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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.

“Engineers make good decision-makers.” Justify this statement.

Compute the equivalent linear growth rupees to make economic equivalence for present
deposit of Rs. 38,281.23 against one-year withdrawals at the end of two months each
(6 number of linearly increased withdrawals in total) with base amount Rs. 5000 at first
(at the end of 2" months) with 12% interest rate compounding quarterly.

a) Explain drawbacks of IRR with examples. Differentiate between financial analysis
and economic analysis.

b) If a machine will be operated according to varying hours. 1200 hrs in the first year,
2100 hrs in the second year, 1800 hrs in the third year and 1500 hrs in the fourth year.
Compute the annual equivalent saving or cost per machine hour, If the firm’s MARR
is 13% with annual worth of Rs. 7500.

¢) Calculate ERR of the following cash flow MARR =11%, reinvestmeni rate 13%‘.

EOY 0 1 2 3 4 5
C/F | -80,000 | 22,000 | 38,000 | 45,000 | -17,000 48,000 | .

a) Compute the Imputed Market Value (IMV) for study period 4 years if initial
investment is Rs. 1000 and market value after 8 years is Rs. 200. Take MARR = 10%.

b) Prepare all possible mutual exclusive combinations for the following properties of
projects A, B, C,D and E.
e Project A and B are mutually exclusive projects.
e Project C and D are mutually exclusive and contingent on acceptance of Project
A. ' :
o Project E is contingent an acceptance of Project D

¢) Select the best project using ERR method. Take MARR = 10% and Reinvestment
rate = 20%.

’ Project ABC | Project XYZ
Initial investment | Rs. 12,000 Rs. 16,000
Annual revenue Rs. 5,000 Rs. 6,000
Annual expenses Rs. 500 Rs. 600
1 Useful life S years 5 years
‘Salvage value Rs. 2,000 Rs. 2,500

[4]

6]

[3+3]
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5. A company is considering the replacement of old machine. If the,ma'éhine is repaired, it

can

be used for 5 more years. It can be sold to the other firm in Rs. 5000. If the machine

is kept it will require an immediate overhaul (renovation) of Rs. 1200 to make it operable
condition. Overhaul charge is not extended for service life. The operation cost is
estimated at Rs. 2000 during first year and these are expected to increase by Rs. 1500 per

year thereafter. Further market values are expected to decline by Rs. 1000 per year. The

new machine cost Rs. 10000 and will have operating costs of Rs. 2000 in the first year,
increasing Rs. 800 per year thereafter. Salvage Value is Rs. 6000 after one year and will .
decline by 15% each year. The company requires 2 rate of retum of 15%. Determine -
economic life of each option and when the defender should be replaced? - 12}

6. a)

b)

b)

Perform Sensitivity Analysis of the following project over a range of + 15% withan . .
increment of 5% in (i) Initial Investment (i) Net annual revenue (jii) Useful life

(iv) MARR. Use AW formulation. Also draw sensitivity graph and find the order of
sensitivity from high to low. (8]

Initial investment = Rs. 5,00,000
Net annual revenue = Rs. 1,20,000
Salvage value = Rs. 80,000
Useful life = 6 years

MARR = 8%

Explain with examples, how the project risk is determined using Scenario Analysis? [4]
Differentiate between tax depreciation and book depreciation. Why recovery period

called as depreciable life. For 1= 10,000, N = 5 yrs, SV = 2,000. Calculate
depreciation amount and resultant book value using SOYD method. [2+2+2]

If an organization has anriual revenue generation of Rs. 18,000 and operation and
maintenance cost is about Rs. 90C0 annually. If cost basis of 5 years project is
Rs. 80,000 then determine after tax cash flow. (Use sinking fund method of

depreciation) use 1ax rate = 38%. [6]
3. Which project is most feasible? MARR = 12%, general inflation rate is 8%. (6]
EOY | CF of Project A (*000) in Constant Dollar | CF of Project B (‘000”) in Actual Dollar
0 -800 -1200
1 +300 +600
2 +400 +400
3 +800 +700
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Define Engineering Economics. Why do engineers need knowledge of economics during

,{

H

;
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engineering decision making process? _ [1+3]
a) How much amount should be deposited at this time if you wish to withdraw an
accumulated fund Rs. 1,87,819.83 after 8 years with 11% annual interest rate. (2}
b) How the compounding frequency affects the real rate of return? Explain with suitable »
example. 2
c) While you are planning to deposit Rs 5000 in 3-months interval for 4 years in
increasing trend at a 2.5% growth rate per deposit, a bank enticing you with an .
interest rate of 9.5% pa compounded monthly. What will be your accumulated fund at _
the end of your four? ' ' -[4]
a) What is life cycle costing? What are the advantages and disadvantages of IRR method
of calculation? Calculate the value of annual equivalent A, continuing forever, if there
is an annual cash disbursement of Rs. 200, Rs. 400, Rs. 600 and Rs. 400 in year 1,2,3
and 4 respectively and this fixed pattern also repeats forever, interest = 15%. [4+2]
b) Make an investment decision for the following projects if cost of capital is10% and
salvage value is Rs. 2000 for both using (i) Conventional BCR method (Use FW) (i)
Discounted payback period method. ' [5+5]
Year Project A Project B
0 -10000 -10000
1 3000 1000
2 3000 3000
3 3000 4000
4 3000 6000
a) Select which project is feasible to invest among other alternatives projects whose cash
flows are as follows: if MARR is 10%. Use IRR method and incremental analysis if
necessary. - , (6]
Investment of A (Rs) | Investment of B(Rs)
Investment 50,000 1,50,000
Net annual revenue 25,000 70,000 ]
Net annual cost 3,000 2,000
Salvage value 15,000 40,000
Useful life 7 years 7 years
Repair and maintenance cost at 3" 10,000 15,000
and 5 year : ,




-

b) A mobile company is taking quotations for purchase, installation and operation of
microwave towers for long period. If MARR is 15% determine the best alternative
project using repeatability assumption.

Project A

Project B

Equipment Cost

6,50,000

5,80,000

Installation

15,00,000

20,00,000

Annual Maintenance

1,00,000

1,25,000

Annual extra charge

0

50,000

Salvage Value

0

0

Useful life

40

35

Define economic life, useful life, marginal cost and sunk cost.

(6

[1+1+1+1]

b) A machine brought 5 years ago at Rs. 15,000 has a market value of Rs. 2500 today
and will lose Rs. 1000 in value by next year and Rs. 500 per year thereafter. The
operating cost for the first year is Rs. 8,000 and is estimated to increase by Rs. 1000
annually. Its use will be discontinued in 4 years. A new and improved machinery can
be purchased for Rs. 16,000 and is expected to have annual operating cost of
Rs. 6,000 and economic life of 7 years and it can be sold off at Rs. 1,500 at the end of
its use. Compute replacement evaluation if minimum attractive rate of return is 12%.

. a) What are the different techniques used o assess the riskiness of the project parameter.
Explain with suitable example.

b) Perform sensitivity analysis for given parameters to find the most sensitive parameter
of a project proposal having first cost of Rs. 50,000, salvage value of Rs. 15,000,
Gross revenue of Rs. 30,000, O and M of Rs. 5,000 and life of 8 years. Take 10%
MARR and use modified B/C ratio. (i) Investment (ii) MARR (iii) Life span.

. a) What are the methods that are used in calculating the deprecation in economics?

Explain slinking fund deprecation with example.

b) A construction equipment has initial cost and annual saving per year are of Rs. 40,000
and 20,000 respectively with depreciate by MARCS method and will have no salvage
value. The useful life of equipment is 5 years. Estimate before and after tax cash flow.
The company pays income tax @ 40%. :

. A company is investing in new solar plant with expected cash flow in actual dollars as

follows. If the inflation rate is 5% per year and discount rate is 10%, what is the present

worth of the company in constant dollars?

Period 0 1 2 3 4
Cash flow | -75,000 | 29,000 | 32,800 | 35,700 58,000

*%k%
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of economics and role of engineer as a decision maker. - ‘ 3]

a)' What is a sinking fund? How much money -will you have in your bank account at the
end of 3 years if you deposit Rs. 500 pow and the bank’s interest rate is 6% -
compounded quarterly? R _ 0

) Mr. Jha deposits bis annual bonuses into an account that pays 6% interest per year for
five years. The bonus of first year is Rs. 20000 and increases each year by Rs. 5000.

. How much amount will he have in his account after 10years? .- {41

2) Find out the both types of B/C ratio using annual worth method. - : 4]

Tnitial Investment 5,00,000 '- - =
Annual Revenues 100,000

Salvage Value T 14000

Useful Life : 10

MARR L . 10%

Annual Costs S 30,000 _ , .

b) Find the TRR and ERR of the following- cash flow. Explain why the values are
different. MARR = 12%. S : [4+4)
EOY o 1 1 s 2 3 3 ’

' Iiiet Gosh flow I . | -5,50,000 | -50,000 [ +1,25,000 [ +3,50.000 +6,25,000

a) For different alternatives havmg different life spans as given below, analyzef ize the _

alternative projects for 5 years of study period to select best one using FW method. 18]
Alternative Projects — [ ABC | XYZ | KL :
Tavestment (Thousand) 1 2500 | 3000 2800

| Net Annual Revenues (Thousand 250 300 | 280
| Life (years) - - 3 5 7
b) Use a suitable ‘method for evaluating the publié projects having following

information. Use AW formulation. Take MARR = 14%. Choose a best project. - 16}

| Alternative Projects " Project A ' Project B '

Initial Investment 40000 : 45000 T

Revenues 12000 12500 {7

O&M . 1500 1450 R :

Life (yrs) ’ ] 8

Salvage B 5000 : 5000

Subject: - Engineering Economics (CE615)

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

" Assume suitable data if necessary.

“Engineering Economics prepares engineering professionals to take right decision in right
time on behalf of any organization”. Justify the statement with the concept of principles.
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-5 23 ].)eﬁnef.iefender and c;hallenger and Explain economic service life.

machine as follows, what are their economic service life? And what is the best

strategy?
: : Annual equivalent cost Rs
Number of years (1) g3 Machine | New Machine
1 515,000 - 7,50,000
2 5,10,000 76,15,000
3 5,50,000 5,86,000
4 5,96,000 5,83,000
5 .6,44,000 5,90,000

©+142)
b) A firm has a.contract to provide printing service to JOE for the next 8 years. It can -
provide the service using its old printing machine (the current defender) or the newly
brought machine (the challenger). After the contract work neither the old machine nor
the new machine will be retained. Considering the annual equivalent costs of the old

6. a) Find out how sensitive is the project’s Net present worth to changes in (j) investment

(i) useful Life (iii) MARR and (iv) net anoual revenue, Over a range of 1+40%.

MARR = 10%.

" | Investment ' 3,00,000
Net annual revenue 1,25,000
Salvage value 30,000 |
Useful life : 10 yrs

- b) What do you understand by break-even point? Explain the components and procedure

of decision tree analysis.

7. A company had am equipment having 5 years life span. The cost basis for the machine is
Rs 2,00,000 and satvage value of the equipment is Rs 15,000. Prepare an accounting book
for the machine showing book values and depreciations of each year using following .

methods of charging the depreciation. (2)SOYD ())DB -
Calculate the NPV using after tax cashflow analy. is technique. Take annual

revenue from

operation of machine is Rs 95,000 with Rs 7000 annual operation cost throughout 6 years.
- [5t6]
8. How do we measure inflation? Suppose you borrowed Rs 100000 from a bank to buy a

bike and you have promised to pay Rs. 5500 per month for two years. What is the -

Take MARR = 8% and used MACRS method for depreciation charging.

inflation free interest rate you supposed to pay if average inflation rate
month? . '

EE

is 0.75% per

: .[8]

[1+3] |

2+
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6. Distinguish between financial and economic analysis.

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Explain the role of engimeers in Engineering Economic Decisions. 41
What is the time value of money? Suppose that you make the monthly deposits of

Rs. 5,000 each into a bank account that pays an interest rate of 8% compounded weekly '
for 5 years. After 5 years, interest rate changes to 6% per year. How much money will
you have accurnulated in this bank account at the end of 8 years?

A couple is planming for their child's education. They wish to deposit Rs. 10,000 nowina
bank account that gives 12% per year compounded monthly and increase the amount by
Rs. 2,000 each year from the previous year for next 9 years. How much amount they will
expect at the end of 10 years? : [5]
Use IRR to evaluate following project when MARR is 15% per years. [5+11
. EOY | Cash flow (Rs.) | '

-60,000 '
20,000
40,000
-40,000
50,000
70,000 -

Make also unrecovered balance diagram.
Your college is considering to purchase a machine of Rs. 3,00,000 expecting salvage’
value Rs. 50,000 at the end of 10" year. The use. of machine saves Rs. 80,000 per year

when it needs Rs. 20,000 operating cost for each year. Find

(i) Both types of B/C ratio using AW formulation
(ii) Both types of payback periods. : [3+3]
3]

ects using repeatability assumption.

[1+4]

W N -

7. Recommend the best period from the following proj
{6]

. Assume MARR= 10% per year.

Project 1A 1B C
Investment 500,000 | 700,000 900,000
Annual Revenue | 175,000 250,000 | 325,000
Annual cost 25,000 | 40,000 60,000
Salvage Value 50,000 | 70,000 90,000
Useful life ‘| 6 years | 8 years 10 years




L

_Using the IRR method, recommend the best project from the following set of mutually

exclusive projects taking 10-year useful Tife for all altematives. Assume MARR=10%. (8}
Project A B C
Initial Investment 1,80,000 | 1,00,000 | 2,80,000
Annual revenues 53,000 |35,000 | 77,000
Salvage Value 18,000 | 10,000 | 28,000
Annual operating cost | 16,000 | 12,000 28,000

Suppose a company is considering purchasing a new machine that would cost $1800 and
operating cost of $300 in the first year. For the remaining years, Operating Cest increases
by 15% over the previous year's Operating Cost. Similarly, the salvage value declines
each year by 20% from the previous year's salvage value. The new machime truck has a
maximum life of eight years. MARR = 12% before tax. Find the economic sexvice life to
the asset. [8]

~ 10. Explain the procedure for the replacement analysis when the planning horizonis infinite. [4]
1L

Perform sensitivity analysis of the following project over a range of +30% in; initial
investment, et annual revenue, MARR & useful life. Indicate sensitive parameter also.  [5+ 1]
Initial cost = Rs. 4,00,000 . o

Annual revenue = Rs. 1,50,000

Operating cost = Rs. 30,000

- Salvage value =Rs. 50,000

12

13.
14.

15.

Useful life = 7 years
MARR = 11% per year

A small hydro project has following estimated data. [5]
Initial investment = Rs. 10,00,000
Energy generated per year = 200MW
Annual operating cost = Rs. 6,00,000
Market price of energy = Rs. 4/KWhr
MARR = 10%

Salvage value = Rs. 1,00,000

Find its break-even point of time.

Define the term book value and salvage value. . . 2]

You purchased a machine at a cost of Rs. 3,20,000 having useful life of Rs. 8 years. The
estimated salvage value is Rs. 50000. Determine the annual depreciation schedule using

‘DDB, SOYD and sinking fund method. Assume i% = 12%. (8]

Define inflation. What are its causes? Find rate of inflation per year when price of
product has increased from Rs. 5,00,000 to Rs. 6,30,000 over the period of 3 years. [1+1+2]

Or, :
Define Actual dollar and Constant dollar. Calculate NPV if i is 6% and ixflation rate is
8% of the following cashflow. [1+3]
Year 0 1 2 3

Actual dollar cashflow | -1000 | +500 | +500 | +500

* %%
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Define Engineering Economics. Why engineering economics is considered as important

aspect for making decisions for engineers? Explain. - [1+43]
2. a) A -machine needs uniform semi-anmal cashflow of $ 10,000 for fuel for 5 years. if
interest rate is 12% compounded quarterly, what is its equivalent present worth? 41

b) Explain the continuous compounding. What is future equivalent of a continuous funds
glow amounting $ 10, 000 per.year. N = 12 years, M = «, 20% componnding

continuously. (4]
3. a) What are the relative methodologxes of economic analysxs? Explam in brief any two
" of them with suitable examples. . [1+4]

b) If you planned to invest in a project which has stated following information regarding
investment plan ia proposal: first Cost = Rs 2 Lakhs, Project’s Life = 4 years, salvage
Value = Rs 50 thousands, gross Revenue = Rs 1 Lakh, O&M = Rs 30 thousands. -
Draw your decision based on(i) discounted pay back period method (ii) equivalent
worth method (iii) modified B/C ratio method and (iv) suitable rate of return method.

Your are provided with 14% MARR, 3 yrs loan tenure from bank. [3+2+3+3]
4. a) Recommend the best project from the following two projects taking study period as 6
years. Assume MARR = 10% per year. - ) - [8]
Project - A B ‘

Investment 350,000 { 500,000
Annual Revenue | 130,000 | 175,000
Annual Cost 15,000 | 25,000
‘Salvage Value 35,000 | 50,000
Useful life  ~ 5 years | 8 years |

b) Recommend the best project from the following cash flow of a mutually exclusive
projects using modified benefit cost ratio method. MARR =10% [6]

Project A B
Initial Investment | 24,00,000 | 35,50,000
Annual Revenue | 8,220,000 | 12,00,000
Annual Cost 1,10,000 | 1,40,000 |
Salvage Value 2.25,000 | 3,50,000
Usefullife | 10years | 10years




i
-

5. a) What is replacement analysis? What factors should be considered in replacement
analysis? Explain the cash flow approach and opportunity cost approach. 4]

b) A new machine costs $20,000. Future market values are expected to decrease by
$ 2000 each year over the previous year’s value. Useful life of the machine is six
years. Operating costs are estimated at $ 3000 during the first year and expected to
increase 15% per year thereafter. MARR = 12%. Determine the economic service life

of the machine. (4]
¢) Explain the replacement analysis under infinite planning horizon. ' 4]

. a) What arc the different tools used in economics to assess the risk of any project?
Explain each of them briefly. . : 41

b) Perform a sensitivity analysis (Over a range of (% 15% with 5% increment) with
using IRR (AW formulation) among the parameters (i) usefal life (ii) Initial
Investment (iii) Revenues. It is given that, 1=Rs 1,00,000 S, = Rs 22,000
O&M =Rs 12,000 Revenues = Rs 40,000 Useful life = 6 years and MARR = 10%
Suggest which of the considered parameter of the project is more sensitive and why? )]

¢) What is the principle of Risk Adjusted MARR method of evaluating the project’s
risk? Explain. : : 2]
. a) Explain the general procedure for after tax economic-analysis with suitable examples.  [4]

b) Compute annual depreciation and book value of year using following depreciation
methods: (i) Declining Balance Method  (ii) SOYD Method  (iii) Sinking Fund
Method :

o . 61
Cost Basis | Salvage Value | Useful Life MARR ‘
S 7000 $2000 5Years |. 10%

. “Why inflation is important to engineers for economic analysis? Suppose that the 1 year
inflation rates for first year and second year are 5% and 8% respectively. Calculate the
average inflation rate of two years if the base price isRs 100. - [2+2]

*%%
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Whydowmmgineamuﬂhswmeknowledgeofemm&ﬁngdedsbnmkhgprm?

a)Thetwoeashﬂownmsacﬁomsbown'belowmsaidmbeequivalmtatlAO'/.intmst. )
cmnpomdedammﬂy.FmdmemknmXWWhiqhsaﬁsﬁag:geqﬁvalm. 51

R0 ps1s0 520 _ X X X x ox
SEE=ENE RN
01 2z 3 4 5 61T 2 3 4 s
b)AmaninplanningwmﬁrethSym.Hewish@ctodcpositrcguhrmmeywaymmﬂxsunﬁl
.he.reﬁressoﬁmhendnreceiveaﬁmmmymtsofka4,50,0q0aﬁetﬂ:eﬁrstywofhis
rcmmentforthcnextlOymHowmnchhedepositiﬁheinﬁu'csttateiss%,commded
monthly? _ ’
3. a)mhmmemﬁmomeimmhmmpmmmpmmmammm
following projected cash flows:
0 5 6

EQY - 1 2 3 4 :
Cash Flows | -3,00,000 | 1,50,000 | 2,00,000 -1,00,000 | 2,00,000 | 1,50,000 | -50,000

Take MARR=12% £=15% (if needed)
b) Explain in brief, the absolute and relative measures nsed under different methodologies of
engineering economic analysis. Assess the feasibility by computing both types of payback
periods from the following information regarding an engineering project. [2+4}
3 4

EOY 0 1 2 5
Cash Flows | -25,00,000 | 5,20,000 | 12,00,000 12,00,000 | 8,00,000 | 10,00,000

Bank provides a Joan for investment @ 16% pa.
4.2) Why incremental analysis is essence during comparative analysis of alternatives using BCR, IRR

RN NN

[143]

N

5]

2+4}

and ERR? llustrate with the help of example. Compare the following mentioned projects using
IRR method MARR=14%. : : [2+6]
Alternatives | Investment | Gross Revenues o&M Salvage Value Life Span (years) |
Project A 20,00,000 | 8,50,000 3,50,000 15% of First 8
Project B 25,00,000 | 9,00,000 3,50,000 Cost
Project C 40,00,000 | 9,50,000 2,50,000
Project D 35,00,000 | 10,00,000 3,00,000
b) Explain Capitalized Worth Four projects are being considered with the estimated cash flow
over 10 years. Recommend which investment alternative should be selected? Assume
MARR=10%. : [2+6]
Project A | B cC | D
Initial Investment | 320000 | 250000 720000 | 800000
life 5 6 7 8
I Anmual revenues | 70000 | 50000 120000 | 160000
Salvage Value | 40000 30000 | 50000 | 60000

B&C - Mutually Exclusive
D Contingent on C
A B Contingent on B




5. a)Writedownﬂ;emsonsofrep!acmentofma’sﬁngassﬁ.

b)AchunimlplmtownsaﬁlterpmssthatwasboughwywsggoforRs.30,000.Nawithasa
markctvalneofks.%w,nlifcofSyeats,mdasal‘vagevalucofRs.ZOOOatﬂmtﬁmc.m

challcngcrhasacpﬁofR.g36,000,g)ifeof5yms,.and¢sﬁmatedmdwtvn_heofks. 12,000 '

after S yéars. 5 years p! ing period 1o be used and the MARR is 15%. The operating and
maintenance cost of the alternatives are give intbefolbg_h’g_gblc: " :
‘ End of Year |- Defender | Challenger |

0 0l 0
1 7,000 0]
2 8000] _ 1,000
3 9,000 2,000
4 10,000 3,000
5 11,000 4,000

Should the old ﬂherprcsbereplmdnow?Useashﬂqwapproéch.

6. a)Anevwly establish hat company estimated following data;
» Output of hat per annunr= 3,00,000 NOS
sales revenue per anoum=Rs. 1,50,00,000
Fixed cost=Rs. 35,00,000
Variable cost= Rs. 66,00,000
i) Find out breakeven level of output ,
ii) If fixed cost increases to Rs. 40,00,000, find out its effect on breakeven point.
jii) What should be output if profit desired is Rs. 10,00,000 per year?

b) Pesform sensitivity analysis over $25% for the following project on parameters
i) Initial Investment ’
ii) Annualrevenue .
iii) Useful hife
When [=10,000
AR = 4,000 for the 1 year that increases by 500 thereafter for next 4 years.
MARR= 10% per year
7. a) List out advantages of depreciation. Calculate depreciation amount -for cach year using
declining balance and MACRS methods. '
1=10,00,000
“N=S5 years
$=2,00,000
(If applicable)
b) Define direct tax & indirect tax. Prepare afier tax cash flow of 2 project having following cash
flow details.
Initial cost = 1,00,000
Useful life = 5.years .
Salvage value =20,000
Annual income = Rs. 20,000 at the endofﬁrstyearandincreaSCSbyRs. 2000/ year
Tax rate =20%
Depreciation method sum of year digit
8. Draw the concept of inflation using suitable example. If the real interest rate is given as 5% and
general inflation rate as 8%, calculate MARR. Explain meaning of constant dollar and act
dollar. ) ’

ITI

4

[e

&)

m

[14243)

[2+4]

[1+1.5+1.5]
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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 opportunity cost. Why engineering economics is considered as important aspect V

for making decision for engineers? Explain.

a) A bank is starting its nominal interest rate of 9% p.a and compounding quarterly.
‘Calculate the effective interest rate (i) a year (ii) a quarter (iii) a month (iv) half year

b) If you wish to withdraw Rs 2000 at the end of 1™ year and expecting to be increased
by 15% pa then after till end of 8 years, what amount need to be deposited in a bank
right now which has an interest of 15% pa. o

a) Find both types of B/C ratio using FW formulation from the following cash flow of a

project. Initial investment = Rs 5,00,000, Revenue = Rs 5,0000 in the first year and
increases by 15000 each year after that, Expenses = 30000 in the first year and -

increase by 5% each year after that. Salvage value at the end of 8 years = 25000.
MARR = 8%. ' .
b) Calqulatc both IRR and ERR. MARR = € = 12%.

EOY | NCR
0 -45,000
1 -4,000
2 +9,000
3 +40,000
4 +60,000
5 +10,000

anning to invest three irrigation projects. The detail cash flow

a) Nepal g,ovefnment is pl
: (in billion) with MARR = 10% and life of each project is

estimation are given below
20 years.

Koshi | Gandaki | Kamali
Initial cost 20,000 |22,000 | 24,000
Annual benefit 4,000 {4,500 5,000
Annual cost 1,000 1,200 1,400

»Compare mutually exclusive project to invest.

b) Use repeatability assumption to select the best project.
Project A | ProjectB | Project C
Initial cost 1,00,000, | 2,00,000 | 3,00,000
Annual income | 25,000 30,000 45,000
20,000 50,000 70,000

- Salvage value
Useful life year 6 10 15
MARR 12%

dependent and contingent projects. How much should

¢) Define mutually exclusive, in
s 12% interest per year when you can draw Rs 10,000

you deposit at present that earn
per month for (i) 50 years (i1) Forever

[143]

[4]

- [4]

(8]
(6]

(6]

o

[2+2]




5. Define replacement. Explain the main reasons for replacement. Find economic service
life from the following data. 4 ' (4348
Initial cost = Rs 50,000 S
Operating cost = Rs 10,000 for the 1% year that increases by 15% thereafier
Salvage value = Decreases each year by 20% from previous value
Useful life=7 years :
MARR = 15% per year

6. Enunciate different methods of analyzing the riskiness of the project. Perform sensitivity ‘
analysis to identify the most sensitive parameter, - among considered parameters by
plotting the graph, using IRR computations for a project having following information
over the range of £15% (interval of 5%) for the parameters: (i) Net Annual Revenues (ii)

Salvage Value (iii) Life Span [2+8]
Investment Net Annual Revenues Salvage Value | Life of Project ;
(Rs) (Rs) (Rs) (Year)
80,000 25,000 10,000 12

7. a) Explain the terms depreciation, corporate tax, personal income tax and book value.
Show the depreciations and book values in each year for an equipment having
following details using MACRS method. : [2+4]

Investment (I) = 25,00,000 .
Useful life (n) = 7 years

b) Perform after tax cash flow analysis to examine the feasibility of a project having
investment of Rs 1,00,000 in 2 ma_,chine, with zero salvage value, 5 years useful life,
net annual revenues of Rs 20,000 at the end of first year then after increases by Rs

10,000 pa. Use SL depreciation. Tax rate is 25%. - 6

8. Calculate the equivalent present worth of the project from the following cash flow. b
Assume inflation free interest rate as 5% and inflation as 10% respectively. 41 i
EOY | Cash flow in Actual §

0 -7,50,000

1 3,20,000

2 3,75,000

3 3,28,000

4 2,90,000

5 5,80,000

L 24
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v Asme .mxtable data gf necessaty

L State and cxplam pnncxples of engineering economics. - S [4]

2 Define- nme value of money, nominal and effective interest rate. Calculate ﬁxturc sum at-
the end'of 5™ yw when monthly deposit is Rs 6,000 for 3 years that earns 7% interest per :

Year. [3+3) -
3. a) Make mv&stment decxsxon for the following pro_]ect by usmg (1) IRR (ii) B/C (iu)
stoomnchayback methods. [4+4+4] i

Imtlalcost ‘Rs. 400000 ) :
Annual Revenue = Rs. }60000forthe l“yearanddecreasesbyRs IOOOOthewaﬁer

' Annual Expenses = Rs. 40,000 for the l“ year and increases by Rs. 5,000 thereafter .
Salvage value = Rs. 1, 00 000 : o
_-Life-year= o
. - MARR= 9% per year ] Sl y
. b) What do.you mcan by ﬁnancxal and economxc anaiysxs? Bneﬂy explam the concept of

4 hfecyc]e costmg T
-4 a Compare fol]owmg two' QIOJOGE by IRRmethod when i-= 10% pcryear . R 73]
o Initial Cost_ Annual revenue. | Annual cost | Salvage valuc lifeyear| = = ¢
J.ProjéctA . 5,00,000 2,600,000 - {50,000 - 80,000. | 7 -}
.- | Project B {~ 7,00,000° | - 3,00,000 100000 ~ 1,560,000 : 7-" '
" "b)_Seleothe bestproject by umngmpeatablﬁty assumption when MARR=13% * .. * [4}..0. 1
B | Initiab.cost Amnual rchnue« Oand M foe year Salvage value |-~ Sl e
PmlectX 4,00,000. |- - 1,775,000 - .| :50,000- 4 4 -1 1,00,000 .
P*q;ectY 700000 2,50000 70000 g 6 150000

”'ic) Define mdependcnt and contmgem P“’Jects- Fmd Pmem worth ﬁom annua] cash

. ﬂowscn&sofks 5000 foreverwhcnl—S%peryear P [1"'1‘*'2]'.'.'."".'?".' '
L s What do xou mam by mplacemen! analysxs and economxc ‘service, hfe? What axe thc

L procedures for réplacement whexnt planning honzon is infinite .and finite?" Calculate AECs

' ﬁom; the followmg mformahon and determme economi¢ semce hfe. e [2+2+2+6]" e

: “O and M=3 000 for thc l‘i year and increases by: 15% thereaﬁer
L 8= Deg:hne by-20% edch: successwe year overthan prevxous pnce“
"~Z'MAR,R~12%perycar AT S

P mee————————

2




6. a) Explam the concept of scenario and decxsxon tree analysxs If 20 watt CFL bulb price
is Rs. 280 and 100 watt filament bulb price is Rs. 30 at market but their hghtmg
power is equal. Which bulb do you prefer to use in your house when electncxty cost is
Rs. 12 perumt? . . [6]

b) Perform sensitivity analysxs for the followmg project over range of BO% in :
parameters (1) Initial investment (ii) Annual revenue (iii) hfeyear i - (6

Initial Cost Rs. 5,00,000 _ -

Annual revenue | Rs. 1,20,000

Salvage value ° | Rs. 80,000

Lifeyear- |6 year

|MARR - | 10% per year

et by W

7. a) Deﬁne dcpreclatxon What are the advantages of depreciation concept? Your collegc

' is considering purchase vehicle of Rs. 4,00,000 that assigned to 5 years useful life and

e,xpected salvage value is Rs. 1,00,000. Calculate depreciation for each year by using
dechmng balance and MACRS. S | 1+2+3+3]

' b) What do: you mean by tax, personal tax and corporate tax" Develop a model to .
. calculate after tax cash flow. , : []+1+]+21

8. What is inflation? List out the impact of inflation. Calculte the rate of mﬂatlon whenCPI . .
: -moves fmm IOO to 250 over th:ee years , _ [l+2+]] L

L
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RN

1. Define term Engineering economy; Explain principles of engineering economy. [1+3)

2. a) If you make equal monthly deposits of Rs. 5000 into the bank for 10 years, saving
accounts that pays interest rate of 6% compounded monthly, what would be the
amount at the end of 15 years? 4]

b) How much rupees should you deposit now so that you will be able to draw Rs.5000 at
_ the end of this month which increases by 2 percent per month for 15 years. Bank

interest rate is 5% per year. . - {4]

3. a) Explain any two drawbacks of IRR with example. Differentiate between Economic
analysis and financial analysis. .~ . » [3+3]
b) Evaluate the project by using AW"formulation of the project ati = 12%. 4]

EOY I B 3 4 5
Cash flow | -3000 | 800 | 1000 1100 | 1210 | 1464

) Calculate the ERR of the fdﬂbmg'.,mh-ﬂow. MARR = 12%, reinvestment rétc =

14%. (6]
EQY 0 1 2 3 4 - |5
Cash flow | -100,000 | 25,000 | 40,000 ~10,000 | 50,000 | 50,000 '
4. a) Choose the best project among these alternatives using IRR, if MARR = 15% and
study period is 10 years. Salvage value is 20%. _ (6]
| Project - 1A |B c |D
First CostRs. . -~ | 900 1500 | 2500 | 4000
Annual Revenue Rs. | 150 | 276 | 400 925
b) Consider the following two ianually exclusive alte_matives; recommend the best
alternatives using repeatability assumptions. MARR = 15% ey} -
T Project X (Rs.) | Project B (Rs. ‘
Initial Cost | 100,000 150,000
Annual Cost__| 25,000 12,000
Salvage Value | 40000 50000

Useful Life | 6years 10 years




_ Define defender and challenger and Explain economic service life. Company X is going

to purchase a router having initial cost Rs.18,000 having salvage value of Rs.12000 at the

end of first year and decreases by 20% each year then after for remaining useful life.
Annual operation and maintenance cost is Rs. 5000 in first year and increases by Rs.2000

each year. Tts useful life is 6 years. Calculate economic service life of the router. [2+2+8]

. a) A project costs Rs. 125,000 with annual revenue of Rs.65,000 and annual cost of
Rs.35,000. Salvage value will be 8% of the initial investment. Perform Sensitivity
analysis- using PW formulation over a Tange of $40% in i) Initial Investment ii)
Armual Revenue iii) Useful Life and iv) MARR. Draw the sensitivity diagram and =
indicate the most sensitive and least sensitive parameters. [6+2

: b)t Define breakeven point and breakeven volume. How does interest rate change affect
the project? , : 242
. a) Compite the annual depreciation allowances and the resulting book value using the

double declining balance method with Switch over to straight line method.  ~ o
Cost of asset = Rs. 100,000, Useful life= 5 years, Salvage Value = 20000 . [6)

b) A company bought a imachine at Rs 25000 which is expected to produce benefit of

Rs 8000 per year for five years. Its salvage value at the end of five yearsis Rs 10000.

