EIRP (dBm) and the power at the

receiver where the gain at receiving antenna is 10 dB. The medium attenuation factor

is 43 dB and the gain due to area is 9 dB for a 50 km distance and 900 MHz frequency

of operation. [4+2+2]
¢) What do you mean by Ericsson Multiple Breakpoint model? [2]
Explain the operation of Orthogonal Frequency Division Multiplexing (OFDM) with an
appropriate block diagram of the transmitter and receiver. [8]
a) Why is there a need to implement diversity? Describe the Maximum ratio combining

space diversity technique. [2+2]
b) Why interleaving is needed in wireless communication? Explain its working in brief, [4]
a) Explain sub-band coding with transmitter and receiver. [6]
b) Construct Hadamard matrix for Hs. [4]
a) Explain the working of FHMA technique with an appropriate block diagram. (61
b) Explain any two hybrid multiple access techniques. [4]
a) Explain the operation of the Broadcast control channel (BCH) and Common control

channel (CCCH) in GSM. [4+4]
b) Draw forward CDMA (IS-95) channel. [4]
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‘ approprlate figure : and consteﬂatlon d1agram L P ke o T 18]
. Define Inter];eavmg Explam how equahzatlon offse:ts the ISI mtroduced by the multlpath
vtlme dlsperswe channel using an example of an adaptlve equalizer. e [2+6]
‘a) What are d1ffer@nt charactensﬂcs of speech sagnals‘? How they are used in de&gmng : |
of codes? Ci ; e T4 1
b) With the help of a block dlagram explam the operanon of avocoder i el el
‘ a) Expldm the workmg of the, Direct Sequence Spread Spectrum (DSSS) techmque thh i
an appmpnate block diagram. S P () I
b C,ompareand contrasibetweenTDMA andFDMA e e e AL [41
'a) Explain GSM mgnal processmg with necessary ﬁgures e ffinE i 8] -
jb) DrawReverse (‘DMA (IS 95) channel L [4] o ‘

Candidates are required to give the1r answers in their own words as far as practlcable
Attempt All questions. . :

 The figures in the margin indicate Full Marks
Assume suztable data if nzecessary '

= What do you mean by duplex1ng‘7 Explam its different types e < RE [2+4]
a) For a c].uster N=17 system with a blackmg proba‘blhty of 1% and an a.verage call

Iength of two minutes, find the traffic capamty loss for a blocked calls cleared system
due to tmnkmg for 57 channels when going from ommdnectzonal dntemas to 60°

b) Ifa transmitter produces. 50 watts ()f power, express the: transmlt power in units of (i)

dBm, and (ii) dBW. If 50 watts is applied to a ‘Unity gain antenna with a 900 MHz
carrier frequency, find the received ‘power in dBm at a free space dlstance of 100 m

sectored antenna,s The average requeg’t rate per’ user 1s 1 call per hour o[22+
. .GOS/Cha;tmel 05% [1% (2% | = e
RS 1005 | .0101.0204 |
9. 11033 11.23 1 12.33 |
54 13947 (415114400
LST ‘ _.421 44‘.2"5’468 ' e ‘ ‘ ‘
b) What is Hand—off? Explaln proper and improper HO w1th necessary drawmg v [1+3]
'a) What is Dopple:r spread? Denve the expressmn tor Doppler sh1ft " ‘ [2+4]

from the antenna What 1s Pr (10 km)” Assume unity galn for the recelver an‘cenna [1+] +242]

c) Deﬁne fadmg Show its. dlfferent types based on d¢lay spread and Doppler spread [1+3]

;Explam the transmxsqmn and detectlon process of (JMSK modulatmn techmque W1th

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

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

Compare and contrast third and fourth generation of mobile communication standards in
terms of technology advancement. [4]

a) An urban area has a population of two million residents. System A has 394 cells with
19 channels each. Find the number of users that can be supported at 2% blocking if
each user average two calls per hour at average call duration of three minutes.
Assuming that trunk systems are operated at maximum capacity, compute the
percentage market penetration of cellular provider. [5]

b) Why we need microcell zone concept? Explain microcell zone concept in brief. £3]

a) Describe briefly the types of small scale fading in radio propagation. Explain the
factors which influences small scale fading. [4+4]

b) Assume free space propagation, a receiver is located 10 km away from a 50 w
transmitter. The carrier frequency is 900 MHza. antenna gain at transmitter and

receiver are 1 and 2 respectively, find: [8]

i) The power received at the receiver

i) The magnitude of E-field at the receiver antenna

iii) The power flux density

iv) The rms voltage applied to the receiver input.
The receiver antenna has a purely real impedance of 50 Q and is matched to the
receiver.

How can Minimum Shift Keying (MSK) be defined as a special type of continuous phase
FSK and Orthogonal Quadrature Phase Shift Keying (OQPSK)? Compare OQPSK, MSK
and GMSK in terms of their bandwidth efficiency and power efficiency. Which of them
are suitable for modulation in GSM and Why? [3+3+2]

Why Equalization and diversity are needed in wireless communication systems? List out
different diversity reception methods used for space diversity. Explain any one of them. [3+3+2]

What are the characteristics of speech signal? Explain about Linear Predictive Coders
(LPC) with neat block diagram. [2+6]

a) Explain the non-linear effect in FDMA. If the total spectrum allocation is 25 MHz, the
guard band allocated at the edge of the spectrum is 100 KHz, and the channel
bandwidth is 200 KHz. Find the number of channels available in an FDMA system.  [3+2]

b) Explain the Frequency Hopped Multiple Access (FHIMA) technique using its

transmitter and receiver blocks. [71
8. Explain the operation of each component in GSM architecture. [8]
9. Write short notes on: (Any Two) [2x4]

a) CDMA design considerations

b) Regulatory issues in wireless communication

¢) Interference in wireless/mobile communication
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.

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

Define handoff margin with appropriate figure. {31

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 cellular 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]
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] [ 00 |-10}-20
Delay fus] |0]50]75 100 |
Modulation provides suitable BER performance whenever o/ 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]
0. 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)
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V' The figures in the margin indicate Full Marks.
V' Assume suitable data if necessary.
Compare and contrast the first, second, third and forth generation of mobile
communication standards in terms of technology advancement. [61
a. Why does minimizing reuse distance maximize spectral efficiency of a cellular
system? - [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]
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 is 13 dB. The height of access
point antenna is 100 m and that of client antennal is 10 m: [12]
a. Access point is connected to antenna with 5-dBi gain, with a transmlttmg power of
~ 20-dBm and a receive sensitivity of —-80-dBm
b. Client is connected to antenna with 20-dBi gain, with a transmitting power of 15-
dBm and a receive sensitivity of ~75-dBm
c. C4blés in both systems are short, with a loss of 3-dB at each side at 2.4-GHz
frequency of operation. _
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]
Why is there a need to implement diversity? Describe the various diversity combining
techniques. [4+6]
~Describe the operation of any two source coders used'in speéch coding. [6]
Explain the principle of Frequency Hopping Multiple Access. Briefly describe two '
hybrid spectrum multiple access technique which can mitigate near-far problem. [4+6]
Write short notes on any two: [5+5]

a. Specifications of GSM.
b. Regulatory issues

¢. Convolutional encoding and decoding -
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v' Candidates are required to give their answers in their own words as far as practicable.
v Attempt Al questions.

v The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. Briefly explain ’devel'opment of mobile communication and evolution path upto' 3G
technology. S ' , [4]
2. (a) Explain handover process in cellular system. Mention various types of handover with
application ' [6]
s %3N |
(b) Obtain the expression }' = T‘*" where symbols have their usual meaning. [4]
- 0
°3. Explain Okumura model of outdoor radie propagation, Determine the median path loss for
T-R separation of 50Km, transmit antenna effective height of 100m and receive antenna
-effective height of 10m in a suburban area with correction factor of 9dB at 900MHz. Assume
“median attenuation relative to free space 43dB. e : [4+4]
‘4. Explain Diversity techniques used in wireless communication. Give brief description of /
‘combining methods used for Space Diversity, | [4+4]
Describe Spread. Spectrum Multiple Access, SSMA variants and application with suitable
diagram, o - 18]
6. Describe Waveform and Voice Coding techniques. Mention characteristics of speech. Draw ‘
a suitable diagram of GSM CODEC. ‘ [4+2-+2]
7. Explain Doppler Spread and Coherence Bandwidth, Classify fading on the basis of RMS
Delay spread and Coherence Time, ’ [d+4]
8. Explain briefly channel structure of GSM. Show that TDMA frame efficiency cannot reach
100% in GSM o 5 ‘ [6+2]
9. Compare system barchitecturc of CDMA with LTE. Mention function of entities in the
architecture, : R ‘ [3+5]
10, W.x:i;&S;liprt-Net&(Any-Ewa}-'- ‘ [2X5]

a. Adaptive Equalization
b. QPSK
¢. Turbo Coding

T
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Attempt All questions. T R
The figures in the margin indicate Full Marks. ' k, ¥ - S

Assume suitable data if necessary. . : L

Briefly describe the evolution of wireless communications from second to third

generation. T [41

a) Explain how cell splitting and sectoring improve coverage and capacity in cellular
system? ; _ : [5]
' bj What is cell dragging? How is hand off processed in cellular system? : | [2+4]
- a) Explain in brief the three basic radio wave pr,ogagation mechanisms. [3]

Explain QPSK modulation with its appropriate equation, constellation diagram. ‘ [71
5. a) Why equalization is needed in wireless communication? Explain training and tracking
modes of operation for adaptive equalizers in detail. : [1+3]
b) What is a RAKE receiver and how it exploits the concept of time diversity? [3]
a) -With the heip of a block diagram explain the operation ofia vocoder. _ 4]
b) Briefly explain the types frequency domain coding of speéch. | [4]
a) What are the advantages of CDMA cellular system oveﬁ TDMA cellular system? - [4]
b) With a neat block diagram, explain the operation of Frequency Hopping Spread
Spectrum. ' ' [4]
.. a) EXplain. the operation ¢f Network Switching Subsjlstem in GSM architecture. [4]
b) With an appropriate block diagramv explain pilot and sync channels in IS-95 forward
link. o )
_Write short notes on: (any three) . ' [3%5]

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. : [7

(Hints: Lso = 69.55 + 26.16log f.-13.82 log he - a(hy) + (44.9 - 6.55 loghylog d
a(hy) = (1.1log 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)

a) . Rayleigh and Ricean fading distribution

-b) Regulatory issues related to spectral licensing
¢) Viterbi decoding
d) GSM System Architecture

#okk
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Candidates are required to give their answers in their own words as far as practicable,
Attempt AU questions. ‘ '
The figures in the margin indicate Full Maurks,
Assume suitable data if necessarv. -
*Hata Model - _ oo
Lso (urban) (dB) = 69.55 +26.16logf,~ 13.8210gk,~ ahe) + (44.9 - 6.55l0gh,ogd
For medium sized ¢ity - o : :
a(ftre) = (1.110gf, ~ 0.7)hye ~ (1.56l0gf, - 0.8) dB
For large cit -
Eiﬁ;;jff?fi%mga 54k ~ 1.1 dB for £, < 300 MHz
alhre) = 32(log11.75k,)*~ 497 dB for £ > 300 MHz
Lso (Suburban) (dB) = Lso (urban) — 2[log(£/28)F - 5.4
Lsy (rural) (dB) = Lso (wrban) — 4.78(loglLP + 1 8.33logf, ~406.94

. 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 -

-+ we) . themaximum number.ofusers insetvice areaat anydnstant. -

4%}

.8} 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

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

" parameters, The: Base: Station’ (BS)-is transmitting with power S0W. 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): o ‘ : [4]

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

"

significance in mobile radio propagation, _ R . ,
a) Explain briefly adaptive equalization algorithms (any two) | = - [4]
b) Explain various»-spa:ce”diversity techniques along with block diagrams.” L
a) Describe Outdoor Propagation Models (any two) - ' [5]
b) _Describe vocoders with block'; diagram. Briefly explain different kind of vocoders. [2+3]
a),;?’fEXplain with necessary diagram system architecture of GSM. Mention functions of
. various Blocks in the architecture. M
b) What is channelization code? Explain briefly forward channels in cdma IS-95. [4]
Write short notes: (Any three) - ' [3x5]
a) WiMAX " |
b) Handover

¢) BPSK against QPSK modulation
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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. » 08
Assume suitable data if necessary.

(6] -

Briefly describe the evolution of wireless communications from first to third generation. [61
A city with a coverage area of 1500 sq km is covered 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, compuie: 121
{2) the number of cells in the service area
4B} the numberiof channels per cell
t thie iiaxindBim carrier traffic

,(gg,ihe totai_nunﬁ}ger of users that can be served for 2% GOS

e.f-n-umh%e»r--bﬁmﬂéﬂes per unique channel. f

( %gf!jheurei:ica.i-maximt’i}ﬁ 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 concept? Define Co-channel reuse Ratio.in
details. A , -‘ :
Explain the mobile radio propagation in terms of large scale path loss and small scale
fading. - o ' (8]
Explain the Transmission and Detection of QPSK modulation technique. 18]

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

technique. - : _ [2+5]
What are the characteristics of speech signal? Explain the operation of Linear predictive
coder: , o [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]

Rz
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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. :

Differentiate between 2G and 3G with examples of appropriate tecMiolegies ‘used.

