33 TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BEX Pass Marks | 32
2071 Bhadra Year/Part | III/11 Time 3 hrs.

Subject: - Propagation and Antenna (EX653)

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.
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.. Derive a relation for the field intensity for the array of two elements isotropic radiators in
various conditions. Show the condition for broad side and end fire array with necessary
diagrams. [5+6]

2. Explain any five parameters of antenna. [5]

3. Compare Yagi antenna with log periodic antenna. Explain the working principle and
design of log-periodic antenna. [2+8]

4. A parabolic reflector antenna having antenna efficiency 85% is designed for 3 GHz
resonant frequency with 2.5 dB waveguide loss. Find out the antenna diameter if effective

isotropic radiated power (EIRP) is calculated 46 dBW and transmitting power is 500 W. [8]
5. Write down the factors which affect the space wave communication. Explain the ma_]or N
characteristics of MW and SW radio propagation. [5+6]

6. With a mathematical relation of refractive index of ionospheric layer derive a relation of
critical frequency and maximum usable frequency (MUF) of radio waves with necessary
explanation. Consider the earth is not curved. [8]

7. How do you get Friis transmission equation and path loss in case of free space wave
propagation? _ [4+3]

8. Explain the working principle and design of (a) Marconi antenna (b) Rhombic antenna. [5+5] -

9. Explain the construction, light propagation mechanism and application of different types
of optical fiber. [10]

* %%k

n nitro’™™"



33 TRIBHUVAN UNIVERSITY Exam. L Reular ]
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BEX Pass Marks | 32
2070 Bhadra Year/Part | III/1I Time 3 hrs.

Subject: - Propagation and Antenna (EX653)

v" Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
V' The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Define antenna. Describe the operation of infinitesimal dipole with the help of
mathematical relations and the field pattern. [2+8]
2. Explain the following antenna parameters: [2+2]
a) Half Power Beamwidth
b) Directivity
3. State the principle of pattern multiplication. Use the principle to obtain a wave pattern for
array of two short dipoles for following cases where (d) = dipole separation and
(o) = current phase difference. [2+3+3]
a) Dipoles aligned perpendicular to the array axis withd =A/2, o =0
b) Dipoles aligned perpendicular to the array axis withd =A/2, a =
4. Explain the working principle of Rhombic antenna. = — - [4]
5. Derive the relation for flare angle and length of a pyramidal horn antenna. [5]
6. Explain the construction, working principle and design feature of Log Periodic Antenna. [10]
7. With a neat diagram, explain the designation of radio waves according to the path they
follow during propagation. Also, compare the propagation characteristics for different
radio bands. [4+6]
8. a) Describe knife edge diffraction phenomenon. [5]
b). Explain the effect of space wave propagation on the ground of plane and actual earth. [5]
9. Where are optical fibres most widely used? Explain the various advantages and
disadvantages of optical fibers over metal wire communication. [10]
10. What is an acceptance angle? Derive and expression to calculate the acceptance angle. [2+7]
* kok
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36 TRIBHUVAN UNIVERSITY Exam. Regular (2066 & Later Bateh)

’ INSTITUTE OF ENGINEERING Level BE ' Full Marks | 80

~  Examination Control Division® | Programme | BEX Pass Marks | 32
2069 Bhadra Year / Part m/u Time 3 hrs.

Subject: - Propagation and Antenna (EX653)

v Candidates are required to give their answers in their own words as far as practicable.
- v Attempt All questions.
v’ The figures in the margin indicate Full Marks.
_ v’ Assume suitable data if necessary.
‘ 1. Explain the characteristics of A/2, A and 1.28) length dipoles where A is the wavelength
- - of operating frequency.

Mxplain the mechanism by which the electric line of forces are detached from the dipole

antenna to form the free space waves.

Mxplain the following antenna parameters; (a) Antenna efficiency (b) Polarization. ,
iﬂ/ggﬁﬁe antenna arrays and also derive a mathematical expression for the array of two
- ement isotropic radiators.

k/é!(plam the construction, working principle and de31gn of an Yagi antenna.

—

A construction in vertical monopole antenna.

- Also, compare the propagation characteristics of different bands of radio frequencies.

. Explain the fundamentals as well as importance of ground and ground system

- j@ In case of radio wave propagation define surface, ground reflected, direct and sky waves.

L}@ Derive an expression for the path loss in case of radio wave propagation.

Wixplam the advantages and disadvantages of optical fibre communication over the
N .

etallic wire communication system.

- 10. Explain the dispersion and attenuation properties of an opticgl fibre.
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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 noise and interference. What are the limitations posed by them in

communication system? - [3+3]
Define linear time invariant system. What is the significance of such system in
communication engineering? [2+3]
List out any three the properties of autocorrelation function. Mention the autocorrelation
function of white noise. : [3+3]
How is SSB different from conventional full carrier AM? Describe how ring modulator
can be used to generate DSB-SC. [2+5]
What is vestigial side band modulation? What is the motivation behind using VSB? Why
is VSB suitable for television transmission? [2+2+2]

The amplitude modulated signal is given by x(t) = 50 cos(2m x 108 t) + 15 cos(2m x 10° t)
cos(27 x 10° t) + 20 cos(27 x 10° t) cos(4m x 10* 1). [3+2+2]

a) Draw the spectrum.
b) Find the total modulated power.
¢) Find the net modulation index.

Explain envelope detector. Include in your explanation how the values of capacitor and
resistors be chosen so that the output of detector is the envelope of the signal as its input. [6]

How can synchronous demodulator be used to detect DSB-SC wave? Explain
mathematically, the effects of phase error and frequency error in local oscillator while

demodulating DSB-SC. [3+3]
How is the spectrum of Narrow band FM similar to and different from the spectrum of
conventional AM? Explain how NBFM is generated by using Armstrong’s method. [2+5]
Explain with necessary mathematical relations, the demodulation of FM wave using non-
synchronous method. [6]
What are the requirements for a good radio receiver? Explain the operation of a
superheterodyne receiver. [3+5]
Write short notes on: [5+5]

a) FDM Telephone Hierarchy
b) Distortionless Transmission
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INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme BEX Pass Marks | 32
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Subject: - Communication System I (EX652)

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.

DI NI NN

a)- Define modulation and explain the reasons for modulation. Compare noise, distortion
and interference.

N

b) Differentiate between energy spectral density function and power spectral density
function. Derive the expression of power spectral density function of a arbitrary
signal z(t)
2,-a) Compare various types of AM systems in terms of transmission power and
) transmission bandwidth. Expalin any one method generating DSB-FC AM.