Calculate after tax cashflow if Tax rate is 40% and depreciation is on Sinking fund
method. [ =20% (6

. Define inflation. Calculate IRR if MARR = 12% and inflation rate is 8%. - [143]

0 1 2 3 4
Constant Dollar ~6000 | 1500 | 2000 | 2500 3000

*¥F
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Assume suitable deta if necessary. o

Define Enzineering Economics. Write dovm the principles of Engineering Economic
Analysis. ‘ .

interest rate compmmded monthi}' of z cash flow of Rs 40 000 at the begmmno of mch

year for 5-years. - .- i

a) Use IRR method to cva]nak: foﬂowmg pmject whcn MARR is 15% Makc also
vnrecovered balance graph. ‘

- [EOY 0 1 2 3 4 5
[Cash flow | -60,000 | 20000 [ 40,600 {40,000 | 50,000 | 70,000

" b) Your college is considering o pnrha»,. 2 vehicle of Rs. 3,00,000 expecting salvage

vaive Rs 50,000 ai the end of £ 10® year. The use of vehicle saves Rs. 80,000 per year.

When it needs Rs. 20,000 operating cest for each year. Find: (i} Both type of B/C

ratio by FW formulation (i} both fyp&s of payback period.
c) Dlstmmnsh between financial and economic analysis.

ay Compare the following two mutually exclusive projects by using (i) Co-terminated

(n‘» Repeatabmty assumption taking MARR = 8%

| Project A | Project B
Initial cost 1,50,000 | 2,006,000
Annual revenue * | 30.000 1,00,000
Operating cost 20000 20,000
Life year 4 6
- Salvage vaive | 80.000 1,20,000
Define mutually exclusive, comtmaent and independent projects with suitabie
sxample. -
VWhat are tn\ pro\,eaure for replacemsent analysis when planning horizon is infinite?

Find economic service hfe from the following information.

b}

Initizl cost =Rs 50,000

Ope*a_- on cost=Rs 10, OOG for the is yeéar and increases by }:> % thereafter

‘Salvage value = Decline each successive year by 20% over previous year.

T7 ER S o -
Useful jife = & yeas

— 15%)
22 /5

’

| Whaf is nominal and effectxve mizrest xate‘? Evaluate FW at the end of 10 years with 12% .

. ms*_s_g_;jjj_cr ENGINEERING  lima  [BE Tall Marks | 80 - |
nmmmai&on Ccntml Dmsmn fmme gg% BB%’ BEX] pocy Marie | 32
: 20733hadrs Lo "-me‘ m/n Time s,

[2+4]

[5]



6. Explain about the decision tree analysis Perform sensitivity analysis of the following =~

Ioital Investment (Rs) -1 1,00,000
_ Net Annual Revenve (Rs) | 40,000
-~ |salvage Value (Rs) 15,000
- " { Useful life {years} 6
- MARR {%]) 10

project over range of 130% at an interyat of +19% in (i) Initial Investment (ii) Net Anpual - -

,Rcyeggg,md_(ii:'}Uscﬁﬂ__i_ife.AUscPW formulation. [2+107 .

2 irite Gown the causes for depreciatio of asseis. If a machine costing of Rs. 1,00,000 is
purchased by expecting saivage value of Rs 20,000 at the end of 6" years. Calculate the

depreciation amount for each years by SOYD and straight line method.

2+5+51°

8. Define constant dollar and actual dollar amount. Suppose you borrowed Rs.1,20,000 from
a bank o buy a bike and you have promised to pay Rs.6000 per month for two years.

What is the inflation free interest raie you are supposed to pay if average inflation raie is

0.75% per month.

FHE

-114-

[4+4]
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"Knowledge of engineering economics helps in decision making process”. Justify it by
the principles of engineering economics. _ [41
A person invest a sum of 50,000 in bank at a nominal interest rate of 18% for 15 years.
The compounding is monthly. Find maturity amount of the deposit after 15 years. Also

briefly explain the importance of time value of money. _ [3-+3]

Initial investment of a project is Rs. 1,00,000 having useful life is equal to 5 years with no
salvage value. Annual operation and maintenance, cost is Rs. 25,000. Annual revenue at

the end of first year is Rs. 70,000 and decreases by Rs. 5,000 each year for the remaining
years. e : : [6+5+5])
i) Draw U/B diagram : o

ii) Evaluate modified BCR using PW formulation. Take salvage value Rs. 10,006

iii) Evaluate discounted payback period. Take standard (cut off) payback period 3 years.

a) Select the best proposed using ERR (Take £25% and MARR = 20%)  [4+4]

EOQY 10 1 12 - |3 4 5 6
Proposal A | -6000 | 2400 | 2800 2900 | 3000 {3000 |2450
Proposal B_|-7000 | 1900 | 3800 3700 | 3600 | 3600 | 3300

b) What do you mean by mutually cxcluéive, contingent and independent project?
Compute the following projects by using repeatability assumption when MARR 1is

10%. . , [2+6]
' Project  |A- B
Initial Investment (Rs) | 1,00,000 | 1,50,000
| Annual Revenue (Rs) | 15,000 20,000
Annual Cost(Rs) | 3,000 4,000
Useful life (Years) - 6 8
Salvage value (Rs) 5,000 10,000
Define sunk cost and economic life of an assets. What are the reasons for replacement of
asset. The Annual Equivalent cost of defender and challenger are given in tabie below.
What is the best replacement strategies? Use MARR = 12% and planning horizon of the
project is 8 years. B SRR [i+1+2+8]
Fodof Years(@) |} {2 |3 ~ |4 5 6 ' '
(AEC) (Rs) | 5300 | 5100 5400 |5600 |6000 | 6500
7500 | 6000 | 5600 |5500 |35650 | 5800

(AEC) (Rs)



6. a) Consider the {ollowing cash flow diagram. Plot changes in present worth to + 20%
and + 30% for the project life. Let MARR = 10%. Assume salvage value =0 {8}

30000

b A small hydro project bas given following information T O3
“Initial investment = Rs. 10,00,000 o
Energy Generated per year= 200 MW
Annual operating cost = Rs. 6,00,000
Market price of energy = Rs. 4/KWhr
Salvage value = Rs. 1,00,000
MARR = 10%

_ Find its break even point of tirng

7. a) Ifa inac’hiné has following information, compute the depreciation and book {ralue of

each year by S _[4+4]‘
i) SOYD method . :
ii) Sinking fund method
Cost basis Salvage value life MARR
$8000 $2000 10years  10%
b) Explain about the method of "MACRS” depreciation. {31

8. Define inflation. What are its causes? Find rate of inflation per year when price of a -
product has increased from Rs. 5,00,000 to Rs. 6,30,000 over the period of 3 years. [1+1+1]

*Ek
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L D°ﬁne Engmeenng econormcs Explam any threc pnnc:p]es of enomeenng econom.c T
[1+4]

o ana)ysxs '
2 a) Define nominal and effechve interest rates. I you deposit Rs 2000 pcr momh for two
‘years, what will be the amount at Lhe end of f ve years if bank interest rate 3% in. o
.. every six month? - . : [1+_,] Ce L
) FmdthevalueofXxf1=}G% _ -4y
2000
1 . w2 ~ .
3. a) What is MARR? Exp]am the factors aﬂectmg its determination. ’ . I 31 -~ 4
b) Cash flows of 2 project are as follows: Take MARR = 10% e . o
. ‘ SR
I0Y— 0 | 1 2 3 4 5 %
Cash inflow 0 | 500,000 | 560,000 | 620,000 | 680,000 | 740,000 R
Cash outflow { -1000,000 | 100,000 | 200,000 | 300,000 | 400.000 ; 500,000 » :
1) R Evaluate both type of payback period (Standard payback period = 3years). [1+2] .
i) Evaluate IRR (PW formulation) using linear interpolaticn and prepare UIB both !
in table & diagram. [3+2+2]
c. Explain the financial and écdnomj’c analysis. 3]
4. a) Choose the best project ameng these alternatives using IRR, if MARR = 12% and S
study penoa 10 vears. _ {61
1 Project A B D | E i '
First Cost Rs. 2000 11500 14000 2000 |
Annual Revenue Rs. 1390 276 (925 . 0@
~ b) Determine both types of B/C ratio for the given project if interest rate is 11%. 73

. Investment = 10000 .
- Annual benefit =4600
" Annual cost = 3000 -
- Saivage value = 2500
Life'of project=§ years .



5. 4) Explain the required assumption. and decision framework for replacement anaiysis -
' - when required service life is long. s S : S

)

a range of $30% in (a) useful Jife and (b) MARR. Take }

An old machine can seil it now for $5,000. If repaired now, can be used for another 6

years. It will require an immediate $1,200 for overhaul to restore it to operabiz
condition. Future market values are expected to decline by 25% each year Gver the

previous year's value. Operating costs are estimated at $2,000 during the first year and _ .

these are expected to increase by $1,500 per year thereafter. Determine economic

[ service life of this machine. ' o | _
6. Perform sensitivity analysis by [RR_using FW formulation (with increment of 10%) over .

= 10%-.

"PROJECT

Annual -

‘Useful Life |
Expenses’ 5 i

Annualb - ’

"1 Salvage Value
Benefits - T

FirstCost "

.A,

Re150,000 {Rs25.000 | 10% of First | 10 years.
S B Cost

RS. 3,00,000

7. a) What are 'ihé bufpo’se o.i_'v depreciation calculation? Compute ‘the annual depreciation -

allowances and the resulting book value using the double declining balance method
with Switch over to straight Tine method. Cost of asset =Rs 1,00,000, Useful life =5

- years, Sali/age Value =20,000. "~ -

) |
- - per year for five years, Its salvage value is Rs 2,00,000: Calculate after tax cash flow -
- and corresponding NPV if tax rate is 30% and depréci{x'tion is on sum of year digit

A machine is expected t0.cost Rs. 5,00,000 and will generate revenue of RS 1'.;50,(')00 _

" me_thpd.MARR—?‘}S%f B

8. Explain any two reasons fér inﬂati_dn and cbmpute the equivalém present worth using

e

deflation methiod.
FO¥y—> . 40 v - I, i3
F— - -

4 5

"6,20,000 | 6,80,000 7,40,000

Cash inflow ' \“ ‘
-10,00,000 | 1,00,000

500,000 '5?60,000
2,00,000

3,00,000

'4,00,000

5,00,000

Cash outflow
Given cash flow are in Actual Dollars. Take f= 5

Ek*E

% and i = 10%

Mo

8

81 .

(1+5]

8]

[p+4)
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Explain why the subject of engineering economics is important to Civil Engineer.
What is difference between nominal and effective interest rate? _
You deposit Rs. 1000 in your bank account. If the bank pays 4% simple interest, how

much will you accumulate in your account after 10 years? What if the bank pays
compound interest? How much of your earnings will be interest on interest?

cash flow and draw investment balance diagram. -

a) Calculate IRR from the followi

Year

0

1 2 3

4 5

Cash Flow

-800

250

300 | 400

600

-150

b) Calculate both types of BCR of a project with following details. MARR = 12%

1 Initial Investment

Annual Income

Annual Cost

Useful Life

Salvage Value

~ | Rs. 100000

Rs. 20000 at'the
end of first year
and increase by

Rs. 3000 at the
end of first year
and increase by

12 years

25000

(4]

[2+4]
(6}

[6]

5% per year Rs. 500 per year

a) Select the best project by BRR method. Take MARR = 10% and & = 20% A
6

EOY—> 0 2 3 4 5

26,000

PROJECT A | -64,000 26,200 29,000 | 30,200 ] 31,000 ! 31,000

38,000

PROJECTB | -68,000 | 4,000 | 39,200 | 38,000 | 38,000 | 38,000

| PROJECT C

32,400

-75,500 | 20,500 | 40,600 | 40,000 | 39,000 | 39,000

b) Co-terminating both project at 5 years and select the best project By modified BCR
(using’ AW formulation). Take Salvage Value of each project =-10% of First Cost,

MARR = 15%
PROJECT First Cost Annual Benefits | Annual O & M Costs | Useful Life
6 years

A Rs. 4,00,000 Rs. 175,000 Rs. 25,000
B Rs. 7,00,000 Rs. 250,000 - Rs. 35,000 8 years

b

a) An existing machine has market value of Rs. 10000 and decreases by Rs. 2000 per
year. Its operating cost is Rs. 2500 in year 1 and increases by 20% each year for 4

[6]

[6]

years. New machine costs Rs. 20000 now and its market value -will-decreases by - - -

Rs.20% per year for 4 years. Operating cost is Rs.1500 in first year and increase.by . . -
30% each year. Calculate equivalent uniform annual cost of both existing and new -

machines. MARR = 15%: Formulate the best replacement slratcgy 1f we, nced the -

machine for four years only.

proper combinations.

Define mutuaHy exclusive. pro;ect mdependem pro_)ect and . comtgent prOJect w1th

[4+4+4]

[4] '




6. a) A company produces an electronics timing switch that is used in consumer and
cormercial products made by several other manufacturing firms. The fixed cost and ™
total cost are Rs. 40,000 and Rs. 85,000 respectively. The total sales are Rs. 1,05,000

and sales volume is 15,000 for this

situation. N . 4]

i) Find the breakeven points in terms of pumber of units
il) What should be the output if the profit desired is Rs. 50,0007

b) Draw sensitivity chart using PW formulation of the following cash informations. Ttis  °
desired to evaluate the sensitivity of PW to £30% changes on: : 8]

i) Interest -
ii) Investment

7. a) Explainthe general procedure for after tax economic analysis with suitable example. 4]

b) Considering the following information, compute the annual depreciation and book
value of each year by (i) SL method (it) DB method (iit) SOYD method and (iv)

Sinking fund method. [1+2+3+2]
Cost basis | Salvage Value Useful Life | MARR |
|_$7,000 $2,000 5 years 10% |
8. Choose the best project from the following alternatives. 6]
Project Machine Machine |
X Y
First Cost 15,00000 | 20,00000
Life 7years | 7years
| Salvage Value 200000 300000
Annual operating and maintenance cost EOOOOO 250000

Assume an average inflation of 5% for the next five years and interest rate is 15% / year.

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

v
v Attempt All questions. .
v The figures in the margin indicate F. ull Marks.
v Assume suitable data if necessary.
1. Define Engineering Economics. Write down the principles of Engineering Economic
. Analysis. : 4]
2. What is nominal and effective interest rate? Evaluate FW at the end of 15 years with 10%
interest rate compounded monthly of a cash flow of Rs. 50,000 at the beginning of each
~ year for first 10 years. [3+5]
3. Define IRR. Find IRR and ERR of the following project. MARR =g = 15%. [’E+6}
L [Yem ] O 131475
<7 Cashflow | -50 | -10 | 30 | 40 | 50
4, o
Machine A S
Initial Investment Rs. 6000 A&
Annual Benefits Rs. 3000 o E
0 & M Cost Rs. 1000
Salvage Value : Rs. 1500
MARR 10%
a) Evaluate both type of BCR (FW Formulation). Take Useful life = 10 years._ 41

b) Evaluate both type of Payback Period. If Useful life = 5 years. (Take Standard

payback period = 3 years) _ A [4]
¢) Explain the factors affecting determination of MARR. ' (4]
5. a) Use Repeatability assumption to select the best project from the following three
projects. (6]
Project A B -C.
Initial Investment 100000 | 200000 | 250000
Annual Expenditure | 25000 | 20000 15000
Useful Life, Years 3 5 7
Salvage Value - 40000 | 50000 | 60000
MARR . 14% '
b) Explain about the Sunk Cost, Economic life and reasons for replacement of an asset.
" The Annual Equivalent Cost of defender and challenger are given in the table below.
‘What is the best replacement strategy? Use MARR = 10%. The planning horizon of
g - [8+4]

‘the projectis 8§ years. .~

End of year () 1 > 1 3 | 4 | 5 6
(AEC)p 5400 | 5200 | 5500 | 5700 | 6200 6600
{AEC)¢ 7700 | 6200 | 5700 | 5600 | 5680 5960




6. a) For the improvement of a manufacturing plant, following three alternatives are being
considered. The estimated investments and the corresponding increment in income are
also given as below. Draw decision tree diagram of the situation and decide on the

best alternative using FW formulation. MARR = 15%. Life of the Project is 6 years. [6]
Altemnatives Invzs.zent Sales llnmco!muale
‘ High Success Probability = 0.4 500000
A 1000000 Medium Success Probability = 0.5 300000
Low Success Probability = 0.1 125500
A High Success Probability = 0.2 400000
B 600000 Medium Success Probability = 0.5 250000
. Low Success Probability =0.3 100000
High Success Probability = 0.5 200000
C 400000 -Medium Success Probability = 0.1 125000
: Low Success Probability =0.4 50000
b) Perform sensitivity analysis of the following project over a range of 10 to 50 percent
in (i) initial investment and (i) MARR using PW formulation. Assume Sv = 0. Draw
sensitivity diagram also. [61
7. What do you mean by depreciation? Explain about the causes of it. Explain about any
three methods of depreciation calculation that are used commonly. A machine purchased
for Rs. 60,000 by expecting useful life of 10 years. Calculate the depreciation amount for
each year by using deciding balance method when rate of depreciation is 20% per year.  [6+6]

8. Define Constant dollar amount and Actual dollar amount. Suppose you borrowed
Rs. 100000 from a bank to buy a bike and you have promised to pay Rs. 5500 per month
for two years. What is the inflation free interest rate you are supposed to pay if average

inflation rate is 0.75% per month? [2+4]

*¥kk
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~cembinasion if A, B and C are mutually exclusive.)

"-i A B C D
Initial Investment (Rs.} - 10,000 15,000 27,600 - 20,000
2 5.000 7.000 12000 | 5000

4 4 4 | 4
2,500 5,000 8000 | 1000(

- 13 ] 15 ' i3
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¥. Candidares are required to give their answers in then own words as far as practicable. -
v Attempt Afl questions. - :
v’ The figures in the margin m&cafte F ul[ Morks.
v As.sume suitable data if necessary. :
1. a) List ot the principles of engineering econcmy. [1}
, b) Explam the cash ﬂowdzagram [3]
7 c) First Cost = $ 80090 SV=10% of First Cost. The general inflation rate = 5%
- |EOY. ) 1 . 2 3 4 5
) Net Cash Flow mActual Dollars | 32000 | 35000 | 33000 | 29006 | 50000
_Evahzts the PW by deflection method, if inflation free interest rate = 10%.
-2 a)' “What will be the amount at the end of 10 years if you deposit Rs. 5000 per month for
o =five years continucusly if nominal interest rate is 10% vomnoundpd quarterly‘7 (31
b) Fmd the value of X from the following tlcure i=10% {31
: 1:. 20 20 20 20 5
: : A T "? 4 10
’2\ ; H i i ! T
34 5-@}, 7 8 9
3. Calculate both fypes of BCR using FW fo*mulanon when [81
¢ Initiaf investment is Rs. 50000; _ ‘ ‘
s - Incomc is Rs. 10008 at theend of first year and increasing by 10% per vear;
'+ Annua! expenditure I Rs. 2000 at the end of first year and iacreasing by Rs. 200 per vear;
» - Useful kfe is 6 years ' :
- s Salvags value is Rs. 20000
,-_.,MM.?;'_H% P _
4. Use IRR method to seiect the best project. Use MARR = 12%. (Select e best
[8+4]



—
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5 ' Amnal Eamvalem Cost of dﬂfer‘*e:mi Mcng@r are-given be’ovs

C'nallengﬂr

5380 7700

¥ 3203 7 6184 .

-9369- 1 5756 , coT -
3844 - 5625
62338 5631
682 5721, ]

) Either the defender ot ckallenoe; is required for nexi § years.

© After the work, neither the defender nor the chalienaef wdl be retained.

\ie -

cnu‘.;zw\p»-u

What is the best replacement stratecv’?

6. What are the sources of risk in enc_rmerm. pEojects in Nepal? Periorm sensitivity analysis
of the foliowing project over a range of £30% in (a) Initial investment, (b) Net Anrual
Revenue and (¢} Useful Life. Draw also the sensitivity diagram. Use PW formulation. I8}

5,50,000

Initial Investment (Rs.)
Net Annual Revenuve (Rs.) | 1,50.000
Salvage Vale {Es.) 80,000
Useful Life (vears} 6
~MARR 1 10%

7. 2 Compute the Book Value at the cad of 3 Years (BV3) by all the methods of
éepxecxaﬁon except MACRS mebod. Cost basis of a machine is Rs. 10,000. SV =0C.
Usefini Life = 5 vears. MARK = 6%, ’

_—
s

[hase]

b} Evaluate afier tax PW. The cost besis for 2 machine is Rs. 1C,000. The machine is

5-year MACRS property. Over § yzars, it is estimated to save Rs. 4,500 per year i
maintenance costs with anneal eperating cost being Rs. 1000 Ii will be depreciated
oy N‘A\,R., metnod. SV = 0. Tax =t = 30%. MARR = 15%. L 18]

v

R

3 -

e

Nachinz A

Machine B

Tnitial invesiment

Rs. 50000

Rs. 35000

Annual Benefits

Es. 20000

Rs. 15000

0-& M Cost

- Rs. 10006

Rs. 2000

Salvage Value

Rs. 15000

Rs. 10000

1Jseful Live

£ years

3 years

T

| MARR : 12% -

oot

£=10%. ' | 81

by Evaluate also by capitalized worth method. : S B [

& Seiect the best machine by ERR msthed Require¢ study period is 5 years. Take

4 machine has 2 Fixed Cost of Rs. 45,00,060. It has veriable cost Rs. 5,000 per umit,
Tiné BEP both in volume and value i ssiing p price per unit is Rs. 60, OOC What would te
e effect on profit/loss when uxed cost imcrease by 10% and seliing price decreases by

No)

the

v-q:’

~
LI
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v Candidates are required to g:ve their answers in their own words as far as practicable.

v Atrempt All questions.
\/ The figures in the margin indicate Full Marks

v Assume suitable data if necessary.
1. Explain the roles of engineers in making economic decision with appropiate exaruples.
2. a) If you deposit Rs.10000 in a saving account now which gives 10% norminat interest
rate, what will be the amount affer 5 years if 1 interest is compounded (l) semi- annual]y
(1) Monthly

b) Find the value of P if i=10%. Use gradient formula also.
" 16 6 15 16

(4]

21
4]

04 % “f;
bl 2) 3] 4] S|

. N A

P=7
a) Define eqmva}ent worth and rate of retum method. How much rupees should you
deposit cow in a bank account that gives 8% interest per year if you wish 2o draw

Rs.10,000 per month for 10 years?
b) What is the different between financial and economic analysis? Determine both type LT
of B/C ratio from the following cashflow. A {2+4] -
. Initial investment = 3,00,000 -
Annual revenue = 85,000
Annual costs = 15,000
Salvage value =20% of initial investment
Useful life =6 years . 4

MARR = 10%
¢) Compute IRR by using trial and error process of the following project. Determinealso
i [4]

[2+4]

T T T T nvastment decision. -
Izital investment = 25,000
Annual revenue = 8,000
-Salvage value = 5,000
Useful life = 5 years

MARR =20% ' :
4. a) Sciectthe best proposal using ERR (€=25%, MARR=20%) [4)
0 1 2 3 4 | 3 3 T

6400 12620 12900 |3020 3100 13100 }2iC0

-753 ZO‘G 060 40(‘: 3900 3900 EéC:D

imvestment

g 80



The mew machine costs 10,000 operating cost 2200 in first year, then increases by 20%
per year. Market value is 6000 after one year and will decline by 15% each year N = §
vears. If required, old machine can work another 3 years. Market value now is 5000 and
~will decline by 25% each year. Immediate overhauling to restore to operable condition
costs 1200. Operating costs 2000 in the first year increases by 1500 per year thereafter.

Initial invesiment = Rs. 1,00,000 — in constant doilers

Asnnua! sales income = Rs. 40,000 — i constant dollers

Annual labour cost = Rs. 3,000 — in constant dollers

Annual maierial X = Rs. 2,600 — in constant dollers

Anpual material Y = Rs. 1,000 —in constant dollers

Salvage Value = 206% of initial iInvestment - 1. constant dellers
Inflation rate for sales income, labour cost, materials X, material Y and saivage value are
504, -8%, 0%, 6% and 3% respectively for the project period. Tzke markst intersst

ks

rate = 20% project lifz is 4 years.
Ex

MARR =15% . [8+4]
i) Find the economic service life of this machine (new)
ii) AZEC of defender is as followings:
(AEC)
N 1 2 3 4
AEC |[5380 |5203 | 5468 | 5845
~ When should the oid machine be replaced with the new machine.
. a) Explain decision free Analysis: ' ’ ‘ [ 4]
b) Calculate break-cven hours. of operation per year to become cost equal and
recommended economic pump if it is to be operated 5 hours daily at full Joad. [8]
. 1 KHASA Pump | SARVO Pump
Capacity -4 100 hp 100 hp
Purchase cost (Bs.) 5,600,000 10,00.000
Tax per year (Rs.) 10,000 15,000
Maintenance cost per year (Rs.) | 36,500 29.200
Efficiency 80% 90%
Life year o 5 5
Salvage value 20 % of purchase cost for both
MARR 20% per year
. Electricity cost Rs. 10/kwhr
7. a) Define depreciation. What are the causes for it? If a machine costing of Rs.
1,50,000 is purchased by expecting salvage value Rs.40,000 at the end of 6™ year, |
Calculate depreciation amount for each years by [2+5]
i) SOYD _ ;
ii) Declining balance
b) Suppose an equipment purchased for Rs.10,00,000. It is expected to generate
income of Rs. 3,50,000 per year during 5 years and corporate income tax rate is
25% per year. Under the recovery periods depreciation are as follows. (6]
Year - 1 2 3 4 ] 5
Depreciation amount | 1,00,000 |2.00.660 | 2,00,000 | 2,00,000 | 1,00.000
Caiculate ATCFs and determine profitzbility (IRR) when MARR is 15% by using PW
_ method. ’ :
8. Evaluate the PW of the following project: (5]
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7 . v Candidates aré required to give their answers m their own words as far as practicable.
‘ v Attempt All questions. N - .
v The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary. s 4 o

Scarcity is an emerging issue in engineering field. How does the study of é:conomics help

1.
{o engineers in decision making process?. Discuss. . (51
2. What is effective and nominal interest rate? Eira_luate 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. ' : o - [2+4] . .
[6+5+5) .

3. Initial Investment = Rs. 100,000

Salvage Value =0 L FERLO
Annual O&M Cost = Rs. 20,000
Useful Life = 5 years
Annual Benefit = 60,000 at the end of first year, th

for the remaining years.

a) Draw U/B diagram. » o
b) Evaluate conventional BCR using PW formulation. Take salvage value = 10,000.

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

ereafler decreases by 4,000 each year _;_

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 v 15%
Select the best combination if A, B and C are mutually exclusive.
b 5. Explain about the reasons for replacement of asset. The Annual Equivalent Cost (AEC) of
P 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) ‘ B 2 3 4 5 6 =
(AEC)p 5300 5250 | 5400 5750 6200 550 )
[(AEC) - 7700 6150 | 5700 .| 5600 | 5675 5800




6.

What are the sources of nsk ‘in engineering projects in Nepal? A rea]rsiaté developer
seeks to determine the most economical height for a new office building which will be
sold after five years: The relevant net annual revenues and net resale values are as given

below.
. Height
4 Floors "1 5 Floors
First Cost 125,000,000 200,000,000

~Annual Revenues | 19,910,000 | 37,815,000
Neot Resale Value | 200,000,000 | 300,000,000

The developer is uncertain about the interest rate 1to 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 instailed value 0f 45,000. S5 = 0. Itisclassed asa S year property. Determine
approximate MACRS depreciation schedule. Over 6 years il 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 annua! 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 infiation free interest rate I’ will be 6% and the general inflation rate, f, will be
5%. 1f the plant has the remaining useful life of four years, what is the present equivalent
of its fuel costs? Usc actual dollar analysis.