- Explain the terms prioritized handoff and cell dragging. [4+2]

. State the difference between large scale and small scale prbpagation mbdei. Explain the

- different propagation mechanisms - which have ' impact ‘on Ppropagation in" mobile

environment. ‘ ‘ [3+6]

A BS transmitter has azpower output of 10 watts operating at a ‘fr.equmicy of 250 MHz.
The transmitter is connected by 20 m of an RF coaxial cable, which has a loss of
3~d}3/ 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,

| & receiver is mismatched; the receiving antenna and feeder cable are designed for 50
o ahﬁi-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

y, Tecéiver. S o . {8]

. What are the different characteristics of speech signals? How they are used in designing L
of coders? . ; ‘ (81
What is self jamming problem in CDMA? Explain the Qperatidn of FHMA with the help
of block diagram. Explain any two hybrid spread spectrum multiple access technique v
along with their advantage and disadvantage. ’ - [2+4+6]
Explain the working of all traffic and control channels used in GSM. o : [8] -
Explain with blbckdiagrah& the concept of Maximum Likelihood Sequenice Estimation.
Define time diversity. Explain two implementations of time diversity, f6+1+5]
Write short notes on: oy I [3x3]
a) WiMax : o
b) LTE ' _
¢} Viterbi decoding algorithm

. dkk
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v 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.
VY Assume suitable data if necessary '
1. Discuss the evolution from 1G to 2G, 2. SG in- the case of cellular network based on
TDMA. SRy , : B
2. Describe the techmques used for enhancmg the capao1ty and coverage m cellular radlo l |
" network. | ¥ B
3. a) With appropriate expressmns dlstmgmsh between Raylexgh fadmg channel and
- Rician fadmg channel. - . _ 2]
b). A w1reless channel is charactenzed by the followmg power-delay profile: ' {6}
Power [dB] | 0 | -10 | -20 | -23 -
Delays [ns] 0 | 100 | 200 | 400
Deterrmne the root mean square (rms) delay spread and the 90% coherence bandwidth
of the above channel. Is this channel flat fading or frequency selectwe fadmg for:
.o 1) An AMPS system with transmission bandwidth 30 kHz?
o i) A GSM system with transmission bandwidth 200 kHz? : o
4. ,}Explam any two outdoor propagation models used in mobile network enwronment : ‘v I3 +3] 7
5. “’What are the parameters of mobxle multzpath channel? Explain. , Lo - _' 7 i o
6. ;What is an OFDM‘? Generalize the modulatlon and demodulation techmque of OFDM : f_"'-[8] i
7. a) Discuss a.nd compare d1fferent types of antenna diversity technique. e [4] -
b) Explain with ‘block dlag;ram the concept of Max1mum leehhood Sequence ;7 2 :
Estimation equahzatmn , o _ S [4] S
8 5 What is a channel coding? Explain types of linear predictive coder SRS [2+6]3 ;
9.; )} Define’ ‘near-far effect. Briefly describe any one hybrid spread spectrum mult1ple '
- *‘“ access technique which’can mitigate the near- -far problem. - [2+2] o

#éb) What are the advantaces of TDMA cellular system over FDMA cellular system‘? : ? l,: A"3,[4]

11.

O‘v_JExplam the prmmple of FHMA. What do¢:you mean- by near-far effect in CDMA" How is
KN

%it solved? Explain. -~ : [314]
What is GSM and CDMA standard? Explam the archltecture of GSM. R [4+4]

o ok
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Candxdates are requtred to give their answers in their own words as far as practicable. .
Attempt All questions. : f .

The figures in the margin indicate Full Marks

Assume suztable data if necessary.

R

Prove that for a hexagonal geometry | the co-channel reuse ratxo is given by Q= V3N;
Where N = 2 + i +1j. A cellular service provider decides to use a dlgttal TDMA scheme
- which can tolerate a Slgnal-to-Interference Ratio of 15:dB in the worst case. Fmd the

~a) Omni dlrectlonal antennas |
- fb) 120° Sectoring -
- €) 60° Sectoring

i ';:[Use path loss: exponent of 4 and-consider: trunkmg efﬁcxency]

L4 A mobile is located 5 km'awa ay from a base station and a vertical A/4. ‘monopole antenna.
- with a gain of 2.55 dB to receive. eelluiar radio signals, The electric field at 1 km from, the ' -
o transmitter is. measured to. be 10™ V/m. The camer frequency used for thxs system is:

a) Findthe length and effectlve aperture of the reeewmg antenna, o e
b) ‘Find the received power at the mobile usmg two ray ground reﬂect ,model

- assuming the height of the transrmttxng antenna is 50 m and the recewmg antenna is.
1.5 m above ground ’ '

-~ fading and its types,
more preferred than OQPSK modulatlon

Why dlvers1ty isim portant in wueless connnumcatmn system‘? Explam dlfferent
i dzversxty techmques Lk . L

: 9 Explam the terms Mult1ple access, Time D1v151on CDMA (TCDMA) and T1me Dmsmn

F requency Hoppmg as related to W1reless commumcatzon system SRS ) i '[7] _
10. What is a multiple access techmque? hxplam TDMA CDMA and SBMA : [2+6] :-
11 What are the basic sxgnal processmg operations to be performed to convert a. speech :
g 51gnal into a radlo szgnal and back in GSM’? Descnbe bneﬂy - L 8.

5 ] R 1

o

B

' 1 Explam the evolutlon of ceHular radio 1G to 3G el - | “,;:[_4]“. e

opt1ma1va1ueofoor SRR S K o [4f4] |

‘ 3. - Derive the: express1on for phase difference in two'ray free space propagatlon model 181

. 900MHz . e

8. Ex;plam the operatlon of fonnant Vocoder What are the characterzstlcs of speech sagnal‘? [4+4} .
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Assume suitable data if necessary.

Explain the evolution of wireless communication in terms of technology’ and worldwide
market penetration. . - (6]

What is hand off? Explain its strategy used in GSM. ' (8]

3. Determine the propagatlon path loss for signal at 800 MHZ, Wlth a transmxttmg antenna

height of 30 m and a receiving antenna height of 2 m, over a distance of 10 km, using
two-ray mobile point-to-point propagation model. How is it compared with that of free-

 space propagation path loss model? L [4+4]

4. Define Doppler spread Describe the types of small scale fading based on Doppler spread
Calculate the mean excess delay and rms delay spread for the multipath proﬁle given
" below. Estimate the 90% and 50% coherence bandwidth of the channel. -~ [4+4]
E@ |
048 -:{;—
~10d8 »
—20d8 -
~30dB +
| I —* (=)
0 1 2
5. What are MSK and GMSK meodulation techmques‘7 Draw the block d1agram of OFDM
" modulator and demodulator and explain them. - 18]
Describe the fundamentals of equalization with respect to communication system?
~ Explain with block diagram the function of Rake receiver. ‘ [4+4]
7. Why we need speech coding techniques? Explain the basic concept.of VOCODER.. . [4+4]
8. What is multiple Access technique? Compare FDMA with CDMA. - o [2+4]
Draw the axchitecture of GSM and explain it. [8]
10. Write short notes on: | ' o - [4x3]

@) ‘Rayleigh and Ricean fading dl.:trlbutlﬂn
- b) - Regulatory issues in wireless systems
¢) Viterbi decoding algorithm

* ok
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Candidates are required to give their answers in their own words as far as practicable. -
Attempr All questions. ‘ ‘

The ﬁgure§ in the margin indicate Full Marks.

Assume suitable data if necessary.

. List the significant imprdvements introduced in the second, third and beyond third

generation standards of cellular communication systems. - [6]

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

the co-channel reuse ratio is given by Q=+3N, where N = 2 + jj + 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]

- 8) The number of duplex channels, and

10.

b) The total number of channels per cell, assuming a cluster size of N = 4. o
Explain indoor propagation models (any two). : PR 8] o

.D,eﬁennine the radio coVerage range of a base station that transmits a RF signal at 150 W,
given the receiver threshold level is —104 dBm. ‘Assume that the path loss at the first

meter is 15 dB in a mobile radio propagation condition, (Path loss exponent = 4) ‘ ‘[6‘]
Discﬁés -the principle of .Orthogonal Frequency Division Multiplexing ‘.modulation

scheme. Briefly explain different types of spread spectrum modulation techniques. [4+4]
'What is diversity? Explain any two types of diversity techniques in detail, o o [2+6]
What is vocoder? Explain any two predictive coders. ' : [2+6]

- 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 training

bits, and 2 traffic bursts of 58 bits of data, find the frame efficiency. - | - : [2+6+4] L
Draw and ex’plain' the frame structure for GSM. Describe how various traffic and control
channels are used while making a call in GSM system. , _ o [4+4]
Write short notes on: (any two) ' ' o - 6]

- a) Viterbi Decoding Algorithm - -~ o C T

b) Doppler Spread and Coherence Time
¢) GMSK Modulation Technique

ek
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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. [2+4]

Design a double stub shunt tuner to match a load impedance of Zy, = 60-j802 to a 50 £
line. The stubs are to be open circuited stubs and are spaced 30/8 apart. Assume the first
is 0.4 & from the load. Formulate the S-matrix for your design. [8+2]

Why are S-parameters used in microwave network analysis? Derive the S-parameters for
a two port network. [2+6]

For an air-filled rectangular waveguide with a width of 3 cm and a desired frequency of
operation of 6 GHz (for dominant mode), determine cut-off frequency, cut-off
wavelength, group velocity, phase velocity, propagation wavelength in the waveguide and
the characteristic impedance. Explain the four basic parameters used to describe the
performance of a directional coupler. - [6+4]

Sketch a cross-sectional view of a magnetron having 45 degrees of phase shifts among the

“adjacent cavities, and explain its functioning as a power amplifier. Explain the bunching

effect. [6+2]
Investigate the stability of a transistor having following S-parameters at 6GHz. [5+5]

[s] = [_0.8944 — 60.6° 0.020462.4°]
3.122,123.6°  0.781£ — 27.6°

Explain why insertion loss technique is used to design microwave filters. With proper
labeling sketch microwave double-section shunt — arm types microwave LPF using micro
strips. '

Discuss the possible RF radiation fields to the public exposers. Explain, what are the
international standards and recommended (SARPs) practices to safe from such radiation.  [3+3]

[3+5]

Explain power measurement using calorimeter wattmeter. What are the limitations of

using single bridge bolometer? . [6+2]
Write short notes on: : [2x3]
a) MASER

b) E-plane Tee

Kok g
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The figures in the margin indicate Full Marks.

Necessary formulas and smith charts are atfached herewith.

Assume suitable data if necessary.

ANANENENENE

1. Differentiate between lumped and distributed circuit analysis. List out the areas of
application of microwave system. Provide detail protocols of two microwave
communication systems. [3

2. A 75 Q coaxial line is terminated with a complex load of 109 +j 120 €. Design a double-

+3+4]

stub matching system using short-circuited coaxial lines. Prepare its S-matrix. [8-+2]
3. Briefly explain the need of S-parameter and ifs properties in microwave analysis. Explain

three port network parameters using an example of E-plane Tee. [4+4]
4. What is dominant mode in a waveguide? What are the dominant modes for rectangular

and circular waveguides? Does a rectangular waveguide of width 2.254 ¢m support the

propagation of a signal having frequency 6 GHz? . [1+1+2]
5. Draw a neat diagram of a magic tee and derive its S-parameter. {4]
6. What is bunching effect? Briefly describe the construction and operation of Traveling

Wave Tube (TWT). [2+6]
7 A GaAs MESFET has the following S-parameters measured with a 50Q resistance at 10

GHz: [10]

Sy =0.55 £-160°  S;2=0.04 £10°

SQ] =482 £ 180° 822 =045 £ -30°

Determine the stability and compare maximum power gains for unilateral and bilateral

modes using supplied formulas.
8. How is a low pass filter is prototyped based on Butterworth or Chebyshev approximations

and converted into other types of filters? Implement a second order high pass filter

n-section using microstrips. [10]
9. Briefly describe power measurement and the working principle of double channel

Bolometer Bridge method. [8]
10. Write short notes on: (Any Two) [2x4]

a) HERP
b) TEms Field Equations of rectangular waveguide
¢) Spectrum Analyzer

o 3k %
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Subject: - RF and Microwave Engineering (EX 716)

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

The figures in the margin indicate Full Marks.

Necessary Equations and Smith Charts are herewith.

Assume suitable data if necessary.

List out the uses of microwaves in communication systems, and provide detail
communication protocols of any three of them. [2+6]

Classify microwave propagation fields of a GSM BTS and its radiation parameters.
Explain what non-ionizing SAR is and how it becomes hazardous to human body. [4+4]

Prepare S-Matrices of a perfectly working E-Plane Tee, H-Plane Tee and a Duplexer, and
explore their uses. [8]
Define the field equations and the basic characteristic equations of a rectangular
waveguide working on TM;; mode. [8]

Design a double-stub impedance matching network for a load of I = 0.64.258° connected
to a.100 Ohm transmission line. Prepare the S-Matrix of its matched network. [8+2]

Calculate the maximum gains of both bilateral and unilateral models of a transistor
having the S-parameters of S;; = 0.55£-150°; Sy =0.04£20°, S;= 2.82£180° and
Sz = 0.45£-30°, Sketch a flow chart that describes the microwave amplifier designing

procedure. [6+3+3]
Explam the steps of microwave filter designing. Provide a sketch of double pad T-Type
passive filter using a micro-strip. , [7+3]
Explain the working principles of a cross-field magnetron having 60° of phase differences
among the adjacent cavities. [8]
Write short notes on: (Any Two) [2x4]

a) Stability analysis of a microwave amplifier
b) Double-channel Bolometer

c) Sketch of an Immittance Chart
kokok
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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 Swith Charts are attached herewith.
Assume suitable data if necessary.

Compare the behavior 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 lossléss transmission line is required to be matched with the load admittance
0.00813 + j0.0065 U, by a double-stub shunt tuner with separatioﬁ of 308 and the
distance of the first stub from the load is 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
B [0.4.« +j05  jO.6 ]
- jo.6  04-—j05
a) Is the network reciprocal?
b) Is the network lossless?

¢) Whatis the return loss at the input?
d) If the input power 10 the network is 5 watts. What is the reflected power? -

[3+1+1+142]

Provide the fundamental field and characteristic equations of a circular waveguide for TE
mode. [10]

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. ' - [2+6]

For transistor having following S-parameter S11 = 0.894 £ -60.6°, S=3.122 £ 123.6°,
Spa=0.020 £ 62.4°, Sy =0.781 £ -27.6°. Determine the stability and compaie 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 m section using microstrips. [6+2]
Explain the RE/MW radiation hazards and its safety practices. [3+3]
List out the major RE/MW measurement parameters. How the VSWR. of any microwave
transmitter (In case of VSWR > 10) can be measured? Explain. - [2+6]
Write short notes on: ' ’ [2x3]
a) Microwave Magic Tee .

b) Guon-diode

ok
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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 provided herewith.

Assume suitable data if necessary.

How the circuit at seismic band is different from its RF/Microwave counterparts?

Explain. . [8]
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. [10+2]
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. '
i Si 0 S; Sy
{S]= 0 SZ.?. —SIS SM [6]
S ~Sis 0 0
Sy S 0 0
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]
With neat circuit diagrams and relevant equations, explain the velocity modulation
process and bunching in a multicavity reflex klystron. [10]
a) Refer the sketched smith chart (Fig.Q6) and analyze/synthesize the stabilities. Assume
necessary parameters as desired. Mention all the steps. [51
b) Describe the insertion loss method used for the filter designing. 5]
a) Discuss in detail the power measurement using circulating calorimeter. {5]
b) How microwave radiation becomes hazardous to human body? [5]
What do you understand by immitance chart? Sketch it. List out all duality parameters
vital to designing microwave networks. [10]

Kk ok
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v Candidates are reqguired to give their answers in their own words as far as practicable.
v Attempt All questions. ,
' The figures in the margin indicate Full Marks.
v Necessary figures and Chart are attached herewith.
v Assume suitable data if mecessary.