/b. Given the modulated wave, u(t)=[20+2c0s30007nt+10c0s6000nt] cos2mnfct
g where £.=10°Hz.

i) Sketch the spectrum of the signal

ii) Find power contained in each frequency component
iii) Calculate efficiency

iv) Transmission bandwidth of the system

3. } Derive the expression for SSB wave modulated by a low pass signal m(t).

b)yWhat is the limitation of square law detector for DSB-AM detection? Explain the
operation of envelope detector with required diagrams and conditions.

4. Derive the expression for 51gnal tone modulated FM signal interm of Bessel
coefﬁc1ents

j) Explaln the role of amplitude limiter used in limiter discriminator method. Prove that
PLL can be used as FM demodulator

5. a) Why pre- emphasis and de-emphasis circuits are required in commercml M
~broadcasting? Explain the functional block diagram of stereo encoder.

b) In an FM system a baseband signal band limited to 10 KHZ modulates 100 MHZ
carrier wave so that the frequency deviation is 75 KHZ.
Find:
i) Carrier frequency swing in the FM signal and modulation index
i1) The practical bandwidth of the fm signal

> ) 0

6. Short notes on: (any two)

" Distortionless Transmission
it} Frequency Division Multiplexing (FDM)
iii) Superheterodyne Receiver
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks

Assume suitable data if necessary.

. What are the main components of analog communication system? Describe briefly about

each component. Find the transfer function for distortionless system. [2+5+3]

Define energy and power spectral density functions. Find power spectral density and
average power for the periodic signal defined by g(t) = A cos(2nf t+0). [4+6]

‘What do you understand by modulation? Why modulation is needed? Find the time and
frequency domain expressions for standard AM wave for single tone message signal.  [2+2+6]

An AM wave is represented by Sam(t) = 10 (1+0.8cos 25132.74t) cos (9424777.96t)
volts. [2x5]

Find:

1) Amplitude of all frequency components

ii) Modulation index

iii) Maximum and minimum amplitude of AM wave
iv) Bandwidth of the signal

v) Power spectrum of the modulated signal.

Describe how envelope detector can be used for demodulation of standard AM wave.
Explain why DSB-SC and SSB can not be demodulated using envelop detector. [6+4]

Find the time domain expression for signal tone FM modulated wave, in terms of Bessel
coefficients. Derive the expression for estimating practical bandwith of a FM signal. [6+4]

A sinusoidal modulating signal m(t) = 5cos 18849.55t is applied to an FM modulator that
has a frequency sensitivity of 9 KHz/V. The amplitude of the carrier is 25V and the

frequency is 88.7Mhz. Compute: [2x5]
i) Peak frequency deviation ii) Modulation index

iii) Frequency swing iv) Carson’s bandwidth and

v) Total power delivered in 10Q resistor.
Describe the principle of frequency division mult1plex1ng (FDM) with its standard
hierarchy in telephony system. ‘ [4+6]
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45 TRIBHUVAN UNIVERSITY ' Exam. Back
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
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~ 2068Jestha . . . |Year/Part |II/II Time 3 hrs.

. Subject:.- Communication Systems

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. Drawand explain the functional block diagram of analog communication system.
‘ Define modulation and justify its use in communications. (4+4+2)

2. Express the single side-band modulated signal in-terms of the band-limited -
modulating signal m(t) and its Hilbert transformation. Briefly discuss filtering
‘method of generating SSB signal. (6+4)

3. leferentlatc between FDM and TDM. Draw spectral details and explain various
standard groups of FDM telephone hierarchy. - (4+6)

4. With examples, differentiate between distoﬂion, noise and interference. Briefly
. explain any four types of noise encountered in communication. (6+4)

5. Evaluate the maximum data rate that can be transmitted error free through a
channel with a bandwidth of 1 Mhz and a minimum of 10 dB SNR at the input
of the channel decoder. (10)

6. Define information. Derive the expression for evaluating the average amount of
information contained in a statistically independent long sequence of symbols.

(4+6)
7. Derive the expression for the impulse response of a matched ﬁlter for an arbitrary |
input signal z(t). - (10)
8. Write short notes on: | (5+5)
a) Threshold effect in FM
b) Convolutional coding
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32 TRIBHUVAN UNIVERSITY
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~ INSTITUTE OF ENGINEERING Level’ I BE —- Full Marks | &0
Exammaﬁon Control BleSlOn | Programme | BEX' Pass Marks | 32
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Sub]ecz - Commumcatlon System I

Car-d1daxes are requlred to give their. answers. in their owmwords as far as practlcable
Attempt Al questions. ~ —

The figures in the margin zndzcate Full Marks.
Assume suztable data zf necessary.
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What major elements does a communication system contains? “Communication over long
'distance is impossible without modulation. Modulation is must to mitigate several

a) Filter and oscillator requuement in FDM
b) - Satellite Communication

sokk
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constraints in transmission.” J ustify. v [4+4]
2. Define Band pass 31gna1 and Band Limited 51gnal w1th example Write the p1op:=rt1es of
LTI system. 4 . . , [4+4]
3. Derive the expression for double side band full carrier amplitude wave where the massage |
* contains & single tone frequency component Also find the expression for modulation
index. A E [6+2]
4. Determine the percentage power saving of SSB modulated wave for. modulation depth
equal to: (i) 100%, and (ii) 50%. : [4+4]
5. Explain the effect of phase and frequency error in local oscillator in demodulating DSB :
~ and SSB using PLL. | o (8]
6. Express the sinusoidal angle modulated wave interms of Bessel function, Jn(B) of first
kind of order n and argument . (8]
| 7. For the following Armstrong FM transmitter, compute maximum frequency deviation and
the carrier frequency f; if, f, = 200kHz, fio = 10. 8MHz, Afy =24Hz, n; = 65 and n; = 50. (8]
n(t) — o Freq'uency - | Frequency Swarm(t)
= __p NBFM 3 Multiplicr : B Multiplicr ——F>
Y NS A xn2 5\
f, Af) _ :
Lot | £, 0f
| @,
8. Deﬁne white noise with PSDF and auto correlation function. State the properties-of auto
. correlation function. - [4+4]
‘9. Explain any one method of demodulating DPSK signal. ’ (8]
'10. Write short notes on:- e [2x4].
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Subject. - Communication Systems I

v Candidajgs/ére

v Attempt All questions:
v The figures in the margin indicate Full M
v

required to give their a:lswers in their own words as far as practlcq’_g,‘*

arks.

Assume suitable data if necessary.