* ok k

[4s]

[4+8]

[6+6)
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/ Candidates are. requxrcd to give'their answers in their own words as far as practicable.
v« Attenpt All quéstions. g
v The figures in the margin indicate Full Marks Marks '

v’ Assume suitdble data rf necessary,

1. Define engmoenng economy. Enlist the pnnc1ples of engmeenng economy. [1+3} o

Ramesh, a Civil Engineer is plannmg to place a total of 20% of his salary, whlch 1s Rs.

2.
: 250000. per year now, each'year in mutual fund. He expects salary increase:each year
for pext 15 years. If the mutual fund will average(10% annual return, what will be the-
) - sum-amount at the end of 15 years" If sa]ary increasés by Rs 25000 per year What will -
. betheamoimt? ~
3. a) Tom the fol!owmg cashﬂow »
EQOY "« |0 1 2 3 4 S
Cash ﬂow -3000 {800 |1000 |1100 |1210 |1464

Calculate both type of payback pcnod MARR = 10%.

.' ;y/}?qmpment costs 2,50,000 and has salvage va}ue of 50 000 at the cnd of its expectcd

life 5 years. Annual expenses will be 40,000. It will produce a revenue of 120,000 per -
' [4+4+4]

year. MARR = 20% =g

1) Evaluate IRR usmg AW formulanon
1)) Evaluate both type of B/C ratio with FW formulation.

ii) Find ERR.
- 4. From the following information select the best project.

“ Project A | Project B
b | Initial Investment 35,000 50,000
Annual Revenue 16,450 25,000
Annual costs 3,000 13,830
Useful life 4 years | 8 years
| Salvage value at the end of useful life | 0 0
- - MARR =10%
When service period required is:
i) 4 years by FW method | [4]
@ 8 years by IRR method with PW formulation [81
5 What is the economic service life of an asset? Find the economic service hfe of a new

electric lift truck which costs $ 20,000, have a operating cost of $1000 in the’ first year
\j/ned have salvage value of $§12,000-at the end of the first year. For the remaining years,



0
Similarly the salvage value declines each year by 20% from the previous years salvage

' firon’s required rate of retum is 15% per year. = . T e e T

"

b) A proposal is described by the following estimates: P = $20000, S =0, N = 5 and net

peraﬁng costs increase each year by ver the previous years operating costs.

value. The lift truck has a maximum life of 7 years. An overhaul costing of $3000 and
$5000 will be required during the’ fifth and seventh year pf‘.s‘qv.i‘;e‘: _;gs;pecﬁyely. The

OR

- A- firm has a contract to provide printing service to 10E for next 8 years. It can

provide the service using its old printing machine (the current defender) or the newly
bought machine (the challenger). After the contract work neither the old machine nor

the new machine will be retained. Considenng the annual equivalent costs of the old
machine and new machine as follows, what are their economic service life? And what

is the best replacement strategy?

Number of | Annual equivalent cost (Rs)
years (n) Old-machine New machine
1 ’ © 515,000 750,000
' 2 - 510,000 615,000
3 550,000 . 586,000
: .4 . 596,000 . 583,000
5 . 644,000 . 590,000

alculate breakeven volume of a cable manufacturing company from the following
ata: Total cost = Rs. 1,200,000; Variable cost = Rs. 400,000 Income from sales =

5,00,000. at productien of 5000 unit. , e

annual receipts = $7000. A rate of return of 20 percent is desired on such proposals.
Construct a scn§ivity graph of the life, annual receipts, and rate of return for

deviations over a range’ of iZ(querccnt. To which element is the decision most

sensitive?

7. a) Define depreciation and list out important methods of calculating dépreciation

deductions.

b) A machine costs Rs 15000. Its useful life is 5 years and salvage valve is Rs 900.
__ACompute the annual depreciation allowances and resulting book values using double

declining balance depreciation methods.

d / . . . R R ; -': R .
8./a) } efine inflation. List out 1ts effects. If the inflationrate 1s 5% per year and the market

interest rate is 13% per year. What is the implied interest (inflation free) rate. n
inflationary economy? . ‘ [
' OR

A series of five constant dollar (or real. dollar) income (beginning with $5000 at the
end of the first year) are increasing at the rate of 7% per year for five years. Inflation -

free interest 1ate 1S 5% and inflation 1s 8%. Is it feasible investrnent if investment cost
is $20,000? .

Fok K

O‘ ™

4]

t3]
(4]

(8]

141+2)

(4]
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v’ Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five guestions. .
All questions carry equal marks.

. Assume suitable data if necessary.

ANENRN

1. a) What are the principles of engineering economics? How does it help to decision
making process? '

b) Differentiate_ between simple interest and compound interest. How many
deposits of Rs.50, 000 each should make per month so that the future amount

will be Rs. 20. 06.000 if the bank interest-rate is 10% per year?
~a) An equipment costing - of Rs.5,00,000 is estimated to have fife of 10 }'ears and

expected annual revenue is Rs.1,10,000 with annual cost of Rs.20,000. Determme
the investment decision from PW, AW, and FW method to this equipment when

salvage value isRs1, 00.000 and MARR is 12%. :
b) Use IRR method to evaluate following pro;ect when MARR is 40%

End of year cash flow
0 - -60,000
1 20,000 - . o
2 40,000 Con ’ ;
3 50,000 . . -
4 50,000 i
5 70,000 o ;-

e

3. a) Determine both types of B/C rafio by using FW formulation:

Initial investinent (Rs.) | 2,50,000
Annual revenue(Rs) | 50,000 at the end of first year and- increasing by Rs.

L 30,000 for each year
-| Annual O&M cost(Rs.) | 30,000

Salvage value (Rs))  |50,000

Useful life year 5

MARR 15%

b) Recorhmend the best project from the foilowing information by using fepeétébility
_assumption when MARR is 12%. ’ ' ' '

Project A B
{ Initial investmeni(Rs.)| 4,00,000 - | 7,080,060
Annual revenue(Rs ) | 1,75.000 | 2,50.000 -
Annual-cost (Rs.) -~ 125,000 . 35,000
. Salvage value (Rs.) |40,000 | 70,000
Useful dife{year) 6 8




4. a)’ What do you mean by, [ep!gcgmgpt qbalyéis? Determine the choice between
defender and challenger with following information fiom AEC approach when

useful life is 5 years and MARR is 10%.

Chalienger
35,00,000 i .
] ,7,50.006““" xR et e
5,00,000 12,00,000 \

.b) Define economic service tife of an assel. From the following information find the

economic service life of an asset.

initial jnvestment(Rs:
a1 cost(Rs.)

initial inveshnent(RS.,E ‘ 50,000 :
Annual operating cost 10,000 for the first year and increasing by 15% over
(Rs.) ] the previous year )

TDeclining-each year by-20%
| salvage value ) ’

Useful life (year 7
MARR ] 15%

. I
Salvage value(Rs.} from the previous years

-

5. g\ Perform sensitivity analysis of the following project over @ range of £ 30% in

) initial- investment i) net annual revenue i) useful fife year. Draw also

sansitivity diagram.
‘ 5ol investment(Rs.

et annual revenue (Rs.
Salvage value(Rs.)

Usatutlifelyeal
TMARR { 10% —

p If the cost of 25 watt CFL pulb is Rs.260 whereas the cost of 100 walt Filament
bulb is Rs.35 but these puibs have equal lighting power. wwhich buib do you
preferin your use and why? When, electricity costis Rs.11 per unit (kw-hr). o

6. a3 What do You mean by deprecia'.ion and what are its” causés? A machine

purcha'sed for Rs. 50,000 by expecting useful fife
_depreciation amaunt for each yeal by using dediining baiance method when rate
_ of depreciation is 20% per year.
B)Wiite shotpotes o1
" i) MACRS for depreciation

i) Inflaticn and CcPj
i) Market interest rate and inflation free interest rate.

of 10 years. Calcuiaie its

Kk ok
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Candidates are rcqmred to gwe their ahswers in their own words as far as pracncable '

" Attempt any Five questions. __—"
" The figures in  the margin indicate Full Marks.

‘Assume suitable data if necessary.

b)

b)

with this statement?. Discuss. -

The mformanon given below shows the records of a manufacmnno company
companng the actual data with the data from the standard cost card. Calcu]atc all the
vanances Also indicate the favorable and adverse variances. .o

-a) “Engineers play the unportant ro]e n makmc g the CCOT.\OIIIIC dcc1sxon” Do you agree

Production | Direct | . Direct - | Working . Fixed Vanable

. (Units) - ;Materiél Material Days | Ovérheads | overheads-

e - - | (Xg) | cost(Rs) . (Rs.) : (Rs.) -
Standard |.- 10 - 50. 10000 12 5000:: 256000
Actual [~ 8 - | 45 '9000 10 60007 20000

Mr. Kumar;has mspected his yearly household expenses for the last: 10 years. Cost.
averages were steady at Rs 100000 per year for the first 5 years, but: have increased

Worth in year zero. Use gradient formula.

Use discounted payback period method to selcqt the best opticn:

_consistently by Rs 15000 per year for each of the last 5 years. Calculate total present

: Initial Investment | Apnnal Income | Useful Life Salvage Value,
Option A - Rs. 1000000 Rs 15000 10yrs. | Rs20000 _'
Option B~ ‘Rs 150000 “Rs 20000 - 12 yrs. Rs 40000

Find the IRR of the followmg cash flow of 4 pro;ect IfMARR = 20%, comment on :
the acceptabxhty of the project. Show mvestment balance dxagram - .

Three inumally exclusive altérizatives 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 .

End of Year Net Cash flow in RS
-0 —20000
1 +8000
2 +17000
-3 +19000
- 4 - +18000 -
-5 -10000 -

S X .y |l z ]

" First cost, Rs. 70,000 | 60,000 | 100,000
" Annpalimcome, Rs; | 15000 | 10000 | .18000
Economic life, years | 8 8 8

to be made Determme the nommal and effectzve mterest rate

‘option has the highest IRR-and what is it? Recommend the ;bCSE alternative. -

C -

4 a) ’I‘he total purchase Pprice of a three room set furniture is Rs 50000. Howevcr after a
- down payment of Rs 10000, two year series-end of month payment of 2200 will have

S

6]

(o)

(87

8]



© - b) Find the acg:epwt:aﬁi‘lit].(_'bf"a project using_l_);oth types of B/C .ation: (Use'AW 1ﬁe'th<'>.d_)_'ﬁ - 19) '

@
/ .

Tmitial investment = Ks. 180000 | Annual Benefits = 53000 at the end of first Co
Lt T C . ... yearanddecreases by Rs. | -
' - L - o 2000 each year "
- | Animal Expenses = Rs. 16000 | Salvagevalue = Rs..40000 _
= | Usefullife ©+ = -10years |MARR . = 10% ,
5. a) Select the best'pmject from the following two projects- (Use.Repeatability and,RW.
- method). : ~ ' ’ B S :
/ Ak R . Project A" |- ProjectB
Initial Cost (Rs) . 150000 180000
Annual Expenses-(Rs) 35000 31000 - .
Annual Revenues (Rs) | 8500 10500
_| Salvage Value (Rs) .50000 80000
Useful Life 6 years 9 years
_ MARR 15% B '
b) Two types of power converters, alpha and beta are under consideration for a specific

application. An economic
* following cost estimates
- present worth of both the projects i

, . Alpha Beta
Purchase price Rs 750000 | 2000000
- | Annual operating cost, Rs. 200000 | 100000
" .. [Estimated service life, years | . S .9
|'Salvage value, Rs. 0 400000

" Following table shows the demand
hypothesized regression equation an

T

of meat when the price is shown'in RS. Make the

d find the consumption if the price is set to be Rs. - .

comparison is to be made at an interest rate of 12% and the
‘have been obtained. Select the best option by calculating

£ it will be operated for 4 years only. o tS]

(61 -

35 per kg.
» SN | Price of meat per kg | Consumption inkg } B
1 25 ) 30 8
2 38 70
e e 3 o —5
4 30 73
5 27. 78
5 40, , 68
e 42 65
B 8 32 74 , -
.\.3) _The purchase of 4 rental property is being considered in a neighborhood where real
~ estate prices are increasing rapidly: The. following estimates have been developed for-
- - apreliminary before-tax analysis: ' - ‘ [10}
First | Anmual income Annual Investment | Resale - MARR
| cost,Rs | from rent, Rs. | Maintenance, Rs. | Periad .. | . value B
140000 " 30000 7500 6yrs | 1,50,000] 10%
»Constr\ict sensitivity chart for joint variation within a £30% range of annual income and
MARR:Indicate the acceptance and rej ection zqnes™™ - o :
" 7. Write rs}_in;;hotes' on: (any four) .

a) Drawbacks of IRR method -

- "c) Decision tree analysis

‘¢) Methods of _déma'n_d analysis -

DoskE

. b) Capital recovery cost ‘
d) Declining balance method of depreciation

C el
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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) Why is the process table needed in a timesharing system? Is it also needed in perébna'l:r

computer systems running UNIX or Windows with a single user? -~ [6]
b) Distinguish between Shell and Kernel. ) [4]
4) What are the advantages and disadvantages of implementing threads in user space? [4]
b) Let us consider five processes with given arrival time and length of the CPU burst
given in milliseconds. (6]
Process | Arrival time | CPU time
P1 0 9
P2 1 5
P3 2 2
P4 3 6
P5 4 8

Calculate the turnaround time and waiting time for all processes applying First Come
First Serve, Shortest Job first and Round Robin (time quantumn = 3) algorithms.

Define race condition. What are the requirements of mutual exclusion? How can you
achieve mutual exclusion using Peterson’s Solution? Explain with pseudo code. [2+2+6]

a) Differentiate between Compaction and Coalescing technique. . [4)

b) Consider a swapping system in which memory consists of the following hole sizes in’
memory order: 10 MB, 4 MB, 20 MB, 18 MB, 7 MB, 9 MB, 12 MB and 15 MB.
‘Which hole is taken for successive segment requests of [6]
) 12MB
(i) 10MB
(i) 9 MB
for first fit? Now repeat the question for best fit and worse fit.

a) Explain various ways of imple)rhenting file system. v [6]
b) How do you measure the file system performance and how it can be improved? [4]

What do you mean by RAID? Suppose a disk with 200 cylinders numbered from 0-199.
The drive is currently serving a request at 45 and previous request was at 125. The queue
of pending request is 105, 178, 23, 67, 43,78, 167, 56 and 98. Starting from cwrrent head
position, calculate the total head movement (in cylinder) that the disk arm moves to
satisfy all pending request for SSTF, SCAN, LOOK and C-SCAN disk scheduling
algorithm. [2+8]




7. Explain in detail how can detect deadlock in operating system. Consider ihe following
system with resources A, B, C, D and process PO to P4. Is the state safe? If so, show the

safe execution of processes. 3+7]
Process Max Allocation Available
AIB|C|D|A|B|C|D alslclp
PO 16]0{1{2]4[0j0]1
pL_|1(7]slolal1lofo]’ ||| ,
P2 1213|5|16}1(2]5]4
P3 _J1]l6(5]3]10]6[{3]3
P4 1{6|5(6]012(11}2
8. Write short notes on Caesar Cipher and Access Control Lists. [3+3]

9. What is the significance of system Administration? Describe the roles and responstbilities .. - .
of system administrator in Insurance Company. _ [4]

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

For each of the following application which Operating System is more suitable? Explain
with the reason. ‘ [8]

1) Anti-lock breaking systems in your car.

ii) Generating quarterly bank statements.

11) Word processing

1v) Missile defense system

What are basic operations carries out for accessing semaphore? How do you solve
Bounded buffer problem using semaphore? Explain with pseudo-codes and necessary
assumptions. : [2+2+4]
What is process scheduling in an Operating System? Takihg in reference with the process

listed in following table below, find the average waiting time and average turnaround

time using

(i) Highest response ratio next (HRRN) scheduling algorithm and

(i1) Compare it with shortest Job first. [2+6]
Processes | Arrival Time (AT) | Burst Time (BT)
P1 0 3
P2 2 6
P3 4 4
P4 6 5
P5 8 2
Compare following: [3x4]

a) Paging systems versus hybrid system with paging and segmentation
b) Link list versus contiguous allocation based file system
¢) Computer system threat types versus security implementation techniques

Define the terms deadlock in operating system. Explain the four conditions for the
occurrence of deadlock. Consider the four processes A, B, C, D and three resources X, Y,
Z with existing resource E = (15 9 5). After following allocation resource available

becomes W= (3 2 0).
Use Banker's Algorithm to test whether the given state is safe or not. If is safe state, then

show the sequence of execution of process. [1+3+6]
Allocation Maximum | Need
X|Y|Z|X|Y|Z|X|Y|Z
A3 101113 ]2 (2021
B|5/4]1/6 ({8 [2(1]4]1
Ci212]0(3 12 (4(1]0]4
DJ2 13[4 ]2({3]2]1]0




* 3 3 3
_ Consider a reference string: 4,7,6,1,7,6,1,2,7, 2, the number of frames in the memory
is 3. Find out the number of page faults respective to: [6]

a) Optical Page Replacement Al gorithm
b) FIFO Page Replacement Algorithm
¢) LRU Page Replacement Algorithm

. If you are the system administrator of a sofware company, what will be your roles and
responsibilities? ' [61

. Consider a disk queue with requests for /O to blocks on cylinders 98, 183, 41, 122, 14,
124, 65, 67. The head is initially at cylinder number 53 moving towards larger cylinder
numbers on its servicing pass. The cylinders are numbered from 0 to 199. Calculate the
total head movement (in number of cylinders) incurred are numbers these requests using
following disk scheduling algorithms. [2+242+2+2]

a) SSTF
b) SCAN
¢) C-SCAN
d) LOOK
¢) C-LOOK.

. Write short notes on: [3x4]

a) Sleeping barber problem
. b) Loader as an OS component
c) Digital signature

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

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

Assume suitable data if necessary.

a) Why Operating System is viewed as Extended Machine. Differentiate between
Multiprogramming and Time sharing system.

b) What is System Call? Explain the functioning of Dual Mode i.e., User Mode and
Kernel Mode in an Operating system with appropriate diagram.

a) - What is race condition?
b) Explain the implementation of mutual exclusion with semaphore to solve
(i) Producer Consumer Problem
(i) Dining Philosopher Problem
Compare long term scheduler, middle term scheduler, short term scheduler with reference
to process state. Consider following process data and compute average waiting time and
average turnaround time for
(i) RR (quantum 10)
(i) Priority scheduling algorithms in pre-emptive mode (Higher the number higher is
priority).

PID

Burst time

Arrival Time

Priority

P

16

0

1

Q

37

12

2

R

25

7

3

You are free to make necessary assumptions with explicit mentioning.

What is Page Fault? Consider the following page reference string:
12,3,4,2,1,5,62,1,2,3,7,6,3,2,1,2,3,6

How many page faults would occur for the FIFO, Optimal LFU and LRU replacement
algorithms having five frames? Remember all frames are initially empty, so your first
unique page will cost one fault each.

Explain different file allocation schemes at least four with suitable diagrams. How do we
select the block size for storage of file and what is the impact of the block size selection.

What are different ways of handling deadlock? How does Banker’s Algorithm deal with
dead lock? Explain with your own example.

Why disk related scheduling algorithms are required? List them out. Suppose that a disk
drive has 5000 cylinders numbered 0 to 4999. The drive is currently serving a request at
cylinder 143. The queue of pending requests in FIFO order is — 86, 1470, 913, 1774, 948,
1509, 1022, 1750, 130. Starting from the current head position, what is the total distance
that the disk arm moves to satisfy all the pending requests for each of the following disk
scheduling algorithms?

a) FCFS

b) SSTF

¢) SCAN

Write short notes on: (Any Three)
a) Access Control List (ACL)

b) Role of System Administrators
¢) Cryptography

d) TLB

[2+3]

[1+4]
[2]

[4]
[4]

(1]

[2+8]

[8+2]

[4+2+2]

[4+6]

[3x4]
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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 do you mean by System call in Operation System? Justify how does OS function as
Manager.

' What do you mean by Shell? Discuss about Microkemel and Monolithic structuring with

their advantages and disadvantages.

Difference between process and thread. Explain how multi threading provide better

solution than single threading solution.
Consider the following set of process, with the length of the CPU burst time and armval

time given in millisecond.
Process | Amrival Time | Burst Time

PO 3
P1 6
P2 4
P3 5
- P4 2
Draw Gantt chart illustrating RR (quantum = 2) and highest rank ratio next (HRIN)
scheduling. Also find average waiting time and average turn around time for each of the
algorithm. |
How does a 'race condmon arrive in IPC? Explain the 'Sleeping Barber' problem. When
such problem happen in system? Write a solution using any type of your own technique
with pseudocode example.
What is associative memory and thrashing? Write the difference between coalescing and

RN N

compaction.

What is Demand paging? Consider the following page reference Strings; 2, 3,4,2,1, 3,7,
5, 4, 3, 1, 5. Find how many page fault occur according to OPTIMAL, LRU (least

recently used) and LFU (least frequently used) page replacement algorithm assuming 3
page frames.

Define file system and list out some attributes of file. Differentiate between relative and
absolute pathnames.

What are the disadvantages of Programmed 1/0? Suppose that a disk has 200 tracks,
numbered from 0 to 199. The read / write head of drive is currently serving a request at
track 143, and has just ﬁmshed the request at track 125. The queue of pending request in

FIFO order 1s:
86, 147,91, 177, 94, 160, 102, 175, 130
Suppose seek takes 10ms per cylinder moved. Starting from the current head position,

what is the tota] distance that the disk arm moves to satisfy all the pending request, for

FC¥S, SSTF, C-SCAN and C-LOOK algomhm? Also calculate seek time needed to serve
thess request for each al gomhm

t4]
[4]
[143)

(6]

[2+2+6]

[1+1+2]

[1+5]

(3+3]

[2+8]




10. Explain in detail how you can detect deadlock in operating system. Consider a system
with 5 processes PO through P4 and three resources type A, B and C. Resources A has 7

instances, B has 2 and C has 6 instances. Suppose at time t0 we have following state: [3+71

Process Allocation Request

A|B|C A|B|C

PO 01110 0{0}0

Pl 21010 21012

P2 31013 0(0}0

P3 2111411 1{0]0

P4 01012 0(0]2

a) Is the state safe? If so, show the safe execution of the processes.
b) Suppose P2 makes additional request of (1, 0, 1, 0), what will be the effect of this

request to the system?
11. Explain the types of Network Attacks? What is ACL? Why 'HASH' fumction is called
Message Digester? - - [2+2+2]

12. Write short notes on: [2x5]

a) Semaphores
b) UNIX File System

* ¥k
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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: : :
a) Define Operating system. Explain OS as resource manager. E [1+3]
b) Discuss the properties of batch system and real time system. - [4]

Differentiate between process and thread. a) Consider the following set of processes, with
arrival time and the length of CPU burst time given in millisecond as below: [2+6]
Processes | Arrival time | Burst time .
A 0
- B [ - 1
C 4
D 6

NiHin|W

. i) Draw Gantt chart illustrating the execution of these processes using FCFS, SRTNAaﬁd RR

(Quantum = 2) scheduling.

i) What is the waiting time and Turnaround time of each process for each of the scheduling

algorithm?
List some differences between internal fragmentation and external fragmentation. Define virtual
memory and explain how it is achieved by demand paging. . : [2+2+4]

Define page fault. Why 'you need page replacement algorithms? How many page fault occurs
for following given reference string for three page frames: 7,0,1,2,0,3,0,4,2,3,0,3 for
i) Least Recently Used page replacement algorithm. .

ii) First in First Out page replacement algorithm ' -
iii)Optimal Page Replacement algorithm : . [2+6]

Define directory and file path. Explain I node approach of file implementation with its
advantages and dxsadvantagw . [2+6"
What do you mean by disk arm Sche‘dir.li_ng? Explam shortest seek first and elevator algorithm
with their advantages and limitations. = _ [2+46]
What do you niean by critical region problem? What requirements should be met by its
solution? Explain Peterson’s solution to avoid race condition. | [2+2+4]
Define deadlock. What are the conditions for resource deadlock? Explain some methods for
recovering from deadlocks. | [142+5]
What are the security problems associated with OS? Explain ACL with its use in security.
List out some-system administration tasks in OS. Describe the roles and responsibilities of
system administrator with example of each administrative task you listed. [2+6]

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. 2) What s an Operating system? Explain the finctions of Operating System. 3]

b) What is System Call? Explain the Monolithic and layered Architecture of operating
. system. Explain which architecture is better among them and why? [1+2+1]

Define Process and Threads. consider the following set of processes, with arrival time and
the length of CPU burst time given in millisecond as below: [2+4+4]
Arrival time | Burst time
5 -
1
4
6
7

a)" Draw Gantt chart illustrating the execution of these processes using FCFS, SRTN and
RR (Quantam = 3) scheduling. -

b) What is the waiting time and Tumnaround time of each pmms for each of the

scheduling algorithm?

b‘!UOw:bg

WiNidionw

. Cornpare and contrast between monitor- and semaphore. Write for solving Dining

Philosophers’ Problem using any one technique at the pseudocode level illustration. . [4-F4} '

. How DMA (Direct Memory Access) increases the system consistency? Suppose a disk

drive with 150 cylinder numbered from 0-149. The drive is currently serving a request at
35. The queue of pending request is 98, 103, 38, 122, 10, 128, 65, 75. Starting from the
current head position, Calculate the total head moment (in cylinder) that the disk arm
moves to satisfy all the pending request for SSF, SCAN and LOOK DlSk Arm Scheduling

Algorithm. ) [2+6]

. Prepare a comparative note on the followings: e [4x3]

a) Virtual memory mﬁnagent using Paging versus Segmentation

b) File implementation using ‘Linked list Allocation with Table” versus I-node

c) ‘Spooling versus Deadline Scheduling

What is Indefinite postponement? Is it different than dead lock? Wnte a brief comparison:

Consider a system with 5 concurrent processes (1, P2, P3, P4, P5) and four resource
types ( Ry, Ry, Rs, Ry) and their maximum availability ‘are (6, 4, 5, 3) respectively.

Allocation table and Maximum claim table are as follows: . [4+8]

Ri{Ra[R3{ R4 RiJR2{Rs | Ry

12101111 PBhi3121111

P,i11110]0 P{1}12}101{2

P3i1]131410 P31 11310

Psf1 O 1T}0 Psi3]12(110

Ps{O0]1}101{1 Ps{f2}11]10]11¢
Allocation Maximum Claim

Is the system state safe? If so show the sdfe execution of the processes.




-

\
. a) What are the security issues associated with OS? Discuss them. : » )|
b) Describe the roles and responsibilities of system administrator. {4
. What is a ‘File System; in any OS? What are the major operations required in any file?
How it is different with * Directory’? . , [24242)

. Write short notes on: A . . [2x4]
a) Demand paging

b) Virtual machine

c) USB Storage

d) Protection matrix
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v Candidates are required to give their answers in their own words as far as practicable.
v'. Attempt All questions. ' o
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v’ Assume suitable data if necessary. :

1.

10.

- a)DeﬁnéOpaaﬁngsystem.ExplainOSasmomcemanager. -

_ii) What is the waiting time and Turnaround

- - advantages and disadvantages.
What do 'you>mm:n by dlsk arm scheduling? Explain shortest seek first

[143]

b) Discuss the properties of batch system and real time system. [4]

Differentiate between process and thread. a) Consider the following set of processes, with

arrival time and the length of CPU burst time given in millisecond as below: [2+6]
Processes | Armrival time | Burst time L
- A 0 3
B L1 6
-C 4 4
D 6 2

i) Draw Gantt chart illustrating the execution of these processes using FCFS, SRTN and RR

(Quantum = 2) scheduling. :
time of each process for each of the scheduling

algorithm?
List some differences between internal fragmentation and external fragmentation. Déﬁne virtual
memory and explain how it is achieved by demand paging. [2+2+4]

Define page fault. Why you need page replacement algorithms? How many page fault occurs

for following given reference string for threc page frames: 7,0,1,2,0,3,0,4,2,3,0,3 for

i) Least Recently Used page replacement algorithm.
ii) First in First Out page replacement algorithm -
iii)Optimal Page Replacement algorithm [2+6]
Define directory and file path. Explain I node approach of file implementation with its
I [2+6]

and elevator algorithm
[2+6]

t by its
[2+2+4]

methods for
[1+2+5]

with their advantages and limitations. _
What do you mean by critical region problem? What réquirements should be me

solution? Explain Peterson’s solution to avoid race condition.

Define deadlock. What are the conditions for resource deadlock? Explain some
recovering from deadlocks. _ '

Wt are, the security problems associated with OS? Explain ACL with its use in security.
List out some- system administration tasks in OS. Describe the roles and respoasibilities of
system administrator with example of each administrative task you listed. 2467
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Assume suitable data if necessary.

Differentiate ‘between /O bound process and CPU bound process? What is process
scheduling? Why do we need thread? , [24343] -
‘Defne process in OS and explain possible states. Consider the following set of processes, -

with the Jength of the CPU burst time in millisecond. The processes are assumed to have
arrived in the order P1, P2, P3, P4, P5 all at time 0. [Lowest Number being Highest

Priority]
Process | Burst Time | Priority
Pl {10 3
P2 |1 . 1.
P3 2 ' 5
) ‘ P4 1 4
P5 5 2 .; ‘
Draw Gantt chart illustrating priority and RR (quantum = 1) scheduling. Also find
average waiting time and average turn-around time for each of the algorithms.
Consider a disk queue with requests for O to blocks on cylinders 23, 89, 132, 42, 187.
Assume disk head initially at 100 and a seek takes 6m/sec/cylinder. How much seck is -~
needed for FCFS, SSF and SCAN disk arm scheduling algorithans. 8]
Explain inode approach of ﬁle system implementation with its advantages and
(81

disadvantages.

What are the differences between fixed partmonmg and variable pm.momng system of

memory for multiprogramming? [3+5]

Given reference to the following pages by a program:

0,9,0, 1,8,1,8, 7.8,7 ,1,2,8,2,7,832.2,83

How many page faults will -occur if the program has 4 frames for Optimal Page

Replacement algorithm?

Explain private and public key used i in asymmetnc cryptography What is the use of -
[5+3]

ACL?
What is critical section problem? Why must the execuung the critical section be mutually
exclusive? Describe how semaphore can be used to solve the critical section problem.  [2+2+4]

What is the sxgmﬁcance of system administration? Describe the role and responsibilities
of system adrmmstrator to keep the system updated and efficient. Explain with an
v [3+5]

example.