1. Design a single short and open-circuited shunt matching network for 2 transmission line
using Smith Chat by eonsidering an output reflection coefficient I' = 0.5251° Ohm and

surge impedance Zo=59 Ohm. {81
2. Indentify and explam the properties of a microwave passive device having following
S-Matrix. , - [8]

Su So S S
Sy San w3 — Sy
Sy S 0 o
S —Sis ) 0

3. Sketch a flowchart for designing a microwave amplifier using a GaAsFET. Consider the
following S-parameters and find maximum gain for both bilateral and unilateral model.
Also using the calculated value of T, and [, frace 7, end Z,in the smith chart.  [4+4+4+4]

-

p]_ 0.656/146.7° 0.122.246.1°
i 2.30444.7“ 0.172£-117.1°

4. Synthesize stability parameters of input matching network for the attached sketched smith
chart. - 81

5 Choose a proper microwave measurement tool to test an antenna as a DUT; and explain

its working prineiples. {81
6. Explain in detail the designing steps of microwave filters. [llustrate an example of passive

HPF using microstrips. [6+4]
7. Express field equations of a rectangular waveguide for TM mode. {10}
. Write short notes en: (any two) [6x2]

i) Effect of SARas microwave radiation hazards
" ii) Features of microwave frequency band
" iii) Backward Wave Oscillator
iv) Microwave Cavity Resonators
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1. What are the advantages of using double stub matching OVEr single stub matching?
Explain the necessary steps JO1 impedance matching of a load to A ransmisston lne using
double-stub matching network with an appropriate example. Use provided Smith Chart. 12+8]

3. Why are S-parameiers used 1n microwave network analysis? Analyze three port network
using S-parameters. {2+6]
3. Suppose there are rwo identical radar transmitters in equipment stock. A particular
application required twice mOTe input power 1o an antenna than either transmitter can
deliver. Give your appropniate solution for the given problem with explanation using S- .
‘matiix. (6]
4. Describe the working principle and applications of cavity magnetron having phase shifiof
'45° between the cavities. ' s 18}
5 Given S-paramefers for microwave transistor ampiifier: 112}
Sy =078 £-113° .2 =0.028 L247°
Szg =72.60 15760 Sz—z = (.81 Z—54c
Determine the stebility and compare maximum power gain for unilateral and bilateral
modes using supplied formulas.
6. How is low pass filter implemented using microstrip? How are the low pass filter
prototyped? [5+3]
7. What are the different types of electromagnetic radiation hazard? Tlustrate radiation
fields of a microwave Oven. h [4+4]
8. Choose 2 proper power measurement tocl 10 MEASUTe power of 2 Auirport Serveillence
Radar. (8]
(431

9. Write short notes on-
i) Behavior of microwave bands
i) Field equation of rectanguiar wave guide for TE mode
i) Cavity Resonators
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Candidates are required to give their answers in their own words as far as practicabhfa.
Attempt All questions. - -
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Necessary formula, graph and figures are aftached herewith. : }

Assume suitable data if necessary. - ' /.
: /

Classify signal frequency in different bands of waves and rays. What are the advantages |

and disadvantages of using microwave signal?

By assuming a complex inductive load of an antenna wﬁich is mismatched with the line
impedance of 78.0 ohm, design a double-stub shoxfc’-circuited matching pet\vork. Show
both electrical and physical connections.. /

‘Why  S-parameter is important in microwave network analysis? Write down the
properties of 2 3-port network. : o »

Suppose there are two identical radar transmitters and few passive fievices in equipment
stock. A particular application requires twice more input power to 4n antenna than either
iransmitter can deliver. As a RF engineer, give your appropriate solution for the above
problem with necessary figures, mathematics and sufficient explanation. '

What do you mean by slow backward wave structure? Explain the construction and
working principle of a LNA.

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. '

7. Justify and describe how & microwave filter is designed using insertion loss method.

8. Define major microwave measurement parameters and explain the working principle of a

~ low microwave power measurement device.
Write short notes on: (any two)

a) RF/MW radiation hazards and safety practices
b) Directional Couplers
¢) TE mode circular wave guide

sk

[3+5]

[8+2] |

[4+4]

(8]
[2+6]
[10]
[2+6]

(8]
[2x6]
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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? '

Assume an inductive load impedance is connected to a mismatched 50 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.

Why we use S-parameters for microwave analysis? Define S-matrix for 3 port network
with appropriate example. '

Choose a suitable passive microwave device to split power into half and explain its
properties.
Explain what is bunching effect. Explain the working principle of BWO with neat
diagrams.

Check the stability and find the maximum gain a transistor amplifier having
Sy, = 0.64£-169°, Si2 = 0.03£50°, Sa1 = 10.11£91°, Sy, = 0.22.£-82°. Consider both
bilateral and unilateral model. Modify the S-parameters if necessary.

Describe insertion loss method of microwave filter design. Illustrate an example of a
passive LPF using p-strip.

8. Describe the working principle of a network analyzer.

Write short notes on: (Any two)

a) Microwave Circulators
b) TM mode for rectangular waveguides s
¢) Microwave radiation hazards

dedek

[4+2]

[8]
[4+4]
{81

[2+8]

[12]

[8+2]
(8}
[2x5]



Supplied Formulas:

K = 1+ A1 — 83112 =[Sy, |2

2154511824
A= (811523 — S12521)

1—1S441?
u

1Sy — AS*14] + 15215121

B, + 4/312 —4]Cy|?
I = :

B 2C,

Eh’z/«%c{

Where, By = 1+ [S11]% — [S5,]2 — |AJ?,

Bo = LSy Ayl =iaf

C, = Syp — AS%ZZ

Cp =

_ £§11 — AS*y;)
ST Sl — A2

[S12524]

. x”[”'"; 22'2 - |A|2

1SS
STl — IA7

1 1~|T,)?
- 2
Gl’max - (1__« |I~Sl2)|821l (ll*SZZFLIZ

Ferunttateral-mode—S5=6; Fo=-5*7rand =55~
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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.

What are the advantages and disadvantages of microwaves ovet acoustic waves? (5]
What is admittance chart? A load impedance of Zi, = 80+j100 is connected to a microstrip
transmission line. Find the size and placement of the matching stub. Use single stub shunt
tuning short and open stubs. [2+8]
Define the use of S-parameters for three-port analysis. Define the term return loss and
insertion loss. ) [5+2]
What are waveguide junctions? Describe the operational principles of magic tee based on
‘s-parameters. [3+3]
What is density modulation? Describe the working principle of a multi-cavity klystron
oscillator. _ [2+7]
Justify that a transistor having following S-parameters 3y, = 0.894 £ -60.6°, '

Sy = 0.020 £ 62.4°, 8y =3.122  123.6° and Sy =0.781 £ -27.6°is conditionally

stable while designing an amplifier. Considering unilateral model calculate maximum

gain. [5+5]
How can you implement low pass filter using micro-strip? How they are prototyped? [3+5]
Describe how standing waves and microwave powers are measured with VSWR meter

and low power measurement. ' e .~ [2+8]
Write short notes on: (any three) _ - [3x5}

) Dominant mode in waveguide
b) Circulators - ‘
¢) LNA cavity device inserting loss method for filter designing

d) Insertion loss method for filter designing
ET T
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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 imargin indicate Full Marks.

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

What are the merits and demerits of microwaves compared to seismic wave? ; 5T
- Compare RF radiation fields and explain how they are hazardous to living body. o 51
Sketch an immittance chart and compare the scales. : R 1

DeQign‘ a signal shunt and open matching networks using Smith Chart for a transmission .
line having surge impedance of 75 Ohm and load impedance of 78.27 + j60.93 Ohm.
Sketch the physmal diagram considering microstrips. P - [4+4+2)

. Youware: .,upposed to measure about 7.5 mW of microwave power. Choase a pmper power.

mcasurmg demce and explain its working principle, ‘ . T k1]

What is quss-ﬁ-eld effect? Design and describe the working ‘principle of & cross field _
cavity device for power amplifier. Consider a 90° phase shift between adjacent cavities. . [3+7]
Describe magic Tee based. on- S-parameters. Differentiate between. domifant 'and. ‘
degenerate modes. Consider a rectangular waveguide.having dimension of a #3band find

the dominant mode among TMo;, TMi10, TM 1 TMy; TM 2 TMgp and TMag. .- [6+2+2]
A GaAs FET transistor has the S-Parameters at 5 GHz with 50 Ohm line measured as

S1p = 0.45L163°, Sy = 0.04L40°, Sy = 2.55L-106%nd Sy = 0.46L-65°. Check the -
stability and find the maximum power gain using this transistor. - S e 10

Write short note on: (any three) _ - Cr e o [3x5)

a) Microwave filter parameters and LPF prototyping

b) TM mode rectangular wave guide ;
¢) Bunching effect in reflex klystron P
d) Microwave mixer ' :
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v Candidates are required to give their answers in their own words as far as practicable. L
v Attempt All questions. e oL ‘ ,: ‘
v The figures in the margin indicate Full Marks. > SR §T
v Necessary formulas and Smith Charts are attached herewith. - - ‘ B
v Assume suitable data if necessary. : ' R

1. Describe field equations Aand other related parameters of a kectangutar waveguide in T mode. _

Compare TEy and TEy in terms of cut-off frequency and dominant mode. [8+2]

o ' 2. Design a double stub matching 'network using three-eighths wavelength (—8—-) separation that

cr match an antenna having load of 300+j300 Ohm connected to a 300 Ohm transmission line. (o] o {
= -Justify your design. S - o ‘ R N

(03 What is bunching effect? Describe the working principle of a kiystron osci!i;itor. o [2+8]

. Using'the‘given S-parameters S1;=0,55/150°,S1,=0.04120° Sy =2.82L180° 5,=0.45-30° and required
. agsumptions, calculate maximum gaihs of this transistor amplifier for bilateral and unilateral modes. ‘

! o * : Co ey
. Draw a flow diagram to describe the design procedure of a microwave amplifier, Define he stabllity of i i
N an amplifier having Cs=1.15.10°, Rs=0.85, C,=1.10480°, R,=1.10. ‘ . ['5+5.] . 1

6. How microwave measurements are different to low frequency measurements? Describe how static -

calorimeter works to measure power. e L 3477 -

o . 7. Designa th-port network model and derive the required parameters. o ' [10] b
| 8. Write short notes (Any TWO) - _ ' A %
£ .. a. Design procedures of microwave filters - {2x5] FE N B

b. Microwave radiation hazards and safety practices r ' ‘ ook
c. Backward Wave Oscillator . | :
d. Merits of S-parameters in microwaves —~ | ;
: 4 CRE T S| E
) + L &, Il f !
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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 figures and Smith Charts are attached herewith.

Assume suitable data if necessary.
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Differentiate the behaviors of the systems at microwave and conventional low frequency bands. [6] -
2. Describe how TE mode is different from TM mode in a circular waveguide. [10]
3. Describe the working principle of a cavity magnetron. | [10]

4. Why S-parameter is important in microwave network analysis? Define S-parameters for a two-port
network. .* [4+5]

By arbi ¢ ly assuming a suitable load that connects to a 50-ohm transmission Iine;ﬁnd théi'lengths and
spacing for a two-stub impedance matching system. Assume also a suitable separation between the
stubs. N

6 Using the following S-parameters of 51=0.55L-150°, 5;,=0.04L20°, 5,=2.82£180°

and §;=0.45L-30°,
‘Glculate and compare maximum power gain for unilateral and bilateral modes. [15)

2. Discuss the difference between an amplifier circuit and an oscillator circuit in terms of stability
factor. 5]

8. Write short notes (Any THREE) [3x5]
a. Microwave magic tee
b. Microwave radiation fields
¢. Microwave strip-lines against micro-strips
d. Static calorimeter
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Subject: - RF and Microwave Engineering (EX752)

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.

Based on operational principles, compare microwave systems with ‘conve_ntibhal low .
frequency systems. Lists the areas of application of microwave systems. ‘ [4+4]
What makes S-parameters useful in microwave network analysis? Define S-parameters
for a two-port network. Justify that the Butterworth and Chebyshev filter responses are

common to prototype microwave two-port filter network using insertion loss method. - [4-+4+4}

Design a double-stub impedance matching network for a given load of 80 + j180 Ohm
connected to a 100-Ohm transmission line at 1 GHz with a three-eights wavelength
separation between the stubs. Tllustrate necessary diagrams to show physical connections. [8+2]

_.Define expressions for various field components of a rectangular waveguide in TE mode.
_ Show that a | GHz signal cannot propagate in TE;o made in a rectangular waveguide with

a wall separation of 5 cm. [7+3]

Find the maximum gain for a microwave transistor amplifier with Sy =:.70.6564146.7",
Sy3=0.122.£46.1°, 551 = 2.3/44.7°, S = 0.1724-117.1°. : [10]

What is bunching effect? Briefly describe the construction and operatiogﬁ,%ﬂ features of a

cavity magnetron. : [2+8]
Describe how standing waves and microwave powers are measured with VSWR meter .
and bolometry respectively. - s v [4+6]
Write short notes on: (any two) - [2%5]:
a) Mixer theory ‘
b) Circulators ' :
~ ¢) Microwave radiation hazards and safety practices
' ' $owk : L
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Candidates are required to give their answers in their own words as far as practicable.
Attempt AUl questions. ‘

The figures in the margin indicate Full Marks.

Necessary formulas and Smith charts are supplied herewith.

“Assume suitable data if necessary. .

Differentiate between conventional low frequency and microwave systems based on their
working principles. Lists the area of application of microwave systems. 14+4]

' Justify that S-parameters are used in microwaves instead of h-parameters for network

analysis. Define S-parameter for a two-port network. Why -the Butterworth and-
Chebyshev filter responses are common to prototype microwave two-port filter network
insertion loss method? o [4+4+4]

. Des1gn a double-stub impedance matching network for a given load of 190+j 110 Ohms
' connected to be 100-Ohm transmission line at 10 GHz with a three-eight wavelength
: sepaiation between the stubs. Tllustrate necessary diagrams fo show physical connections. [8+2]

-Defi;he expressions for various field components of a rectangular waveguidé in TM mode.

Prove that TMo; and TMio modes do not exist in a rectangular waveguide. - [743]

Jus‘éfy that a transistor having following S-parameters Sy = 0.894&-60;65,

Sip = 0.020£62.4°%, 521 = 3.122£123.6° and Sy = 0.781£-27.6° is conditionally stable

- while designing an amplifier. ' . : [10]

~ What is transit time effect? Briefly describe the construction and principle of operation of
a two-cavity klystron amplifier. , - C [248]
What is calorimetry in microwave? Differentiate between circulating and flow ‘
calorimetries based on principles of operation. : - [2+8]
Write short notes: (any two) - ' | o o 2481

- @) Hybrid tee :
) b)‘”,Microvg@veo_scﬂlator_themy»

¢) RF radiation hazards and safety standards

kg
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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.