2/

Define modulation. Explain the reasons for modulation. Draw the functional -

block diagram of analog communication system and brzeﬂy explain each block.
. (2+4*4}

Derive the equation for Single Side-Band mocLlated signal in terms-of Hilbert
Transformation of modulating signal m(t). Briefly discuss any one method of
generatmg SSB signal. (6+4)

- A -hazmomc signal m(t) = 20 cos (22000 t), Volt is 1.used to frequency modulate

the carrier signal - c(t) = 50 cos (2r 10 t), Volt. Assuming the frequency -
sensitivity of the frequency modulator to be 200 Hz/Volt, calculate: (2.5%4=10)
Q\ nga;{_f;ennonnxr de‘v' 3(-101

l" b‘ J FReawy l

¢ g 72'&

- ‘b) modulation index

Define FDM. Explain FDM hierarchy used in telephony. SRR (4+6)

_Write short notes on: . ‘ -

c) bandwidth of modulated signal for over 98% of FM power. < .

u} total modulaea al rnal Dower

Deﬁne energy spectrurn and power spectrum densﬁy functlons Briefly explain
the operatlon of analog spectrum analyzer. (4+6)

With functional block diagrams and spectral details,explain the operation of

stereo encoder and decoder. (5+5)

“

Define unipolar, polar, bi-poiar , unipolar RZ and Manchebter line codes (5x2=10)

~ ~

(5+5)

a) Autocarzelation funct

n and its properties
b) Phase Locked Loop '
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.} Y Artempt All questions.

=.The figuresinthe margin ‘indicate I, Pull MmA
/ Assume suirable data z[necesmry

1.

N

'b) Analog spectrum analyzer

Definé.with examples periodic and non-periodic signals. Prove that for a
linear time invariant system, the output is the convolution of the input and
the impulse response of the system. v - (440)

. State and explam the following px operties of Fourier Transform (2x5)

a) Modulation ,
b) Duality (symmetry)
c) Time shlftlng

. d) Scaling

e) Convolution

Define Amplitude Modulation. With block diagram and necessary
derivations, show that switching modulator can be used to generate Double

¥ Candidates are required to give 1hul answers in their own words as-far as practicable.

Sideband Fuli Carrier AM signal. | (2+8)
Denve the expression for the USB — SSB signal in terms of the carrier c(t)

= A cos (ot) and a random band limited signal m(t). - (10)
A modulated signal has the e\:pre'ssim' ' ' o (2x9)

. Determme a) type. of modulatxon b) f'=quevc> dev1a‘ﬂon c) frequency
‘ sensitivity of the modulator d) modulation index and c) power d¢ delivered to

\‘--.
a 50 Ohms impedance transmlttmg antenna. R

With block diagram and necessary d“”l /ations, prove lhat PLL can be used

to demodulated FM signal. ‘ - _ (10)
Denve ’rhc expression for power spectral density function (psdf) for a

power type signal. Give the interprmahon of padf S - (6+4)
Write notes on: ' : T . | (5%

a) PDM. telephone hierarchy

" Createc | IT||
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_INSTITUTE OF ENGINEERING Level ~ |BE Full Marks | 80 |
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Subject: - Communicafion Systems I

N

(98}

- energy type of power type signal. : o : : {2+6]
Show how can a square law modulator be used to generate DSB-AM 510'1a1 explain with .

* neat diagrams. What are the basis characteristics of DSB-AM? : [6+2]
Explain the working pnn01ple of the super heterodyne AM receiver with the help of block
diagram. Why standard AM is used in AM radio broadcastmor7 [6+7]
Show that the output of the ‘balanced moduiator is DSB-SC moaulat\,d wave. Draw DSB—' T
SC modulated wave for: smusmdal modulating 51crna1 o ' o [6+2]
How can you g oenerate FM wave using Armstrong modulator (Indirect method)'7 Explam
with the help of block diagram. Why pre- emphas1s and de-emphasis networks are used in _
FM? [6+2]

‘Candidates are required to give their answers in thelr own wor §d§/as+“ar as practlcabl\,
- Attempt AUl questions. :

The figures in the margin indicate Full M'arb
- Assume suitable data if necessary.

Define eneroy type and power type signals. Find whether the 51¢znal ’((t) = Acos2nrt is

A modulating signal m(t) = 3Cos(2000t) modulates the carrier signal c(t) = 9Cos(70000t)
to produce the modulated signal s(t) = 9Cos(70000t + 16 Sin2000t). Calculate: the total
modulated signal power, modulation 1ndeA, peak frequency deviation and the bandwidth

of modulated signal. . : [2+2+2+2] -

Explain stereo FM transmitter and receiver with the help of block diagrams. If mono FM

. recelver is used to receive the signal frorn stereo FM transmitter, what will be the output

of EM receiver? Explain. -~ ° : | [6+2]
xplain the Workmc prmc1ple of Analoo spectmm analyzer w uh tm help of block

- diagrams. : : : (8]
Explain ASK and FSK modulators and demodulators with the help of block diagrams.

Can PSK wave be detected using envelope detector? Explain. - : [6+2]

. Write notes on: : [4-+4]

a) FDM in Telephony
b) Phase Modulation
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Subject: - Communication System I
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Candidates.are requlred to give their answers 1n thelr own words as far as practlcable :
; An‘empt All questzons ‘ S : - e
' The figures in the margm mdzcate Full A/Iarks
- Assume suitable-data if necessary.

la Explain how can you classify systems accordmo to their basic propemes Show that an
ideal LPF is non-casual. : . : . C(44)

b) Explain in detail with a neat functional block dlacrram ofa superheterodyne receiver used

In a commercial standard AM radio. Why Standard AM 1s used 1. AM radio

‘broadcasting? : . o (6+2)

2a) Show how can a ring modulator be used to generate DSB SC- 51g11a1 explam wnh neat. .

.diagrams. What are the basic characteristics of DSB-SC? .~~~ = “(5+3)°

b) Explain how frequency modulated signals can be generated_by'dir_'ect method using a
- varactor diode. What are the disadvantages of such a method? - ’ o (612)

3a) Why do we use stht keying technique in communication system? Distinguish between

A(<,; .

O

ASK, FSK and PSK. : (3+3)
b) Show how DSB-AM signal can be detected using an envelope detector in details. Why
envalope detector cannot be used to demodmate DSB-SC wave? . (5+3)

4a)Derive a general expression for an energy apectral density of an eneroy signal with an
example of an ideal BPF. Mention basic properties of the energy spectral densrcy (5+3) :

b) A low frequency. signal m(t)=2cos(5000t) modulates the carrer signal c(ﬂ—lOcos o
(100,000t) to produce the modulated signal u(t)=10cos(100, OOOt+IOsm>OOOt) Calculate; ;'

the total modulated signal power; modulation index; peak frequency dev1at10n the c

bandwidth of modulated signal. - (4x2).
Ja) Discuss a block diagram of an analocr commumcanon systerm. E*{plam FDM systém with

neat diagrams, assuming three dlfferent message swnals are to be transmitted

simultaneously. : ‘ . (4+9)

b) Show that PLL can be used to demodulate FM swnal W1th a neat dlacrram What are the

basic uses of PLL? (6+2)
_—
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Subject: - Engineering Economics (CE655)

¥ Candidates are required 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 Assume suitable data if necessary.