8] -




{

) ) P Y \
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9. Consider a system with 5 concurrent processes (PO.P1,P2,P3,P4) and 4 resources types
(RO,RI,R2,RB).’Ihenumbet of instances of each resources type in the system are 6,4,4,2
respectively. Allocation table and Maximum claim table are as follows: - [4+4) .
Allocation '
_ . . RO|R1} R2}R3
Maximum ¢laim 7013 1211 11
RO R1} R2| R3 P11 |2 {0 ]2
pol2 10 }1 1} 2|1 [1 12 |0
121j1-11 10 |0 P3[3 |2 {1 |0
211 |1 0 |0 paj2 |1 [0 |1}
Ip3f1 jo |1 40
Pajo J1 ]0 |1
a) Calculate Need matrix as per Banker’s algorithm.
b) Is the state safe? If so, show the safe execution of the processes - o '
!

10. Write short notes: _ , [2x4]
ii) Shell programming

*%kF
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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. 2) Whatis an Operating system? Explain the functions of Operating System. 4
b) What is a system call? Dlustrate the execution of system call read ( toeadaflle. - [65]

2. ‘What is the real time scheduling? Consider the following set of process, with the length of
the burst time given in milliseconds: (Assume the system has two processors Py and Fs).

Process | Burst time | Priority '
P, 10 3
P> 4 1
B P3 2 3
Py 1 4
Ps 5 2

“The processes are assumec to have arrived in order pl, p2, p3, p4, pS all at time 0.
- Compute the AWT and ATAT for each of the scheduling algorithms. (1) FCFS (2) SIF

. %(3) Pre-emptive priority (4) RR (g=1) scheduling, ' [2+8]
A3.‘??$a)‘ What is race condition and Mutual Exclusion? List the requirements that a solution to |
solve race condition should satisfy? 2+3]

fJ) - How can semaphore be used to enforce mutual exclusion? Give a suitable example. [51

4. a) What is TLB and Thrashing? Write the differences between Coalescing and )
‘ Compaction. Provide examples of both. [2+2+2]

b) What is the impact of size of page in virtnal memory management performance?
Define internal and external fragmentation. ' [2+2]

5. What is File attribute? List the File System performance indicator. Explain all the ways
how file system can be implemented and suggest which implementation of file system is
better and why? [1+2+46+1)

6. Suppose a disk drive with 150 cylinder mumbered from 0-149. The drive is currently

‘serving a request at 35 and previous request was at 120. The queue of pending request is

98, 103, 38, 122, 10, 128, 65, 75. Starting from the current head position, Calculate the

total head moment (in cylinder) that the disk arm moves to satisfy all the pending request
for SSTF, SCAN, C-SCAN, LOOK and FCFS Disk Arm Scheduling Algorithm. - [10]



_ Write four necessary conditions for deadlock Consider the following snapshot of a
system.

Allocation Max
Process X B c A B C
Po 0 1 0 7 5 3
P, 2 0 0 3 2 2
P> 3 0 2 9 0 2
P3 2 1 1 2 2 2
P4 0 0 2 4 3 3

Let the available number of resources be given by available vectors as (3, 3, 2). Use
Ranker’s algorithm to claim that the system is in safe state and show the safe sequence. . [10]

8. Brisfly explain the responsibilities of 2 System Admin. 41
. Write short notes on: - . ' , [2x3]

2) Public Key Crytographi'
'b) Protection Domain
Fkk
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a) Explain multiprogramming, multiprocessing and distributed operating system. V [6]
b) Explain the virtual machine structure. What are the benefits over other operating
system structure?

2. a) Difference between process and thread. Explain how thread based execution
minimizes context switching problem of process based execution. [2+2]

Pond
.

[2+2]

b) Suppose 5 processes are submitted at time 0.
Process A|B|C |D|E

Burst Time {35] 101155 |20
Priority 3 12 {4 |5 |1

Show the execution timeline of the processes using Gantt Chart for FCFS, SJF and
Round Robin (g=5). Also calculate mean turnaround time in each case. [6]
3. a) What is race condition? Explain how Sleep() and Wakeup() solution is better than
busy waiting solution for critical section problem.
b) What is TSL? Why it is used? Explain the major operations of semaphore with a
simple implementation as a class. [5]
4. What is thrashing? Consider the following page-reference storing-
7,0,1,2,0,3,0,4,2,3,0,3,2,1,2,0,1,7,0, 1. How many page faults woud occur for
the following page replacement algorithms, assuming 3 frames:-
a) FIFO b) Optimal ¢) LRU d) LFU [2+8]
5. Discuss various file allocation and access methods. Compare their advantages and
disadvantages.

6. A disk drive has 50 cylinders, numbered 0 to 49. The drive is currently serving a request
at cylinder 15, and the queue of pending requests, in FIFO order is 4,40, 11, 35, 7, 14.
What is the total distance that the disk arm moves for the following algorithms:-

a) FCFS b)SSTF ¢)SCAN d)LOOK ¢)C-SCAN [10]

7. What is Deadlock and indefinite Postponement? Explain the necessary conditions for
deadlock and Explain how deadlock can be prevented? A system has 2 process and 3
resources. Each process need maximum of two resources, 1S deadlock possible? Explain.[1+1+3+3+

[2+3]

[4+6]

8. How authentication is an essential mechanism for maintaining security? Explain. [4]
9. Write short notes on: [2x3]
a) Caesar Cipher

b) Administration tasks
% % ¥



43 - ° TRIBHUVAN UNIVERSITY

S TITUTE OF ENGINEERING S all Marks 180
Examination Control Division | Programme BCT | Pass Marks |32 B
' 2073 Bhadra “Year/Part (HI/I ‘ Time ;' 3hos. |
—— — i SIS i PR . ‘.
Subject. - Operatmc sttem (CT656) . N \.: § { _
~ Candidates are required o g give their answers in their own words as far as précticablé. ! ,;’ o i N
v Attempt All questions. A [ B
v The figures in the margin indicate FuIlMarks o P 4
o Assume suitable data if necessary. ST ' A (N o7
: = . ) . H ) ) , N .\~"=: ;
1'." a) What are the. pmndry purposes of peratmg system? E\{plam Why snnuld the (
upcr'> ing systﬂfn prvent users. from accecsmc the boot scctor? o : {3+2] R A
. b) Explain in brief any fourxypes of OS. S S .51 ' :
2. Assumc the system havmg two. processors of same conﬁgmanon, S"hedme +he foliowing ' N Ty
: 'set of processes according: to preemptive priority and round robin algorithm (Time T
quantum = 3) and calculate average waiting time and average tumaround nme - [5+51 7
Tigeoss | ATVE DuSE ZE0 Time (mS) s | e
1A 0 12 1 :
B 12 3 2 *
C. 5 7 a7 "
1D 3 9 3
— | -
|G =17 7 3 v
AH 3 -4 4 wE
11 14 . 12 ~ 3

' 3 . a) Exylam Crmcal Secuon problem. Why is 1t 1mportant for a thread to execute a cnncal

scchonasqmcklyas possxble? T %,
g and exPlam the mqor Operatlons m semaphore mcludmg N -

4;{3 a). lefcrcnnatc compactlon and Coalescmg tcchmquc ‘How 1ogxcm addxcss is mapped to‘ e
physxcal address. by Pagmg chhmque" Explam with smtable example

lacement algonthm suffers from Bclady’s

B b) With an cxample :show that FIFO page rep
anomaly Whatxsibxeshmc‘? - :
Bn*’ﬂ) mention the stuctured VO softwa:e with smtable cnagram Comp"fc the =
: throughput (overall perfo;mar-r-o\ of SCAN with SSTF. = . . - {61
emory manaoementq

6. a) In what ways 1is ﬁle system management similar to virtual m

" ‘What are the advantages and disadvantages of & contiguous file allocation scheme? .-
for tape storage? Why? [3+3]

- “Which file organization technique is most appropnat#
b) _.-:,st* tthe f.le system performance indicators with brief explana‘uon 141



What is the difference between deadlock and indefinite posiponement? Consider a system
with 5 concurrent processes { PO,P1,P2.P3.P4) and 4 resource types (RO,R1.R2.R3). The
parnber of instances of each resource type in the system are 6,4,4,2 respectively.

Allocation table and Maximum claim table are as follows: 3+71
ROTRI]RZ| R3 ROTRI|R2| K3 |

PO}2 {0 |1 1 pel3 |2 |1 i1
P111 |1.10 |0 Pit1 12 |0 |2
p2l1 |1 |0 |0 p2i1 11 {2 |0
P31 i0 |1 [0 P33 {2 |1 40
P4lo |1 10 |1 P4g*2 1 1041
Allocation © Maximum claim.

- Isthe state safc‘?fIf so, show the safe execution of ﬁie prdcess'és. :

. Write short notes om:- i e [5x4}

i) Duties and responsibilities of system administration. - ;
- ji) Types of security Attack - : o o

jii) Principle of /O Software
*#v) UNIX file system

. F Ak

b i) el ety it -
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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) Why Operating system is termed as virtnal machine? Briefly mention the function of
~ Operating system.

b) What is System Call? Explain in brief about the given architecture of operating
system. :

i) Monolithic Architecture
ii) Virtual Machine

a) Define process. Describe the various states of process. How significant is the process

hierarchy? [1+2+2]
b) Make a schedule as per Rate Monotonic (RM) algorithm for the following set of real

time tasks: : (5]
Task, T .| Period, P | Execution time, E | Phase, &
T, 4 1 0
T, 5 2 0
_ T3 20 5 0
Define race condition. What are the requirements of mutual exclusion? Solve producer
consumer problem using semaphore and message passing. [2+2+6]
Under what circumstances do page fault occur? Consider the following page reference
string: 1,2,3,4,2,1,5,6,2, 3,7,6,3,2,1,2,3, 6 how many page faults would occur for
the LRU replacement, FIFO replacement and optimal replacement algorithms by
sssuming three frames? Remember all frames are initially empty, so your first unique
pages will all cost one fault each.
Suppose a disk drive with 200 cylinders numbered from 0 to 199. The drive is currently
serving a request at 53. The queue of pending request is 98, 183, 37, 122, 14, 124, 65, 67.
Starting from the current head position, Calculate total head movement (in cylinder) that
e disk arm moves to satisfy all the pending request for FCFS, SSF and SCAN disk
scheduling algorithm. ’
What is File Attribute? Write the difference between Single level directory system and
Hierarchial directory system. Explain how operating system manages free blocks of :
Secondary storage. [1+3+6
List four essential conditions for deadlock. Explain each of them briefly. What would be
recessary (in operating system) to prevent the deadlock? How deadlock is recovered?
Explain. :

Write short notes on:

[3]

[2+3]

[4+6]

(6]

[10]
[3.5%4]

i Protection Domain

i) Cryptography

i) System administration

iv) Dining philosopher problem
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Assume suitable data if necessary.

a) Explam the Virtual Machine Structure. What are the benefits over other operatmg

system structure? . [2+2]
b) What is operating system? Briefly explain the function of operating system. [1+4]
a) Differentiate between process and thread. Explain the advantages of multithreading. [2+2]

b) Schedule the following set of processes according to HRRN and Round Robin
algorithm (Time quantum=4) and calculate average waiting time and average

turnaround time. ' [5]
Process | Arrival Time { CPU Time (ms)
A 0 12
B 2 8
C 5 7
D 10 ' 9

What is TSL mstructxon” Why it is used? Solve producer-consumer problem usmg
monitors. - [1+2+7]

Define page fault and demand paging. Consider a paged memory system with eight- pages
of 8KB page size each and 16 page frames in memory. Using the given page table,

compute the physical address for the logical address 18325. [3+6]

7110 _
6| 4

510

417

3113

2 |1

1114
0|5

What is file system layout? Explain how operating system manages free blocks of

secondary storage.
What is disc scheduhng? Explam details about the device independent I/O software wnh

example. :
What is deadloc}}c?) Exp]am the essential condition for deadlock. How you detect v
deadlock? Explain with example. - [2+4+4)
Explain the types of attacks. Explain, how can you implement security and protection on

all components of a system.
What is system administration? How is a special user different from a general user?

[3+7j |

[3+6] -

[3+6]

Explain.
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1. Is layered structure of operating system better than monolithic structure? If yes, explain
with an example. If no, why?

2. a) Whatis process? Differentiate between process and thread.

b) Assume you have the following processes 10 execute with one processor.

Process | Arrival time CPU burst | Priorit

P1 0 10 |3

P2 2 ki 2
P33 . 3 8 4

P4 5 6 1

Priority is defined as 1>2>3>4.

(10

[143]

(5]

i) Make the GANTT chart of the execution of these processes using preemptive priority and

Shortest remaining time first algoﬁg?nm.
ii) Find out turnaround time, waiting tife, and their average time of each process.

3. Why processes need to be synchrorﬁied? Explain Peterson's Solution and TSL instruction
approaches used in mutual exclusion with busy waiting.

4. Whatis page fault? Consider following page reference string
1_,2,3,4,2,1,5,6,2,1,2,3,7,6,3,21,2,3,6 ‘
How many page faults would occur in LRUJ, FIFO and Optimum replacement algoritbhm?

5. Explain the role of each layer in a file system. Compare and contrast the linked list
allocation and linked list allocation using index method. ‘

6. Suppose that a disk drive has 5000 cylinders, numbered 0 to 4999. The drive is currently
serving a request at cylinder 143, and the previous request was at cylinder 125. The queue
of pending requests, in FIFO order is:

56, 1470, 913, 1774, 948, 1509, 1022, 1750, 130

Starting from the current head position, what is the total distance (in cylinder) that the
disk arm moves to satisfy all the pending requests, for each of the following algorithms:

FCFS, SCAN, LOOK, CSCAN, SSTF

7. What is deadlock avoidance and detection? Explain all possible deadlock prevention

techniques.

8. The use if internet is possible cause of a security breach. Describe the major threats by
which a system connected to the internet is always prone to attack. Explain.

9. Write short notes oni:

a) Role of system Administrator
b) Shortest Seek Time First Algorithm with example

ok ok

[2+4-+4]

(2+8]

[4+5]

[10]

[24-6]

[6]
[4+4)
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3. Define race conditicn wi

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 the role of supervise call -in an operating system?A Write down the major

differences between following types of operating system. [2-+8]

a) Batch System -
b) Interactive System

c) Real Time System

d) Time Sharing System

Define Context Switching. Discuss 5-state model o

of process according to multilevel feedback queue. scheduling algorithm and compute
AWT and ATAT. : ‘

C[43+5T
Process Pi P2 P3 P4 7
Arrival Time 0 12 25 32
CPU Burst (ms) 25 18 4 10

Assume that there are three ready queues-Ql, Q2 and Q3. The CPU time slice for Q1 and
heduled on FCFS basis in Q3.

Q2 is 5 ms and 10 ms respectively and processes are S
th example. Explain Peterson’s Algorithm.

and coalescing techniques. How' logical address 1s mapped to
ing technique? Explain with suitable example. What is the -

[3+7) |

Differentiate compaction
real physical address by pag

role of TLB? - [4+a+2]
Describe different file allocation 4methods. Explain free disk space management with
example? [6+4]
Consider a system with 5 processes P, through P4 and three resources types A, B, C.
Resources types A has 7 instances, B has 2 and C has 6 instances. Suppose at t0 time we
‘have following state: , [10]
Pro Allocation Request Available
cess —x | B | C A | B C A | B | C
PO 0 1 0 0 0 0 .
Pl 2 0 0 2 0 2 0 0o 0
- P2 3 0 3 0 0 0 :
P3 - 2 1 1 1 .0 . 0
P4 -0 0 2 0 0 2

a) Is the given system in deadlock state? N
b) Suppose P2 makes an additional request (0, 0,

1) what will be the effect of this request
to the system? o o

f process. Schedule the following set . R

P




7. A disk with 1000 cylinders, pumbered 0 to 999, compute the number of tracks the disk
arm must move to satisfy all the requests in the disk queue. Assume the last request
serviced was at track 345 and the head is moving towards track 0 (zero). The queue in
FIFO order contains request for the following tracks: [10]

123, 874, 693, 475, 105, 376
Perform the computation for the following scheduling algorithms:

a) FIFO

b) SSTF

¢) SCAN

. Write short notes on: [5+5]
a) Types of network security attack ‘
b) Duties and responsibilities of system administrator

*k¥
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a) What is operating system? Briefly mention the type of operating system. [1+43
b) Differentiate between monolithic and micro-kernel structure of operating system. - [3]

What is pracess? From the given following information: [2+8]

Process | Arrival time | Bursttime | Priority
P, -0 3 3
p, I 1 6 5
P3 2 ! 2
Pa 3 4 1
Ps 4 2 4

- ,"f‘:a)‘f."’.'D,rawthe Ganttchan:‘ e o o . o

: . | b) ~ Calculate avera'ge. waiting
<. 7scheduling algorithm. -

. D) RomndRobin(q=1) - ii) Priority Preemptive |
. - 1ii) Preemptive SJF : :

5. Whatis file and their attributes? Briefly explain the file alloc

time and a_vezage‘nnn around time for the following -

fine Semaphore and explain the major operations in
n distributed system? Explain why or why not. [3+4+3]
es of 1024 wofdsﬁ

Why do we need pipe() function? De
semaphore. Can semaphores be used i

‘What is residence monitor? Consider logical address spaces of eight pag

‘ eag:h;napped onto a physical memor}{_pf 32 frames then. 7 5+5]
a) How many bits are in logical address? -
b) How many bits are in physical _address?w ‘
ation methods. [3+7]

Consider a disk drive having 200 cylinders, numbered from O to 199. The head is
currently positioned at cylinder 53 and moving toward the cylinder 60. The queue of
pending requests are 98, 183, 37, 122, 14, 124, 65, 67. Starting from the current head
position, what is the. total head movement (in cylinders) to service the pending requesis
following disk arm scheduling algorithms? (a) FCFS (b) SSTF (¢) SCAN

for each of the ‘
(@) LOOK (&) C-SCAN. , L | [11]
Explain the necessary conditions of deadlock? How can a system detect deadlock and '
- what does it do after detection? o : [4+6]
' [3x3]

Write short notes on: . .
: - b) Cryptography

ay Shell Scripts
¢) Security Policy

* k%
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What do you understand by firmware? Can you relate with operating system? Are there-
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v Attempt All questions. o
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[0}

o |

any linkages among hardware, sofiware, firmware and operating systcm?
What makes the message passing IPC as onc among the best methods of IPC
implementation? Explain with pseudoOcode details. ' ' . [10]
Prepare a comparative note on the fixed and variable partition multiprogramming -
techniques for real memory mauagement. (10
a) What is paging? How does it work? 3]
b) Explgin the differences in the degree o which (i) First Come First Serve (i1) Round :
Robin and (i) Mulii level queues, scheduling algnﬁm discriminate in favor of
Shoft processes. : o 7
Consider a system oonsisting of m resource of the same type, being shared by n
pmecsses Rmmcmbcmqmtodand relcased by processes m_:lyone at a bime. Show
that the system is deadlock free if the following two conditions hoid: -
" &) The maximum nced of each process is betwezn 1 and m resources.
“b) The sum of 2!l maximum needs is less thanm+ n. B o
) What is a device controller? What is a device driver? Ilow do they relicve
programumer? Explain with an example of any YO device. [7]
b) Explain the implementation of process. 3]
What is bootstrapping? Explain the working principle of a typical assembler. What are the
different records present within object program? L _ [10]

Compare the followings:

a) Semaphore Vs Monitor

b) Latency lime Vs seek time

¢) Coalescing Vs Compaction

d) Real Memory Vs Virtual memory

B 3 )

o

[2.5x4] |
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1. Explain operaling system as an extended machine? Distinguish between Kemel and

Micro-Kermel. Explain the purpose of system call. 4 {243+3]

2. For the process listed in following table, what is the average turnaround time using: 101
{a) FCFS (b) RR_(qmnmm—*&i) (©) SJF (J)SRT (¢) HRRN L

Process | Arrival Time (ms) | Processing Time (ms

’ A 0 3
B 2 6
C 4 i
D 6 5
B 8 2 B

3. Define critical scclion and mutual exclusion with respect lo multiple-process system.
Solve produccr and consumcr problem using semaphore. . [3+3]

4. What is.pege fault? Consider the following page reference atring: 1,2,3,4,2,1,5,6,2,.
1,2,3,7.6,3,2 1, 2,3,6 How meny page faults would oceur for the FIFO, Optinsal,
LF1J and LRU replacement algorithms having five frames? Remember all frames aré

initially empty, so your first unique page will cost one fault each. [2+8] 4
5. What are the- different -_methdds foc. allocating disk space for file? Expiain free space
- management techniques. - [2+6]

6. Suppose that n disk drive has 100 cylinders, rumbered 0 to 99. The drive is currently
serving a request at cylinder 43, and previous request Was at cylinder 25, The queue of
pending request, in FIFO order is: ' 110

86,70, 13,74, 43, 9,22, 50,30
Starting from the current head pcsition, what is the total distance (in ¢ylinders) that the
disk arm moves fo satisfy al} pending requests for gach of the following disk scheduling
algorithms? .
a) First-come, First served
b) Shortest Seck Time First

c) Look
d) C-Scan
e) Scan ; ‘
7 What is deadlock? How it oceurs? Explain vatious deadlock avoidunce methods wih -
examples. , A . A - [2+2+6)
8. What are the roles of system administrators for an organization? How cum you increase o
operating system performunce if yvou are selecied asa system administrator? : [4+41 =
9. Write short notes on: {any two) : ' l4~4)

2) Information security model
b) Security aitack

*EE
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v Asxume ﬂulable data if necessary.

1. List 1he essential properties for the Batch-oriented and Interacm'e opmtmg system. For
each of the following apphcanon -which system (Batch or Imcmcuve} is more smrablc‘-’

State tbu reason.

a) Wurd Processing

b) Generating monthly bank statements

¢} Computing pi lo millivn decimal places
d) A f{light simulator

e) Gengrating mark statement by University
f) Data acquisition ffum temperalure sensor

2. Consxler the following set of process with the length of the CPU burst time given in

i . . .
L Process Pl P2 3 P4 P5
Burst time 10 1 2 [ 1 >
L Poority ! 3 S R 4 | 2

h;ghcst and 4 as Jowest.

" a) Draw theGantt chart for FCFS, SIF, Priority and Round Robm {Quantum 2)
b) ~Which algorithm results in the maximum average waiting time?

3. What is race condition and critical section pmblem" Explain all possxble appruaches (o

handle the situation “while one process is busy updaung shm-ed memory, ne other process
will enter its critical section and cause trouble’

4, Calculate Hit and Faults using various page replaceme’nt algomhm policies. (FIFO, 1.RU,
Qptimal) for the following page sequence { fhe page ﬁ'ame size is 3) o

7'2354257387 .

5. Explain fle system layout in detail. What zrc the majm' dlfferences between file Systcm
interfaces and fike system implementation? '

6. What are the disadvantages of progrmnmed 1/0? Exp1a111ed about DMA. What are the

. functions of device independent YO software? :

7. What is deadlock? State the necessary condmons for dcadlock 10 occur. sze reason, why

all conditions are necessary.

8. Explam the domalnobject and ACL. How these - mschamsms axc :mplmnmtcd for

9. Write short notes:

- 3} Roles of System Administration
b) Shell Scripts ’

(VT

- [4+6]

14-+4)

Assmncthcpmccsscsamvodm(hearderﬂ P2, P3, P4andPSaIlatmnc0 pnontylaa

[2+8]

2]

[6+4]

[2+2+44]

o)

{414]-

14]
(4]
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7 Candidates arc required to give their answers in their own words as far as practicable.
¥ " Attempt All quesiions. A
¥ The figures in the margin indicote Full Marks.

v Assume suitable data if necessary.

1.
2
3.

4v

How operating system creates abstraction? Explain with reference to OS as an extended

machine. Define system call and explain its working mechanism with suitable example.  [5+5]
What i5 Procesa Controt Block? Explain scheduling algprithms in interaciive system. - [2+R}.
Wht are canditions 1o get mutual exclusion? Define semaphié and et producer-
consumer problem using semaphore. . j2+8]
What is pege feult? Assume that a virtual memory of size 64K is mapped to physical memory

of 32K wi}h page frame 4K. Initislly, pages are mapped as: 0,12,3,4,59,11 corvespond to
2,1,6,0,4,3,5,7 respectively. Calculate outgoing physical address for incoming virtual address
20482 with necessary mapping diagrams. : {2+48] '
How file system can be imptemented using linked list? Explair impact of block size s¢lection

“on data rte and disk space atilization with necessary diagram and itustration. - o [46Y
- Explain working mechanism of device driver? Suppose a-disk drive with 200 cylinders, :
numbered from 0 to 199. The drive is currently serving a vequest at cylinder 53. The quéuc‘ of -

- pending requests is: 98, 183,37, 122, 14,124, 65, 67. Starting from the current head position,

calculate: total distances (in cylinders) that the disk stm moves to satisfy all 2 pending requests-

for FCFS, SSF and SCAN disk scheduling algorithms. : [4+6]

Write four conditions for deadiock. A system has four processes P1, P2, P3, P4 and three

resources R1, R2, R3 with existing resource E= {15 9 5). After following allocation, resource

available becomes A = (3 2 0). Use Banker's algorithm 1o test whether the given state is safe

or not. If it is safe siate, show the sequence of execution of processes. C [2+8]

Allocation Msaximum Need :

RIR2RY RIRZR RIRZRS

‘P 3 01 32 2 0 21

‘p2 5 4 1 6

8’

8 2 1 4}
P3 2 2 0 3 2 4 1.0 4
P4 2 1 3 4 2 3 2 19
Explain protection'donwin and access contros list (ACL). Suppose you erc employed as a
system adininisteator of CIT, Pulchowk campus. Detail your roles and also suggest the blowing -
3deas to maintain secure and reliable system. O I5+9)

whe
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¥ Candidates are required to give their answers in their own words as far as practicable.
v Attempt AH guestions. ’ A

v The figuires in the margin indicate Full Marks.
¥ Assume suitable dota if necessary.

1. How operating sysicm creates abstraction? Explain with reference 10 OS as an extended

machine. Define system call and explain its working mechanism with suitable example, 5+ 5)

2.. What is Process Control Block? Expimschndnhngﬁgonﬂ:ms in interactive sysiem, {2+8]

3. What are conditions to. get mutal exclusion? Define semaphort and sodve ttre-?tmtuwu

consumer problem using semaphore. ‘ [2-,.3]

4. What is page favk? Assume that a virtual memory of size 64K is mapped to physncal memory
of 32K with page frame 4K. Initially, pages are mapped as: 0,1,2,3,4,5,9,1 1 correspond to

2,1,6,0,4,3,5,7 respectivoly. Calculate outgoing physical address for incoming virtual address

20482 with necessary mapping diagrams. [2+8)

5. How file system can bo implemented using finked l;st? Bxplmn Jmpact of block size selection
.on d=tagate-and disk space utilization with necessary diagram and ilinstration. - [4+6}

6 Explam wmkmg mechanism of device driver? Supposc a disk drive with 200 cylinders,
- -numbcmd from 0 m 199. The drive is currently serving 8 rcqnestat cyimder 53. The que.ue of

-, ’calwim total distances (in cylmders) that the dmk ATM MOVES 10 satlsfy all a pending requests

for FCFS, SSF and SCAN disk scheduling algorithms. ~ -~ : [4+6]

7. Write four conditions for deadlock. A system has four processes P] P2, P3 P4 and three
resources R1, R2, R3 with existing resoorce E= (15 9 5). After following allocation, resource
available becomes A = (3 2 0). Use Banker’s algotithm to test whether the given state is safe
or not. If it is safe state, show the sequence of execution of prooe.sses.

Allocation Maximum Need
RIFRZRY" Rl R2R3 R} R2Z R3
Pl 3 0 1 132 2 0 21
P2 5 41 6 8 2 1 41
P3 2 2 0 3 2 4 1 0 4
P4 2 3 3 4 23 210
8. - Explain protection domain and access control list (ACL). Suppose you are employed as a
system administrator of CIT, Pulchowk campus, Detail your roles and nlso suggest ihe blowing - .
ideas to maintain secure and reliable system. 3

A

[2+8)

I5+5!
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Candidates are required to glve their answers in their own words as far as pracncable

Attempt All queszzons T T
The figures in-the margin zndzcate Full Marks .o
Assume suztable data if necessary.

3.'\:'\’\'\

.g‘,

1. What are the funcnons of an operating system? Explaln about m1crokernel
What is a momtor" So]ve dining phﬂosopher man’s prob]em using semaphore

Describe the difference between preempnve and non- preernptlve scheduhng algonthrn
Explam about scheduling in real time. : . :

‘40 A system that i uses the Banker’s Algorithm deadlock av01dance has five processes (1,2,
3, 4 and 5) and-four types of resources (A, B, C and D) Theré are multiple resources - of'

»oN

“each type. Is the following: state safe or not? If it is, show how the processes can

45

(8]

[4+4]

' complete If not show how they can deadlock.

“Process Current loan | Max need_ Current claim

.| ABCD | ABCD ABCD

- 1020, | 3242 |- 2222

70312 |- 3512 3200
2451 2775 | 0324
3006 | 5508 2502

VI ENRIIN)

*Resources Available © " Total Resources”
ABCD“gTﬁf -.ABCD '

34011313943 - |

5. What is a critical redson and race condmon'7 What "are the hmltatron of opmnal page

: ’replacement algorithm? .

.6. Whatis segmentatxon? Suppose a machme has 438 bit vxrtua] addresses and 32 bit physmal
. address -

a) If pages are 4KB How many entnes are in the | page table‘7 ,
b) Suppose the same systern has a TLB (Translation Look a side buffer) with 32 entries.

- Furthermore suppose that a program contains instructions that fit into one page and it

4213 | 6214 2001 ] - o

8

[4+4

[3+5

sequennally reads long integer elements from an array that spans thousands of pages.

, ‘How effective.will.the TLB for. this case’7 - e
7. Whatisa file system layout? Explam aboutI Node and file system backup

B+5

8. 'W'hat isa mterleavmg? Consxd’ r.a Wrnchester - style hard dy,wnh 100 cyhnders four -

double Z sided platters and 25 sectors per track. The-folléwing is. the (time — ordered)

. sequence- of requests for disc sectors: {3518, 11846, 8924, 6672, 1590, 4126, 107 9750,.
T 07158, 6621, 446, 11} The disc-arm is currently at cyhnder 10, moving towards 100. For
. . eachof SSTF SCAN and C SCAN glve the order in whlch the above requests would be

' served : :
9: "What 1s a trap door' Exp]am in ﬁrewal 5 and-access contro] lists. N

—

©10. What are the goals of UNIX? ﬁlam about \T"S protocol and draw the S’T‘L‘C'U‘”‘Ez cf\Tb

246

o '[’)+6

[2+€



a - TRIBHUVAN UNIVERSITY C{Exam. .~ | . . Regular/Back.
INSTITUTE OF ENGINEERING | Level BE ... |FallMarks |80 .
Exam}nanon Control I DlVlS]OIl Programme |BCT .. | PassMarks |32 -. |
2067 Mangsiz 4 Year/Part_|II/0 | Time . - |3hm 1.