A discrete time system has input x(n) and output y(n). The input output relation of the

system is given by
1}
y(m)= Y, x()
' k=0
Check whether the system is memory less, time invariant and stable or not? [2-+2+2]

Determine whether the given signal is periodic or not. If the signal is periodic, determine
jmm

the fundamental period x[n] = e 16 cos {%‘}. [5]
4

Define the Region of Convergence (ROC) [1+6]
Find fhe inverse of H(z) = (1 + 22" + 2%/ (1 -0.752" +0.1252%); ROC 0.25 <lg<0.5
Plot the pole-zero on the z-plane and draw Magnitude response (net 10 the scale) of an
LTI system described by the equation, y(n) = x(n) + 0.8x(n -1) + 0.8x(n — 2) + 0.49
y(n—2). [3+7]
Draw the Lattice structure from the following system function.

H(z)= ' [10]

- 0277 +0.4z72 +0.627
Design the symmetric FIR Low Pass Filter (LPF) for which the desired frequency
response is expressed as _ [10]
Hg(W) = ¢~J¥7 |W]< We and 0 elsewhere. The length of the filter should be 7 and
We = 1 rad/sample. Make use of the Hanning window.
Kaiser window is to be used to design a linear phase FIR filter that meets following
specification [24+2+2]
<001, 02imspol<
095<(e)s1.05,  0sfol<0.19m
Calculate the optimum value of ripple, attenuation and window length.
Using Bilinear transformation, design a Butterworth low pass filter which satisfies
following conditions:
0,9;<.1H(ejw)isl, for 0 5w,<_12?
W 3n

‘H (e )‘0.2, for L S WE [12]
Consider sampling frequency of 1 Hz.
Compute 8-point DIF-FFT of sequence x(m)=1{2,1,2,1, 1,2,1,2}. [8]
Obitain the citcular convolution of the following sequences:
X1 (Il) = {15 25 33 1} and X2 (ﬂ) = {49 32 2> 2} [6]

sk
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Candldates are requ1red to give their answers in thelr own words as far as practlcable

Attempt All questions.

The figures in the margin indicate Fuli Marks,

‘Assume suitable daia if necessary.

.. A discrete-time L’I‘I system is given by difference equatlon y(n) = x(n) + eay(n 1).

Check this system for BIBO stab1l1ty R : ‘ £ 5]

. "Flnd the ou,tput y (n)‘ of LTIHsy‘s‘tem having impulse response  h(n) = G«J ‘u(n-3) and

| inputx(n)r—kgj : u(n)« T R e 6]
. Determine the i 1nverse z»transfonn of X (z) = 82' 11;0 Tt (1) 1f ROC Is. [zl > 0 6 (11)
-rlfROC is|z] < 0.2 (111) ifROCis 0.2 < |z| < 0:6 3 Dl e A [2+2~+3]
Plot the pole-zelo in z plane and draw the magmtude response (not to the scale) of the
system described by difference equation y(n) = 0. 67 x(n) ~ 0.3 x(n-1) + 2. 75y (n 1) [3+7]
a) Draw . the cascaded form structure of H(z) = 10(1 0257 ) (1 0 667z l) (1+22 )/
(1-0.752) (1-0. 1257 {1 -(0.5+0. 5)2 }{1-0.550.5)2"y [5] -

o b) Draw the lattice structure for the glven FIR ﬁlter and also check whether the system is o
‘stable. H(z)-— 1 +(13/24)z +(5/8)z +(1/3)z ety ST 51 ek

'DeSJgn a hnear phase FIR. ﬁlter using su1tab1e wmdow to mee‘t follong speoxﬁca‘twns

099<!H(e3w)‘<1 o1, foro<]w|<03n |

!H(eJW)’<OOI for035n<|w|<7t P h - SHEEY, _ . " [10] R

' What is Glbbs phenomenon and how can 1t be mlmrmzed’? Why Kaxser wmdow 1s better '
- than-other ﬁxed wmdows in FIR ﬁlte1 design? : e SRR [3+3]

Differentiate between ‘bilinear transformation and unpulse invariance. Deslgn a
Butterworth digital IIR Iowpass filter using bilinear transformatwn by takmg T=01

second, to sat1sfy the followmg bpeczﬁcatmns ' & : o S [2+10]

06<|H(ef”)|<1 | O<w<0357r
{H(e!w)|<01 0mswsT

Why Decimation in Tnne Fast Fourier Transform (DITFFT) Algorlthm is better than ‘

 direct computation of DFT? Fmd 4 pomt DFT of the sequence x(n) = {2 2,4} using

 DITFFT algorithm, o S [2+6]
- 10.

Compute circular convolutlon of the followmg two sequences usmg DFT x(n) {1 2 4 5}

‘andh(n) {2,1,68} o | S 6]
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Candidates are required to give their answers in their own words as far as practicable.

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

Check whether following signals are periodic or not. If yes, state their periodic time.
a) x[n] = Sin(nr) + Cos (am)
b) x[n] = Sin(3nn/5) + Cos (4nn/7)

Find the output of LT system having impulse response h[n] = (1/2)™* u[n] and input
x[n] = 5¢™3 for -0 <n < o0

Define ROC. Find inverse z-transform of X(z) = (14277 4+22)/(1-1.52+0.527),
ROC: [¢]>1.

Differentiate between FIR system and IIR System. The poles of a system are located at
0.45 * j1.6 and zeros at 0.58 * j2.06. Map the poles and zeros in the z-plane and plot the
magnitude response (not in scale) of the system.

Compute Lattice-ladder coefficients and draw lattice structure for given system
H(z) =2 - 0.72" +0.52%/(1-0.32" +0.2527).

Realize the given system in Cascade Form of 2™ order section flow graph representation.

CH (2) = {(1-04 z ) (1102 z 1) (1-036™ z 1) (1:0.3¢7 z H/{(1-0.5¢™ z ™)

10.

- 11

12.

(1-0.5¢% 21y (1+0.76™ 2 ™) (1+0.7¢"™ 271y},
In which case do we choose FIR filter and IIR filter? Design a linear phase FIR filter

using Kaiser Window to meet the following specifications:
0.995]H(ejw)lsl.01 for 0 < w > 0.016m
!H(ejw)t <0.01 for 0.087 < W < 21

Explain in detail about how Gibb's oscillation arise while using the rectangular window
in FIR filter design.
Design a low pass digital IR filter by Billinear Tranformation method to an approximate

Butterworth low pass filter, if passband edge frequency is 0.26 = radians and maximum
deviation of 0.99 dB below 0 dB gain in the passband. The maximum gain of -14.99 dB

and frequency is 0.587 radians in stopband, Consider sampling frequency 0.5 Hz.

Describe digital domain Spectral Transformation features and parameters for low pass to
high pass in IIR Filter design.

How fast is FFT? Find 8-point DFT of sequence x[n] = {1,1, 0, 0,1,1,2} using
Decimation in Time Fast Fourier Transform{DITFFT) algorithm.

Write the complexity of DFT and FFT? Obtain the circular convolution of the following
sequences:

Xi[n]={1,2,3,1} and

Xo[n] = {4, 3,2, 2}

Fokok

[2+2]
[5]
[1+5]

[4+6]

[6]

[4]

[2+8]

[5]

[11]

[2+6]

[2+5]



TRIBHUVAN UNIVERSITY
INSTITUTE OF ENGINEERING ! TRl
Examination Control Division | Programme ' BEL BCT Pass Marks 32
2079 Bhadra Year/Part IV/I . Time '3 hys,

Subject. - Digital Signal Analysis And Processing (CT 704)

v" Candidates are requifed to give their answers in their own words as far as praéticé.ble.
v’ Attempt AU 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[——~] +sin [ ]
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}H2 6[n-1]¥5[n~3] and hn]
=28[n+11 +28[n-1]. [5]
3. Find inverses Z-transform of X(z) = (2222°-3z+2)/(z%-1 .5z-1),ROC: }zl <0.5, using
partial fraction expansion method. ' v ' [6]

4. Plot the pole-zero in z-plane and draw the magnitude response (not to the scale) of the
equation of the system describe by difference equation:

y [n]-0.35y [n-1]+ 0.25 y [n-2] = x [n] -0.75 x [n-1]. [3+7].
5. Draw direct form I and Direct form II realization of the following system.- ’

y [}z 0.25 y[n-2] + x [n] + 0.4x [n-1] + 0.5x [n-2] [2+2]
6. Given a 3-stage lattice filter for all zero polynomial with coefficients K; = 1/ 4,K=1/2

and K3 = 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]

0.899 < [H(e™)| <1 for |w] < 0.2
_|H(eJ'W )[ <0.01 for04n<wsn
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: _ , v [11+4]

Passband frequency (Wp) = 0.257 radians

Stopband frequency (Wy) = 0.55n radians

Passband ripple (8p) = 0.11

Stopband ripple (8g) = 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

DITFFT algorithm. [2+6]

1LIf X; (k) and X, (k) are DFT of sequence xq[n]={1,0,0,1}and x,[n]={2,0,2}
respectively then find the sequence Xs[n];if DFT of x3]n] is given by X; (k) = X1 ().
Xz (k). . [7]

ko
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Compare between energy signal and power signal. Determine whether the signal
4m

LT
)
x[n]=¢ 2 7 isenergy signal or power signal. [242]
. . (1Y
Find the output of LTI system having impulse response h[n]=| 5 {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)= using partial fraction method for —;— < izt <1. [1+5]

372 —4z+1

Plot the pole-zero in z-plane and draw magnitude response (not to the scale) of the system

described by difference equation v [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

Hz) = (1 - 0.4z 14102527/ (1-03z 14+ 0.5z ?). Also check the stability of given

systen. [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 ©p.= 0.2n , Stop

band edge frequency ®s = 0.45% and Stop band attenuation o = 51 dB using any

. c-

approptiate window function. [5+3]
What do you understand by optimum filter? Describe Remez exchange algorithm for FIR
filter design along with the flowchart. [1+6]

. Design a low pass digital IR filter by Bilinear Transformation method to an approximate

Butterworth low pass filter, if passband edge frequency is 0.24 7 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 = radians in stopband, consider sampling frequency 0.5 Hz.

Compare impulse invariance method with bilinear transformation method. [1143]
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) algorithm. [2-+6]
Find the circular convolution of the sequences xfn] = {1, -1, -2, 3, -1} and

xo[n] = {1,2,3}. 7

Hok
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X [
Determine whether the signal x[n]= cosl—ygq—:\. cos[—fgq is periodic or non periodic and if

itis periodic,b find its fundamental period. [4]
Find the output of LTI system having impulse response hin] = u[n] - u[n-4] and input

signal x[n] = (1/2)" u[n]. | ' 51
Define ROC. Find inverse z-transform of X(z) = (2 +2* +1.52 +0.5)/(2+1.52 +0.52),.
ROC:lzj <2 [1+5]
Determine the zero-input response for a second order system given by: (4]

| y[n] - 3y[n-1] - 4y[n-2] = x[n]
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]-0.4 y[n-1]+0.25 y [n-2] = x{n} -0.4x[n-1]

The system function of a filter is H(z)=1 +é—i—z’"l +%Z—2 +—§z.—3 . Draw the Direct |

Form gnd Lattice Structure implementation of the above filter. [3+7]
Design d ‘a‘ linear phase FIR filter using KAISER window t0 meet the following <
specifications: ' . =~ [8]
J | H(e™ )< 0.01; 0<wi<0.25% “
0.95< H(e/” )i 1.05; 035w <wiL0.67
H(e )£ 0.01; 0.65x qwign

What is optimum filter? Show mathematical expression of Remez exchange algorithm for
FIR filter design. [1+6]
Design a LPF Butterworth filter using Impulse Invariance Method (IIM) method with

passband and stopband frequencies 200Hz and 500Hz respectively. The passband and
stopband attenuations are 54B and 12dB respectively. The sampling frequency is 5000Hz.

What is pre-warping and why it is necessary? Explain. o {12+3]
Differentiate between DFT and DTFT. Find the circular convolution of
xl{n}z{za ]-a 2: 1} and Xi[n] = {17 29 39 4} . N . [2+6]
Find the 8 — point DFT of x{n] = un] - u[n-4] using FFT DIT algorithm. . (7

e H
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Define even and odd type dlscrete time signals with suitable example. Plot the bsiygnal
x[-2n+3] where x[n] = {1, 2, 0, -1, -3, -4}. : [2+3}

2. Determine whether the following system are: o ' B I8
a) ynl= x[—n] is time-invariant or not. .

-
.

b) ‘y[n}=x[n? 1is lmear or not, , |
3. Find the output of LTI system having input signal x[n] = u[n+l}-u[n-4]‘ and imputse

‘response hin] = (1/2)*ufn-1}. . [6]
4. Define ROC of z-transform. Find inverse z-transform usmg partial fraction expansmn of
L X(»= (z +52°-3z+4)/ (2~ 1.5z - 1), ROC: [z] < 0.5. R [2+6]
5. Drawfhc - pole-zero.in the z-plane for a system with. poles at 0, 45 % jl. 06 ‘and zeroes at .

) 8+32 06 'Also plot the magmtude response (not to the scale) of the system. [2+6}
6 Comthe La‘tzce and Ladaer COF‘ﬂICIeme and Draw la“tsce—ladaer structure fozA crlven HR '
L »sys’femI—T(z) (05 2z +3z“)/(1 0.5z - 0.7+ 0.3z ) o o [eHy
,Reahze the given system in Céscade form of 2™ order section in ‘signalf';v W ,,ii_aph_ -
% representation. R - [4}
CH@Zi={(1-0. 52'1)(1 + 0352 L — 036557 ] — 3¢9, )} / {(1 0.6e™ 7.
(I 0. 66_]1171'/.7 ]) (I_H) 56]2117!//,_, l} (i+0 56;2:17:/7 1) - _ _

SR Desxgn the FIR filter using suitable window for the specifications: o " f6]
e 0899 < (Y| <1, forjo}< 027 - e . - S
- nH(é“’)l<oo1 for0dn<w<n

9, Whatis optimum ﬁlter? Show mathematmal expression of Remez exchange algbﬁmm for

~ FIR filter design. : o F1+5]
10. Design a dxgﬂai Iow pass Butterwoﬁh filter by .applying bilinear pransformaﬁo;i o
techniques for the given specifications: e e - [10}.