1. Scarcity is an emerging issue in engineering field. How does the study of economics help
to engineers in decision making process? Discuss. [5]

2. What is effective and nominal interest rate? Evaluate FW at the end of 10 years with 8%
interest rate compounded continuously of a cash flow of Rs. 500 at the beginning of each

year for first 5 years. [2+4] -
3. Initial Investment = Rs. 100,000 » [6+5+5]

Salvage Value =0

Annual O&M Cost = Rs. 20,000 .

vy

Useful Life=5 years
Annual Benefit = 60,000 at the end of first year, thereafter decreases by 4,000 each year

for the remaining years.

a) Draw U/B diagram.

b) Evaluate conventional BCR using PW formulation. Take salvage value = 10,000.

¢) Evaluate Discounted Payback Period. Take standard (cut off) Payback Period =

3 years. _
4. Use IRR method to select best project. MARR = 12%. [8+4]

A B C D

Initial Investment 1100 1500 2750 2000

Annual Income 500 700 1200 950

Useful Life 4 4 4 4

Salvage Value 250 500 800 © 1000

MARR 15%

Select the best combination if A, B and C are mutually exclusive.

5. Explain about the reasons for replacement of asset. The Annual Equivalent Cost (AEC)-of
the defender and challenger are given in the table below. What is the best replacement -

strategy? Use MARR = 12%. The planning horizon of the project is 8 years. [4+8]
End of Year (n) 1 2 3 4 5 6
(AEC)p 5300 5250 5400 5750 6200 6550
(AEC)c 7700 6150 5700 5600 5675 5800

Createc | vith
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. What are the sources of risk in engineering projects in Nepal? A real-state developes
seeks to determine the most economical height for a new office building which wall be
soldaﬁerﬁveyeaxs-'fherelevantnetannualrevenlmapdnaxmleva]u&smsgfﬁ

below.

Height
*| 4 Floors 5 Floors
First Cost 125,000,000 | 200,000,000

Armnual Revenues | 19,910,000 37,815,000
Net Resale Value | 200,000,000 | 300,000,000

The developer is uncertain about the interest rate i to use, but is certain that it is in the
range of 5 to 30%. For each building height, find the range of values of i for which that
building height is the most economical. Draw sensitivity diagram to support your answer.

. An asset has installed value of 45,000. S; = 0. It is classed as a 5 year property. Determine
approximate MACRS depreciation schedule. Over 6 years it is estimated to generate
revenue of Rs. 23,000 per year with annual operating cost 7300. Required rate of return =
15% after tax. Tax rate = 40%. Evaluate after tax IRR with annual worth method.

. The annual fuel cost required to operate a small solid waste treatment plant are projected
to be Rs. 200000 without considering any future inflation. The best estimate indicates that
the annual inflation free interest rate I’ will be 6% and the general inflation rate, f, will be
5%. If the plant has the remaining useful life of four years, what is the present equivalent
of its fuel costs? Use actual dollar analysis.

* %k %k
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. 04’ TRIBHUVAN UNIVERSITY - {Exam. . .| - - Back
= INSTITUTE.OFENGINEERING - | Level BE- - '~ | FullMarks | 80 __
- ) b . T B S
o .Exammatwn Control DlVlSlOD Programme. gggﬁﬁ%ﬁ | PassMarks | 32 -
2068+ Jesthaf-”—«Afu_ ¥ear fPart——HIVI |} Time——f Shes- |
e ‘ Subject —Engmeenng Economlcs
= Candldates are. requrred to give: their answers in their own words as far as prac’ucable R S
¥ Attempt any Five questzons -—, o L
= ¥ Thefigures in the margin indicate F ull Marks
V. Assume suztable data zf necessary '
1. a) Differentiate between nominal * and effective mterest? Calculate both nommal and
o 7 effective annual interest if you deposit now, Rs 1,00, QOO_ and you can draW_Rs_ IOOO , L
SR permonth forever. =~ . A e L . - [6]
- b) A machme cost Rs 20 million Wlth no salvage value. Rs 8 million revenues per year " ” '
- F ..~ can be gained. Given: useful life ='4 years. Tax rate = 50%, MARR = 10%. Use-
= - stralght line: deprecratlon method to evaluate (i) PW (11) IRR - S [10] E
2. 4) Explain decrsron tree analysis. v Lot S R Y (] N
— ) Select the “best: project usmg 'IRR: method Useful hfe of all pIOJe'cts' a:r'e'l'S' 'yea‘rs B
_MARRIO%A-‘ o [10]
- A © 7 | Particulars Project‘A . ProjectB _'ProjectC SR .
‘. oo Initidlinvestment. | .7500,000 | 5500,000]~4000,000 | i st
. ... © | Annualrevenue - | 960,600-| *720,000 | 600,000
= .. [Salvage value 7500,000 | 5500,000- |- 4000,000
o .3. , a}h _What.a.re the,drawbacks of IRR method'? How does ERR method ehmmates some of
o ‘ thése drawbacks.’ T [ 6] ......
':'5:)’-: Poctorm cost variance analysis. 1 LnE BRI EEELISA S SR LN
_ I SRR Standard(Rs) Acwal (Rs) |-
Production (Units). ‘ 9,000 " - | .8,000 ' e
Diréct Labour (Hours) 72,000 | 60,000
— Direct Labour cost (Rs.) - 756,000 . [ 600,000 .-
Fixed overhead cost (Rs.) 900,000 810,000 "
Variable overhead cost(Rs) | 684,000 | 630,000 Lo
- o [6]

a) Explain the methods for assessing nsk/uncertamty

) Perform sensmvrcy analysis over a range of £30% in (i) initial mvestment (11) annual
- .. met revénue (111) useful life. : : -~

[10]
o I_mtlal*li‘l_\fmstment —Rs. 1.00,000, Salvage value=Rs 10,000 = .