—

Sub]ect Operatmg System

RN

—

Candidates are requ1red to give thelr answers m their own words as far as practlcable

. Attempt All questions.
. The figures in the margin indicate Full Mar'fs

Assume suztable data if 7 ne"essaty

-

. How an operating system acts as a v1rtual machme” What are the dlfferent structures of

an operating sysfem'? Explain in detail -about context switching. : o [2+2+4]

- What is the difference between process and thread'? Solve Dmmg phllosophers problem

using semaphores. .~ - T [3+5]

What-1s dispatcher? Schedule the followmg process applymg h.rghest response rat1o hext

" scheduling algonthm Assume P; 1 1s the fustprocess - - - ¢ . — [1*!-7]~

> - PR A

Process No : P, | P2 .P3 | Py
Armval time (Sec) | 1 2 4 | 15
Service time (sec) -} 10 | 30 | 20 20

If P, need 2 second of service time does the sequence of schedule chrnge?

. Explain the algonfnm for. deteetmg dead lock for one resource of each © ype.-Consider that

the system consists of m resources of same t ype being shared by n process each of which -

- need at most two resource. Explain when.her the system is deadlock tree ornot? .. - (8]

8.
9.

What-are ‘the requiréments of long term mformahon storage'7 What is I- node'7 Draw the

- block dlagram of Vn'tual ﬁle system ..... B B o [2+3+3] ‘

.............

hole size m rnemory order IOKB 4KB 20KB, - 18KB 7KB 9KB, 12KB _and 15KB.

Which hole is talcen for successive segment request of L o - [2+6]

a) 12KB. .. .- . N i
b) 10KB - ' : C
c) 9KB.for first iit, next fit and best fit placement strateg1es

What is- the disadvantage -of programmed I/O‘7 nxplam ,bout DMA What are ‘the
functions of devme mdependent /O sof‘r’ware') ' : T [2+4+2] .

What are the goals of Unix system'7 Draw the structure of Lmux kemel. T [2+6]:

What is firewall?” Explain-about devme driver structure, .. . T T T [3+45]

10. Explain in detail zbout any cne dm/l;r(@;tlon of Linux system ' . S i . [8)

CT Dk o
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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 advantages of Database Management System? List roles and responsibilities
of Database Administrator. [3+2]

a) Design an E-R diagram for a company human resource database, “The Company has
a set of branch offices. Each branch office has a set of departments. Each department
has a set of employees, a set of projects. Each employee has a job history, academic

qualification. For each job type, the employee also has a salary history.” [7]
b) What is key attribute? List out the types of keys and explain them briefly. [3]
a) Consider the following relational database model: [4x2]

Product (product_id, pname, price, pdescription)
Customer (customer_id, cname, address, phone)
Purchase (product_id, customer_id, quantity, sales_mid)
Salesman (sales_mid, sname, salary)
Write SQL statement for the following:
(1) Create table Purchase (use foreign key)
(i) List name and address of all customers who purchased the product SSD
(1i1) Find the name of the product which purchase quantity is maximum
(iv) Increase the salary of all salesman by 5% who have sold at least 10 SSD

b) For the relational database model given in the Question No. 3(a). Write relational
algebraic expression for the following: [4x2]
(1) Display name of the customers who are from Kathmandu and name start with ‘R’.
(i1) List the name of the product purchased by customer ‘Sita’ from the salesman
(Rarnﬂ
(iii) Find the product wise total purchased quantity
(iv) Update the price of all products by 8%
What is Normalization? Why is it important? How can you convert a Unnormalized table
to Third Normal Form? Explain with example. [14+2+5]

Explain the steps of query processing with examples. Compare cost based evaluation and

heuristic optimization method. [4+4]
What is record organization? Explain the way of file organization. Compare secondary ‘
index and multilevel indexing techniques. [2+2+4]
Define transaction and explain its ACID properties. Define schedule and give proper
examples. What is a serializable schedule? 7 [1+3+2+2]
Define checkpointing with example. How REDO and UNDO operations performed in log
based recovery mechanism? [3+5]
[3%3]

Write short notes on:

a) Advantages of object oriented database model
b) Parallel database architecture
c) Data warehousing
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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.

. Bneﬂy explain the levels of Data abstraction with suitable diagram.

Draw an ER diagram for the mini-case "Centralized Entrance Examination System
(CEES)". The CEES stores student's basic demographic information as well as previous
academic information. It should have capabilities to manage multiple shift/day of
examinations based on the number of applicants. All the questions are of objective types
and there is provision of negative marking for wrong answers. Student's rank is calculated
based on the entrance score and previous academic scores.

a)

)

Consider the relational database as follows:

Employee (Empnamenm, street, city)

Works (empname, post, cmpname, salary)

Company (cmpname, iocation)

Write relational algebraic expression for

i) Display all the record of employee whose name is John and works for CG
cooperation.

ii) Update the relation company so that all companies in Kathmandu is shifted to
Banepa.

iif) Remove all the records of employee who lives in Banepa.

iv) Write QBE to display all the record of employee whose salary is > = 40000 and
<= 90000 and from Kavre.

Consider the following relations

* Course (CID, title, dept_name,credits)

Student(SID, name, dept_name;tot_credits)

- Teacher (TID, name, dept_name,salary)

a)r

b)

Explain basic steps of query processing. Explain about heuristic query optmnzauon with .

Write SQL ststements to:
i) Create relation student.
ii) Find the titles of courses in the "Computer Science' department that have 3
credits.
ii1) Find the highest salary of any teacher.
_iv) Find all the teachers eamning the salary more than 60000 from BCT

department.
Show the Differentiate between 3NF and BCNF with example.

Suppose that we decompose the schema R = (A,B,C,D,E) into (A,B ,C) and (C,D,E).
Is it lossless decomposition? Does it preserve dependencies? Consider that the
following set F of functional dependencies hold A—BC; CD—E; B—D; E—A

one example.

Why does RAID level 6 give better data protection than RAID 5? Write pros and cons of
dense index files and sparse index files.

4

8
[4x2] -

[4x2)

(4]

[2+2]

[4+4]

[4+4]

e
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7. What is recoverable and nonrecoverable schedule? Explain with example. Define
deadlock and explain two approaches to deadlock prevention. Consider the threc
transactions Ty, T, and T3 and the schedules S; and S; given below. Draw the
serializability (Precedence) graphs for S; and S; and state whether each schedule is

serializable or not. If a schedule is serilizable, write down the equivalent serial

schedule(s). [3+3+3+3]
Ti: n(X); nu@); wiX);
Tr n@); n(Y); wiZ); wAY)
T 6(X); n(Y); w(Y); :
Sy 100 n@); n@; ) B w0 wi(Y) n(Y); wiZ) wiY);
Sy n() n@; n; n@; oY) ul); Wl w@; W) w)
8. Briefly explain recovery algorithm for redo and undo phase with checkpoints. . [4+4]
0. What are the characteristics of Data Warehouse? Explain the parallel database
architecture with figures. [3+5]

*kE
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Assume suitable data if necessary.

Define Schema and explain three schema architectures. [4]

List the entities and their relationships and Draw an ER diagram for the movie database.
Consider 2 MOVIE database in which data is recorded about the movie industry. The data
requirements are summarized as follows: “Each movie is identified by title and year of
release. Each movie has a length in minutes. Each has a production company and each is
classified under one or more genres (such as horror, action, drama and so forth). Each movie
has one or more directors and one or more actors appear in it. Each movie also has a plot
outline. Finally, each movie has zero or more quotable quotes, each of which is spoken by a
particular actor appearing in the movie. Actors are identified by name and date of birth and
appear in one or more movies. Each actor has a role in the movie. Directors are also identified
by name and date of birth and direct one or more movies. It is possible for a director tc act in
a movie (including one that he or she may also direct).Production companies are identified by
name and each has an address. A production company produces one or more movies.” [8]

a) Consider the following relational database model: A [2x4]
Employee (eid, ename, email, phone, address)
Department (dept_id, dname, block)
Designation (did, title, salary)
Works (eid, dept_id, did, effective_date)
Write relational algebra expression for the following:
(i) List all the designation title with starting letter ‘M.
(ii) List the name and id of employees who worked for 10 years in the same department.
(ii))Find the total salary that should be paid by the organization every month.
(iv) List all the employees who are from KTM and works in ADMIN department.

b) For the relational database model given in the Question no.3. Write SQL statements for
the following: . , '
(i) List the name, email of all employees from electronics department who have joined
the department in this month. [2x4]
(ii) List the name, designation of the employee with their monthly salary.
(iii) List the name of the departments having more than 10 employees.
(iv) Find the highest paying employee’s name for each department.

a) What do you mean by trigger and assertion? 3]
b) What do you mean by multivalued dependency? How it is handled in 4-NF? Demonstrate

with a suitable example. [1+4]
Define query processing and query optimization. Explain the ways of query evaluation with
an example. : [3+5]
What factors to be taken into account in choosing a RAID level? What is index evaluation
metrics, explain? What is primary index, explain its type in details. [2+2+4]
a) Explain the different possible states of database transaction. What is conflict

serializibility? Explain with example. [3+3]
b) Explain various methods of concurrency control mechanism in database transaction. [6]1
What is log-based recovery? Explain about immediate-database modification techniques with
example. [2+6]

Why does an organization need data warehouses? Briefly explain on the requirement of data
fraementation end replication in the context of distributed databases. f3+51

gt
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Assume suitable data if necessary.

Explain the layers of abstract in database design. Why physical data independence is
important in data modeling?
a) Draw an ER diagram for an online book store that contains written by authors and

published by the publisher. Also the book is stocked in the warehouse. The store also
maintains record about the selling of books online via shopping basket (shopping
cart), ie. customers purchase the books online via the shopping basket. Books have

* ISBN, price, title and year whereas authors may have url, name, address and email.

Also the publishers name, address, phoneno and url are stored. The customer's name,
address, email and phone are stored. The warehouse may have code, phoneno and

address. Assume other parameters accrodmgly

b) Distinguish between degree and cardinality of a relationship in an ER diagram.

Explain generalization in ER diagram with an example.

Consider the relational model.

Employee (empid, empname, address, title)
Project (pid, pname, budget, location)
Assignment(empid, pid, responsibility, duration)
Payment (title, salary)

2)
b)

©)

d)
€)

)

2)

. a)

Write SQL to count the number of project with duration more than 2 years.

Write SQL query to find the name of engineers working in ICTC project and earning
salary more than 20K.

Write SQL to update the salary of employees by 5% if salary less than 10k, by 7% if
salary between 10K and 20K and, by 9% if salary greater than 20K.

Write Relational Algebra to find the projects having budget more than 500K.

Write Relational Algebra to list the employees working for more than 10 years in

CAD/CAM project.
Write Relational Algebra to find the name and salary of employees working in

Kathmandu.
Give an expression in QBE to find the employee name and address who have salary

greater than 50K.
What do you mean by closure of functional dependency? Explain about referential
integrity constants and illustrate with suitable examples. :

b) Wha is the purpose of Normalization? Explain 3NF and BCNF.

Describe the basic steps in query processing. Explain how pipelining can be used to
imporve query evalution efficiency.

[2+2]

(8l

[2+2]
[7x2]

[3+3]
[2+4)

[5+3]




. a)

b % ¢

What do you mean by hashing and indexing? Differentiate between dense index and

sparse index? [2+2]
b) What do you mean by RAID? Explain the types of RAID and mention how to select

an appropriate level of RAID? (4]

During execution, 2 transaction passes through several states until it finally commits

or aborts. Explain all possible sequences of states through which a transaction may

pass. (51
b) Explain the following brefly: [2x2]

(i) Two phase locking protocol

(i) Wait & die scheme for deadlock prevention

Explain the architecture of remote backup system? - 3
b) What is Immediate database modification technique in context to log based recovery

approach? Explain. 4]

. Write short notes on: [2x3]

a) Fragmentation in distributed databases.
b) Object Relational Mapping (ORM)

LY
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v . Assume suitable data if necessary. :

1. Differentiate between schema and instances. What are the dishdyantages of conventional
file system? . : T .
2. a) Define data independence and explain its significance. What is importance of
- aggregation in ER design? Discuss with an example. : - [2+2]
b) Draw an E-R diagram for the given case. : (81
A capgpanybaving a chain of pharmacies wishes you to design a database for the company.
Patients are identified by an SSN, and their names, addresses, and ages must be recorded.
Doctors are identified by an SSN. For each doctor, the name, specially, and years of
experience must be recorded. Each pharmacentical company is identified by name and has
a phone rumber. For each drug, the trade name and formula must bé recorded. Eoch drug
is sold by a given pharmaceutical company, and the trade name identifies a drug uniguely
from among the products of that company. If a pharmaceutical company is deleted, you
“need not keep track of its products any longer. Each pharmacy has a name, address, and
phone number. Every patient has a primary physician. Every doctor has at least one

patient. Each pharmacy sells several drugs and has a price for each. A drug could be sold

at several pharmacies, and the price could vary from one pharmacy to another. Doclors

prescribe drugs for patients. A doctor could prescribe one or-more drugs for several
patients, and a patient could obtain prescriptions from several doctors. Each prescription
has a date and a quantity associated with it. You can assume that if a doctor prescribes theé
same drug for the same patient more than once, only the last such Prescription needs to be
stored. Phgrmaceutical companies have long-term contracis with pharmacies. A
pharmaceutical company can contract with several pharmacies, and a pharmacy can

" Conitract with several pharmaceutical companies. For each contract, you have to store a
start date, an end date, and the text of the contract. Pharmacies appoint a Supervisor for
each contract. There must always be a supervisor Job each contract, but the contract

supervisor cari change over the lifetime of the contract. =

3. . Write SQL query. [Consider following relations] ‘
Product(Pid, Pname, Price, description)
Customer(Cid, Cname, Address) .
Sells(Pid, Cid, quantity) ) _ .

- a) Retrieve the record of product who were sold to customer id 12.
b) -Create above table product as indicated.
¢) Find the product whose sells quantity is maximum.

. d) Find the total number of customer whose name start with S.

SCh

o




T
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. Write relational algebra. [Consider following relations.] - [8]
Emp (Eid, Ename, Address, Salary, Dptid)

 Depart{ Dptid, Duame)

a) Insert a single record in Emp table.(100,Rain’, Balaju’,10000,5) ) ‘

b) Retrieve the record of employee who eams more than 10000 in computer
' ent. : . , et

¢) Increase the salary of all employee by 10 percent. .

d) Delete all the record of employee who are from ELX department. (Dptid=ELX")

. 2) What do'you mean by closure of functional dependency? What is a trigger in DBMS?

Is it safe or risky to use triggers? Explain. - [343]
b) Define normalization and levels of nommalization 1NF, 2NF and 3NF. Compare the
advantage of BCNF over 3NF. ' 421
. Explain the basic steps.in query processing with diagram? What is pipelining in query
evaluaﬁom Explain with an example. .- c _ : [5+31
. a)Whatdoyoumeanbybashingand indexing? Differentiate between dense index and ‘
sparse index? - : o - [2+2)
b) Write about fixed length record and variable length record organization in DBMS? [4]
. a) What is transaction? What are the ideal properties of a transaction? [1+4]
b) Describe strict two-phase locking protocol (2PL). 3]
. Define term Recovery and Atomicity in database. Consider the following log contents
when a crash occurs. Explain how recovery would be dpnc for each state. . [2+4]
<T, start> <T, start> : <T, start> ’
<T,, A, 1000,950> <T, A, 1000, 950> <T.,, A, 1600, 950>
<T,, B, 2000, 2050> <T,, B, 2000, 2050> <T,, B, 2000, 2050>
<T, commit> <T, commit>
<T; start> <T, start>
<T,, C, 700, 600> . <Ty, C, 700, 600>
. <T) commit>
| @ CE ©
Write short notes on: _ [3+3]
a) Distributed database o
b) Remote Backup System
. *¥¥
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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.

Y

Briefly describe the significant differences between a ﬁle processing system to a DBMS. 4]

a) Mention the distinctions among the terms Gencrahzatton and Specification wnh
appropnatc symbolic representation. [4} v
b) Draw the Entity-Relationship Diagram (ERD) with appropriate mapping cardinalities S
for the MAIL, ORDER database in which employee take orders for parts. The mail b
order company has employees, each identified by unique employee number, first- '
name, last name and ZIP code. Employee are categorized as manager, clerk and
delivery staff. Each customer of the company is identified by a unique employee
number, first and last name and ZIP code. Each part sold by the company is identified
by unique part number, part name, price and quantity stock. Each order placed by a
customer is taken by clerk and is given a unique order number. Each order contains
specified quantities of one or more parts. Each order has a daté of receipt as well as an
expected ship date. The actual ship date is also.recoded. The delivery boy places the
order of specified customers. There is a provision of replacing one or many fault parts
to the customer but before that it must be verified by manager. _ [8]

3. 3 Conféider the following relational data model [2x4]
Employee (empid, empname, address, title)
Project (pid, projyname, budget, location)
Assignment (empid, pid, responsibility, duratton)
Payment (title, salary)
(i) Write an SQL query to find the name and salary of Engineers.
(if) Write an SQL query to find the name of employee working in projects in their

own city.
(iii)Write a query to create a view named empdetails with empname, address,

proj_name and salary. ‘
(iv) Write an SQL to find the names of employees who works in “CAD/CAM?” project
b) Write the relational algebra expressions for the following:
(i) Find the name of employees working for more than 2 years in “Software” pi'oject

and earning more than 1600 K.
(ii) Find the names of employees working in “PCB Fabrication™ pro;cct other than
John.
(1ii)Find the salaries of Engmecrs working in “F: abncatxon pro;ects » :
(iv)Give an expression in QBE to find the employee name and address of “Engineers”

who have salary greater than S0K.

N e

[2x4]




a

o
»
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. a) Explam the conditions to be satisfied for lossless deoompdsition using FD sets. Bl
b) Define Assertion with its SQL syntax. What is a view in database system? How does
materialized view differ from normal view? : [2+2+1)
¢) Define Multi Valued Dependency (MVD). Explain Fourth normal form with an
example. . ’ ' [2+3}
. Describe the basic steps in query processing. Discuss the methods used for evaluation of
entire expression tree. : (443]
. a) What is the difference between ordered indices and hash indices in a database? What
is the advantages of using sparse index? [2+2]
b) What do you mean by RAID? Explain the types of RAID and mention how to select
an appropriate level of RAID. : : [1+3]
. a) What are the possible transaction states? Which of the following schedule is conflict
serjalizable? For each serializable schedule, determine the equivalent serial schedule. = [2+4]
() r1Q03E0;W1X):2(X);w3(X) ' '
GI) 113X w3C0;w1 COx2(X
b) How deadlocks arises in transaction processing? ) ~ ' [2] -
. a) Explain the architecture of a remote backup system. : 3]
b) What is deferred-database modification technique in context to log based recovery
approach? Explain. . . 3]
. Write short x_10tés on: ’ [3431 - -
a) Data Warehousing b) Parallel database architecture

ke k
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Attempt All questions.
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Assume suitable data if necessary.

Differentiate between schema and instances: What are the d:sa&yantags of conventional

file system? " 4]

a) Define data mdcpcndcnoe and explain % s:guiﬁcance ‘What" is’ importance of
aggregation in ER design? Discuss with an example._ - [2+2]

b)DrawanB-Rdmgramforthcgwmcase - [8]

A mmhmgaMof ‘pharmacies wishes- -you to dmgn a database for the con;mm;k
Patients are identified by an SSN, and their names, addresses, and ages must be recorded.
Doctors are identified by an SSN. For each doctor, the name, specially, and years of
experience must be recorded. Each pharmaceutical company is identified by name and has
a phone mumber. For each drug, the trade name and forrmula must be recorded. Each drug
is sold by a given pharmaceutical company, and the trade name identifies a drug unigquely
Jfrom among the products of that company. If a pharmaceutical company is deleted, you
need not keep track of its products any longer. Each pharmacy has a name, address, and

phone mumber. Every patient has a primary physician. Every doctor has at least one

patient. Each pharmacy sells several drugs and has a price for each. A drug could be sold

at several pharmacies, and the price could vary from one pharmacy to another. Doctors
prescribe drugs for patients. A doctor could prescribe one or-more drugs for several

patients, and a patient could obtain prescriptions from several doctors. Each prescription =

has a date and a quantity associated with it. You can assume that if a doctor prescribes the
same drug for the same patient more than once, only the last such Prescription needs to be
stored. Phgrmaceutical companies have long-term contracis with pharmacies. A

A phamtacentxcal company can contract with several pharmacies, and a pharmacy can

contract with several pharmaceutical companies. For exch contract, you have to store a
start date, an end date, and the text of the contract. Pharmacies appoint a supervisor for
each contract, There must always be a supervisér fot each contract, but the contract

_supervisor carl ¢hange over the lifetime of the contract.

3.  Write SQL query. [Consider following relations] -
Product(Pid, Pname, Price, description)
Customer(Cid, Cname, Address) . -

Sells(Pid, Cid, quantity)

a) Retrieve the record of product who were sold to customer id 12.
b) Create above table product as indicated.

¢) Find the product whose sells quantity is maximum. :

d) Find the total number of customer whose name start with S. -

(8]




4. Write relational algebra. [Consider following relations.]

Emp(B_iQEnmne,Add!m.Sa!m,Dptid)
Depart( Dptid, Dname) '

(8l

a) Inserta sing'lc-recordianptablé.(lOO,'Ram‘,’B'alaj\l';IOOOO,S) ' )
b) Retrieve the record of employee who eams more ‘than 10000 in computer

department. .
) Increase the salary of all employee by 10 percent. : .
d) Deleteaﬁthcmord_ofemployee’whoareﬁomEIXdeparmﬂ(DpﬁdﬁEIX')

5. a) Wha’tdoyoumeanbyclosmebfﬁmcﬁonaldepmdenqy?WhaﬁsatiggﬁinDBMS? '

Is it safe or risky to use triggers? Explain.

'b) Define normalization and levels of normalization INF, 2NF and 3NF. Compare the

advantage of BCNF over 3NF.

6. Explain the basic steps-in query processing with diagram? What is pipelining in query

evaluation. Explain with an mle. ’

7. a) What do you mean by hashing and indexing? Differentiate betweeﬁ dense index and

sparse index?

[3+3]

[4+2]
[5+3]

[2+2]

b) Write about fixed length record and variable length record organization in DBMS? [4]
8. a) What is transaction? What are the ideal properties of a transaction? [1+4]

b) Describe strict two-phase locking protocol (2PL).

Bl

9. Define term Recovery and Atomicity in database. Consider the following log contents
when a crash occyrs. Explain how recovery would be dpne for each state. [2+4]

<T, start> <T, start>

<T,, A, 1000, 950>  <T,, A, 1000, 950>

<T,, B, 2000, 2050> <To, B, 2000, 2050>
<T, commit> .
<T, start> _
<1y, C, 700, 600>

@ ®)

10. Write short notes on:
a) Distributed database
b) Remote Backup System

*5#

<T, start>

<T., A, 1000, 950>
<T.,, B, 2000, 2050>
<T, commit>

<T, start>

<1, C, 700, 600>

<T} commit>
©
[3+3]

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

What do you mean -by scheme and instances? Mention the different levels of data

abstraction and explain. o

a) Identify relevant attributes and construct an ER diagram with proper mapping
constraints for a university which has many departments and each department has
multiple instroctors; one among them is the head of the department. An instructor

belongs to only one department, each department offers muitiple courses, each of
which is tanght by a single instructor. A student may enroll for many courses offered

by different departments.
b) Define unary relationship along with example. How you convert an ER relationship
into relation schema? Explain with examples of different cardinalities.-
a) Consider the followmg relational data model
Student (crn, name, address, phone, dob)
Course (courseid, cm, duration, fee)
Enroll (enrolled, cname, courseid, enrolldata, completedata)

i) Write the SQL statements required to create the above relations, including
appropriate versions of all primary and foreign key integrity constraints,
ii) Write an expression in SQL to find c¢rn, names and enroll data of all students who

have taken the course java’ (cname)
iii) Write SQL to find the names and address of all the students who have taken both

course java and linux.
iv) Write an expression in SQL to Create a view ’student_course’ having the attributes

cm, name, phone, coursename, enrolldata
b) Consider the following relational database
sailor (sailorid, sname, rating, age)
boat (boatid, boatname, color)
reserves (sailorid, boatid, date)
Write relational algebra expressions for the following:

i) Find the names of sailor who has reserved boat number 105.

i) Find the names of sailors who have reserved a red boat.

iif) Find the names of all sailor who have reserved either a red boat or a green boat.
iv) Give an expression in QBB to find the sailors name and age who have reserved a

red boat

[2+2]

(6}

[2+4)
[2x4]

[2x4]




.a)Whydowenecdnormalizaﬁm?Diﬁ'erenﬁatepﬁmarykeyandforeignkcy

Differcntiate between 3NF and BCNF. | [2+4243]
b) Consider the relation Treatment with the schema: Treatment (doctorID, doctorName,
PatientID, diagnosis) and functional depgndenciw; : : (51

doctorID-—>doctorName and (doctorID, panentID)-—)dlagnoms A
Describe different types of problem that can arise for this relation with records

. Explain with diagram about process of query processing in RDBMS. How are
equivalence rules for relational algebra helpful for query optimization? Explain with

example. ' 5+3]
. a) Describe about fixed-length record and variable length record along with examples. 4]
b) Describe B+ tree structure used for indexing. 4
' Define transaction and explain various states of a transaction with a transition diagram.
Describe about two phase locking protocol for concurrent transaction along with its
limitations. ' {4+4]
_ Write the different types of failures that may occur in system. Differcntiate between
shadow paging and Jog-based recovery. [3+3]
. a) Write about data warehouse with its components. 4 4
b) Write about spatial database. » 21

hE -
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Assume .nntable data if necessa;y

Deﬁne DataA“bstmction Explain it different Io¥els with sisitable example. . [143] |

Constmct an ER-Diagram for the followmg NFL database. -

You are gwcn the requirement for a simple database for the National Football League .
(NFL) ’IheNFLhasmanytmms,andeachwamhasaname aclty,acoach,acaptam

" and a set of players. Each player belongs to only one team and each player has a name, a

. Explam strong. and Weak entxt Y sets along with example. 3 S s [8-4-4] ,

4 b) Find the hxghcst purchase amount ona date ‘2017~07-1 7’ for- each salesman thh then' E

.‘»‘:. . }c) Delete ibose books that are. fmm author xyz S
. '-:‘d) Llst total no of avmlable books of each subj',

e Consxdcr the follow:ng rclanonal ﬂatabaSe model

*“Author(a pare, cxtwenshlp, bxrtth)
- Topic(isbn, subject) '

A' Write rclatxonal algebra expr&ssxons for the folIowmg

CLELT “2) “Give the cities where each book is heI M
T '_,b) Give the title and ‘author of each book of whxchat

position (such as left wmg, mid fielder or a goalkeeper) a skill level, and a set of injury.
records. A team- capram is also a player and a game is played between two teams (referred
as host team and gucst tcam) and has a match date (such as June 11 2018) and score

(suchasZtoS)

Cons:der the fo)lowmg relattonal schema

tblsalwman(g_, name, city, comxmssxon)
tblOrders(ord no,’ prch amt, ord date, ¢ id, s 1d)

. iCustomer(c id, name, cnty, grade, s: 1d)

~Write SQL query expressxon to '_ S :
.Ja) find those: salesmén with- all mfonnanon whosc namie contammg the 1" character is

N’ and the 4™ character is ‘R’ and rests may be any character.

D,
c). .count the customers w1th grades above Kathmandu s average

d) Increasecomnnssxonofsal&smenby2%1fthe.yarefromhurrﬂa _A '._ ‘

o t:_:Boqk(l_sgr;, mle, a name)
s 'Branch(lg €, cxty)

Inistock(isbn, libnam ,quanmy)

‘)east two copxes 'are held ina bmnch

located in: Kathmandu.

~[2x4] -

[2x4]'

e



- 9.

te is the advantage of using sparse index? [2+2]
b) Write abont fixed length record and varizble length record organizationin DBMS? - [4] .

. Explain the possible transaction states in DBMS. Explain the concept of conflict
searilizability with an example. - o ‘ _ 4 .[4«;]',;. .
Explaixitheiééaoflpg-basedrgcovery. : S g S : [6}

10.a) Biplain horr.i_égéxiods and heterogeneous distributed database. ‘ - S 14)

a) What is a functional dependency? List the various integrity constraints and explain
about the referential integrity along with an example. [3+3]

b) Define INF, 2NF and 3NF. llustrate your answer with suitable example: ' (6]

What is the task of evaluation engine in query processing? Explain cost based query
optimization and Heuristic opﬁmimﬁon, T B 4
a) What is the difference between ordered indices and hash indices in a database? What

b) Whatis Spatial Database System? | B )

#**\

[4+4]

1 wrer—e ———
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Assume suitable data if necessary.

Mention the a&vmiagcs of the DBMS over the file processing system and explain briefly.  [4] .

2. a) Define discriminator in ER diagram. Explain different keys used in database design.
b) Draw the Entity-Relationship Diagram (ERD) with appropriate mapping cardinalities

‘with different specifications (eg, Product_Id, Product_type, MRP, etc). -

Cbnsidé’r the following relational data model

for the following scenario. .

A Production company consists of a machining, fabrication and assembly department.
Employees are assigned to different departments. Each department is managed by a
manager. Each employee has at most one recognized skill, but a given skill may be
possessed by several employees. An employee is able to operate a given machine-type
(e.g. lathe, grinder, welding) of each department. Some of the employees are paid
overtime and some of them are paid with daily basis. According to their designation
(eg. mechanic, welder) are supposed to maintain at Jeast one machine-type of their
department. Raw materials are bought from different vendors and fetched to the

‘machining department. Parts from machining department are fetched to fabrication

department and so on. Many parts are assembled together to form a product. The final
products from assembly department are stored in the ware house. Productsare labeled

Employee (empid, ename, age, salary)
" Department (deptid, dname, budget, managerid)
-‘Works (empid, deptid, hours)

(i) Write the SQL statements required to create the above relations, including appropriate

versions of all primary and foreign key integrity constraints.

(ii) Write anexpresswn in SQL to find the name of department whose employee eamns the

- maximum salary. - . L
(iii)Write SQL to find the name of the employee, department name and .the. number of

hours they work

(iv) Write an expression in SQL to give every employee a 20% raise in salary. whose age

Consider tlfe fa!ldwing relational database

is in between 45 to 50 years.

Acéouxi’_t. (acéonmt-nmnber, branch-nafne, balance)
Branch (branch-name, branch-city, assets)

- Customer (cust-name, cust-street, cust-city)
- Loan (loan-number, branch-name, amount)
Depositor (cust-name, account-number)

Borrower (cust-name, Joan-number)

_ Write the relational algebra ex;iressions for the following:

(4]

B
x4

B 27 S




o
-~

3 (i) Find the names of customers who has loan at “K oteshwor” branch.