- Passband peak to peak ripple < 1dB
Passband edge frequency =12KHz
- Stopband Attenuation > 40dB =
- Stopband edge frequency =2.5 KHz
Sample rate = 8KHZ ‘

11 Find 8-p01nt DFT of sequence x[n] = {1 2, 3 3,50, 4, 6} usmg Decuna’uon m” ' _ ‘\' _’

frequency Fast Fourier Transform (DIFF FT) algonthm o ‘ 7t
17 Find x3[n} if DFT' of x3[n} is given by Xa(k) = Xi(k) * Xz(k) where X1{I’) and Xz(k) are; I
4-p01nt DFT of x; [n]~{1, 2, —2} and xz[n] = {1,2,3, 1} rcspectxvely R &) S

F
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1. Explain Fourier transform multiplication property for two sequences. Write Drichlet’s
conditions for Fourier series. | [4+3]

5. Find convolution between two signals x[n]=2"4[-n], 0 <a<landh[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: |z > 0.6 . [3+6]

. Describe stability and causality characteristics of LTI system in terms of Impulée
‘Response and ROC of its transfer function with suitable examples. [4+3]

Compute Lattlce and Ladder coefficients and Draw lattice-ladder structure for given IIR
system H(z) = (0.7 - 1527 +0.52%) / (1-0.52" - 0.727 +0.327) [6+3]

For fhc system described by the following difference equation: - [2+48]
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 IIR filter by Bilinear Transformation method to an

approximate Butterworth filter having specifications as below: [12]

Pass bandedge frequency () = 0.22 © radians

Stop bandedge frequency (ws) = 0.54 © radians

Passband ripple (8,) = 0.11 :
Stopband ripple (3) = 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 IR filter? Design a Kaiser Window to meet
the following specifications. ' . [2+4-+4)

099s[He™ <101, for0<w<0.167
Eev)<001,  for0.8n<w<2n

Draw the flow chart for Remez- Exéhangej algorithm
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. Define Power and Energy type discrete time signal with suitable example. Differentiate

between Fourier Setics and Fourier Transform. [3+4]

Find the output of LTI system having 1mpulse response h[n] with h[-2] = 3, h[O]
h[1] =1 and input signal x[n] = (2)", for -1 <n <3. Also check the answer. [ 5+2]

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

Y =03p(n—1)=2x(n—2) +0. 7x(rz 1)+4x(n) . 47
i .-:..Draw the Iattme structure from the followmg system functmn D ‘
HE)=- R 9]
l+=z 422704 -—.2"3 + "
3 8 3 : , SRE S
.~ What is optimum filter? Show mathematical: expression of Remezv exehéﬁg“é'?él'gc{'ri”thﬁifer .
“FIR filter design. ' - - [2+6])
List-out the propertles of Region of convergence and locate the ROC of the followmg
signal . )
x{n] (0.D" u[n] 0.3)"u[-n~1] o | [4*{-6].
Using bilinear transformation, design a digital filter using Butterworth approx1mat10n
. which satisfies the following conditions
0.8<|He'| <1 for 0 < W< 0211 |
JHM|<02for06T< W . - [10]
How fast is FFT? Find X(3) and X(5) for given sequence x[n] = {1, -2, 3, 2} using |
DITFFT algorithm. I o | [2+8]

Differentiate between linear convolution and cireular convolution compute circular
convolution of signals ’

Xi[n] = {0, 0, 1, 1} and Xy[n] = {1, 1, 1, 1} : | B

ook
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Determine whether the following sequences are linear.or not: [3+3]
a) yln)=x"[n]
. 50 0™
b =cos] —n+—
)7m1 (Sn 4)

Find the output of LTI system having impulse response hin]=2"* {u[n]—u[n-3]} and

 input signal x[n] = 8n] + 8{n~11+8ln—2]. | 5]

List out the properties of Region of convergence and locate the ROC of the following
signal. - : - [3+6]

 xn]= (0.6)“3{&} +(0.25)"u[n]

. Drav#frthe poﬁiﬁés and zeros in the z-plane for a system with poles at 0.45%j1.06 and zet0s at

0.58+j2.06. Also plot the magpitude response of the system. o [248]
Draw the Lattice structure from the following system function: _ [7+3]
i | .
39 15 3

9

And represent %and ——Z— in sign magnitude, 1's complement and 2's complement format.

Design a digital low-pass filter with the following specification: ’ - [12]

i) Pass-band magnitude constant o 0.7 dB below the frequency of 0.157
ii) Stop-band attenuation at least 14 dB for the frequencies between 0.6ntom

Use Butterworth approximation as a prototype and use bilinear transformation method to
obtain the digital filter. ~

Design ‘a linear phase FIR filter using Kaiser Window 1o meet the following
spécifications: . [8+4]

0.995\1{(&"*)[51.01, for 0<w<0.197m
\H(ej“*)lso.m, for 02In<w<m

Draw the flow ¢hast for Optimum filter design.

How fast is FFT compare t0 DFT?2 Draw the butterfly diagram of 8-point DFT of 2
sequence as X[n]=1 +1 using Decimation in Time FFT algorithm. [3+71

State the circular convolution property of DFT. Find the circular cenvolution of:, [1+5]

g, (n)={12-L1} and x,()={L357}



31 | TRIBHUVAN UNIVERSITY Exam, i Regiil:
INSTITUTE OF ENGINEERING Level | BE Full Marks | 80 ‘
. . s s T — )
Examination Control Division Programme | BCT - Pass Marks | 32 f
2074 Chaitra | Year/Part | IV/I Time | 3hrs,

Subject. - Digital Signal Analysis and Proceséingv(CT704)

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. - x

Assume suitable data if necessary. 4 |

ANNANENEN

oy

Plot the sequence X[n]=u[n]—u[n-3] +506[n—4] =nu[n~6].-List out the properties of
LTI system. ' [3+2]
2. Determine whether the following system are: _ [3+3]
o a) y[n] =y[n-4]+x[n-4] is Time-invariant or not '
b) y[n]=x*[n]is Linear or Nor-linear
'3. Define a ROC. What are the properties of ROC of z-transform? Find the inverse 7-
transform of X(z) = (22 +22% +3z+5)/(z% - 0.1z~ 0.2),ROC 7)< 0.4. | [143+5]

. The poles of a system are located at: 0.45-0.77j and -2+0.3i. Map the poles and zero in
the z-plane and plot the magnitude response of the system. . i [2+8]

btain thé Ditect Form T and Direct Form IT re'aﬁzaﬁoﬂro_ﬁﬂ;efonpyv;ng systom. . [5]
3y[n)+y[n-11+2y[n-4]=2x[n]+x[n-3] S |

6. Determine the lattice. coefficients coefficients cOﬁesponding to the F»IR}??ﬁlter with the
system function: - . o

[5]

| 52 25 . 1 .
H@)=A,(z)=1+=z1 12272 2 ;3
HE =A@ =1+ o2 + 702 37

7. _Design a digital low-pass filter with the following specification: ‘ _ [12]

i) Pass-band magnitude constant to 0.7 dB below the frequency of 0.15x
if) Stop-band attenuation at least 14 dB for the frequencies between 0.6 to 7
Use Butter worth approximation as a prototype and use impulse invariance
. method to obtain the digital filter. o .

8. Design a FIR linear phase filter using Kaiser window that meets the following
specifications: ' ‘ [9+31

[H(e™)] <0.01, 0< |w]| < 0.257 | /
0.95< |H(ejw)| < 1.05, 0.357 <|w|<0.6n . i ;
[H{e™)] <0.01,0.657 < |w| < T ‘ ‘ - J
‘Also_determine the minimum length (M+1) of the impulse response and Kaiser

window parameter p. /

9. Why do we need DFT? Draw the butterfly structure to compute the DFT of the following f
signal using Radix-2 DIFFFT algorithm, and compute X(2) and X(1) only |
X[n]={1.5,-11.8,0.6,3,1.7} - [3+7] If

|
|

..10. Define zero padding. Find the linear convolution through circular convolution with
padding of zeros for the following sequences: x[n]={LLL1} and h[n] {2,3}. [1+5]

sk
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1. Deﬁne Energy and Power type discrete time signal. Check whether signal
x[n] = elmA) g periodic or not. If it is periodic, state its perlof‘lc time. [2+2]

7. Find the output of LTI system having impulse response hin]=01/2)" {uln+2]-u[n-2]}

and input signal x[n] = {2, 1, 0.5, -1}. Also check the answer. , [3+2]
3. State and explain the properties of a Region of Convergence (ROC). Find the inverse z-
transform of X( ) {1 - —32—2"1}(1 +27 Xl - z") - [343]

4. Plot the pole-zero in: z=plane and Draw. Magmtude Response (not to the scale) of the |

st’“ m descnbed by difference equation ,
4y[n ——1] +0.2y[n-2]= x[n]+0 5x[n 11+0.6x[n—2]+0.8x[n - 3] N [3+7]

)form and Lattice structure of a filter with system function

277 -z, C e Fa [3+7]
r.wihdow is better than other fixed w1ndows in FIR filter design? Find out first

; icients of impulse response of a low pass FIR filter having Pass band edge
‘frequencyco =0. 2n, Stop band edge frequency ®, =0.57 and Stop band attenuation

- oy =41dB using any appropriate window function. [2+6]

7. What is an optimum filter? Show mathematical expression of the Remez exchange
algorithm for FIR filter design with flow chart. ' _ [1+6]

8. Design a low pass discrete IIR ﬁlter by Bilinear Transformation method to an
approximate Butterworth ﬁlter having spec1ﬁcat10ns as below: [15]

Pass bandedge frequency (oap) 027w radians
Stop bandedge frequency (o) = 0.58 = radians

Passband ripple (&) = 0.11
Stopband ripple (8s) = 0.21, Consider sampling frequency 0.5 Hz.

9. Compute the 8-peint DFT of the sequence x[n]: {5, 5,—2-,—2—,0,0,0,0} using Decimation in’
Frequency Fast Fourier Transform (DIF-FFT) algdrithm. 7]
'10, What is a zero padding? If X;(k) and Xy(k) are DF’l of sequence xi[n] = {1,2, 0, 1, ~2}
and x[n] = {1, 0, 1, 1, 2} respectively then ﬁnd “the sequence x3[n]; If DFT of xa[n] is

given by X5(k) = Xi(k), Xa(k)- s [1+7]

3
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Candldates are requlred to give then' answers in their own words as far as practlcable
Attempt All questions. T _

The figures in the margin indicate F ull Marks. |

~Assume suitable data if necessary. . 2

RSN

! Deﬁne and plot a d1screte tlme umt step s1gnal Explam 1ts relatlon W1th umt impulse |

T _fmgnal TR B [1+2]
2. Calculate y[n]; 1f x[n] is x[-2] = 0.5, X[O] = 1 x[1]=0.75, x[3] =0.5 and n[n] is n[O] =1,
o '_n[l] (0,75 and n[2] 0.5 and verify your result. - - 16]
3. "Deﬁne a ROC. Find inverse Z-transform of X(z) = QP +2243245) | (Z-0.12-0.2),
,,Roc |z[<04 | \ | o [1+5]

. Deﬁne” the ’dﬁference equation with example. The Poles of a system are Iocated at -
77 i ’and 2+ 0 7i and zeros at:-1.2 + 0. 431 Plot the magmtude response of this

: e e e [248]
; =.Draw the Lattme Structure from the followmg systcm functmn e {10]

BREPE S g ) iy g
1+Sz +8 +32 Yz

: 1+-§-z“1 + %2’2 +-§-z‘3 +z"'4

6. Demgn a d1g1tal Butterworth low pass ﬁlter satisfying the constramts |

{o7o7<1H(efW)|< ;o 0swsj
|H(efW)|saz .32;_5“,5,,

_ Wlth T = lsec using bilinear transfonnatmn mcthod Realize the filter using the most
. »convement reahzatmn form. _ : ; [11+4]}

7 .Demgn an’ FIR hnear phase ﬁlter usmg Ka1ser wmdow to meet the followmg

' spemﬁcatmns o ' I8

0985 [H(efW)l <1.02, forO >w =097
]H(em)l <001, for 04w Sw <w

8. Draw the Howchart of Remez-Exchange theorem and explain it: . [7]

9. Why we heed FFT? Find 8-point DFT of sequence x[n] ={1,-1,3,2,1,1,3,-2} usmg
Decimation in frequency Fast Fourier Ttansform (DIFFFT) algorithm. [2+6]

10. Find x3[n] if DFT of x3[n] is given by Xs(k) = X;(k) X,(k) where Xi(k) and Xx(k) are
5jpoint DFT of x[n] = {1,-2, 5,1, 2} and xz[n} = {1, 2, -3, -2} respectively. [7]

Hkck



36 TRIBHUVAN UNIVERSITY i T & Later Batch) .

INSTITUTE OF ENGINEERING ~ |Level __ |BE . | Full Marks |80
Examination Control Division | Programme | BCT ',- | ‘PassMarh 2
2073 Shrawan . Year/Part [IV/I Time 3 hrs.

 Subject: - Digital Signal Analysis and Processing (CT704)
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_ Attempt All questions. '

The figures inthe margin indicate Full Marks.

Assume suz‘table data if necessary.

ANRNEN *\

it
.

Explain the process of calculating fourrer series ceeﬁexents - - 131
Determine the system output y(n) of the fallowmg sxgnals h(n) = {I,I,fl} and
x(n)={LLL} ' [6]

3. Define a ROC. Find inverse Z—transform of X(z)—zl {z-04)(z+15)"}, ROC: {z{ <04 1+5]

4, State linear constant coefficient dlfference equatron and cerrespondmg system ﬁmctron

‘Determine the output sequence of the system Wrth rmpuise response h[n] (1! 2) u[n]

: system functlon of a filter is H(z) 2418271, 62'2 172 Draw the Dmeet me o

6. Explam in detall about how rectangular wmdowzzs used in FIR ﬁlter desxgn. Hew Grbb'

8. ;.‘ Using bilinear transformation, desrgn a butterwmth low: pass ﬁlter Wthh satlsﬁes the

following Magmtude Response. _ - : - 121

089125<‘H(e’“)|<1 for0<m<02n
_]H(e"”)[<017783 ~ for03ngosn

9. Explam bneﬂy about brhnear transformatmn mem of IIR filter des1gn A o [3]

~10. Why do we need DFT? Find 8-point DFT of seqmnce x[ ] {1 - 2 2 L1, 2 2} usmg Fast
- Fourier Transform algonthm X : 3

11; Find xs[n] if DFT of xs[n] is glven by X (k) X (k)X (k) where X (k) andX (k) are

S-pomt DFT of x,[n] {1,-2,2,1,4} and xz[n] {2,1,—3 -1} respectrvely : T m

kR

‘ vwhen the mput signal is- x[n] 10- SSm(vcn/ 2)+2§}c0s2m —o<n<w. . /_, [3+7] .