- 7 “ | ‘Annualbenefits#Rs 25,0000 " | Annual expenses = Rs 3,000 B ”__,’i—«’_"
W0 s | Yeefiife = 10 years | MARR =10% . _ LT
Draw sensmvuy dlagram and mterpret the result ' R

- | : . S 4 : ) P . . . I:I-:-.iT.-.—.|--»=---LT|| . .
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5. a) Evaluate the modxﬁed B/C ratio.for the problem inQ 4(b) - [e):
b) Select the best project. Required study period is 5 years. - . - 10] -
- L : . : _ Project P AE}:Oje'Gf—- = . f—
| Ihiti-al Investment(Rs.) 5,00,000 - 3,50,000 . B
Annual net revenue (Rs.)' 2,00,000 1,75,000 -
Salvage value(Rs.) 50,000 35,000 L
e | Useful life (Years) 6 SR .
. .MARR 10% ° | 10% . R R
‘ 6 ¢ a) ‘Define engmeenng economics. Explam capltahsnc OR Soc1ahstic eCOnomy SRR T
_b). Evaluate ERR. MARR = 10% E=8% . o . (8] -
"EOY 0o [ 1 .2 |03 4 5 . ‘ '
Cashinflow |- | +40,000 | +150,00 | +120,000 | +800,000 | +200,000 | . -
Cash outflow | —480,000 | 80,000 .| =50,000 | -500,000 | 200,000 | -400,000 | = |
c) What are the elements of cost?. - ' . 21
7. Wnte short notes: (Mﬁ 4 ] [4x4] 7
_a) Sou.rces of uncertainty . - :
- b) Market research o I -
" '¢).: Continuous compounding * - T i
. d) Job and process costing . . .
e) Statistic approach to demand analysis -
................................ e MRRL s
....................................................................................... 1 .
Ssl J T ~ oL s'. L ﬂ’;‘x ........................................... ’—‘!
-
|
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Examination QOHtIOI Division | programme ggi’ BB](E:,LIZ .| Pass Marks | 32 (A
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04 TRIBHUVAN UNIVERSITY. . -~ . | Exam. - - Regular / Back

Subject: - Engineering Economics

SNENENEN

oy

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. a) “Engineers play the important role in maklng the economic decision”. Do you agree

with this statement?. Discuss. : (6]

b) The information given below shows the records of a manufacturing company
~ comparing the actual data with the data from the standard cost card. Calculate all the
_variances. Also indicate the favorable and adverse variances. : A [10]

Production | Direct Direct Working Fixed Variable
(Units) | Material | Material Days Overheads | overheads

R (Kg) | costRs) |~ | (Rs) Rs) -
Standard 10 50 10000 12 - 5000 25000
Actual 8 45 9000 10 6000 20000

a) Mr. Kumar has inspected his yearly household e‘xpenées for the last 10 years. Cost
averages were steady at Rs 100000 per year for the first 5 years, but have increased
consistently by Rs 15000 per year for each of the last 5 years. Calculate total present

worth in year zero. Use gradient formula. [8]
b) Use discounted payback period method to select the best option: - ' [8]
" | Inmitial Investment | Annual Income | Useful Life | Salvage Value
Option A | Rs. 1000000 Rs 15000 10 yrs Rs 20000
_ |_OptionB Rs 150000 . Rs 20000 . 12yrs Rs 40000
a) Find the IRR of the following cash flow of a project. If MARR = 20%, comment on
the acceptability of the project. Show 1nvestment balance diagram. : (8]
End of Year | Net Cash flow in RS.
0 -20000
1 +8000
2 +17000
3 +19000
4 +18000
5 -10000

"b) Three mutually exclusive alternatives are to be compared by the rate of return method

and are describe below. MARR is 10%. Salvage value is 20% of first cost. Which

option has the highest IRR and what is it? Recommend the best alternative. o (8]
L X | Y Z S
First cost, Rs. | 70,000 | 60,000 | 100,000
Annual income, Rs; | 15000 | 10000 | 18000
Economic life, years 8 8 - 8

oated

. a) The total purchase price of a three room set fumltnre is ﬁs 50000 Hoyvever after a

down payment of Re 10000, two year series: end ‘ n n Eg rvc g ? %Q p 3 |
to be made. Determine the nominal and: effective 1i...est ra_ e.

Itlr__tll_tt||{ |{_..



b) Find the accep{aﬁility of a project using both types of B/C ration. (Use' AW method) [10] i

Tnitial investment = Rs. 180000 | Annual Benefits = 53000 at the end of first
: ' - ... year and decreases by Rs. . o
} 2000 each year B
Annual Expenses = Rs. 16000 | Salvage value = Rs. 40000 ‘
Useful life = 10 years MARR - = 10% -
a) Select the best prOJect from the followmg two prOJectS (Use Repeatablh*y and PW i
" method). - ‘ (8]
_ Project A° | Project B S T
| Initial Cost{Rs) -~ | 771500007 | EBOO0Q - irrnmiiiatiimas
Annual Expenses (Rs) | 35000 . 31000 - -
Annual Revenues (Rs) | 8500 10500 |
Salvage Value (Rs) 50000 80000 :
Useful Life 6 years 9 years -
MARR 15% ’ _ {
b) Two types of power converters, alpha and beta are under consideration for a specific -
application. An economic comparison is to be made at an interest rate of 12% and the l
following cost estimates have been obtained. Select the best option by calculating
present worth of both the projects if it will be operated for 4 years only. (8L,
- . Alpha Beta ‘ - |
Purchase price Rs 750000 | 2000000 A
Annual operating cost, Rs. 200000 | 100000 =
Estimated service life, years 5. .9 '
Salvage value, Rs. 0 400000 -
. a) Following table shows the demand of meat when the price is shown in Rs. Make the |
hypothesized regression equation and find the consumption if the price is set to be Rs.
35 perkg. - : [6}7
SN | Price of meat per kg | Consumption in kg
1 25 A 80 ' -
2 38 70 ‘
3 28. - PR R - 78 . .
4 30 . 73
5 27. 78 ' -1
5 40 68
7 42 65 -]
- 8 32 ' 74 _
b) The purchase of a rental property is being considered in a neighborhood where real

-1

estate prices are increasing rapidly. The following estimates have been developed for

a preliminary before-tax analysis: o (10]
_ First T Ammalincome [ Ammual | Investment | Resale | MARR | ]
cost, Rs | fromrent, Rs.” | Maintenance, Rs. | Period | value | |
_ 140000 30000 7500 .. 6yrs 1,50,000 | 10% -
Construct sensitivity chart for joint variation within a £30% range of annual income and
: MARR Indlcate the acceptance and rejection zones. 2
7. ‘Wnte short notes on: (any four) o ‘ [4X4t L
~a) Drawbacks of IRR method b)) Caplt@.} Iscoyery cost .
¢) Decision tree analysis d) Decliniro balange meth deprec1 tion
e) Methods of demand analysis n nltro p O @ SS I O Nd |
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Subjea‘—i"- En'gineér:ing Economics

Candidates are required to give their arf’gs-m their.own words as far as practlcable
Attempt any Five questions. :

The figures in the margzn indicate Full Marks

Assume suitable data if necessary

AN NN

1. &) Define economic system. Write advantagés of socialistic economy.