(i) Find the largest account balance. ' A
(iii)Find the names of all depositors along with their account number, street and city

address. .
(iv)Give an expression in QBE to find the customer name, loan number and amount for

4 all customers who have a loan from the “Koteshwor” branch.
i 5. 2) What are Triggers? Define Domain constraint and Referential Integrity constraint
* with an example. ‘ o [1+4]
b) What is the role Functional dependencies in Normalization? Explain trivial and : ‘ _
* pop-trivial dependencies. Explain BCNF. . ‘ ey
6. Explain about the steps involved in query optimization. How is pipelining»appmach

different from the materialization approach? . [3+5]
7. Discuss about sequential file organization and multi-table clustering file 'organizatibn._
Explain dense index file and sparse index file. ' ' [8+4
8. Explain ACID properties of a database transaction. Describe how conflict serializability -
differs from the view serializability for concurrent execution of transactions. » [4+4) \
9. What is the purpose of implementing check points in data recovery mechanism? What '
are the recovery actions performed if failure arises at the end of the given transaction
states? : [2+4]
<T, start> ) .<Tg start>
<T,. A, 1000, 950> - Ty, A, 1000, 950>
A <Tog B, 2000, 2050> . <Tq, B, 2000, 2050>
3 (2) . »(b) | ‘ ;
o 10. Write short notes on: ' " t_' - | | [3+3] :
a) Spatial database b) Remote Backup System . ' '

*¥*
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v Candidates arc required to give their answers in their own words as far as prak:ﬁcable. o o
v Attempt AU questions. R : - : ~
v The figures in the margin indicate Full Marks. .~ 2
v+ Assume suitable data if necessary. '
1. -Why is data independence important in data modeling? Differentiate between séhema and = -
| " 4

-instances. e - : .
9. Differentiate total and partial parficipation with suitable example and draw an ER
" diagram for the airport database. Be sure to indicate the various attributes of each entity.
" ‘Every airplane has a registration number and each airplane is of a specific model. The
» airport accommodates a number of airplane models. and each model is identified by a
~mmode] number (eg DC-10) and has a capacity and a weight. A number of technician
~works-at the airport. You need to store the name, SSN, address, phone number and salary
- ~of each technician. Each technician is an expert on‘one or more-plane model(s) and his or
her expertise may overlap with that of other technicians. This information about
technicians must also be recorded. Traffic controllers must have an annual medical
examination. For each traffic controller you must store the data of the most recent exam. [4+g] -

3. Consider the following relational schema
Employee (Ename, street, city) .:
% Works (Ename, éofnpaqyﬁnamé, salary) -
| Companylcompapy mame i)
" NAanages -(Enaﬁé, manaéﬁ;nimé) :
@) Wiite thequeries in Relational Algebra. ' (2x3]
1.2 Find all the empioyees name who work in ‘NMB bank’. e
| ji. Findall the émpldyee nﬁines Who live in the same city vas their cumpany is located.
iii.  Find the name and city of those employees whose salar'y,is- greater thar 20000 and
v . T T
h} Write SQL queries for t;h;:'foli'owing. v L - o ; .tzx 3]
- i - -Creatc Ens:pley&." aséﬁefksrclanenw&v primary ke:{ and foreign Key constraints. "

§. Findthe employee. name their t6ihpany name and city name which ends with ‘pur” i

ps

iit. Increase the salary of each employees by 25% whose salary is less than 30000,

4, a) What dc you mean by functional dependencies? Define formally. What is BCNF? {3+3

b) Whai is normalization? Explain INF, 2NF, 3NF and 4NF. 2



ot

5; Explam the basxc steps in- - Guery proces_sing. Make distinctions between cost based

optimization and heuristic optimization. © - S o (4+4] .
" 6. @) What is the use of RAID storage devxce?_’ How is & record searched from a sparse '
__sequential index? . : o L : - [243]
b) Explam about theremote backap svstem wﬁh dlag—amr .- — o ['3]'_ -

7._a) . What ar schedules? Describe. the conccpt of view serializability for concurrent :
execution of transaction. _ [2+4]

) ﬂow deadlocks arise whﬂe p;oc\.smne transactlons? Explaih the deadlock prevention .
 strategies. ' ' o [2+41 -
8. Write the different tvpes of Iaﬂures that may occurs in system. Differentiate between
" shadow paging and log-based recovery. o : (3+3]
9. Write short notes on the following: B [3x2]
i) Distributed database system
i) Spatial database system

k¥ *
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‘briefly explain.

: Candldatcs are required to give thcxr answers in their own words as far as practxcable
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What do you mean by data abstractlon? List the various level of data abstraction- and ,
(1431
a) What are data models? Explain various types of data models - [143}

b) Design an E-R diagram for 2 database for an airlines system. The database must keep

track of customers and their reservations, flights and their status, seat assignments on
individual flights and the schedule and routing of firture flights. Apply all the database
design constraints as much as possible. :

a) Consider the following relational data model.

(8}
[2x3}
:Employee(empad name, : address, manager_| id)

Qgpanment(dephd dname)

Figject(pid; title, budget, deptid)

vgmks on(empxi pid, hours)
. the relational- a;gebra;c expression farmefollo\mng

£ ¥Findthe names of all the employees who works on praject with
budget more than 50000. : .
Fmd the total number of préjects from each department a!ong
wﬁh the department name. '

b) Write down the SQL queries for following:
ployees who works on project with the highest budget.

iz
[2x3]

i) Find the name of em
- i) Crcate a view with empid, name, project t:tle and budget. ‘
1ii) Update the budget of all pro;ect by 20% where any employee works for

12 bours.
Define functional dependency. Explam parhal and transitive functional depcndency

more than

[1+4]

a) De
with °>.ample
[3+4]

-b) Define derompomnon and its desirable propern&s Explam 3NF and BCNF




o
e
L

. Definc query processing. Exgplain the varous approaches used to evaluate any expression

with suitable example. 2+6]

. a) What is RAID? ‘Which RAID level would you prefer the best for safety of application :
and why? [1+3]
b) What is indexing? Why dynamic hashing is advantageous over static hashing? [1+3]

. a) Define ACID properties of 2 transaction. Describe the concépt of conflict

serializability for concurrent execution of transactions. . - [4+4]

b) How two phase Jooking protocol helps in concurrency control? Explaih. : - [4Y

. 'What is stable storage? Explain the log based recovery mechanism. . A ) [2+4]
9. a) Describe briefly about object oriented database. - ' i (3] '

b) Explain the differences between homogenous and heterogeneous distributed database.  [3]

Bkk
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8.
9.

10.

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

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

Assume suitable data if necessary.

Why data independence is importance in data modeling? Differentiate between physical

 and logical data independence. [4]

Draw an ER-diagram for the following mini-case. What is the difference between strong
and weak entity sets?

Patients are treated in a single ward by the doctors assigned to them. Healthcare assistants
also attend to the patients; a number of these are associated with each ward. Each patient
is required to take a variety of drugs a certain number of times per day and for varying

lengths of time. The system must record details conceming patient treatment and staff
payment. Some staffs are paid part time and doctors and healthcare assistants work

varying amounts of overtime at varying rates, the system will also need to track what
treatments are required for which patients.

Write relational algebra queries for (a, b, c). Write SQL queries for (i, ii, iii)

a) Retrieve the detail of employee with eno, add, dob, phone with highest salary. [2]

i) Create above table Emp as mdlcated [2]
ii) Find employee who earns more than 50000, works in CS department and name

contains alphabet a. 2]
iti) Increase salary of those employee who eamns less than average by 25% [2]

b) Find total amount spent by ECON department for its employee salary. [2]
c) Find total number of post in CS department. : [2]
a) What is lossless decomposition and dependency preservation? Suppose that we

decompose the schema R = (A, B, C, D, E) into (A, B, C) and (C, D, E). Is it lossless

decomposition? Is it dependency preserving?

Consider that the following set F of functional dependencies hold.

A —->BC

CD—>E

B-»>D

E—->A

b) What is the importance of normalization? Define BCNF.

[8+4]

[3+4]

[2+3]

Explain the steps mvolvcd in query processing. What is the significance of materialized
views?

Write about fixed-length record and variable length record organization DBMS. Define
B+ free structure used for indexing.

Explain different states of a transaction along with. state transition dlagram Explain
conflict Serializability with example.

Explain briefly two phase locking protocol for Concurrency Control. [4]

Explain in detail the working of log-based recovery method. [6]

Explain the importance of data warehouse in decision making. Write the application areas
of spatial database.

[6+2]
[4+4]

[4+4]

[3+3]

% %k %k
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"'b) Explain how

W

 ‘What are the drawbacks of file system to store data‘7

Candidates arerequued to givé their answers mthe;r own words as far as practicable.
Attempt All questions. -~ - o T e T

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

L (4]
‘a) An information system isto_be-designed.for. keeping the records of Universe Cup .
Cricket- Tournament. There are 10 teams participating in the tournament.  Each -
* country sends 15 players and 4 other members. For players, the runs he scores and the
" number of wickets taken (so far) are to be rerecorded. For non-players, the role
" (manager, coach etc) and the number of years of experience are recorded. There are
matches scheduled among the teams on severa} grounds on fixed dates. Each ground -
has fixed seating capacity. and a size. For 38 matches, 11 referees have been assigned. =
Each metch will have 3 refties. The performance of every player in every match is to
be recorded in terms of runs he scored and wicket he took. Draw E-R model of the

system. . o A .
network data model is different from relation datamodel. . - 4
Consider the following relational scheme: . '  [2#6)

Account (account pumber, branch_name, balance)

ranch (branch name, branch_city, assets)

Customer { Cusiomer name, customer_street, custorners_city)

Loan (loan number, branch_name, amount)
Depositor (customer name, account number)

Borrower {customer name, loan number)

a) Write SQL Query expressions to list all the customers details, branch details and
account details according to account number. : :

b) Write SQL Query expressions to list the branch name where the average account
balance is more than 50,0C0. ) B ~

¢y Write SQL Query expressions to.
5% and other accounts receive 6%

d) Write a guery in SQL to list the branc
aré more than $10,00.000 in the city.

¢) Write relational algebra expression 10 count 1

£ Write relational algebia expression 10 delete a

increase all accounts with baiances over $10,000 by
h _cities and total assets where the total assets
he number of accounts in each branch.

11 Joans less than $1,000 in amount

b

18}

c e



»,9:.

a) What is the advantages of 3NF over BCKF? Suppose that we decompose the scheme "

archxtectures

t3+3i :

[642] L

4.
“R=(A,B,C)into Rl = (A,B), R2=(A.0). Show that this decomposmon is a lossless
join decomposmon and not dependency [ o'e<ervma if the l = ’A->B B->C}) - [3+4] -

-b) What do you ‘mean by integrity constrams Exo lain 2 our constrants that can be T R
T enfgrcedtodatabasetables - : _ - []_Lﬂg e
5. 'Explam the basxc steps in query processmg wnh dxagram What 15 pxpehmng m query R

© eV aluatlon‘7 ’ )

6. _What is RAIU" sttmgmsh betwecn densc and Sparse mdxces aleng wnh exampl_e. - .[3+5} i .
_ Whatis transacuon'? Explain £ ACID properties with example» o T - -[2+6] )
‘Describe the dxfferem types of. locks used for co*tcurrency conﬁol Dravv the loclc

compatibility matrix: LT o . S _
Explam redo phase and undo phase of log based fallme recovcry mechamsm IR . NE f -
" 10.. What is the sxgmﬁcance of ob_)ect-oncnted databases" Bneﬂy explam parallel database L
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v -Candidates are required to give their answers in their own words as far as practicable.

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

v’ Assume suitable data if necessary.

1. What difficulties would you face if you used file system directly to implement a da;abaée_

‘appli cataon') What is phys;cal data mdependence" T Bel]

2. Draw 2 ccmpiete ER—d:agram for the fof!owmg case.

“A Bus Company owns a numberof busses Each busis olfocated to a particular route, although Some .
‘foutes may hove séveral busses. Each route passes thraeugh a nu'nber of towns. Cne or more drivers

‘are allocated to each stage of a route, which corresponds to.a Jjourney through some or “all.of the
tawns on o route. Some of the towns have o garege where busses are kept and each of the busses

are :dent ified by the reg/stmtwn number and can carry different nuimbers of passengers since the
vehides vary in size ond can be singie or double-decked. Each route is identified by a route number

ond. inj‘ormot:on is ava:lable on the average number- of passengers carried per day for- each route.
Drivers . have. -an employee number, name, address, and sometimes a telephone number ’

What is the dlfference between the degree and cardinality of a relatuonshsp? . [8 + 4}

3. Considerthp following-relaﬁoml databas’e: modei

) Employee(erd name, address, superwsor e:d)
Depan‘ment{degt id, rame)

" Projectfpid, title, dept.id) . _.

- Works ion(eid»' id, hours)”

Wrne relat:onal algobra expresssons for the following:

aj
- supervisor. ,

b}’

" than 15 hours.

c) Delete all pro;ects which belong to the "Eiectncal” department.

d) Find the total number of pro;ects from each department along with the department name.

4. Cosider the relatmna! s;hema gwen below. [2 Xa=8}"

: Product{ pid, name, price, éotegory, maker-rid)
' Purchase {buyer-ssn, seller-ssn, quant:ty, p;d)

- Cornpany {cid, narne, stock price, country}
Personfssn, name, phone rumber, City).

[2 X4=8] .-
List the name of all emp!oyees from Compu‘er department a!ong wsth t‘se name o‘ their,

Find the name of all emp!ayees who work on the "Network momtonng p o;ect for more.

2




a) ‘Write an 5QL query to find the name and price of all’ products of “camera” category made in
" “japan”. .
b) Write an SQL query to create a.view to expose only the Buyer name, Seller name and
- product name from all transactions.
¢) Write a query in SQL to increase the price of all products from DELL company- by5%.
- d) -Write skeleton tables in QBE to find the name and phone number of all persons who
purchased products of Laptop category wnth pnce greater than 80,000.

e e — —

5. a) Explain what is raferentral mtegnty constraint along \Mth an examp!e? Briefly explain
cascading actions in referential integrity constraints. . - [343}

b} Briefly éxpiain how to .nonnalizé a database fromiuro-normalizéd form to INF, ZNF, 3NF and 4NF?’

18]

6. Explain the difference betwee.rrcost’basegi and heuristics-based methods for query optimization. -
. How can you optimize the following query? {3+5]

H‘name, ’title‘(o'dept_,rrdme-; mvusic- { Sty uctor N H'cqurse_id, title (teaches M cOur_’se)))

7. a) What is the d;fference between ordered lndtces and hash ndrces ina dambase" What.i is the’

advantage of using a sporse index? ' : - : [2+2] N
b) What is @ RAID? How would you choose the best RAID level for your databaSe server? {1+3]

8. Explain Atomicity and Isolation properties of a database transaction. Descnbe the concept of - .
conflict serializability for concurrent execution of transactions. . : [-4+4] .

9. Bneﬂy explain the idea of a stab!e storage. Explain | the archrtecture of a remote backup system.

: [3+3§.'
10. Write short notes.on the folfowing o o -
aj Types of distributed databases A N - ’ Bl
b}’ Datawarehousing - - : S 131

**k %



e e TR T

i

.._,

~

|44 TR%BHUVANCNW):,RS""Y Exam. . gviRacks . y

. IN'STI" ITE OF ENG INEH?*\C Level - BE T i 30
Exammatmn Control Dms.wn Programme | BCT . | PassMaris |32 -
»9071 Magh, -jff:~__ o YgarlPart /I Time { 3 hrs.

- Sub]ecz Data:ase ’&Ianagempnt System (CT 652)

05 o-tutor for a nur‘ber of students and each student has onfv one tutor.”

’ Exp!éin generaﬁzat_ion and speciaiizaﬁen inER diagram'a}o_ng with an example?

S ‘Ad) Find the iolamumno'o er’m!cy amvohmd in- aafh prejec 4

4. i_cmade: heTelational schema g.va't below. -

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

v’ Atiempt AY questions.
V' The figures in the margin indicate Full M’ar!fs

v ASS’Jm’ suitable d.f.'fa if necessary.

>

1. Distinguish between a databasn and a DBMS. What is thn advantnge of separatmg the loatca! fevel .
and physxcal levelin database dpsngn? : : {2+2}

20 Draw a comp!eze E R—d:aaram for ﬂne fo!iowng case

" "A Iez:turer (navmr.' an- 'D nume ané mom nu'nbe. -} is fﬂsponsw!e Jor organ:smg ¢ number of cou:se’

: modules. Each module has a unique. code and-clso o name and each module can mvo!ve a number of

: Iectnrers who deliver part of it A modtle is romposed of a series of lectures and sometimes lectures’

ona gmen topic can ke part cf more than one module. A lefturo has a time, room and date andis .

“deli vered by a lecturer ond a lecturer' may deliver more thon one lecture. Students,’ :dentlfjed by :

aumber ond name, can aitend lectures- .and ¢ student must be registered for @ number of modu'as.

We also store ihe date on which.the student first registered jor that module. rmallv a 1em. rer ¢ois

B4

3. ansider—ihe-fo!lowing relstional damb,asa msdeé~

e T —u: .'!C)..qE: , nG}A:.’-", SEET »..w, 52:p:. Vison ’F,&',k

L Departmenqdepr id- namcj
“Projeci{pid, title, dept _id} ' U e T
Works_on(eid; pid, hours} . : : Coe

Wnt== r=1at;ona! algebra expre;s'o nsforthe .‘ollovnng: {2)’ 4=8]

:FL’ N

List the tities o aii projects a‘iér’i with the deparimerii names. _ )
“Find the na m s of ali employees who live in “Kethmandy” and are supervised by employes
who also fives i i "Kathmandu”. A el
¢] Increase the wemnc hours of2il em ployass w“c woTk in the “Votes
5 hrs.
aiong with the. p.c,oct titie.

2X&=8]

o

‘ _inGG’Uf‘{'f pid, nams, pnce, :me:o, v, maker-cid}
U’Cﬁf.:e-.,by""-< , szlier-ssn, G rn‘» pidi -




art”

) ‘Write an SGL query to ﬁnd the names.of. a‘!l' Japahe'se "Eonipanies which sell products afi
" “Computer” category.

Y b) Write an SQL query to a=ate a vzew L expose on!y th° product rd name, category and: L

-maker country

. c) Write'a guery in 50:-. to decrease the smck pnce of all makers of LCD” category products by. ’

: 1%.
d) ‘Wit skeleton tab!,s in QBE 1o ﬁnd tne name and phone n..lnber of all persons who sold
’ prcduccs of Automobxlc" catenan; S ‘

S‘ a) What are: m‘tevnty constramts m a dziabase7 Exp!am with examp'e What isa ‘mggef m DENS?
When :ax‘nskv use tr;ggers’ - . - ] [a+a} )

b) Def ne wha; 3 functxo'xai depend°r‘cy is. Exp!a:n BCNr in terms of functxonal dependencuns I:-rst -

- 6. Explain how a: DBMS chooses an appropriate query execution plan for optimized query executlor
Explam the: d:fference between materialization and pipelining methods for query evaluatnon'? [5+3]

-7 a) ‘Explain, alonv withan axampie howa database record is sparched usmg a sparse pnmam

- index? Write the SQL syntax to créate an index. - Co . " [3+1]
) Explain’ th° ncen structure ofa B+ tree. Why'is B+tree good for mdexmgr’ ) - 22

- 87 ,a) Wha. is a t—ansacnon? What are th° propemes a t*ansactzon should satxsfym a datanas° sysmm?

T

; b‘i Wha do vyou mnan bv serializebility ofa scheduie? What déo you ungerstand-by g'anuiar'ry of .
...2 3 .. .

o io.xmc for concurrency control?
."_9 istinguish betweer immadiate moc’nrcatxo;, and defern Eu-”}"‘tGG.Tn.nIlG'} inthe comem of log-
baser da’anasarero"eﬂf Mhatis; Lae swnx-ranc; T'cnec«pomts ina lf"ﬂ ‘ * o e {t_h—Zs ,
'1G~.Wﬁte short notes onthe ;ollo ving | ' ’
B3

" 2) Object-relat jona! maep‘ng )
b) Parahﬂi datar;ase architectures

reey .
W .
S e
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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 jigures in the margin indicate Full Marks. o

v/ Assume suitable data if necessary.

1.. Briefly explain different lsvg}é of data abstraction in a database system. (4]

2. Draw an ER-diagram for the following mini-case. What is the difference betweén strong - ‘
and wezk entity sets? .- SPRRT ‘ - [8+4]

_“Each employee in an engineering.company has at most one recognized skill, but a given

" skill may be possessed by several employees. An employee is able to operate given

_ machine-type (e.g., lathe, grinder) if he has one of several skills, but each skill is
" associated with the operation of only one machine type. Possession of a given skill (.2,
‘mechanic, electrician) allows an employee to maintain several machine-types, although
‘maintenance of any given machine-type requires a specific skill (e.g., a lathe must be
 maintained by a mechanic).

3. Consider the following relational database model: : : :

empioyee (employee-name, streei, city)
- works (employes-name, Company-name, salary)
company {company-name, ¢ity)

manages (cmployee-name, manager-name}

a) Write SQL queries for the fellowing needs. [2x41
i) Modify the database so that Jenes now itves in city Pokhara.
#) Give all employees of ‘NABIL Bank’ a 16 percent raise.
iii) Give all managers of ‘NABIL Bank® 2 30 percent raise uniess the salary becomes
- greater than 100,000.
i} Delete employes who has maxirmum amount of salary.
by The reiation works has attribute company-name, COMpDany-nams is primary key ¢
r=lation company. How the relation between these two relations is preserved? Explain
with solution with SQL query to achieve this relationship. ’ 4
4. @) Whaiis a lossiess-join decomposition? What is a functional dependency? Explain. i4+4]3
b) What is the advantage of 3NF ever BCNF? {43
5. What do you mean by term functional dependency? Discuss various types of functional
dependenciss. B o a ’ [6}
€. Hovecan pipelining approach improvs query-evaluation sfiiciency? 43

-

a} What is the use of RAID storags dgevice? What are the advant




b) AWnat,saremOIebackup system" Explam T SR 31
- 8. a)’ List the ACID properties. Explam the usefulness of each. o . 4]

b) During its execution, a transaction passes throuch several states, ntil it finally -
commits or aborts. List all possible sequences of states t}uouf-.r.h which a transaction

may pass. Fxplam why each state transition may occur. . . 4]
c\ How two phase mf‘k.ng nrotoco} hem:. in avmdmﬁ deadlocx? Expmm with exanmles Ci4

9. Suppose foliowing conients are present in the log when 2 crash oceurs. Expmn what

happens for a log-based recovery. (6}
<ty Starts .. - )
<To. B, 2000, 2050>
< Tg starts

<checkpoint {To, T7l>
<7, C, 700, 600>
<T,; commit>
<7sstar>

<73 A, 500, 460>
<Tg B, 2000>

<7, abori>

<735 A, 500>
<7, abori>

S
boned

10. Briefly explain properiies of distributed databases.

k%
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SV Camndates are recmred to glve their answers 1 m thelr own words as far as practxcabie

- v Attempr Ail questions.
¥ Thefigures in the margm zndzcate Full Marks
¥ Assume suitable data g necessary.

1. Expain the difference between DD'., DML and DCL élong with examples. 4

Assume that at Pine Vaney Furmture each product (descnbed by Preduct No., Description, and
Cost} is comprised of at least thres components (described by Component No., Description, and Unit
of Measure} and components are used to make one or many products {i.., must be used in at least
" one roduct) In addition, assume “that components are used to make other components and that
" faw materials are also consndered to be components in both cases of components bemg used to
“make other components we_need to keep track of how many components go into makmg
somethmg else. ' ’ '

Drawan ER-diagram for this case. Desc ibe what is total participation using an ER-diagram example. 18 + 4}
3. Consider the fo"ciwing relational dagabaéé mode!

Product { pit, neme, price, category, maker—dd?
- Purchase (buyer-ssn, seller-ssn, quantity, pid)

Compeny (cid, nome, stock price, countryj

Personfssn, neme, phone number, city)

Write relational algebra expressions for the following: [2xa)
aj Find the ssn and name of all peopie who have purchased progucts of Category “teiepnons”
b} List the pid and nome of alf products which is more expensive than $50C and made in China.
c) Increase the price of ali products of "television” category by 10%.
- d} List the ssn and name of each seller along with the total quantity of products soid.
4, {oasider the relationat schema given beiow. 2% a4

fiotef {Hotel Ng, Name, Adcress)
Aoom {Rocm No, Hotel No, Type, Price}
Bocking (Hotel No. Guest No, Date From, Date_7o, Room_Noj

-Guest {Guest Ng, Name, Address}

Write an SQL query ic iist ail guests who have bocked rooms at the Himalayan Hotel.

)
at wa

Write 2n S SGi :;um' 1o create 2 view o expose omy the Hete! No, Guesi Mo, Room. Mo and

Price of the room of ali booked rooms.

Write z quary to oifer 5% discount on 3l room

-

guesis curieniiy

Q

y fzbles in :2: ic find the

5y
=
=
~t
m
(]
v
D
)
~t
Q
3
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5. a) Expiain ‘he necassary condiiion for decomnssmg a relatsona- datanase table into two tables. Why -

is normalization needed? - . a4
b) Compar= 3NF and BCNF normai forma‘? o . I 141
g. [xpiam the process how a query is evauated in wBBMS systems How are equwalence rules for
relation algebra heipful for query onnmszauon? Explain with example. - . 1345}
7. aj Distinguish between dense index and sparse index? What is 2 secondary index? - [3+2}
"B} Briefly explain how variabie iﬂngth records are stored in databases? i3i
8. What do you undersiand by the ACID properties of transactions? Expiain with exampies. i8}
3. Snnkaiﬁ the functions of Undo and Redo operations in & !og-based.recovery of database. |6}
10. aj -Briefly explain norizontal and verucai fragmentation in distributed da :sbases. {3]
b) Write a short note on Daia warehouse and associaied applications. . ' i3]

dexF
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3.

How extendable hashing overcome such limitation?

Candidates are reqﬁued to give their answers in their own words as far as prachcab]e

. Attempt All quesnéu Poe
The figures in the margin indicate Full Marks . ‘5
.Assume suitable data if necessary. . ~ i

Briefly hlghhght your 51gmﬁcant dlﬁ’erences between a ﬁle-processmg system and a
DBMS. - . . ;_é

‘Draw’ an ER-dlagram for the following mini-case. W'hat is the dlffer if'ce between
cardmahty and degree of a relationship?

A umvers;ty reglstrar s maintains data about the fol]owmg entities: (a) Coursgs, chudmg

" number, title, credits, ‘syllabus and prerequisites; (b) Course offerings, mcfudmg course .

number, year, semester, section number, instructor(s), timings -and classroom; (c)

Students, including student-id, name, and program; and* (d) instructots, mcludmg
{dentification number, name, department, and title. Further, the enrollment of students in -

‘courses and’ grades awarded to students in each course they are enrolled. for must be .
appmpnate}y modeled. _ )
a. Mention the two condmons to be sansﬁed by any two sets fof union, mtersecnon -
and set difference o?eratxon between them. :
b. employee(empname, street, city)
-works(empn@f e, companyname, salary)
company(companyname, city)
manages(empname, managemame)
For the case of above database schema:
1. Write an expression in SQL to create the table employee
1. Write an expression in SQL to inset a row into the table works.
HI. Write an expression in SQL to find the name and cities of resxdent of all the
employee§ who do-not werk-for XYZPvt-Ed. ©
TV Write an exprtssmn Relational Algebra to ﬁnd the company name that ‘.has the

highest numbcr of employees.
c. Suppose you are assigned as the Database Admxmstrator of a Bank. How can you

(4]

i

[4x2]_

nhance the security by implementing concept of views on the database? (3]
What do you mean by integrity constrains? Explain any four constraxnts ‘that can be
exforced to database tables. : [6]
‘What are the advantages of normalization of database? Explain INF, ZNF and 3NF.
‘When database de-normahzanon is preferred? [2+3+ 1]
. Explain the process of query optimization. What i is cost-based OpUleathﬂ 16+2]
. What.do you mean by ordered index and hash index? Explain limitation of ¢ Stanc hashing.
[2+2 +4]

[8*4] c




g. a) Explain conflict serializability with example.

b) Differentiate ‘between fine
granularity locking protocol.

. 9. Explain redo phase and undo phase of lo

10.a) Whatis object-oriented databases? Explain briefly.

b) Explain the

benefit of parallel database?
ek k
0

-

.

g based failure recovery mﬁ&’a:ﬁsﬁ; e

granularity and coarse granularity locking in multiple

R

(8]

(4]

3]
3]
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¥ Candidates aré required to give their answers in their own words as far as-practicable.
.Y Attempt All questions. - e ' ‘ o
v’ The figures in the margin indicate Full Marks. A
v Assume suitable data if recessary. :

1. What are the drawbacks of using file systems to store data? Explain. [6]

.. 2. Draw an ER-diagram for the foliowing mini-case
Procurement department of the Ministry of Transportation {MOT) keeps track of all the items (furniture a nd
equipment such as a chair or printer) in the Ministry offices. There are several MOT buildings and
each one is ‘given a different.name to identify it. Each item is assigned a unique ID when it is
purchased. This ID is used to keep track of the item, which is assigned to a room within a building.

' Each yoom’ within a ‘building is assigned to ‘a department, and each department has a single
employee as it's manager. ~ A . [8)
3. Consider the following relational database model

employee (person-name, street, city)
works {person-name, company-name, safary)

company {company-name, city)

manages (person-name, manager-name)

~ Write relational algebra expressions for the following: [2X2=8]

. a) Find the names and street address of all empioyees who work for First Bank Corr. and sarn
_ more than $10,000 per annum. .
b) " find the names.of ail employees who do not work for First Bank éorp.
¢} Give all employees working at First Bank Corp. a 10 % salary raise.
d) Count the number of emplovees in each company.