“and: Lattice Structure unplementatron of the aboveﬁiter e o B+

) cﬂlatmns arise in this process. : L R 6] o
VExplam about Remaz exchange algorrthm with: smtabie derrvauen and ﬂow chart 9] :

e

R s b e e A e g %

[2+6] :

R
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ey

. - How fourier series coefﬁments are calculated? Explain. | [4]

Find the output of LTI system havlng lmpulse response h[n] with hf-2] = 1, h[()] 2,
’ h[]] 3 and 1nput signal x[n] with x[0] = 1/2 , X[2] =2, x[3]= 3. A.lso check the answer. [3+2]

3. Explain the propertles of Region of Convergence with examples o :[6]

4. Describe : stablhty and causahty characteristics “of LTI system in terms of Impulse
Response and ROC of its transfer function with suitable examples.. N - 4]

5. Plot the pole-zero in z-plane and Draw Magnitude Response (not to the scale) of the . :
System descnbed by dlfference equatlon o , ) _ [2+4] _—

[n] j~ 4y[n ~1] + 0. ly[n 2] x[n]+0 6x[n— 1] s
etermine the Direct Form I and Direct Form II reahzatmn of the followmg system : I8
(m) =—0.1y(n 1) +0.2y(n~2) +3x(n) +3.6x(n~2) +06xn-2) -
_ompﬁte the lattlce coefficients and draw the lattice strucmre of followmg FIRs S

N

L iAo
) B e

H(z)= 1+Zz“‘+z

8 F;Descnbe how digital FIR ﬁlter can be design by window method: Why Kalser wmdow is -

- better than other fixed windows in FIR filter design? =~ _ S 5] B
Ll Whit is-an optimum ﬁlter’? Show mathemancal expresmon of Remfez exchange algonthm T I i
for FIR filter design. - - g . : RS B

R Sy 1 X Explam about the adwntages of selectmg bllmear n'ansformatlon method over lmpuise_ )
Lm0 L invarianee miethod (1T M): Demg;n a.digital low pass Butterworth filter using impluse -
70 invariant transformation with pass band and stop band frequencies 200Hz and S00Hz
"o 7" respectively. The pass band: and. stop band attenuatmn are -5dB and - 12dB respecﬁvely
. Thesampling frequency is 5kHz. Use IIM method , [3+12],

TR Find.the FFT of the sighal x[n}{L124,312,} using DIT-FFT algonthm j S w;,[ﬁ.]‘ ik
12, Compute ercular Convolution of h(n) = {1, 2, 1, -1, 1} and x[n] = {1, 2 3, 1}, M

ETT
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Assume suitable data if necessary. '

RN

1. Define energy and power signal. Check fhe signal x[n] = ufn] and x[n] = 8[n] is Energy o ‘

on.

Power type. : '
2. Find the output of LTI system having impulse response'h{n] = (1/3)" {u[oF1]-uln-2]; and
input signal x[n] = {2,1,0.5,3}. ' » I [51
3. State the properties.of region of convergence (ROC). Drive the convolution propesty of
Z-transform, B v : - [3+3]
. 4. Find the output of LTI System having impulse response hfn] = (1/2)" u[n] and input
gio 1~X[ﬂ]fﬁ;5e’vn%3 for-o<np<o. - U P (4]
Magmde _’_Resporisew(not* to the scale) of the: system described 'byud'xﬁﬁénce SR

[n§;]+o§§y{n~2] =‘vx[n].+0.7x{ﬁ;1] -

[ )= -0.1y(n ~1) F0.72y(n-2)+ 0.7x(n)~0.252x(n—2)
g Compuie the lattice coefficients and draw the lattice sfm_cture of following FIRsysem = [6]
H(z)=1+22" =327+ 4z

8. Draw the flowchart of Remez-Exchange theorem and explain it. Design an FIR limear
phase filter using Kaiser window to meet the following specifications: o [et8] ’

- '9-99§\H(éjw)l£1.*01,for 0=w2010%
‘]H(eiw)[se.oLforo.ah:sW‘sn e

9. Design a low pass digital filter by Bilinear Transfbrmati&sn method to an aﬁproximate
Butterworth filter, if passband edge frequency is 0.25 7 radians and maximum deviation
of 1 dB below 0 dB gain in the passband. The maximurm gain of -15 dB and frequenty is

0.45 r radians in stopband, Consider sampling frequency 1Hz. [15]

10. Find 8-point DFT of sequence k] = {1,1,0,1,0,1,2} using Decimation in Time Eést
Fourier Transform (DITFFT) algorithm. 7]
11. Why we need DFT? If Xy(k) and ,.X%(‘,k)f are DFT of sequence xi[n] = {1,2,4} and
x[n] = {-1,2:3,1} respectively, then find the sequence xa[n], if DFT of x3[n] is givea by
(k) =Xu(k) Xak). - . | ; - [2+6]-
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Find the even and odd part of signal x[n], , : . 3]

1 for-4<n<0
2 for1<n<4 ,

X[n}=

2. A discrete time LTI system has 1mpulse response n(n) {1 3 2~ 11} for 1 <ng 3 :
Determine the system output y(n) if the input x(n) is given by x(n) 28(11) - 6(n-1). o [6}

3. Define ROC. F md inverse Z-transform of S [HS]

E X(z)—- 1/{(2 05)(z+2)} , if
) - L ROC:0.5<lzl<2.
~ROC: 1zl <05
RGC Izl >2

Tk poles ofa system are located at 0.45+0.77i and -2 % 0. 3i and zeroes at 1 2 + 31 Map

oles and zero in the z-plane and plot the magnitude response of the system..s [2+8 :

pute - Lattlce coefﬁcwnts and draw - lattice - structure . for «given Il ;svstem
% 1/(1-0.01z7" ,—-0 232" 2+0.527). Also check the stability of glven system [4+2+1] |

6. 'What is hnut cycle effect | in recursive system'? Descnbe thh one example showmg how 1t L
B ;‘_occurs e , : . s : N i

7. Desugn a low pass FIR filter having Pass band edge frequency- cop = 0 3, Stop band edge
: frequenoy 0;=057 andx Stop band attenuation o = 40 dB using any appropriate window. . )
functlon Ty T, o - (8]

8. What is Optlmum ﬁlter’7 Show mathemat1ca1 expressmn of Remez exchange algcnthm for -
N FIRﬁlterdemgn ST (I , - [1+6] -

b
9. - What is the .adyantage of b1lmear tmnsformatmn? Design a low pass discrete time 3
- s 'j'Butterworﬂ]@f: r applying bilinear transfomnatmn havmg spec1ﬁcat10ns as follows [2+9+4]
' Pass band frequency (w,) =0.25 7 radians e . :

b

Stop band frequen "(ws)_-— 0.55 % radlans

)
C0n51der samphng frequeqcy 0. 5 Hz

Also, convert the obtamed d1g1ta1 low-paqs ﬁlter to ngh—pass filter with new pass band -
freunncy (W p) 0 45 k: usmcr d1g1tal domam tranbfonnatlon

s

10. Why do we need D1screte Founer Tzansform (DFT) although we have stcxetn-tlme
Fourier Transform ( DTFT)? Fmd ‘circular convolutmn between x{n] = {1, 2} and
ylo}=u[n]-u[n-4]. "oy o [2+5] -

11 How fast is FFT? Draw the bu‘*terﬂy dlagram qnd compute the wlue of X( (7) using 8 pt -
- DIT-FFT for the following sequences: - [2+6] -
x(2)={1,0,0 ,0,0,0,0,0} R S -

opsk
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1. Find the odd.and even part of the following signal:

Adi scre‘fe time LTI system has input signal and impuise response a8,

(1 -1<n<1 A (1 —1gnsly
1=~ = 4. 1 th 1 hical
x[? 0 e isewhaﬂ‘e ard }1[ 10 e lsewh . md the output of the sys em usmg grapht

 the inverse z transform off - : - R i1

= (1+7z' 2 (1+1.5271+0.527) , 12> |

ing part;al fraction method. e

. Wi do we need difference equation? State linear constant coefﬁment difference eqaat:o

and corresponding system function. ' 7 [2+3+5]
 Consider an LTI systern with 1mpuxse response i n]-—*—(l/Z)“ ufn]. Determine yn], if the

input is x[n} = ‘Ae‘“* g T

4, Ifas stagze lattice nlter for all pole po}ynomial has coefficients. o [s]
K== K« = and Ky== Ohfam the avstem function of th1s filter.
3. \ﬁﬁmn is li,he nportance 01 £ qua maﬁon in Difn’rai Signal Processing? Which one is better
o roumding or truncation? Ex piain about limit cycles in recursive system? Define dead
band. | C[1+1241]
6. Bxplain in detail about how rectangular window is used in FIR filter design. How Gibb’s
oscillations arise in this process. o ‘ [6]
7. What is a Remez exchange algor ithm? Derive zts equa‘rzon and draw its flow chart. 91

Design a low pass digital filter by Bilinear Tramfoxmatlon method to an approximate
Butter worth filter it p passband frequency is 0.27 radians and maximuimn deviation of 1 dh
. below O dB gain in the pass band. The: maximum gain of ~15 db and fruq*uency iz 0.4

radians in st J;» band_., consider sar*mlma frequency 1 Hz. sl

9. 11,2,3,4) and impulse response B[ nﬁ £1,3,5,7} and the

“\.e DrT of hfn] is Hik]. Find the oufput of the system y{n} if
. o | i

10 T*mé L‘%’F’T fez f‘i, 120 001,02, 0,40 using FFT DT tutterfly algorithm ang plot the
3 speciitin, A [5+2)
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v Attempt 4il questions, - o ‘ ST
v’ The figures in the margin mdzoate Fmﬂ Marks L R : et
v Assume Suztaoze data if necessary. - - B A AL T TR TR B

1 Detexmme which of the follewmv swnals are pwrlodic and compute then' nmdamentai :

period: : Co , ‘ | E B | 3}

iy Cos(rm%/8)
it} Cos(n/9) COb(ﬂﬂ/ﬁ'}

2. Find output, y(n) when: h(n) = {5 ,,;z}v‘g‘adx@, {03»} N 1

3. List out the properties. of Reg o‘_ Ce@é/\,..ibe nce. Find the ‘Zw.f.{rms‘fgnﬁ "and.locate the
ROC of the signal.- N M P [2+41
l 1) 1 n C : ‘ .
xfal= ( ) ufnj— ( ) uf-n— H
4 bmathe output of LTF Systembavmg znﬂm_lsl ‘. R 4

8. Desclrbe how FIR filter. can be daszgneu by ‘mndow method D*scuss the charactensucs
of dlfferenl type of window fdmc’aea D : : ST {4'*‘4]'

9. What is an optimum filter? Qhow mathemaucal expxes&op of Remez exchange algonthm o

for FIR filter demgn , LA

10. U bumear trapsfmmahoa uethod ducxfm‘ 2 digital - ﬁ;t@r Lsmg Buttev'wm*'iw ‘

N appro}'maﬁon which ﬁatlsners the following condmcm B AR R s o 1’*‘
08<IHe’WI<1 - for O< w<0’?m B
zHeJ""[ S VJ.OI' O 61» <W<n

0I+04z70

A dlgxtal LPF W1th cut off hequency wc 0 2375 T is gwen as H(Z)»- — )

v 1-—0.6z +0.127
Deszgnadkg:talhlghpa‘:shltﬂrwﬂh N "0“56 S SRS RS ] I
12, Define Padding zm;es Find 3-}30;91!“ of Jequence : s [1+6]
xfa} = {1,1,0,0, ,N} t,ﬂmg Leczmamn ;.z; }1;; ast Fouh\,r Transmrm (BTTF?T :

. aigariii‘im. _— L o o : o o

13, Why we need DFT? Sin fwd mme {,i”‘h ar (“f‘zm uiv‘um’ pmperty of D"i C e[

{’g"ﬁé}-
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Attempt All questions. 2
The figures in the marglh ndzcaze F ull Marks.
Assume suitable data if necessary. -

IR

1. Ftndtheeven andoddpmtofagnalx[n] N o . ' g [3]

1 - for— 4<n<0
X[nl |2 folsns4

e 2 lllustrate the 51gn1f1cance of co

3. Define Region of Convergence Fmd inverse Z - transform of

X@-zi@-De-2ROCZI<L o o [1+§l“

4 GivenH(z)for asystem with the fllowing diffeence cquation:

. Plot its poles. and'zeros in. Z plane, Deterrmne its magmtude response Also, deterrmne
hether system is causal and stable. SRS o ik

aw. lattlce structure for given pole
i(z) = (0.5 +2.z‘l +0.6272)/(1-0.327

:.‘J

‘+O 42 )

hat do youmean by L1m1t Cycle‘? How it occurs in recurswe system?

8.~ Use Hanning window méthod to des1gn a dtgltal low- pass FIR filter with' pass-band edge‘ can

o ~frequency (wp) = 0.25m, stop-band edge: frequency (WS) 0. 357c where mam lobe w1dth of -

10. Design 2 low pass digital filter -by. 1mpulse invariance method to an approxunate
- Butterworth filter, if passband edge frequéney is 0.2 © radians and maximum deviation of -
0.5 dB below 0 dB gain in the passband ‘The maximum gain of -15 dB and frequency is

. Why do we. need Discrete Fourier Transform (DFT) although we have Discrete-time

o [n] {1 2} and y[n] u[n] u[n 4] -
: 12 How fast is FFT? Draw the butterﬂy d1agram and compute the value of x(7) usmg 8 pt

-- x(n) {10000000}

Hgk

Pies crpatts
«

lu‘non summatlon in d1g1tal signal analy51s Compute L
the convolutmn of the followmg stgnals h(n) {l 0,1} and x(n) {1 2 -2,3 4} : [2+4]

y(n)= x(n)+x(n -2y EORRI T - [2+6+2]_ 

::at is the condition satisfied by Linear phase FIR ﬁlter‘7 Show that the ﬁlter w1th ST
n)_ - {~1,0,1} is a linear phase filter. : SIS Y

‘-~Hannmg window is 8n/M, M is the ﬁlter length c . T | '[9j .
. thySpectralTransfonnattomsrequ1red‘7 PRI . ,. 71

! 'lO 35 n radian in stopband con51der samplmg frequeney 1Hz. . : l13l

o Fourier T Transform (DTFT)? Find circular convolutlon between - [2+5] -

IT-FFT for the following sequences: v o R 246 o i
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" v Candidates are requrred to glve their answers in their own words as far as practleable
4 Az‘temptAll questzons : LT

Check the qmnal

. Deﬁne LTI system Fmd the output of LTI system havrng nnpulse response
h[n] 2uf{n] - 2u [n-4] and mput srgnalx [n] (1/3) u[n] e ’ '

3 State the propernes of regron of convergence (ROC)‘? Der1ve the tlme shrftlng property of’
T Z-transform : i . Dy

e d Drfference Equatlon‘? Draw le ero:m Z—Plane and plot magmtude e

PRI O 31r ms =0, 5’E ors 40 dB usrng sultable wmdow funct .kn
b 8' ;.What is. op‘umum ﬁlter’? Descnbe Remez exehange algorrthm for FIR ﬁlter de51gn wrth
- ':,-..ﬂowchart o e - v el

9 What is the advantage of brlrnear transfcrmatlon‘7 Desrgn a low pass drscrete trme

Stop band frequency (ws) f;ﬁ
~ Pass band rlpple () =0.11 o
- And stop band npple (65) 0. 21 - B

Cons1der samplmg frequency 0. SHZ _

Also convert the obtamed drgrtal 1ow~pass ﬁlter to hrgh-pass ﬁlter wrth new pass band
frequency (W) = 0. 45n usrng dlgltal domain 1Jﬁrransi"ormatron S L
10 Why do we need FFT? Find 8-p01nt DFT of sequence X [n] = {1 122 1 1 2 1} usmg

: Decrma’non in frequency FFT (DIFFT) algontﬁam .
11 Find xa[n] if DFT of x3[n] is given by X3(k)) Xl(k) Xz(k) where Xl(k) and Xz(k) a:re
4-pomt DFT of xl[n] {1 2 -2} and x2[n] {}i 2 3 1} respectwely _ . ‘

[247]

*‘*a

[2+2] ik

[1+4]‘ o

i ‘

B

[1#6]5'.‘ i

[2+9+4] } .

o _'[76,1
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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 is there a need for different Jevels of managements? List out the different models of
management and write down short note on any two with proper example you are aware

of. [4+4]
Explain Scientific Management theory with proper examples. Is it still applicable in
modern-day management practices? [5+3]
What are the differences between single ownership and organization joint stock
company? t8]
How would you define organization? How can you describe principles of organization?
Elaborate the importance of organization. [1+4+3]

What is personal management? Elaborate the various factors of wage and salary structure

with proper examples. [4-+4]
Define the term outsourcing. Explain the process of recruitment and selection of
manpower in an organization. [3+5]
According to Herzberg's motivation-hygiene theory, where does motivation at work come
from? Vroom's Valency theory is known as type of process theory, justify it. [4+4]
What characteristics differentiate a Leader from regular employees? Explain Blakes and
Mouton's Managerial Grid with proper examples. [4+4]
Discuss the major steps of case study with relevant examples related to your field of
study. [8]
What are the role of MIS in any organization? Explain the four types of information

[3+5]

systems.
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- major differences between the scientific management theory and behavioral mangement
. theory? | | | e

-~ 10.