MExpléin overhead cost and opportunity cost. .

yl"h_e following information has been obtained from the records of a manufacturing
company using standard costing system.

. . Estimated Actual .
Production Units -+ - -~ .~ 1.7 600
.| Cement (bags) = : 5 3,600 -
-5 -Cement.Cost (Rg). % —- o[ 7033500 16,00
Skilled Labour (mason) Days . . | .. 2 =~
Skilled Labour (mason) Cost Rs. | 300 per day 325 per day
Fixed Overhead (Rs) " 10, OOO . 15,000

Find all the variances (Includma all its compon,ents)

Mr. Basnet purchases a car Wthh cost Rs. 20,00, QOO He pays 40% as down payment.
Remaining amount will be paid on installment basis and wishes to pay Rs. 25,000 per
month for next five years. What annual interest rate will he be paying? At the end of
3rd year, what lump sum amount should he pay to clear all his dues?

\‘t:)/?indi the value of A and G if i=10%. A=3G

2.\})/

_ 8G
i A
A s
: Oi I 10
50000 B ‘ : ,

3. a) Descrlbe any two drawbacks of IRR. - .
b) /Use ERR method to evaluate the project with following cash flow. MARR = €=10%

[1+3]

(4]

(8]

[4+4]
(8]

. Year . T 1>t 7nd 3rd _1'.‘1 Sln 6m .
) Cash ﬂox\ -8,00, 000 2,00,000- ‘-,OO OOO =50, OOO 4,00, OOU 4,00, -"!DO :
G A prehrmnary ES tiriate oF a multlpurpose hyd_ropower prO_]BLt produud the fo.;o»\ mo. N
data _ :
T Aol 1A ™ P S Life ofl . .
Initia] | -noual .npnx_:'all i, Annual Annudl operdtion | Life of Salvage
In I Power irrigation | recreational and ‘the value
vestmemé sales benefit " benefit maintenance |project i
Rs. 50 crore Rs.8 crore | Rs. 1 crore | Rs. 2 Crore Rs. 1.3 crore | 507%yrs |Rs. 40 crore

Give your suggestion to the government about the unplementatlon of the project.
Take MARR = 8%.
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4. a) Recommend which one is best out of the following three mutually exclusive projects.
Study period is 10 years: MARR = 12%. : o - 18]
v Project A B - C

“Initial Investment 5,00,000 | 6,00,000 | 7,00,000
| Annual Revenues | 1,50,000 | 1,50,000 | 1,70,000

.| Annual cost 25,000 | 25,000 | 25,000
= Salvage value I,O0,000 1,00,000 70,000 4 - =
.| Useful'life 4. " 6 "8 '

b) Deﬁne capxtahzed worth How much money should Mr X should dep051t now in a
bank which gives 12% interest annually, so that he can draw (i) Rs 3000 per month

plus Rs. 20,000 annually and Rs. 50,000 in every five years far infinite period. [2+6)

3. y Explain mutually excli;séve and independent projects. : - [4]4
\!_Jy'Sel'ect the best alternative uéing incremental IRR methods. Useful life is 10 years and - -

salvage value 1s 25% of initial investment. MARR = 10%. - ‘ [12]

Initial Investment-. | 600 | 500 | 8Q0 | 700
Annual Revenues |.150 |:125 75 1 160
Annual Cost : 40 25 30 33

6 Mﬁal will be the 1mpact of change in value of present W orth of Lhe follovvmtr project if
-changes occurs m *(i}initial investment. (nf?n et a:mual msomm Afd: {m) Usefiﬂ life by

PN

+25%? Draw necessary graph also. - . . . - _ o [10]
Tnitial Investmrent *_|] ngt4;00;000' - A
» Net Annual in¢onié- | - R®%0:000 '
- e . ‘:;~-~-.;:.x1r7:~.U“E.fllUif§ e . ~..__...-:.‘. ,1‘2335_93:?3_ -
' MARR . 15%
\)/Based on the. followmg data, forecast the demand of CFL for next five years - - [6] .
Year | 2007 | 2008 | 2009 | 2010

Demand(Nos) 1,00,000 1,25,000' 2,0‘3.,000 3,00,000'

- 7. Write short notes on: (any four) . o e - o [4x4]

- a). Taxation system in Nepal
b) Metkods of calculating depreciation
c) Decision tree analysis
- d) Market Research
~ e) Factors affecting démand

ook
&
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TRIBHUVAN UNIVERSITY

.. INSTITUTE OF ENGINEERING
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' 2066 Magh

Exam. Regular/Back

Level BE Full Marks _| 80 .
Programme ggi g]éll‘,’ Pass Marks | 32
Year/Part | III/II Time 3 hrs.

Subject: - Engineering Economics

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

v’ Attempt any Five questions.

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

\l.ﬁx) Explaiﬁ the terms, socialistic economy and cash flow diagram.

b)/In the standard, card, it is observed that one unit of product ‘X’, requires fixed
overhead of 2 hrs at the rate of Rs. 15/hr. During the month of February, 800 units are
produced at the actual fixed overhead of Rs. 18/hr in 1800 hours Budgeted fixed
overhead is Rs. 30,000. Perform cost variance analysis.

c) Evaluate both type of B/C ratio usmg _P_W. ;

Initial cost =Rs. 25 lakh
Salvage value = Rs. 5 lakh

Useful life = 10 years
Annual benefits = Rs. 10 lakh
AmmualO & M=Rs. 5 lakh

MARR =

8%

_2./{5 Explain incremental analysis or break-even analysis.

yﬁélect the best project using, ERR method. MARR = 18%. E = 12%.

Year 0 1 2 3 4 5
Project A | —40,000 | —38,000 | +35,000 | +35,000 | +35,000 | +35,000
“Project B | —60,000 | +25,000 | +40,000 | —50,000 | +50,000 | +75,000

%ixed cost = Rs. 60 million, Variable cost/unit = Rs. 50,000, Selling price/unit = Rs,
8,000. Find BEP volume. What would be the effect on profit/loss when Sp increases

by 20%.

3. a) How much monéy should Mr Ram deposit now in a bank so that he and his successor
- can draw Rs 5000 bimonthly for infinite period? Interest rate is 12 % per year.

b) Select the best combination of the project where A is independent and B is contingent

on C.