4. Consicer the following rélational database.
~ account (account-number, branch-name, balance)
" branch (branch-name, branch-city, assets)
cusfomer {customer-name, customer-street, customer-city)
fean (lean-number, branch-name, amount}
depositor (customer-name, gccount-number
barrowef {customer-name, ioan-number)

a) Writé' an SQL query to list tha aamés..__vof all depositors along with their account numkber,
. sveetand cxty address.. v
b} rite 2 query in SQL to list the branch-cities and total assets where the total assets are more
than $1,000,000 in the city. _ .
¢} Write an SQL query to find the names and loan-numbers of ali customéars who have a ioan of
cver $15,008. _
d} Write s query in SQL tc intrease aii accounts with bajances

o
Q
<
1]

d
L
Joud
o
Q
(o)
()
o

~Z
Oo
R

. oci 3 8T $m finsl *ha ,iictaroromars fmmriers
Y€ an expression in Q2T 1o find the cusiomer namg, ioan-ny

Y
ST



5. Explam the condmens of BCNF Compare BCNF and 3NF with example. [3-;,5] -

6. Explam the process of query opttmlzatlon What is the sngnlﬁcance of matenahzed vnew57 [6+2]

) 7 What is RAID? Expialn th° B+ tree mdex w:th an example?’ 3+ 8j -

8 Explam the grantmg and revokmg of prmlege; to database users. . R e 5]

K Consader the followmg Iog contents when a crash occurs. Briefly explain how a recovery would be
done : ‘ T s [S]
<Ty starb>- ’ o .
<Ty, A, 1000, 850> . :
<Ty, B, 2000, 2050>

<Tp comimit>

<T] start>-

<T,, C, 700, 600>
10. Whatis 2 transaction? What is a serializable schedule? = _ - [5)
11. a) Whatisan ORM? ’ [3]

b) What s the difference between a homogeneous and a heterogeneous distiibuted database?
' 131

*¥k
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. v Candidates are reqmred to give thexr answers in the1r own words as far as practlcable.

v’ Attempt Al questions. _ - e
v’ The figures in the margin mdzcate Full Marks . R . A

v Assume siitable data zf necessary

1. Describe the levels of abstractzon of database. What do you understand by physical data

independence? [4+2]

2, Draw an ER-diagram for the following mini-case. N

Patients are treated in a single ward by the doctors assigned to them. Heathcare assistants also
attend to the patients, a number of these are associated with each ward. Each patient is required to
take a variety of drugs a certain number of times per day and for varying lengths of time. The system’
must record details concerning patient treatment and staff payment. Some staff are paid part time
and doctors and . healthcare assistants work :varying amounts of overtime at varying rates The
system will also need to track what treatments are requared for which patients. [8]

3. Consider the following relational database model

employee (person-name, streei, city)
works (person-name, company-name, salary)
company (company-name, city] =

manages (person-nome, manager-name) -

Write relstional élgebra expressions for the following: [2%X4=8]

a) Find the names and cities of residence of all empioyees who work for Firsi Banic C Corp.

b} Find the names of all employess who five in the same city as the company for which they
work. )

¢} Moedify the database so that the employée lones now lives in Newtown.

d} Find the average salary offered by each company.

4. Consitler the following relational database. [2X5=10]
account (account-number, branch-nome, balance)

-branch (branch-name, branch-city, assets)

customer {customer-name, customer-street, customer-city}

loan {loan-number, branch-name, amount}

aepositor (customer-name, account-number)

Borrower (customer-name, joan-number)

Write an SQL guery te list the names of all depositors.along with their account number and

baiznce.
b} Wriie an SQL query to find the namss of alt customers who have a loan of ovar $32,00C.

¢j Wriie a3 queryin SQL to increase all accounts with baiances over 530,000 by 6%, and ahi other

aczounts by 5%.

n SQL 1o [ist the branch-niames where the averags account calznce ic more -




8

e) Gwe an pxprezssu)n in QB.. to find the customer-name, accoun;-number and balanca for all

customers who have an accoum at ”PA aAN" branch

.. 5. What is Ei functoonal dependency" Expiam What are the criteria for F] rnlatxonal schnma to bo in
BCNF? o _ o o R . ' [4+4}

. & Explain the basic steps in query processing. Optimize the following query expression. . [6+2]

name, tille

Td;'pl_umnc =Music -
e N\
Jinstructor- /N\
teaches course

7. a) Brieﬂyv explaih the RAID levels 0 to 6. | V [Gj
b) Diiferentiate between a dense and a sparse index. : 5]
8. Briefly explain how public-key encryption works. S ' {5}
9. Briefly explain the idea of log-based recovery. - {5]
19, Explain the ACID propertieé that shouid be ensured for transactions. . isi

11. 3} Whatis the advamagn of ar cbject-oriented databass compared o a traditionai reiational
database? . {3
b} What is horizontai and vertical data fragmentation? {3}

kg
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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.

Why layering is important? Explain Open System Interconnection (OSI) model and
compare OSI with TCP/IP reference model. [2+6]
What are the factors to be considered while selecting media? Differentiate between
datagram switching and virtual circuit switching approach. [2+6]

What are the services provided by data link layer? How does CSMA/CA protocol work to
avoid the collision during hidden station problem? Explain with diagram. [2+4+2]

Suppose an ISP has 200, 250, 500 and 100 customers in the four different places say, A,
B, C and D and need four point-to-point links. Provided an IP 10.0.48.0/21, you are
required to perform subnetting with minimum waste of IP. Find out the subnet masks,
network address, broadcast address, usable IP range and unusable IP range for each

location.

Define unicast and multicast routing. Compare distance vector and link state routing
protocols with example.

What is significance of port address? Discuss about different classes of port addresses
defined by IANA. How can traffic congestion controlled by token Bucket method? [1+3+4]
What is DNS? Explain the working principle of DNS with a proper diagram. Compare

IMAP and POP3 protocols. [1+4+3]

What are the factors that lead to the deployment of IPv6? Explain briefly about the

[10]

[2+6]

process involved in transition of IPv4 to IPvé6. [2+6]

What are the properties of secure communication? Encrypt and decrypt the message

“BEIE” using RSA algorithm. [2+6]
[2x3]

Wirite short notes on: (Any Two)

a) Go back N ARQ
b) Virtual circuit switching
¢) CRC

* %%



L

Examination Control Division ; Programme BEI ‘ Pass Marks 32

e

menvvvversty - (Con T S
INSTITUTE OF ENGINEERING Level  BE “Full Marks 80

2079 Baishakh Year/Part 1I1/1 " Time -3 hrs.

Subject: - Computer Network (CT 613)

AYRANANRN

[

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 features of the client/server Architecture? What are headers and trailers and
how do they get added and removed? [4+4]

What is multiplexing? What are the two approaches of packet switching? [2+6]

3. What is the difference between Error Correcting and Error detection process? A bit string

10.

01111011111011111110 needs to be transmitted at the data link layer what is string
actually transmitted after bit stuffing, if flag patternis 01111110. [5+3]
What is privet IP address space in IPv4? If IP address is 192.168.20.60/29, find the
maximum subnets, network address, broadcast address and useful hosts per subnets. Also
find first subnet and last subnet.

What do you mean by autonomous system? Explain how routing loops are prevented in
Distance Vector Routing with examples.

Explain the TCP segment structure. Why TCP is known as reliable protocol and also
describe how reliability is provided by TCP?

What do you mean by DNS query? Show how mail is transferred over internet. What are
the protocols used on it? [2+2+4]
"IPv4 and IPv6 coexistence” what does this mean? Explain what you mean by address

family translation in IPv4/IPv6 migration process with an appropriate figure. [3+5]
What id pretty Good Privacy (PGP)? How does it provide email security through the use
of Digital Signature?

Write short notes on: (Any Two)

a) MPLS

b) Delays in Networking

¢) ICMP message type and their significance

d) Instruction Detection System (IDSs) of Fire Walls

* %k k

[3+5]
[2+6]

[4+4]

[2+6]
[2x4]
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v’ Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Explain OSI reference model with suitable diagram. Differentiate between physical
topology and logical topology. [6+2]
2. Why the telephone companies developed ISDN? Explain the working principle of ISDN
with its interface and functional group. [2+6]
3. What are the services provided by Data Link Layer? Explain selective-repeat ARQ and
Go-Back-N ARQ with diagram. [3+5]
4, Suppose the network 202.70.64.0/24 is subnetted to create 7 subnetworks and an IP
address 202.70.64.167 is assigned to a host computer. Determine the subnet mask,
network address, broadcast address, usable host range and in which subnet the given host
les. [8]
5. Define Interior gateway and exterior gateway routing Protocols with examples. How
entries are placed in the routing table? Differentiate between Distance Vector Routing and
Link State Routing. [2+2+4]
6. Write about TCP synchronization with diagram? Compare TCP and UDP. [3+5]
7. Describe how Web caching can reduce the delay in receiving a requested object. Will
Web caching reduce the delay for all objects requested by a user or for only some of the
objects? Why? [8]
8. How is extension header used in IPv6? What are the three strategies used for transition
from IPv4 to IPv6? [8]
9. Explain briefly the desirable properties of secure communication. Explain how Packet
- filtering firewall works. [4+4]
10. How does Digital Signature work? Explain different types of firewalls. [3+5]

*kk
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10. Wiite short notes on: (Any Two)

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 architecture for peer—to-peerAnctwork model with example. Compare

and contrast between OSI Reference Model and TCP/IP Model. [3+5]
Explain twisted pair cable with its practical applications. Differentiate between circuit
switching and packet switching.

What are the services provided by data link layer? Explain Ethernet frame with the
function of each field.

Perform the subnetting of IP address block 194.53.0.0/24 for six different departments
having 2, 62, 120, 5, 14 and 16 hosts. List out the subnet mask, network address,
broadcast address, useable host ranges and wasted IP addresses in each subnet. [8]

What is routing? Describe flooding technique with its characteristics. Differentiate
between distance vector and link-state routing. [1+4+3)
Why port number is used in networking? Explain connection management of TCP with
necessary figures.

Discuss briefly on following.

a) HTTP

b) SMTP

c) SNMP

d) Packet tracer

What are the problems of IPv4? How IPv6 reduce these problems? List out the different
strategies to transit form IPv4 and IPv6. Explain any one in detail. - [1+2+1+4]
Encrypt the message "RANDOM" using RSA algorithm. Also recover the original
message from encrypted one.

[4+4]

[3+5]

[2+6]
[4x2]

[4+4]
[2x4]

a) ALOHA -
b) Firewall
¢) Virtual Private Network

ok
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Candidates are required to give their answers in their own words as far as p@cﬁéable.

: v
" v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary. :
1. What is computer network? What are the applications of computer networks? Explain the
" differences between OST and TCP/IP reference model. ‘ e [14245]
2. Define latency and mroﬁghput fora naigSmission channel? Explain the characteristics of twisted pair,
- coaxial and optical fiber cable. - R I2¥6]
3. What are the different sub-layers of data link layer? Explain the ﬁmqﬁonﬁ of each sub-layer. . [2+6]
4. Suppose you are given the IP address block of 202.101.8.0/24 from your ISP. How can you divide
this IP address for four different departments of your organization requiring 50, 10, 25, 100 number
of hosts with minimal wastage of IP addresses in each department? List out the subnet mask,
network address, broadcast address and usable host addresses for each subnet. [8]
5. What is routing? What is static and dynamic routing? Differentiate between distance vector and
linked state routing, . o [1+3+4]
6. What is the importance of addressing at transport layer? Explain the TCP connection establishment,
data transfer and connection termination process with necessary diagrams. [2+6]
“7. “What is DNS? Why is it used Internet system? Explain recursive 'an_d iterative query with suitéi:le
~ diagrams and their applications. . [1+2+5]
8. What are the advantages of IPv6? How both IPv4 and IPv6 networks are intcro‘ﬁerable? Explain. [2+6]
9. Whatls _network'secmity? Explain the symmetric key and public key cryptography. [3+5]
10. Write short notes on: (Any two) o . [2x4] -
a) PPP )
b) BGP

c) WEP

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

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

Explain the different layers of OSI Reference Model with appropriate figure. How it
differs from TCP/IP model? Explain.

What are the causes of packet delay in computer networks? Explain the bandwidth and
throughout. What are the differences between circuit switching and packet switching?  [2+2+4]
What are multiple access protocols? How CSMA/CD works? Why is it not suitable for
wireless medium? Explain. [2+4+2]
A company has four departments having 20, 32, 60 and 24 computers in their respective
departments. Assume an IPv4 class C public network address and design IP address

blocks for each department from the assumed IP network using VLSM. Include network
address, broadcast address, usable IP range and subnet mask for each of the subnet. [8]

What are the differences between Distance Vector Routing Algorithm and Links State
routing Algorithm? How routing loops are prevented in distance Vector Routing? Explain

[5+3]

with examples. [3+5]

Draw the segment structure of TCP and explain it briefly. How flow control is addressed

by TCP? , [5+3]

What is the difference between HTTP and HTTPS? Explain the working of DNS in

detail. [2+6]

What are the advantages of IPV6 over IPV4? Explain various methods for transition from

IPV4 to IPV6 with suitable diagrams. [2+6]

What are the desirable properties of secure communication? Explain how Packet filtering

firewall works. [4+4]
10. Write short notes on: (Any two) [4+4]

a) PPP

b) VPN

c) Symmetric key cryptography

*okk
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8.
9.

What is computer network? What are the apphcatlons of computer nctworks" ‘Explain the

differences between 0SI and TCP/IP reference model. - [1+2+5]
Define latency and throughput fora transmlssmn channel? Explam the characteristics of tw15ted pair,

. coaxial and optical fiber cable. f2+6]

What are the different sub-layers of data link layer? Explam the ﬁmctxons of each sub-layer. [2+6}

Suppose you are given the IP address block of 202.101.8. 0/24 from your ISP. How can you dmdc

this IP address for four different departments of your organization requiring 50, 10, 25, 100 number
of hosts with minimal wastage of IP addresses in each department? List out the subnet mask,

network addrcss, broadcast address and usable host addresses for each subnet. [8]
What is routing? What is static and dynamic routing? Differentiate between distance vector and
linked state routing. - C [143+4]
What is the importance of addressing at transport layer'7 Explain the TCP connection cstabhshment,
data transfer and connection temunatlon process with necessary diagrams. o [2+6]
‘What is DNS? Why is it used Internet system? Explain recursive and iterative query with suitéble'
diagrams and their apphcatlons . . [1+245]
What are the advantages of IPv6? How both IPv4 and IPv6 networks are interoperable? Explain. [2+6]
‘What i is network security? Explain the symmetric key and public key cryptography. - [3+5]
10. Write short notes on: (Any two) A L [2,}'4] _
'a) PPP
b) BGP -

c) WEP

* %k
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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.

What are the reasons for using layered protocol? How the process of data encapsulation
occurs in transmission mode described by seven layers of OSI model.

What is switching?.Compare between Circuit switching and packet switching.

. What are the different methods of framing? Explain any one method of frammg with
.example.

Why do we use dynamic routing? Explain with example how distance vector routing is

-used to route the packet and why count-to-infinity problem arises and how does it get

solved.
What is private IP address? You are given an IP address block of 201.40.58.0/24. Perform

subnetting for four departments with equal hosts.

What are the functions of transport layer? Explain the TCP segment format in detail.

What is the function of proxy server? Explain the working of FTP in detail.

Distinguish between [Pv6 and IPv4. Explain about tunneling in IPv6.

What do you mean by cryptography? Encrypt the message "MISCELLANEOUS" using
RSA algorithm.

10. Why network security is very important? Explain different types of firewall that can be

used to secure the network.

oot 2

[3+5]
[3+5]

[2+6]

[2+6],,

[2+6]
[3+5]
[2+6]
[4+4]

[2+6]

[2+6]
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10. Write short notes: (Any two)

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

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

Assume suitable data if necessary.

What are the reasons for using layered protocols? Compare OSI reference model and

TCP/IP model. [3+5]
Differentiate between wired and wireless media with their benefits and drawbacks.
Discuss Packet and Circuit switching concepts with example. [3+5]

Explain different types of ALOHA. Differentiate between Token bus and Token ring
networks. _
What are the factors effecting the Congestion? Explain the operation of Link State

[4+4]

Routing Protocol. [3+5]
Compare IMAP and SMTP. How a request initiated by a HTTP client is served by a
HTTP server? Explain. How HTTPS works? [3+3+2]

Explain Transmission Control Protocol with its Header Formate? Compare it with User

Datagram Protocol. [6+2]
Compare the header fields of IPV6 and IPV4. Explain about the process to simplify the
writing of addresses of IPV6? [4+4]
Compare symmetric key encryption method with asymmetric key encryption. Describe
the operation of RSA algorithm. [3+5]
What are digital signatures? Explain the operation of Data Encryption Standard
algorithm. ’ [2+6]
[4+4)

a) HUB, Switch and Routers
b) Firewalls and their types
c) Flow control / Mechanism of DLL

* %k
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10. Write short notes on: (Any Two)

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 about the designed issues of Computer Network software. Distinguish between
physical channel and physical layer. '
What do you mean by switching in communication? Compare Virtual Circuit and
datagram approach with suitable diagram.

Why do you think that the issues of media access is very important in data link layer?
Explain about the operation of CSMA/CD. How can you make it more efficient? [3+5]

Institute of Medicine has 4 colleges. They need to be connected in same network.
Allocate following numbers of IP addresses: 25, 68, 19 and 50 to those colleges by
reducing the losses. The IP address provided to you to allocate is: 202.61.77.0/24. List the
range of IP Addresses, their network address, broadcast addresses and corresponding

[5+3]

[2+6]

subnet mask. (8]

‘What is congestion? What are the techniques for congestion control? Explain TCP three

way handshaking process. [143+4]

Differentiate following points in the context of layers of TCP/IP. [3+2.5+2.5]

a) SMTP and IMAP

b) HTTP and DNS

c) Port and socket

Why network layer is the key layer in OSI reference model? Describe the working

principle of OSPF routing protocol. [2+6]

Explain IPV6 with its frame format. What methods are used so that IPV6 and IPV4

networks are interoperable? [4+4]

List the properties of secure communication. Encrypt and decrypt “BEX” using RSA

algorithm. [8]
[2x4]

a) Medium Access Sub layer
b) DNS Queries
c) Firewalls
* k¥
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: "Canchdates are reqmred to give their answers in their own worcis as far as pracncable '

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

Assume suitable data if necessary .

Explam the unportance of Iayered architecture of computer networkmo Explain the
function of followmo devices in brief: i _ o [4+6]

i) Hub e

ii)) Bridge

iii) Router " : - .

A frame having size of 100 b1ts is transmmed through 2 channel having capacxty of 200 -
KB/Sec. Calculate the percentage of idleness of the channel assummg the round trip time 3
of the channel to be 20 ms. Is the channel efficient? What is your recommendation

Cfurther? . S o [5+1+4]

-Explain HDLC with its frame format. E)fpla..l"' the fault tolerance meéchanism. of Fiber
Distributed Data Interface. ) S [4+4]

‘What are the mechanisms adapxed for opnrmzauon of uses’ of IP address Explain with -
your e: ‘ample the use of f sub-netting showing network address broadcast address and sub-- =

. net mask. - , _ o _ . {4+6] :
What is sockc‘f‘? Expiain connection management of TCP. A S [1+7] '
"W’nm is tne difference between POP and IMAP? Expiam DNS SErvers and ns query |
. [3+5] : . ) »
Why the world has decided to mlgrate Eo new internet’ addressmg scheme IPV6? W}uch N
method do you suggest for the mlgrauonm f IPv4 to IPv6 and why? ' 13'4.5]
What are the propertxes of secure commumcauon/ Enc-ypt and ‘Decrypt "OIE" messaoe k
using RSA algorithm. - : T [3+7]
Write short_notes on: {any two) - - P : o [4x2]

i) Token Bucket algorithm
i) E; Telephone Hierarchy
iii).Distanqevectorrouting - - L L

P.7
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10. Write short notes on: (any two)

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

v
v’ Attempt All questions. :
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. How the client-server model works? Differentiate it with peer-to-peer network with
advantages and disadvantages. : [3+5]
2. List guided and unguided media used in computer network. Explain Ethernet cable
standards. : [2+6]
3. What is PPP? Explain fault tolerance mechanism of FDDIL [2+6]
4. What is the importance of routing in computer networking? Explain how distance vector .
routing algorithm operates dynamically? What is its problem? [2+6+2]
5. What is physical address? You are given the IP address block 201.40.58.0/24. Design the
subnet for 49, 27, 1145 hosts group so that IP address wastage is minimum. Find subnet
- mask, network ID, broadcast ID, assigned IP and unassigned IP range in each department. [2+6]
6. Define UDP with its header structure. Explain the leaky Bucket algorithm for traffic
- shaping. A [4+4]
" 7. What is DNS? How can you transfer mail over internet? What are the protocols used on
it? ' [1+4+3]
8. Explain IPV6 Headers with its features. Compare it with IPV4. [2+6]
. What is cryptography? How Deffi Hellman algorithm negotiate a shared key between the
receiver and transmitter. Explain with example. [2+6]
[3x2]

i) Hypertext transfer protocol
ii) Flow control mechanism
iii) Web Server

Hekk
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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.

Define protocol. Why do we need layered protocol architecture? Explain each layer of

TCP/IP protocols architecture in detail. [142+5]
Write down the transmission media used for networking. Differentiate between circuit
switching and packet switching. [4+4]
What are the methodologies used in data framing? How a complete link is established
during the dialup connection? Explain. [4+4]
What are the interconnecting devices used for networking, explain in brief. (8]

5. Design a network for the Institute of Engineering central campus, Pulchowk having 5

departments having 45, 35, 40, 23 and 30 computers in their respective network by

allocating public IP to each computer with minimum losses. Assume IP by yourself. (8]
6. Explain TCP and UDP. Describe longestion control algorithm with example. [3+5]
7. Write down the process of e-mail transfer. Explain SMTP, POP3 and IMAP. [5+3]
8. Compare the header structure of IPv6 with IPv4. Write down the major advantages of

IPv6 over IPv4. : [4+4]
9. What are the types of cryptography and why it is needed? Explain RSA algorithm with

appropriate example. : [4+4]
10. Explain the Deffi Helman Alogorithm with example. [8]

*¥%
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8.
9.

10. Explain SSL in brief. Describe the type of firewalls in detail.

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 advantages of computer network? Differentiate between TCP/IP and OSI ,
model. ' [3+5]
Explain different types of multiplexing used in communication system. Differentiate '
between Virtnal-Circuit switching and datagrams. [4+4]
Write down the importance of error detection and correction bits. What is the different
type of ALOHA? [3+5]
Explain the following terminologies Network Layer; Shortest Path routing algorithm, link -
State Routmo Protocol Interior Gateway Routing protocol, ICMP.. [4x 2]
X Desxgn IPv4 sub‘network for an organizatign having 16, 48, 61 32 and 24 computers in ,
each departments. Use 192.168.5.0/24 to dxstnbute the network. o - [8]
‘What is the 1mponance of socket in internet? Explain the Transm:sswn control protocol -
_ along withiits frame format. . - [3+5]
- Define SMTP. What are the importance of DNS and HTTP w}ule you are browsing any R
website? [2+6]
Explain and draw the frame format of IPVA, Describe tunneling in IPV6. [4+4]
Show the working of RSA algorithm with suitable example. [8]
{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 is Internetwork? What are the layer design issues? Explain about connection
oriented and connection less service. [2+3+3]

2. Define transmission media. Why now a day all communication media like twisted pair,

co-axial pair even wireless media are replaced by optical fibre? Justify your answer with
necessary diagram, working principle and transmission mechanism. ' [8]

3. What is pure ALOHA and slotted ALOHA? Consider the delay of both at low load.
‘Which one is less? Explain sliding window protocol. [3+2+3]

4., What is dynamic routing? Explain distance vector routing? What is count to infinity
problem? [1+5+2]

5. Given the class C network of 204.15.5.0/24, subnet the network in order to create the
network in Figure below with the host requirements shown. ' [8]

- Reth: 1 hosts | D= Hosts '
’ ﬁetﬁtzl})wsts nétEs26hosts

6. Describe connection establishment, data transfer and connection release in TCP protocol. [8]

7. What is the importance of DNS? Explain POP3 and IMAP in detail. [3+5]

8. Why IPV4 address is going to replace by IVP6 address? Is IPV6 address
2002::3A03::01:BFF5 valid address? Justify your answer. (8]

9. What is Digital Signature? Explain about any public key encryption algorithm with

' example. What security mechanism is used in transport layer? » [2+4+2]

10. What is SSL? Explain the different types of firewall those can be implemented to secure

‘the network. [2+6]
*kF
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10. What are uses of Fn:ewali? Wnte down features of IPSec and WEP,

' jCanchdates are requn'ed to give then' answars in theu' own vsords as far as pracncablc ‘
Asternpt All questzons - : P - '
The figures in the margin md'zcaie F uII Marks
Assume suitable data zf necessary
1. Explain OSI refnrence model Dlﬁer°nnate betW“en OSI and TCD/IP model [5+3]
2. Compare paokei switched netwonc_ and cucmt switched networks Whlch kind would -
| you pref T and why? Explam various ca‘ohng techmques used in IEEE 802.3 standard. [2+2+4]
3. ~}'.*prIian IEEE  8024. How carier sense mulnple access with collision detcctlon
(CSMA/CD) is better than CSMA?.. L : : [3+5]
Compare and contrast between Hub, Sw1tch Bndge and Router o 18]
5. What is subnet mask? If there are 5 departments which require 27, 28, 7, 12 8 hosts
- respectlvely, Design the subnet with minimum: loss of .IPs and write the. starting and we
S endmgaddress ofeach submet. = .- - . R [1+7]
Gi : Explain- Icaky bucket algonthm for trafﬁc shapmg Dlﬁ'crentlate berween TCP and UDP [3+5}
7. Wiite short netes on: B ' R ’ 8]
&) DNS '
- by Web S"I’V“’r o : :
" Draw the header structure of IPV6 Pxplam about thp majot vmmowment of IPV4. How
IPV4 address is converted into. IPV6 address. : S [3+2+3]
9. Whatis cxpher t°xt‘7 Exnlam the 8 jrnmetnc key and pubh’* key e-rnrptlon o {21-6]
8

e
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v Candidates are requ;red to give their answers in their own words as far as practicable.

) '.( Attempt All questions.
Y The figures in the margin indicate Fi ull Marks.

' Assume suitable data if necessary.

/1/ Can we 1mp]e'nem OSI model in any type of communication? Describe TCP/IP model

with reference to OSI model. [2+6]
2. What is transmission media? Descnbefhe followu:n7 - [2+6)
- a) Twisted pair
b) Co-axial
c) Satellite ) ) L »
- _3 Explain different types of flow control mechanism in data link layer. - (8]

4. ‘\%_’h_a_t’xs,hnkmaie_nmm&7 Describe the working process of OSPF. with an example. [2+6]

-5/ A large number of consecutive IP addresses are available starting at 193.122.2.1. Suppose
that four organizations Pulchok, Thapathali, WRC and ERC request 6000, 2000, 4000 and -
2500 addresses respectively. Design the network and find the first. valid IP address, last [P

address and mask in w.x y.Z/s notanon for ea\.h organization. . (8]

6. “TCP uses a three way handshake to estabhsh a connection”. Jusnfy Explain how flow :
[4+4]

: control is addressed by TCP.
l/Dcscnbe the fol]owmg algorithms [4+4]
a) SMTP
b) HTTPS
8. “IPvd4 and IPv6 coexistence™ v«hakdo&s this‘mean? Explam header translatxon approav.h
with an appropnate figure. —f4+4]
- \/ Explain RSA a!oomhm and describe it with example. - = = . s - [8}
- 10 W'hat ts SSL? How can SSL be used to secure http protoco]" Explam ‘ [2+6]
k%% .
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Candidates are required to give their answers in their own words as far as practicable.

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

Assume suitable data if necessary.

Why it is necessary to have network software’s in Jayered architecture? Compare TCP/IP
and OS] reference model.

Compare the different types of transmitting media with api:ropriate figures.

What are the differences between error control and flow control? Describe Cyclic
Redundancy Check with example.

What is routing? Explain about _B,\Q/P__})IM clarify how routing works in the

internet.

A large number of consecutive JP addresses as are available at 202.70.64.0/19. Suppose
that four organization A, B, C and D request 100, 500, 800 and 400 addresses
respectively, how the subnetting can be performed so, that address wastage Wwill be

minimum?

_ What is congestion control? Describe Token Bucket and Leaky Bucket algorithms.

. Explain the Mail wransfer and Mail access protocol. Show how the email is transferred

from one domain to another domain. Hllustrate your answer with an appropriate figure.

_ Describe Tunneling and Dual stack to transit from IPV4 to IPV6.

What is encryption? How can Deffi Helamn algorithm be used to negotiate a shared key
setween the receiver and transmitter. Explain.

_What are the’ desirable properties of ‘secure communication? Explain how wireless

network can be secured.
ok

.6

[3+5]
(8}

3+5]

[2+6]}

(el
[2+6]

[3+5]
[4+4]

[2+6]

[3+5)
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" ‘and compare T TCP with UDP.

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

AzremptAII questions.
The figures in the margin indicate F ull Marks.

Assume suitable data if necessary. .

" Why are network sofrware designed with layers stacked on top of one another? What are .
[2+6]

the factors to be considered while designing these layers and the interfaces in-between.

“Explain different. types -of multiplexing used in commumcauon ‘system. Differentiate
between circuit smtchmg and packet switching. : .
What are the dlfferent methods of farmmg‘7 Cvompare IEEE 802.3, 8024 and 802.5 .
stendards. . Bs)
‘What are the megor functions of network layer? Expla.m BGP in detail. - [3-1-,5]_;_.;
Design a petwork for the Institute of Engineering, . Pulchowk campus havmo 5

[5+3]

departments haying 45, 35, 40, 23.and 30 computers in their respective network by L
oo [3];};

a[locatmc pubhc IP to each computer with minimum losses. Assume P by yourself
MWhy mulnplemo is requirement in transport layer. Draw the segment stmcn.re of TCP .. :
_ @ i [2+3-’- ]5%‘

Tl

What is HTTP? Explain the protocol W1th reference to the requesf and response header
S [2+6]

- stmicture. -
Drew the frame format of IPV6 Explain about tmmellmg in IPV6. . - [4+4]

9. Why network security is very :mporta.m” E,;plam different tvpes of firewall tbat can used
» [2+6]

1o secure the network. :
10. W]zaa are PGP and SSL? .i:nf'rvpt the message A’"TAC‘(” using RSA algorithm. - [2+2~'—4]'

T
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Candidates are required to give their answers in their own words as far as prachcable
Attempt All questions.
The figures in the margin indicate Full Marks.

Necessary tables are attached herewith.
Assume suitable data if necessary.
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What are the significance of normalization and denormalization in filter design? Derive
equation to calculate the new values of resistors, inductors and capacitors that will change
the half-power frequency of a low pass filter from @ rad/s to o, rad/s. '

‘What are the characteristics of Butterworth response? Derive an expression to estimate
the order (n) of low pass Butterworth filter. Use this formula to estimate the order of
: Butterwonh filter with the following specifications:
= 2000 rad/sec; Omax =1 dB

= 3000 rad/sec; Omin =12 dB

What is the importance of all pass filters in delay equalization? Find the transfer funcnon
of third order Bessel-Thomson low pass filter.

What is frequency transformation? Design a band stop filter having center frequency
2000 rad/s and bandwidth 400 rad/s from a third order Butterworth low pass filter.
[Refer Table 2]

~ What are the properties of LC driving point impedance function? Which of the following
function is LC driving point impedance function? Explain with reason.

8s> +10s
st 4652 +5

o
.

Z(s)=

st 55 +4

s +9s
What are the zeros of transmission? How can they be realized in a network? Explain with
suitable exarples.

Define reflection coefficient. Realize the third order Butterworth low pass filter using
resistively terminated lossless ladder with Ry = 1 Q and R; =4 Q. [Refer Table 2]

CZ(s)=

a pole at s = -8 having high frequency gain of k =2.

What is Quality factor and center frequency of low pass biquad filter? Explain with
suitable diagram. Realize following low pass filter transfer function using Tow Thomas
biquad circuit.

T - 2000

s% +500s + 1000000
10. Why is sensitivity analysis important in filter design? Perform the sensitivity analysis of
¢ in Tow Thomas low pass filter.