- example.

. Explain different functions of management. List out the major skill desired for successful |

.- What are the major function of marketing? Explain the importance of marke'ting in this

‘What are the qualities of good leader? Why we néed to promote entréprép‘eurship\ in the
context of Nepal? - B - e e 5
‘What are the major objectives of case study? Discuss the different steps of conducting

Subject; - Organization and Management (ME 708)

Candidates are required to give their answers in their own words as far as practicable.
Attempt AU questions, : : :
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

manager, [4+4]

. Explain the scientific management theory with its historical development, What are the

How would you clarify the characteristics of Joint Stock Company? What are “the niajor
differences between Joint Stock Company and Public Corporation? o [4+4]
modern digital era. | R | [4+4j
What is the main idea of personal management? Explain steps of the HR planning

process. What are the methods of scientific selection of manpower in organization? [1+4+3]

How can you compare Job evaluation with Merit Rating? How would you generate Job .

description and job spec'i‘ﬁcationlof Lecture post in engineering college? EL [3+5]
What role does managenient play in motivating their employees? Explain McGregor's

Theory X and Theory Y, [3+5]

4+4]
case study. [3+5]

What is the importance of MIS? Explain database information system with suitable
: IR - - ' " [3+5]

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

What are the basic functions of management? In your opinion which management theory
is the most practical and fruitful in today's business scenario? [4-+4]
Define personal management and explain the function of personal management. (8]
3. Explain the difference between administrative management approach and behavioral
management approach. [8]
What is the process of formation of a joint-stock company in Nepal? What are the
advantages and disadvantages of a joint-stock company? [4+4]
Explain about the personal policy and describe about the importance of manpower
planning in an organization. [4+4]
Explain the vroom's expectancy theory of motivation. [8]
Which style you recommend as most effective leader in industrial organization? (8]
Explain about the case study and explain about the objectives of case study in detail. [4+4]

o o =S

What are case studies? Why are case studies conducted? What are the different types of

case studies? [4+2+2]

10. Explain how the management information system is used in different levels of

management within an organization. (8]
& k%
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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? [4+2+2]

What is difference between Administrative Management Approach and Behavioral
Management Approach? What is the rationale for Scientific Management Approach? [4+4]

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. [3+5]

5. How important is marketing in business? What are the different methods of purchasing? [4+4]

How would HR Manager tackle with the problem of talent poaching in the modem
industries? Elaborate how HR manager would implement employee development
program with short term plans. [4+4]

Define Intrinsic Motivation. Explain McGregor’s Theory X and Theory Y of Motivation. [2+6]
Explain Blake’s and Mounton’s managerial grid. Describe different leadership approach. [4+4]

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? [4+4]

10.

Entrepreneurship is not only the creativity of entrepreneur but also strongly need the
conductive environment for entrepreneurship. Elaborate with your own logic. (8]
¥k
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. Explam the historical development of the orgamza’uon Distinguish between formal and

informal organizations. [3+5]

Are Fayol's principles of management applicable in today's organization? How? [8]

3. What do you mean by co-operative societies and describe different types of co-operatives.  [8]

4, Explain the advantages of line and staff organization over hne and function organization
and describe the committee and its types. ‘ [4+4]
5. Explain the policies of personnel mangement. How can you identify the training needs of
manpower in an organization? [5+3]
6. Explain the following: . [4%2]
a) Job analysis ‘ '
b) Job evaluation
¢) Merit rating
- d) Recruitment
7. Describe about the motivational theory and explain about the Herzberg's hygiene
maintenance theory. [4+4]
8. Explain about the entrepreneurship and describe the steps for establishing a small scale
unit of entrepreneurship. ' C [4H4]
9. What s case study? Explain the steps involves in case study. L [8]
10. Write short notes on: (Any Two) [2x4]

a) Organization Structure
b) Marketing
¢) Entreprencurial characteristics
Bk
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Define organization. "Management is both a science and an art". Discuss this statement,
giving suitable examples. What are the managerial skill a modern manager needs to be
equipped with? [1+3+4]
What are the functions of Management? Explain different levels of management. What
are the qualities of good manager? ‘ [3+2+3]

What advantage does behavioral management theory has over scientific management
theory? Explain in brief. [8]

1

Define advertising and importance of marketing. Explain the Principle of purchasing. [1+3+4]

5. While ascending up the Maslow's pyramid some people fall from the grace (ie. they end

up in cases like fraud, crime, rape, suicide, murder, jail terms, etc.) Describe this irony
form your own perspective. : (8]

Define term wages and merit ranking. Differentiate between recruitment and selection.
Explain the scientific selection of manpower and methods of job analysis. [2+3+3]

Define Manpower Plaﬁning. ‘Why is it important to discuss Personnel Policy with the .
employees at Hiring? [3+5]

Explain 'brieﬂy‘about comparison of Alderfer and Herzberg's Theofies. Eiplain the
Vroom's expectancy of motivation theory. , [3+5]

Define the term leadership. Which leadership style is appropriate in the modern

engineering project. Explain in brief. [3+51

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)? [4+4]

L ]
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1. Explain the importance of organization in the soclecy Define the term informal
~ Organization. : [5+31
2. Explain behavioral management approach theory What are the basic skﬂls and function
- required for management? _ S [3+51
3. What advantages does joint stock organization has over partnership organization? Explain
‘the features of line organization. ‘ v R - [4+4]
4. »‘":vExptam. thie role of purchasmg and marketing department in the organization. - - . [§]

lain the role of personnel management in the orgamzatmn Why do- we need ‘
power planmng in the orgamzatzqr ' - : SRR [4+4]

‘hai do you mean by mcentxves EXgl&"l f‘ze dlfferent factors af*"ectmg the Waae/Saiary

S , . o4 J~4 1
efinc the term mo‘maﬁon and expiavn dlfferent technique of’ motw&nol.

_' ,.;Z ‘ [4+4]-

escribe Trait Approach of I_eaderslfnp Explain the Vrooms Expecancy *heory o**

: motivation. . . * (441
9. Whmt are the qual ties of a good leader? Explain the te entfepreﬁeurshlp o : 5+3]

L ID Deﬁne the Lem:rMIS Explam the va}ue of MISm the pIanmng process A ‘ - E?ﬁ‘r*:ﬁ},

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

™

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

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

4, Draw an outline of purchasing process for an organization. What are the challenaes for .
- marketing of software products ini Nepal? '

- Explain the role of Personnel Management in the orgamzatmn Why do we need
‘manpower plamnno in the organization?

» 6. How do you see the significance of Blake and Mouton’s managerial grld for
'oroamzatlon s growth? Explain.

B 7 Define Motivation. Explain the features of Maslow’s hierarchy of needs.

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

9. 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 vatue of MIS in the planning process.

ek

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

(8]
[3+5]

[5+3]

[2+6]
[3+5]
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. 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 thepry. ‘ [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]

;W_hat kind;fof 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. o [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 fora good leader in modern times? = - ©[442+42]
Describe Democratic Leadership style. Explain Behavioral approach of leadership. [4+4]
Write short notes on: (Any two) N . | [4+4]

10.

-a}) Manpower planning

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

Assume suiiable data if necessary.

- -

b) Organizational structure
¢) - Satisfaction progression Vs Frustration Regression Process
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Define organization. Why do we need organization? Can we sustain without
organization? [2+3+3]
What are the functions of management? Explain different levels of management? What
are the qualities of good manager? [3+2+3]

- What is ~difference between Administrative Management Approach and' Behavioral
Management Approach? What is the rationale for Scientific Management Approach?.. [4+4]

Discuss on different steps for formation of Joint Stock Company. Explain the merits and
demerits of Committee organization. , [4+4]

What is personnel managemerit? What must a good personal policy include?

. Differentiate between attitude, group and executive motivation. List the techniques of
- motivation. : ' 81
V7. MExplai.n Blake's and Mouton's managerial grid? Describe different Jeadership approach?” Bt

+8 What is entrepreneurship? Why is there need for promotion of entrepreneurship in
developing nation? ' _ ‘ [8]

9. Describe how you envision yourself as a leader in the future professional career. What are
the qualities of a good leader? : [4+4]

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)? _ [4+4]

ok
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. . Define Formal and Informal organization. Discuss on principles of organization. [2+6]

Why is there a need for different levels of management? What are the managerial skill a
modern manager needs to be equipped with? - - [4+4]

- What, are advantages of line and staff organization over line organization and functional

orgamzahon‘? Explam connmttee orgamza’aon and its types. [4+4]
Suppose you are chief executive officer (CEO) of a software company Which type of

“ownership Would you prefer? And why? Suggest sultable orgamzatlonal structure for it

nthﬁgule . , L e 4]

What is' the nnportanoe of Personnel Policy in-an:organization? Discuss pros and cons of
eferr al apploach for: ‘manpower recruitment this competitive world. = N v )

10.

. Explam how Vroom insists. on importance of reward through hlS VIE theory for
“motivation. : ‘ : ' ‘ o g B {8y

;#What* do :you mean by human need? How is n_eéd used for motivation? Explain the

Herzberg's hygiene theory of motivation. - o [2+2+4]

- Describe why you would / or would not undertake a startup after graduation. What are the

tisks and challenges for an aspiring entrepreneur in Nepal society? . =~ . [543]

Having spent more than 3 years in a particular college/campus of yours, what are the
recommendations you wish to propose to the college management for the future
improvement that would it turn boost up overall academic performance and i image of the

college? : ‘ [8]
Briefly describe about the information support required in different functional areas of
management.- . o [8]

gk
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1. Define the term. orgamzauon What 1rnpact 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]

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

. *What do you mean by incentives? Explain the different factors affecting the wage/salary
:fstrﬂcture : , [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 appropnate in the engmeenng
«- project? Comment. , 4 [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
management information system. , [2-+2+4]
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Describe the role of organizations for human civilizations? What are the characteristics of

an orgamza‘uon for business operations? . . [4H4]
State and define varjous levels of management. What are the various skills necessary to
be an efficient manager? : [4+4]
Which type of orgamzatmnal structure is best suited for a temporary engineering pro;ect‘?
Present your logic. o [8]

. Define the term marketing and why marketing is 1mportant in an orgamzatlon? g 8]

.,_f.:fWhat«ls the role of interview in manpower hmng process? What is difference between

d»salary‘? What is an incentive and why is it needed? - ' [3+3+2]

What do+ you understand by the ferm Motivation? Explain Herzberg s Hyglene
- Mmtenance Theory. - - [3+5]
1. What is Leadershlp‘? In your opinion, which type of 1eadersh1p is most efficient in Nepal? ,
Present your views and logic. o [3+5]
8. What is the importance of entrepreneurshlp for national economy in Nepali context?
 'What is the significance of law enforcement for entrepreneurship? . [4H4]
-9, Differentiate between a Boss and Leader in terms of various Leaderslnp styles you have -
' studied. : [81
-10. What are the Objectives of Case study‘? Explam the needs, function and importance of -
MIS in organizations of today’s modern world. - [4+4]
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1. Exp.un the term organization. Explam the difference between Formal and Informal _
organization. [3+5]

2. Define the term management and explain the function of management. ' [3+5]

3. What advantage does Behavioral Management theory has over Scientific Management _
Theory. Explain in detail. : 18]

4. An orgamzatmn may change its form of ownership. Explain this with some examples [4+4]

5. Explam the importance of marketing in modern business: Salesmansmp is an important
mgredlent of marketing. Do you agree with this statement? FE [4-+4]

;._'personnel Policy necessary to be discussed? Discuss the -importanee of MaanWGr

| [5+3]
7. What is difference between appropriate and inappropriate human resourees‘? Llst out
.~ some ided to elaborate them concermng with "Human: Resources Management" - [8]
.“DISCU,SS the role of management in Motxvatmn Expknn McGregors theory X and
theory Y. - S - [3+5]
9. Entrepreneurship is not only the creativity of entrepreneur but also strongly need the _
conducive environment for entrepreneurship. Elaborate with your logic. [8]
10. Explain the 1mportance of Management Informatxon System (MIS). Explam mformatlon .
- support for functional areas of Management. ‘ ‘ . [4+4]
’ Kok ok ' '
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1. Why do we need organizations? Describe the principles of an organization. [4+4]
2. State and explain the different levels of Management. What are the basi¢ skills required

for Management? [4+4]

3. What is the difference between Scientific Managemerit and Management Science? How |
~ do Taylor's prmcxples 1llustrate 1mportance of Scientific Management for production !
processes? . ‘ - [3+5]

4. ‘Which organization structure is more suitable to engineering prolectq Discuss with yﬂur

e “logic. - . - [8]

" Explain the different methods of Purchasmg Why is advertxsmg one: of the best form of .