Project C
Initial Investment =~ | 40,000 | 70,000 { 50,000
Annual Revenues 15,000 | 20,000 { 20000
Annual cost: 2,500 3,500 0
Useful life (Yrs.) 8 8 8
The Investment is limited to Rs. 120,000. MARR = 10%.
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4. a) Panchakanya has recorded the sales of its products in dlfferent years as below.
. Forecast the sales for year 2020. _ .

2004

vd

18] -

1 Year 2001 | 2002 | 2003 2005 | 2006 | 2007
Sales-(Rs. in Mllhon) 500 550 575 675 650 700 780
b) Write short notes on any two:
i) ,Advantages of Payback Period
ii) Depreciation Methods
iii). Job and Process Costing. =
5.4) Explain repeatability and cotermination assumptions.
“Initial Annual Annual :
Project | Investment Revenue Expenses S\a/Ziie N MARR
(NRs.) (NRs.) (NRs.)
P 5000 3000 2000 1000 8year | 12%
Q 3500 2000 800 350 4year | 12%

Select the best (i) if study period is 10 years (ii) using capitalized worth method.
| 6\_)/ Explain tax and depreciation or decision tree. -

QZA machine costs Rs. 20 million and expect to save Rs 4 million/year, Tax rate = 50%,
MARR = 10%. Evaluate the PW. '

Y%

diagram and interpret the result for the problem no 1(c).
7. Define ‘Capital Recovery Cost’. Mr. Fox purchased a motorbike which cost Rs:

erform sensitivity analysis over £30% is initial cost and useful life. Draw sensitivity

,00,000. He pays 30% as down payment. Remaining amount will be paid on

installment basis and wishes to pay Rs. 10,000 per month for 20 months. What annual
interest rate is he paying?

b) Find the value of Gifi=10%

& %k %k
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INSTITUTE OF ENGINEERING ~  |Level . |BE - | Full Mark§—| 80
Exammatlon Control D1v1s10n Programme gg{ ggTL, | Pass Marks | 32
- 20_65 Kartik | Year/ Part /1 Time | 3 bus.
- o __ Subject: - Engineéring Economics
v/ Candidates are required to give their answers in thcu‘—ewn words as far as practlcable
— ¥ Autempt any Five questions.
v' The figures in the margin indicate Full Marks
v Take MARR = 10% if not specified.
— V' Draw necessary cash flow diagrams.
v’ Assume suitable data if necessary.
= 1. Select the best project. ' - ' : [16]
. ' . . Project A .__Project B
- Initial investment (Rs.) =~ : 3,50,000. 5,00,000
~ | Annual revenues (Rs.) - 1,90,000 2,50,000
.| Annual expenses(Rs.) ... . . 64,500 1,38,000°
- - | Useful life (years) : 4 8
Salvage value at the end of useful hfe 0. 0
- Use - |
a) Repeatability assumption
b) Study period is 4 years
- c) Infinite project life -
2. a) Recommend the best using ERR 'method & =20% 121
- : . End of the cash flows (in Rs. ‘000)
ERR | Project 5 1 5 3 A 5 3
- s 283% | A —640 | 262 | 290 302 310 . 310 260
- . 1 26.4% B -680 | —40 392 380 380 . 380 | 380
28.5% C =755 | 205 406 | 400 390 390 324
. - b) Recommend the best using payback period for ths problem no. 2(&). - (4]
3. a) Explain the mutually cxcluswe pr_]\.Ct independent projects and contingent with )
' suitable examples. : | B (6]
b) Forecast the sales for year 2010. | [10]
© | Year - 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 '
- . | SalesRs. ‘000 | 416 287 307 268 378 523 | 457 587
_ 4. a) Calculate variance for the following: . S e R o . [8]
- - Standard Actual
Production units 9,300 . 10,500
Direct labour hours ©102,300 136,500
. Fixed overhead (Rs.) 21,483,000 28,392,000
Variable overhead (Rs.) 15,345,000 17,199,000
Created with
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b)

- Revenues/Y ear = Rs. 6, OOO.

b)

b)

b)

Perform sensitivity analysis over +30% (varying in increment of 10%) in (i) initial
investment (ii) annual net revenue (ii1) usefu‘ life. Draw senS1t1v1ty dlagra.rn and

~interpret the result. RS R SR 18]
Initial investment = Rs. 20,000

Useful life = 10 years

Expenses/Y ear = Rs 2000

Find the required annual receipts ‘A’ for the followmg investment proposal - [8]

_ Initial investment = Rs: 10 00,000 - - S IUT IR e et ST s
" " 'Salvage value = Rs. 1,00,000 ‘ SR ‘
O & M expenses/year = Rs. 50,000

End of year T 2 3 . | a4 5

Beneﬁts A+70, 000 . A+80,000 | A+90,000 | A+100,000 | A+110,000 o
Fmd the modified B/C ratio for the problern no. 5(a) o ' [8]
Explain the econormc system. ' ' S 181

Find IRR and show’ the unrecovered investment balance in the graphlcal and tabular :

form. | - o | S 8

Investment (First) c_:ost =Rs. 2,50,000
Revenues/Year = Rs. 1,00,000
Expneses/Year = Rs. 30,000

Salvage Value = Rs. 50,000

Useful life = 5 years

Explain the uncertainty and its sources. leferentlate between nommal interest rate

and effective interest rate. If monthly interest rate is 1%, what will be the quarterly
interest rate? . . : : _ [4+4]

Explaln tax and deprec1at1on w1th suitable examples Find BEP volurne for the

followmgprOJect . __ o L [4+4]

- -Selling price = Rs. 800 per unit -

Variable cost = Rs. 500 per.unit

- What would be effect. on BEP, when fixed cost increases’ by 10% and vanable :

decreases by 20%?

*okk
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TRIBHUVAN UNTVERSITY"

04

Exam.

Re ﬁlar/Bac‘k

~ INSTITUTE OF ENGINEERING Level ~ [BE - | FullMarks |80
- 2065 Cha:.tra Year/Part m/o__ Time 3 brs.
Subject - Eng:lneermc Econormcs '
- -.-—-/ Candldates are requlred to g1ve their answers in thClI own words as far as practcable
V' Attempt any Five questions. - . _
v The figures in'the margin indicate Full Marks.

V. Assume suitable data if necessary.

—t
b .