" Marketing? _ N BRI

. What is the difference between recruitment and hmng‘? Why do we need mcentlves inan
fvorgamzatlon? A : L v _ [4+4]

7. What are the different factors that affect wage / salary structure‘7 Explam dlfferent

methods of Trainin g Manpower, : . [4+4]
8. What is the difference between theory 'X' and theory Y'? Exp}am en the basis of different |
- theory of motivation. v v [8]

9. Describe Autocratic. Leadership = Style. Exp[am the . different charactenstws of
"~ Entrepreneur. [3+5] .

10 If you are asked to prepare the case study con31der1ng 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 o
prepare case study following its structure? : - _ : [g] -

ke sk
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Define organizatidn and explain the principle of organization.
What do you mean by management? EXpl‘ain the function of ﬁlanagement.
"Explain Heni'y 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 purchasmg’? Explain different function of purchasing department

BNV I S

Deﬁne personal management and explain function of personal management.

What do youmean by incentive? Explain different factors of salary structure.
: eﬁ_ne »mouvat;on -and explain different technique of motivation.

9 ‘Deﬁne léédership and explain different qualities of'good leader.

‘ 5 10 How information system .éup.port for functional area of management.

EZ 33
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1. Why is an organization necessary? Explain the principles of an organization. [4+4]
2. What are the differences between the terms organization and management? Why do you need |

scientific approach of management to an organization? ‘ [2+2+4]

3. Whatdo you mean by organizational structure‘7 How is 1t defined for a partlcular enterprise? .
erte advantages and disadvantage of line organization. B [2+2+4]

0 you mean. by purchasing and procurement? Explain the functions of marketing. [3+5]

the motwe behind personnel management? Describe various functions of personnel.
mana ment. How does Human Resources Management System differ from. ‘personnel-
‘mangagement? . : L [2+4+2].

the term job: analys1s and explam scientific selections of 1 manpower e [5+3] ‘

a 7. »Wh .do you mean by Human need? How is a need used for motivation? Explain Herz Berg's
. Hygine lheory of motivation. S [2r2H4]

- 8. A reader is leader. Elaborate it in terms of leadership styles. ‘What- are the differences
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 in devciiion making. 0 [543]

10. What are the objectives of a case-study? Explain the needs, functions and importance of
MIS. : 4 [3+5]
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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 .,t‘{ﬁ the pmmpies o; orgamzaﬁon 7 ’9 plam formal and informal orgamzatmn [4+4]

2. Whatare the manageﬂai skills? Explam ﬂae.»zmportam‘.ﬂ of management. , [4+4]
What are the forms of ownersmp‘? xplm advantages and disadvantages of smgle '
ownership organization. _ _ [4+4]_

4. What do you understand by oehavmral management appmach’7 Explain administrative
management approach. . : , _ [4+4]

s, What are the methods of purchasing? Expiam the varioi.\s functions of marketing. [4+4]

What s pvrsonnel management? Explain recruitment and selection of staff, - [3+5]

7. "What do' you mean by Training and Development of Human resources? Explain various
S mccntlven used in organization, ' = [5+3]

; "?.What is motivation? cxplam the difference between Maslow’s Heirarchical 1ieed theory

*and Alderfer’s ERG theory. . [3+5]

- Deﬁne the term Entrepreneursknp and write the steps for establishing a small scale unit of
. Entrepreneurship. ‘ [3+5]
10. Write short notes on: (any two) - ‘ ‘ - [4x2]

i) Objective of Case Study
ii) Organization structure and
iii) Orgamzmg Informatmn systems
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INSTITUTE OF ENGINEERING Level BE Full Marks | 80 .
Examination Control Division | programme g%efs op | PassMarks | 32
2070 Chaitra . | Year/Part |IV/I Time 3 hrs.

Sub]ect - Organization and Mﬁnagement (ME708)

4 Cand1dates are required to give their answers in their own words as far as prac‘acab;e
V' Attempt All questions.
v The figures in the margin indicate F. il M’arks
v’ Assume suitable data if necessary.
1. Describe why oroamzatlon is consxdered an op‘en s;%stemb Explain the importance of
~ organization. SRS O s SR [4+4] -
2. Name the different models of manaoement Explaln any three of them in detaﬂ [3+5] _
3. State and describe H. Fayol’s administrative management theory. 5 18]
4, What is meant by “Joint Stock Company"7 Descnbe the procedure for forming ‘Joint
~ Stock Compary’. 4 , - [3+5]
S Deﬁne marketing, advertising. Explain the function of purchasing in detail ) - [3+5] -
Deﬁne the term:persennel management:Explain the Fungtion of: perscmal management o [3+5]
éfine metit ratmﬁ State and: describe the various methods of merit mtmg S L2461
. What do you' mean by: human neea*“? Descnbc Al Maslow g hzeraxuh*v of nceds theory in.
detail. R . . x S [3~k5]‘
. Define. leadershlp and explam by Blakes and Mouton s Management Gmd K 4 [3+5]
10. Deﬁne ‘Management Information” System: Explam miormatmn ‘support for funcn onal '
areas of management. » T [2+6]

sheok
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INSTITUTE OF ENGINEERING Level BE ' Full Marks 30
Examination Control Division | programme EZE;I%’ BEX, | pacs Marks | 32
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Subject: - Organization & Management (ME708)

v/ Candidates are required to give their answers in their own words as far as p1act10able o

v’ Attempt any Ten questions. : L
v’ The figures in the margin indicate Full Marks.
v Assume suitable data if necessary. ‘ :

.
A
-

,.:;-" " ,1'__-What are fhe prmcxpies of Orgamzation? Explain the lnforma!,Org,amza’cson L {4+4)

" -2 Explain the tmportance of Management and dascuss the dlfferent functton of (3+5) -,
"+ Management: - : - T s, _y
3. Explain Admmxstratlve Management Theory. =~ = - ‘ e o
4 What do you mean by organization structure? Explain Line Orgamzatlon L {444 5
5 Define the term purchasing. Explam different functlon of Purchasmg R (3+5}
'depar’cment T
5 Define the term Personnel management and explain its functions. o)

"-_:What do you mean’ by incentives? Expiam the’ d;ﬁ"erent factors affectmg the " (3+5)
- wage/salary structure. : .

-Define the term Motivation and explain. daﬁerent technxque of motwatxon (3 )
9 Define the term leadership and Explain the different quahties of good leader. . (3+5) ;
' a, Define the term Entrepreneurship. , - (3)
" b. Explain the Vroom’s Expectancy theory of Motivation. - (5)
11 What do you mean by Case study? Explain the objective of case study. (4+4) -
12 Define term MIS. How information support for functional areas of (3+5)

management? . o , »
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v Candidates are required to give their answers in their own words as far as practleable
v’ Attempt All questions. :
V' The figures in the margin indicate Full Marks.
\/ Assume suitable data if necessary.

1. Define Orgamzanon Explam the nnportance of Orgamzatlon in somety _ o [3+5]

2. Define the term Management and explam dlfferent levels of Management N [3+5]

3. What do you mean by J oint Stock Company? Explam the advantages and 11m1tat10ns ofa
Joint Stock Company o - [2+6]

4.. What do you mean by mot1vat10n‘7 Describe Maslow's hlerarchy of needs bneﬂy Can '
- Maslow's theory explam t1reless quest of Laxmi Prasad Devkota for excellent literary
: works‘7 ' _ _ o [2+3+3]

:’1n the*process of recrultment and selection of man pewer in-an orgamzatlen" ‘:What

mean. by outsourcmg in this context? : S e [6+2]‘ .
3 laln dlfferent Techniques of Motivation. - : . . LR e o [4]
ine term con’nngency approach of Leadersh1p ' R ! : 41
; the term Entrepreneursh1p and explain the charactenbncs of Entrepreneurshlp [3 +51
8. Define Management Infonnatmn System. Describe brleﬂy various types of Management :
Information System. . o [2+6]
9. Silicon Valley is the best example of successful entrepreneursh1p Elaborate wnh your-
~ thoughts, - (8]
. 10. Write short notes on: (any two) A o [2x4] |

a) Computer aided Advertising
'b) Objectives of case study
~c) Satisfaction progression Vs. Frustration Regression Process

dokk
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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 Artificial Intelligence and Intelligent agent. Differentiate between different types
of intelligent agent with examples. - [2+6]

What is constraint satisfaction problem? Solve the following cryptarithmetic problem. [2+6]

TEN + TEN + FORTY = SIXTY

How searching is done in adversarial search? How A* search overcomes problem
associated with Greedy Search? Explain with example. [2+6]

Consider the following axioms:

i) Ram likes all kinds of focd.

ii) Apples and vegetables are food.

iif) Anything anyone eats and not killed is food.
iv) Anil eats peanuts and is still alive.

v) Ram eats everything that Anil eats.

Proof that "Ram likes peanuts" using resolution refutation. [8]
What do you understand by Bayesian Network? In a County, 51% of the adults are males

and the other 49% are females. One adult is randomly selected for a survey involving

credit card usage.

i) Find the prior probability that the selected person is a male.

ii) Itis later learned that the selected survey subject was smoking a cigar. Also, 9.5% of
males smoke cigars, whereas 1.7% of females smoke cigars (based on data from the
Substance Abuse and Mental Health Services Administration).

Use this additional information to find the probability that the selected subject is a
male.

How a knowledge representation is evaluated? Explain semantic net and frame

representation with examples.

[2+6]

[3+5]

7. Explain all the steps in Fuzzy Learning with block diagram with an example. (8]

8. What are the problem associated with NLP? How syntactic and semantic analysis is done

10.

during natural language processing? Explain with example. [3+5]

Describe mathematical model of neural network. What does it means o train a neural
network? Write an algorithm to its learning. [2+2+4]

Write short notes on: [2x4]

a) SOM
b) Expert Systems

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define intelligent agent. Explain the factors that are required to pass the Turing Test. [2-+6]

What is well-defined problem? Solve the following crypto arithmetic problem by
showing all the steps. 4 [2+6]

LOVE +LOVE = HATE

Compare the informed and uniformed search techniques. What strategies can be
employed to address the issue of local maxima in Hill Climbing Search? [4+4]

Define skolemization with example. Consider the following axioms: [2+6]

a) Anyone passing his Engineering exams and winning the lottery is happy.
b) Anyone who studies or is lucky can pass all his exams.

¢) Sneha did not study but she is lucky.

d) Anyone who is lucky wins the lottery.

By using resolution refutation, prove that Sneha is happy?

What is prior probability and posterior probability? A doctor knows that the disease
meningitis causes a patient to have a stiff neck, say, 80% of the time. The doctor also
knows some unconditional facts: the prior probability that any patient has meningitis is
1750000, and the prior probability that any patient has a stiff neck is 1%. Determine the

- probability of meningitis when a patient has a stiff neck. [2+6]
Compare semantic net and frame. How you convert semantic net into frame? Explain
with example. ' , [3+5]
What are different methods for learning? Explain the steps involved in a genetic
algorithm with a flowchart and justify why mutation is important. ' [3+5]
What is perception? Construct a Hebbian Network that performs like AND Gate. [2+6]
What is expert system? Explain how inference is performed in expert system? [3+5]
Write short notes on: [2x4]

a) Fuzzy Logic
'b) Natural Language Processing
' ek ok
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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 intelligent agent? What type of model it works on? Explain PEAS for a
Medical Diagnosis System. ' [2+2+3]

What do you understand by constraint satisfaction problem? Solve the following crypto-
arithmetic problem. EAT+THAT = APPLE [2+6]

What are the problem associated with hill climbing search? Explain how simulated
annealing overcome problem associated in hill climbing search. - [3+5]

Assume the following facts:

~a) Sitalikes all kinds of food.

10.

b) Momo and Burger are food.

c¢) Anything anyone eats and isn't killed by is food.
d) Bill eats mushroom and is still alive.

e) Sue eats everything Bill eats.

Prove that "Sita likes mushroom" using resolution refutation method. [8]
What is Bayesian network? Describe with an appropriate example. How inference can be

done using this network? [5+3]
What are the different knowledge representation models? Discuss about semantic nets

with an example. [2+5]
Discuss the steps involved in genetic algorithm with example. [8]
What are the problem associated with NLP? How syntactic morphological and semantic
analysis is done during natural language processing? Explain with example. [2+5]
What are major characteristics of expert system? Explain with example. Explain a general
-approaches for developing an expert system with a block diagram. [2+5]
Write short notes on: [3x4]

a) Fuzzy logic
b) Computer vision
c) A¥* Search.
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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 is Turing test? How is can be used to measure intelligence of machine? Explain. [2+5]
2. 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]
3. Different between Depth first search and Breadth first search with their performance

criteria. o ‘ [71
4. 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]

6. List the issues need to be consider in' Knowledge Representation techniques. Convert
given sentences into Semantic Network. [2+6]
a) Tomis acat
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 cat is a mammal

i) A Ratisan animal

j) . All mammals are animals

k) Bvery mammal gives birth a baby

7. What do you mean by membership of an element in a fuzzy set? Explain the steps

involved in Fuzzy Leaming with suitable example. [2+6]
8. Define Artificial Neural Network. How non-linearity can be modelled through this ANN?

Explain with example. [1+7]
9. List down the challenges faced by NLP. Why do you think machine vision is important in

AI? Explain with example. _ [2+5]
10. Write short notes on: ' ' o [3x4]

a) Hill climbing algorithm )

b) SOM '

c) Expert system

sk ok
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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 the Main Frame architecture to the Cloud Computing architecture. Why
enterprises are choosing the aspect of cloud computing over other computing models? [3+4]

Define enterprise process. Explain major components of enterprise applications and
mention mechanism by which enterprise applications at different levels communicate
with each other. [2+3+2]

“What is Service-Oriented Architecture (SOA) and Microservices based Architecture? Are

we still using Main Frame architecture? Justify with examples. [2+2-+4]

IOE plans to host its MIS in the cloud. As a solution Architect, you need to design a
system with appropriate components (servers, databases, load balancing, monitoring and
notification system e.t.c.). Draw a block diagram by explaining the component that is
required while deploying in the cloud. [8]

Your client asks you to recommend a storage location where they may upload files,
website images, and other content and where those files will remain accessible even in the
event of a disaster. Please select a storage option that you thmk will best meet need after

‘comparing it to other cloud storage options. [4+4]

What is Auto Scaling? When do we use it? Explain with an architecture. List down its use
cases. [2+2+3]

Public, private, and hybrid clouds are three different models of cloud computing
technology followed by the companies. Give the scenarios where these can be followed to

motivate your customer to use the appropriate models with the examples. [8]
Explain shared responsibility model for cloud security. ' [5]
Imagine you are owner of an enterprise, among public and private cloud which will be
more economical for your business. J ustify. [6]
Give an overview of enterprise cloud computing ecosystem. List down its deployment
model. [4+3]

Write short notes on the following: ' [3%3]
a) Load balancing .

b) Data mining and its purpose in the enterprise

c) Nepalese Government Enterprise Architecture
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