.a) Deﬁng.s.ecébnomic-system. Discuss briefly on the chiaracteristics of capitalistic economy. - [2+2] -
) a ) y pita; ,
7<-, b) What are the elements of cost? Discuss briefly on the prime cost and overh'ead.cos‘ts [2+2)
4 c) The following information has been obtamed from the records of a manufactunng company
- using standard costmg system . . [8]
________ ' Standard Actial
Production CUnit) 3000 2500
Working days 27 25 .
Fixed overhead variance 14000 12500
‘Variable overhead variance 10000 11000
. ~ Findall the variances (Including all its componerits). 4
2. a) Findthe value of A ifi=15% (8]
A . 100004
4 4 A A A A 2 i J
1 23 45 6 7 8 9 1 15
: Y
A . SA
: 000 j _
b) M. X receives a loan of Rs 170 000 from a bank at an mterest rate of 12 %, per year.
~ i)--He wishes to repay the loan in monthlv installment with Rs.-3000 per month. How many
. installments are necessary to complete his payment? (4]
ii) What annual interest rate is he paying if the Bank asks him to pay Rs 5000 per
month for 30 times. (4]
3. a) A construction company needs an equipment which costs Rs 10 00,000 and has salvage value . -
" of Rs. 1,00,000 at the end of 10 years. The equipment supplier is also willing to provide the
equipment on hire for Rs 1,25,000 per year for 10 years. What will you do? Purchase or Hire.
MARR = 12% _ : (6l
. b) Find RR of the following project with initial investment of the Rs 3,00,000 and Salvage
, / . value'of Rs 1,00,000 at th° enc‘. of 5 year. The Anm.al beueﬁt and Operahon and M amtcnanc..‘
' cost are as following. e _ o0 no
o End of Year | Benefit Operation and Maintenance‘
' ‘ 1 105000 5000 -
2 115000 10000
3 125000 , 13000 : B .
4 135000 : 20000 R
5 . 145000 : 25000 : p Py
Draw unrecavered investment balance diagram alsg .« SN ‘_;.-"
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- 4. a) From the following four mutually exclusive pro_]ccts recommend the best one usmg_l?_’glba.clg : -

__Pigx}g, ERR and ng,methods The study period is 5 years and MARR ='€ =15 % - [1e]
Project A B- . | C D . o
Initial investment 500000 400000 700000 600000 -
Net annual revenue ‘ . 125000 - | 110000 .. |- 170000 | 135000 ] e
e ——-—Salvage Value is20 % of the initial mvestment - : | T
‘ °5) a) W'hat is breakeven value? Discuss wiih suitable example ) - [6]
g o b) Nepal Airlines is planning to purchase a Jet plane The estimate dn two types of plane under
. consideration are; [10] —~
- ) ) |
Project : Plane A - ‘| Plane B St |
First investment cost - 25,00,00,000 30,00,00,000 i S el
Annual O &M . 1,50,00,000 - | 1,00,00,000 ' . e —
et Useful Life IR - | 4 years : 6 years e ey |
p " [Salvage vaiue —__[5.00,00,000 0000000 | ﬂ [
MARR =12 % . . LT N .;,
" Which plane is the best one if 1t is bchevcd that the planc will ‘be used for )4 xea rs and 11) I
infinite perjod? - - ‘ -
\_/ | .
6. a) Define the concept of certainty, Uncertamty and Rlslc. o S ' A (4] -
b) Perform sensitivity analysis of a following project over a tange of + 30 % in wg_al !
: mﬁgnent ii) Net annu annu_alga__ggﬂo_w using annual worth formulation. : (6]
Tnitial Cost Rs. 5,00,000 - R
Annual reveriue . - - Rs. 75,000 " . ‘
Annual maintenance cost - Rs. 10,000 o _ ,
Useful life 10 years - ) . -
Salvage value - Rs. 50,000 f
S MARR- ~ 10% R L .
\ c). Following data shows the demands for fish when the prices are as- shown.. Calculate. the = .~ =
’ hypothcsm_d regressmn equation. What shall be the demand if the price is set to be Rs. 60 per,. S
N = ~ - ®
\f} N S.N an._per kg Quantity (tones.) S.N Price per Kg. . Quantu'v ( tones) Co "]
. 1 64 65 . E - 82 : .51
h{{r\ ‘ L 2 53 A 75 6 59 65 :
N L3 . 67 56 7 67 63 -
4 | - 52 69 8 71 55 !
.. 7. Write short notes on any four . T [4x4]
~a) Joband process costing’ . a )
b) Drawbacks of IRR A
c) Depreciation L
d) Factors affectmg dcmand : S ' : . .
e) Methods of demand analysis = o _ v 1‘
'_ R
. . —
'!
N - =
C I-- ated w IT||
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o TRIBHUVAN UNIVERSITY Exam. ) :
R INSTITUTE OF ENGINEERING Level BE Full Marks | 80
.- Examination Control Division |Programme | BEL,BEX | Pass Marks | 32
2071 Bhadra Year /Part | III1/1I Time 3 hrs.

Subject: - Signal Analysis (EX6541)

v Candidates are required to giile their answers in their own words as far as practicable.
v Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Define energy and power signal with examples. Describe time shifting, time scaling of a
signal. (® [3+4]
2. Derive convolution integral for continuous time LTI system.(® [8]
3. State and prove Parseval’s Relation for Continuous Time Periodic Signal.@ [6]
4. Explain aliasing that may occur in any arbitrary band-limited signal x(t) with band-width
‘w. @ [5]
5. Derive the expression for continuous time Fourier series in exponential form. (P 7
6. Explain the convolution properties of continuous time Fourier transform. @ [6]
7. - Discuss the following properties of continuous time Fourier series. (a) Time shifting (b)
Time scaling (c) Conjunction. @ ) ) ) [6]
8. Derive the expression of Fourier transform for continuous time signal. @ [8]
9. Derive the expression for impulse response of ideal low pass filter and discuss. & [5]
10. Find the Fourier Transform of a continuous time unit step signal.(&) [5]
11. Discuss different methods to reconstruct a signal. Determine the Nyquist rate for a
continuous time signal x(t)= —21—cos(2001rt)cos(3001rt). @ [4+4]
T
12. Convolve the signals x[n] = {1, 2, 1} and h[n]= {%, 2,3,1}. @‘) [6]

13.If the signal is periodic, find the fundamental period of the signal
x[n]=cos(§n).cos(-}n). @ [3]
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26 TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BEX, B8l | Pass Marks | 32
2071 Magh Year/Part | 1II/11 Time 3 hrs.

Subject: - Signal Analysis (EX651)

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.

VRN

1. Find the energy and power of the signal x[n] = &" u[n]. u[n] is unit step function. What
is the period of signal x[n]= cos(%ﬁn)? : [6]
2. Plot the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>