11. What is Bruton transformation? Design the 4™ order Butterworth low pass filter with half

power frequency 20,000 rad/s and practically realizable elements using FDNR. -

[Refer Table 2}

[3+2+3]}

Realize an active filter using non-inverting op-amp configuration with a zero at s = -4 and -

3+

H_.,.f§+4+31;'5

31}

[1+4]f.

[2+4]: Lyl
(1451

,[5] ;

[3+5]

[1+4]

[3+5]




12. What is swiich capacitor filter? What are its apphcanons? Demgn a switch capacitor filter
from the following Bode plot. [1+1+5]

A A, dB

edB 3 o {rad/sec)
*¥3
Table 1:
Pole Location for Butterworth Responses
n=2 n=3 n=4 n=5
- 0.7071068 - 0.50 - 0.3826834 - 0.809017
+j0.7071068 +30.86603 +j0.9238795 +j 0.5877852
-1.0 -0.9238795 - - 0.309017
+30.3826834 +j 0. 9510565
-10

Table 2:
Elements values for doubly terminated Butterworth filter normalized to half power frequency of
1 rad/s. '

n Cx Lg C3 L-4 C5
2 1414 1.414
31 2 1
4 07654 1.848 1.848 0.7654
5 0.618 1618 2 1618  0.618
dn L, C, 1 C, Ls
L
R A0 T -
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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 Normalization and De-Normalization in filter design? The circuit given below is
a Butterworth lowpass filter with half power frequency of 1 rad/s. Convert its half power
frequency to 100 Hz using capacitor of 0.01pF. [2+4]
10 1H 1H
2F == § 1Q
2. Derive the expression of order n for Chebyshev Low pass filter, Use this expresion to find
the order from the given w, = 2000 rad/s and ws = 3500 rad/s.specifications: aps = 0.5 . -
dB, anin = 20 db. [4+3]
3. What is delay equalization? What is its importance? Explain. [4]'
4. What is frequency transformation? Design a bandstop filter having center frequency 2000
rad/s and bandwidth 400 rad/s from a third order Butterworth lowpass filter. [1+4]
[Refer Table 1]
5. What are the properties of LC driving point impedance function? Which of the following
is valid lossless impedance function and why?
_ 2(s2+1)(s%+9)
2) Z(s) s(s%2+4)
__(s+4)(s+6)
b) Z(s) = (r3)svs)
_ (sZ+1)(s%+4)
©) Z(s)= s(s%2+9)
Also, find the Foster I form of valid lossless impedance function. [3+3+3]
6. What is transmission zeros in two port network? How can you realize in a two port
network? Explain with suitable example. [1+4]
7. What information does the transmission coefficient revels in a system? Describe a second
order Butterrworth low pass filter using lossless ladder with equal termination of 1Q (i.e
putR1=1Q and R2 = 1Q). [1+5]
8. Design a 4™ order Butterworth LPF using cascade of two Sallenkey biquads having half
power frequency of 10 kHz, using 0.1 p F capacitors. Perform gain compensation if
necessary. [8]
9. Explain the gain enhancement procedure in Sallen and Key biquad circuit. [4]



y Y

10. What information do you get when sensitivity of y with respect to x is 107 Perform
sensitivity analysis for center frequency (wg) of sallen Key lowpass filter with respect to

all the resisters and capacitors present in the circuit. [1+4]
11. What is GIC? How GIC can be used to simulate the floating inductor in the passive filter?
Explain. [5]
12. Design a fourth order Butterworth low filter having half power frequency of 16000 rad/s
using FDNR. [Refer Table 1] [51
13. Design a switched — capacitor MOS filter from the given Bode Plot: [6]
a,dB

"

0dB oo @(rad/sec)

14. What are the merits and demerits of active filter as compared with passive filter? Explain. [5]

L2 2

Table 1:

Elements values for doubly terminated Butterworth filter normalized to half power
frequency of 1 rad/s.

__Ml,.__l__m]‘”
v ) CT c3]_ ‘%1

LEEEE 2

G L, G Ls Cs
1.414 | 1.414

1.848 | 1.848 | 0.7654
0.618 11.618| 2 1.618 | 0.618
L] Cz L3 : C4 LS

=N EN NI ]
o
N
A
w
N
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. What is filter? Why do we need filter in commumcauon system‘? Explam the types of

filter with their magnitude responses. B L

. 2. Derive an expression to calculate the order of Chebyshev lowpass filter. Find the order of '
Chebyshev lowpass filter having following specxﬁcatlons ; o [4+3]
O = 0.25 dB, Cmin = 18 4B ' o

wp = 1000 rad/s, w, = 1650 rad/s

3. What is constant delay filter? What are the steps mvolved in des:gmng a constam delay
filter? Explain with suitable example. - [1+5]

4. What-is frequency transfonnanon? How can you obtam Bandpass filter from given
standard lowpass filter? Explain with example. : - [1+4]
5. How can you assure that the following function is a valid LC impedance function?
8534105 '
Z( ) S+652+5* o
Synthesize it using Foster ] and Cauer II form. B ~ [2+3+3]
6. What do you mean by zero slnftmg? How can it be used for synthesis of two-port
' networks? Explain. {51

7. What is reflection coefficient? Design a third order Butterworth lowpass ﬁlter using
resistively terminated lossless ladder with nnequal termination of R;=1Qand R;=4Q.
[Refer Table 1] : o [1+5]

8. Derive the transfer function of Tow-Thomas band pass blquad and desxgn it with centre.
frequency of 1000 rad/sec, bandwidth of 200 rad/sec and a maximum gainof 1. B e

9. Design an active filter usmg non-inverting op-amp configurahon with following transfer

" function. o ‘ [5}
(s+8)
(s+2)

10. What is the 1mportance of sensmvxty analysis in filter desxgn? Perform the sensxtmty
analysis of Tow Thomas low pass filter. :

T(s) =

o
sd
-+
EeN

tead

ol




11. What is generahzcd xmpedzmce converter (GIC)? How can you simulate the grounded
inductor in the passive filter using GIC?
Realize the following passive filter to be active simulation of grounded inductors. Use
frequency scale factor K¢ = 2000 and also perform the magnitude scale to get practically »
realizable element values in your final circuit. : [2+3+5]

1618F s500mF  1.618F

—W—

12. What is switched capacitor filter? What are its applications? How can you simulate a

mxster using swnched capacitor? Explam with necessary derivations. ' [1+145]
dkkE
Tablel:
Pole location for Buttewvorth lowpass filter with half power frequency 1 radls :
n=2 : n=3 , n=4 n=3
- 0.7071068 - 0.50 . - 0.3826834 - 0.809017
+70.7071068 +0.86603 +10.9238795 , +10.5877852
L0 09238795 |  -0309017
o +j0.3826834 +j0.9510565
-i.0
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Necessary tables are attached herewith.

Assume suitable data if necessary.

What is the significance of Normalization and Denormalization in filter design? At
frequency f=20 KHz and f = 30 KHz a filter is designed to attenuate the input signal by
78 dB and 90 dB respectively. Find the amplitude of the output signal if the 30 KHz input

signal has amplitude of V. : 2+
Derive an expression to estimate the order (n) of lowpass Butterworth approximation. [4+3]
Use ‘this formula to estimate the order of Butterworth filter for the fo!lowmg
spemf' cations: o

= 2000 rad/sec; ' o= 0:5dB

= 3000 rad/sec; : =22dB

What are the characteristics of Bessel-Thomson ﬁIter" Find the transfer ﬁmcnon for 31 - '
order Bessel Thomson filter. ' [2+4]

What is frequency transformation? What are the importance? Obtaxp a band pass filter
having band center (@) at 1K rad/sec and bandwidth of 100 rad/sec from fourth order
Butterworth lowpass ladder circuit.[Refer Table 2] ‘ [1+1+5]

What are the properties of lossless one part function? Dctermme whether the following
are lossless function or not? State with reason. ' - [343+343]

- 4 2 . : 3 : 3 :
| 'Z(s)_(S +39S +8) Z(s)= 4(S +,.25') 2s)= ZS +§S)
(S +4S) (S”+125° +32) (S”+45° +3).

10.
11.

Realize one of the valid lossless function using Foster Series and cauer I methods.

What do you mean by zero shifting by pa:tlal removal of a pole? Explain its significance

‘with suitable example. _ B3]

What information do you get when the value of reflection coefficient is zero? Design
third order Butterworth low pass filter using resistively terminated lossless ladder with

equal termination of 1. [Refer Table 1] - [1+5]

* What is acnvc filter. Design an active filter using pon-inverting op-amp conﬁguratlon

with followmg transfer function. 7(s) = —-}g— ‘ ' [1+4]
R)

Derive the transfer function of Tow-Thomas low pass biquad. Design 2 lowpass filter
having poles at -240004j32000 and dc gain of 2, with practically suitable elements. f4+4]
S )

Perform the sensitivity analysis of low pass Tow Thomas biquad.

‘What do you mean by Frequency Dependent Negative Resistor (FDNR)? Design the 4t
order Butterwoth low pass filter with W,=20,000 rad/sec using FDNR. In your final

circuit all the elements should be practically realizable. [Refer Table 2] [2+5]




e

>

-12. Design a switched-capacitor MOS filter form the following plot. -

' A, dB
' 6d3¥~-~ mTTA
o _@rad/sec
_ 0 dB\o 400 800 1660 —
*¥%k
 Tablel:
Pole Location for Butterworth Responses
n=2 n=3 n=4 n=3.
- 0.7071068 - 050 . - 0.3826834 - 0.809017
+0.7071068 +j 0.86603 +j 6.9238795 +) 0.5877852
-1.0 - 0.9238795 - 0.309017
+j 0. 3826834 +j 0. 9510565
-1.0 -
Tabie 2:

Elements values for doubiy terminated Butterworth filter normalized to half power frequency.of
-1 rad/s. : : '

10 b
— AAA ™ .
Vs C‘) C= G glg
n C1 Lz C3 L4 CS
2 1414 1.414
31 2 1
4 0.7654 1.848 1.848 0.7654
5 0.618 1.618 2 1.618  0.618
n L] . C2 L} C4 LS
L La
1Q ! e

Vs C; L » 1Q

emcuaz

1
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Z(s)=

. What is the importance of

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

The figures in the margin indicate Fi ull Marks.

Necessary tables are attached herewith.

Assume suitable data if necessary.

What is all-pass filter? Where is it used since it passes all the frequency components? [2+2+4]

Derive an expression to calculate the order of Chebyshev low pass filter. Use this formula
to estimate the order of Chebyshev low pass filter baving following specifications: [4+3]

Camec= 0.25dB, w,=1000rad/s -
Cmin = 20dB, ws=1500rad/s

What is the importance of constant delay filter? Find transfer function of third order
[1+4]

constant delay filter.
What is frequency transformation? Design a bandstop filter having center frequency
2000rad/s and bandwidth 400 rad/s from a third order Butterworth lowpass filter.[Refer

table 2}

What are the properties of 1
function is LC one port driving

2 2
s<+1}s +9,Z(s)=

[1+4]

ossless one port network function? Which of the following
int impedance function? Explain with suitable reason.[3+2+3+3]

ssz+4

Realize a valid lossless one part function using Foster I & Cauer II methods.

os in two port network? What are the steps involved in realizing

‘What is transmission zér‘ _
transmission zeros in two port network? Explain with suitable example. [1+4]

Design a third order Butterworth low pass filter using a doubly terminated lossless ladder

having Ry=1Q and Ry=4Q2. [Refer table 1]
What are the advantages of active filter over passive filter? Realize an active filter having
a pole at 100 and a zero at 1000 with a dc gain of 5.

Derive the transfer function of Sallenkey low pass fil

TGE) =— using Sallen key low pass filter. In .your final design the vatues of

s +0.765s +1
capacitors must be 0.01pF and feedback resistors should be equal. [4+4)
sensitivity analysis in filter design? Perform sensitivity analysis

for w, of sallen key low pass filter with respect to all the resisters and capacitors present
[i+4]

in the circuit.

(6}

[3+3]

ter. Design a filter for

et




11. What is GIC? How can you simulate a grounded inductor? Design 2 fourth order

Butterwarth highpass filter having wo=16,000 rad/s and practically suitable elements
using simulated inductors. [Refer table 2]

[143+4)

12. What is switched capacitor filter? How summer, inverting integrator and non-inverting
integrator can be realzied using switched capacitor? Explain with necessary diagrams and

transfer function. [1+5]
# ¥R
- Table I:
Pole Location for Butterworth Responses
n=2 n=3 =4 n=5
- 0.7071068 - 0.50 - 0.3826834 - 0.809017
+j0.7071068 +0.86603 +70.9238795 +0.5877852
-10 -0.9238795 -0.309017
+j0.3826834 £j0.9510565
-1.0

Table 2:
Eiements, values for doubiy terminated ‘Butterworth filter normalized to half power frequency.of

1 rad/s.

1Q ' L,

‘VS C| =

n C L, C;s L, Cs

2 1414 1.414

301 2 1 ,

4 07654 1.848 1.848 0.7654

5 0.618 1.618 2 1.618 0.618

n L C, L; Cy Ls
10 L L,

X \,V—‘r' seseencee
Vs C I % 10

>
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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 Ctar, Cimin, half power frequency, bandwidth, insertion loss and insertion gain with
necessary figures. - - (6]
What-are the characteristics of Butterworth {ilter? Derive an expression to estimate the

. order (n) of low pass Butterworth approximation. Use this formula to estimate the order

of Butterworth filter with the following specifications:
@, = 1000 rad/sec; Opmax = 1 dB

s = 2000 rad/sec; Omin =20 dB

What is constant delay filter? Find the transfer function of third order constant delay
filter. '

What is frequency transformation? What is its importance in filter design? D%ign' a
bandpass filter having @o = 2000 rad/s and B = 400 rad/s from a third order Butterworth
lowpass filter. [Refer Table 1]

What are the properties of RC driving point impedance function? Determine whether the
following functions are lossless function or not? State with reason.

S*+95% +8 ‘ (S*+9)
= ——
Z6)=2" 5 1) Z0)= {5257+ 32)

(S* +4s)
(S*+4S+3) .
Realize one of the valid lossless: function using Foster Series method and Cauer II
method. :
What are- zeros of transmission? How can zeros
Explain with examples.

What information do you get from transmission coefficient and reflection coefficient?
Design a second order Butterworth low pass filter using resistively terminated lossless

Z({s)=

of transmission be realized in circuit?

(51

1
Jadder with equal termination of 1Q. T(S)=——7=¢ 7 245
e )= s+ [2+5]

Derive transfer function of Sallen-Key low pass filter? Design circuit for transfer

1
1 usine Sallen-Key biquad. In your final desi the value
710765511 o E y ol y & °
of capacitor must be 0.01 uF and feedback resisters should also be equal.

function T(s)=
[4+4]

B [2+4%211 

[2+3]

[1+1+4}V~;

[3+3+3+3]

s



i

g
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9. What is Sensitivity? What is the importance of stmsit%vity ané!ysis in filter design?

Perform sensitivity analysis of o in Sallen-Key low pass filter. ) [1+1+4] -
10. What is gyrator? How can you simulate inductor using gyrator? Explain with necessary

derivation. [1+4]
11. Design a fourth order Butterworth low pass filter having half power frequency of 4000

rad/s using Leapfrog simulation. [Use table 1] 6]
12. Why resistors are replaced by switched capacitors in IC technology? Design a switched

capacitor filter to realize the magnitude response given below: [1+5]

m |
6dB

Table 1: Element values for doubly terminated Butterworth Low Pass filter normalized to
half power frequency of 1 rad/sec.

2

c1 2| aG L4 5

n

2| 1.414 | 1424

3 1 2 1

4| 07654 | 1.848 | 1.848 0.7654

5| 0.618 | 1.618 2 1.618 } 0.618
n| 11 |c2j13jcajis

u [ 5]

Vs T c2 ————e EE 12

Fk*k

M



Examination Control Division |Programme

TRIBHUVAN UNIVERSITY Exam. 3
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
BEX Pass Marks | 32

/i Time "} 3 brs.

2076 Ashwin Year/Part

Subject: - Filter Design (EX704)

AN N NN

b
.

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Why do we ne;:d all pass filter if it passes all the frequency components provided to it.

Explain with practical example. Why normalization and denormalization is important in
- [343]

filter design?
What are the characteristics of Chebyshev filter? Derive an expression to calculate the
order of given low pass specifications using Chebyshev approximation. Using your

" expression calculate the order of Chebyshev low pass filter for following specifications.

Passband extending from ©=0 rad/s to ® = 1000 rad/s, the attenuation should not exceed

025 dB _
Stopband extending
40dB. :

What is a constant Delay
second order constant delay filter.
What is frequency transformation? What are its importance. The low pass filter shown
below has a cutoff frequency at 1 rad/sec. Transform it into a band pass filter having
center frequency at 10000 rad/sec and bandwidth of 1000 rad/sec. [1+143]

from o= 2500 rad/s to @ = o, the attenuation should not be less than
‘ [2+543]

Filter? What is its significance? Derive a transfer function for a
' [1+1+4]

tom -~ 2H _ :
JF I AF % 1.0hm
. »>— I 4
What are the properties of a lossless one port network function? Which of the followings
are valid LC function? State with reason. Realize one LC function using Cauer-I and
Cauer-1I method. [2+2+343]
§? 4+ 1)(S?+3 '
2S)= ( 2( )
S(S* +2)
S(S* +2)
P
8 (S*+3)S* +4) : A
der such that the

Design low pass filter using a doubly terminated lossless lad

transmission coefficient is T(S)=-————5 < o> Having R1 =1Q and R2 =4Q. 7
(S+1)S"+S+1) )




7. What are the differences between active and passive fiker? Design an active filter using
non-inverting op-amp configuration with following transfer function.
T(g:i.‘f_g [443]
s+2
8. Draw the circuit diagram of Tow Thomas low pass circuit and derive its transfer function.
Design a second order low pass filter with poles at — 4000  j 397994975 and DC Gain
of 1.5 using 2 Tow Thomas Biquad Circuit. Your final circuit design should have

capacitors of value 0.001uF. [4+4]

9. What is the importance of sensitivity analysis in filter design? Perform seasitivity analysis
for Tow Thomas low pass filter with respect to all the resisters and capacitors present in
the circuit. [1+5]
10. What is Frequency Dependent Negative Resistor (FDNR)? How can it zwoid the use of
inductors? Explain. Design a lowpass filter having o of 10* rad/s using FDNR from the

filter circuit given in question no.4 above. In your final design, all the clements should be
practically realizable. [2+2+4]

11. What is switched capacitor filter? What are the applications of switched capacitor? How
summer, inverting integrator and non-inverting integrator can be realizedmsing switched
capacitor? Explain with necessary diagrams and transfer function. [1+145])

* k¥
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1. What is the importance of scaling in Filter design? Derive element scaling equations. ' [2+4)

Derive the expression to calculate the order n of a Butterworth Low pass filter and use it

2.
to find the order for given specification: Gpsx = 1 dB, Gmia = 20 dB and o/, = 1.5. Also
determine pole locations and transfer functions.
3. What is a constant delay filter? Find the transfer function of 3™ order Bessel Thomson
response having a constant delay.
4. What is the importance of frequency transformation? Obtain a bandpass filter having
®p = 2000 rad/s and B = 400 rad/s from fourth order Butterworth lowpass filter.
- [Refer table 2]
5. Which of the following is LC lossless functions and why? Pick one of the valid LC
lossless fimctions and realise it using Foster-1 and Cauer-I form.
. __ s(s2+4)(s*+6)
) 4= (s2+3)(s2+9) .
. _ (s343)(s*+86)
i) Z0) = {@Zeme
_ (s2+4)(s*+6)
i) Z3(5) = [@myere
. __ (s2+3)(s*+6)
v) 2, (S) T (s2H4)(s249)
6. What is transmission zeros in two port network? What is zero shifting by partial removal
of pole? Explain with suitable example.
7. Design a third order Butterworth low pass filter using resistively terminated lossless
ladder with unequal termination. Ry =1Qand R;=4 Q. [Refer table 1] ‘
8. Derive transfer function of Sallen Key low pass filter. Design second order Butterworth
low pass filter using Sallen Key biquad. In your final design the values of capacitor must
be 0.01pF and feedback resisters should also be equal. [Use Table 1]
9. What is RC-CR transformation? How can you convert a Sallen Key low pass filter into

the Sallen Key High pass filter using RC-CR transformation?

10. What information do you get when sensitivity of x with respect to y is -3. Perform
sensitivity analysis for @, of Sallen Key low pass filter with respect to all the resisters and

‘ capacitors present in the circuit
11. What is GIC? How a GIC can be used to simulate grounded inductor? Explain with
necessary figures and expression. ,
12. Simulate the Butterworth 4™ order low pass filter in resistively — terminated lossless
network using FDNR. (Refer table 2) : '
13. What is a switched capacitor filter? How resistor, summing integrator and inverting lossy
integrator can be realized using switched capacitor filter? Explain with pecessary

denivations.
Fkk

[4+2+4]

[2+3+3])

[2+4]

[1+4)

143 B

m |

e |

(4]

e |
(5]

(6]

[1+5]
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Table I: )
Pole Location for Butterworth Responses
n=2 n=3 =4 n=5
- 0.7071068 - 0.50 - 0.3826834 - 0.809017
+0.7071068 + j 0.86603 +0.9238795 +70.5877852
-10 -0.9238795 -0.309017
+j0. 3826834 +30.95 10565
-1.0
Table 2:

Elements values for doubly terminated Butterwo

rth filter normalized to half power frequency of 1 rad/s

=

10 e
Vs . Ci=4= Cy==  =m=n 10
P I
n C[ .Lz C3 L4 CS
2 1.414 1414
31 2 1
4 07654 1.848 1.848 0.7654
5 0.618 1618 2 1.618 0.618
n L| Cz L3 . C4 Ls
L L
10 § 3
™M
Vs C: "'L ........ . 1Q

.....
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Candxdatw are required to give their answers in their own words as far as practncable.
- Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

element scaling equations. , [4+4]
What are the ch:acﬁshmoflnvmerebysbwmsmme?Dmvetheexmmmmhnhmmereqmmd
order of Inverse Chebyshev Jowpass filter. Using your expression calcnlate the reqmred order of Inverse

Chebyshev filter for foBewing lowpass filter speclﬁcahons - [2+442]
@, =10000, @, =20000 rad's =04, @, =16dB
What is constant delay filtes? Obtain the transfer function of second order constant delay filter. Also mention
. the importance of delay equalization. : (8]

‘ Amethod.

- filter at normalized frequeacy? Obtain a bandpass filter having m—loo mﬁsandmrloooo rad/s from
- followmglowp&ﬁ!terammahmd frequency. o

» -lowpassﬁlter

‘What is frequency transformation in filter design? How can you obtamabandpmﬂlmﬁvm given Jowpass
[1+3+4}

10 O7SHH 18485H

3

Vz() : Tt ot 1%

What aire the properties of lossless one port function? Reahze the followmg fund!m using Caner Tand Poster 18
EEN [24343]

(s’ +9)
6'42°+6)
Define transmission asd reflection coefficient. Symhesm. i(s) = 1/(s3+23’+2s+1) in LC ladder circuit
terminated with Ri=Rz=1Q : [3+3]
. Draw the circuit diagram of Séllen-Key lowpass biquad circuit and derive 'ihe transfer function. How can-you
‘obtain highpass filter from Jowpass one? Design the second order Jowpass Butterworth filter havmg half power

frequericy of 12 KH2 using Sallen-Key biquad circuit. To(s) = 1(s*2 s+1) (44244

What is the importance of sensmvxty analysls in filter design? Perform the sensitmty‘analysxs of Téw Thomas
B ) [2+4] .

Zs)=




9. What is generalized impedance convertes (Gl
the following highpass filter by active simulation
practically realizable clements.

T

lO.Whatis,switchedcapuibrﬁher?Whatarehsappl

requirement.

4

10 1813F

\
I7gm)} 0B

6d8

ications? Design 2 switched capasitor filter for following

000 2000

*%k

4000

8000

rA
o rad/s

[3+5]
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;'if‘)Vha' mformauon do you gct from rcﬂecnon coefﬁcxent” Dec:gn a thrrd order i
- Buttchorth low pass “filter- usmg Resrstwely termmaled lass[ess laddcr mxh equ;d ;

What is an all pass filter?” What is its xmportance" Denve the transfer funr:tron of second
s ordcr constam delay filier. :
A ‘What 1s ﬁ'equency transformauon? How can you convert a low pass ﬁhcr mto a band siop

. Candrdates are reqmred to grve their answers in their own words as far as pracucable

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

Necqssggg tables are atiached herewith.
Assume suitable data if necessary

What is a filter? What is rts importance. i commumcatron" Explam rdeal response and
response of practical filter. : [14+2+3]
Derive an expression to calculate the order of Chebyshev low pass filter. Use this formula

to find the order of Chebyshev low pass filter having followmg specification; [3+3]

a) For pass band extendmg from f =0 Hz to f 32 KHZ the attenuation should not

. exceed 0.4dB
b) For stop band.extending from f=9.8 KHz to f = oo, the attenuatron shou}d not be less

than 52dB

[l+1+4]

ﬁher using frequency transfonnanon T Explam with surtable examplc ' )
3. .'W’hat are the propertres of RC inipedance’ funcnon’7 Whrch of thc foilowmg 1s vahd RC -
R 1mpedance fonction? State with reason. Pick a vahd RC mpedance functlon and realize it = .. .
T ‘:usmg foster 1 and cauerI method. : : [2+2+ +?] o
i (S) . 9(3 +2)

(s +l)

(S+3)(s+7)_.-."::.;:‘1 R
(s+1)(s+5)',rl_x_“;}_.'-: o

A-Deﬁnc zéros of transrmssron How zerm of transmlssxon can bc reahzcd‘7 Explam thh"f_'-zj

[L+4] |

A WL 1 o o oy Ty e

E——




8. Draw the circuit diagram of Tow-Thomas fow pass biqaud circuit and derive its transfer
function. Design a second order low pass filter using Tow-Thomas biquad poles at -450+
17893.03 and dc gain of 1.5. The final circuit should consist practically realizable elements. [4-+4]

9. How excess gain can be compensated in sallen key filter? Explain. . [5]" ’
10. Define sensnmty Perform sensitivity zmalysxs of Tow-Thomas biquad low pass filter. [1+4] |

“11. What is ideal gyrator? How can you samulate inductor using gyrator? Explain with
necessary deriation. ) [1+4]

12. Design the fourth order Butterworth Tow pass filter using leapfrag simulation. In your
final desigo the half power frequency should be 10000 rad/s and practxcally realizable -

elements. [Reter table2] . [7] ) :
13. What are the apphcatxons of sthched capacitor filter? Desxgn a switched capacxlor ﬁlter n
for following requirements. - ' [61-
gain(dB)

.\%'2. _

kR
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11.

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 normalization and denormalisation. Following circuit is a lowpass filter designed

at normalization frequency of w, = Irad/s. Apply frequency and magnitude scaling so that

wo = 10° rad/s and practically realizable elements. [3-+4]
Show that the poles of chebyshev filter lie on an ellipse. Also show the major and minor
axes. : (71
What are the characteristics of butterworth response? Calculate the transfer function of 5t
order Butterworth filter. / © [3+4]
What is frequency transformation? Obtain the bandpass filter from lowpass filter given in
figure 1 having center frequency 10* rad/s and bandwidth of 9.9 x 10° rad/s. - [2+4]

‘Which of the following functions are lossless impedance function? State with reason. [2+3+43]
2 (S*+1(S*+9) b _SE+9) '
(S% +4) (S +16) (SE+1)(S*+3)
2 2 5 3
o 2(S% +1)(S% +9) g S +48°+58

S(S*+4) S*+58%+6
Synthesize one of the valid lossless impedance function using Foster I and cauer I-forms.
What are the zeros of transmission? How can a zero of transmission to be realized?

Explain with examples. [5]
1
Realize the third order Butterworth lowpass transfer function T(s)=———————in
) S +282 +2S+1

the form of resistively terminated LC ladder with R; = 1Q and R, =2€Q. [6]
Derive the transfer function of Sallen and Key low pass Biquad. Using Sallen and Key
circuit, design a lowpass filter having w, of 1000 rad/ses, quality factor of 0.866 and gain

of 2. ‘ [4+4)
Explain RC —CR transformation with suitable examples. e T [4]
What is sensitivity? What is the importance of sensitivity analysis in filter design?
Perform sensitivity analysis of w, in Sallen and Key lowpass filter. 53
What is frequency dependent negative resistor (FDNR)? How can it be used to avoid
inductors in Lowpass LC ladder circuit? Explain from the circuit given in figure 1 design

the lowpass filter having w, = 10* rad/s and practical element values using FDNR. [5+5]

i




Lt

ag

12. What are the applications of switched capacitor filters? Design the switched capacitor
filter to realize the magnitude response given in figure 2.

I} a8 1

26 d% "“f’o;--;.-

f R
A 1
: l
10 1 W wradss
Figure: 2 o

*k¥

[2+5)




Table 1:

‘Pole Location for Butterworth Responses

n=:

n=4

n=5

n:'-’

|- 0.7071068

- 050
+7.0.86603

- 0.3826834
+j 0.9238795

- 0.809017
+0.5877852

4 0.7071068

1-10

-0.9238795

|+ 0.3826834

-0.309017
£j0.9510565

BETE

" Table 2:

Elements values for doubly termi

L,

Q)

O

L. Gy -

nated Butterworth filter normalized to half power frequency of 1 rad/s

z.

2

1414

. 0.7654

1414 °

1.848

G . - L4

0.7654 .
2 1618,

0618 .

1.618

N
2
13 .1
12
15
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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 Normalization and De-normalization? A low pass filter has half power frequency
of wp rad/s. Derive formula to calculate the new value of the resisters, capacitors and
inductors present in the low pass filter if you want to change its half power frequency to

w,, rad/s. [2+5}
What are the characteristics of Elliptical Response? Compare it with Chebyshev and
Inverse Chebyshev response. , [3+2+2]
What is a constant delay filter? Obtain the transfer function of second order constant
delay filter. ' (4]
The following low pass filter has passband frequency w;, of 1 rad/s. Transform it into a
highpass filter having passband frequency of 2KHz. [4)
3H 1H
™M

Vs@ 23F== S20

Which of the following functions are LC driving point impedance function and why?  [2+3+43]

s* +10s® +9
s)=—r——
) s’ +4s
3
2(s) = s’ +4s

s 4557 +6
Also find the Foster parallel and cauer I form of the valid LC driving point impedance
function. ‘ ’
What is zero shifting by partial removal of pole? How can two-port passive circuits be
synthesized using zere-shifting by partial pole removal? Explain. »
What is Transmission and Reflection Coefficient? How resistively terminated ladder
network can be realized with finite transmission zeroes? Explain.

(1+4]

[2+4]




P

" 8. Draw the circuit diagram of Tow Thomas low pass filter and derives its transfer function.

Realize following low pass filter using Tow Thomas biquad circuit.
-2000
T(s)=—
s2 + 500s 41000000

9. How can the gain enhancement be performed in & Sallen-Key circuit? Explain with
necessary diagram. _

10. What is sensitivity? Describe it's importance in filter design? Perform sensitivity analysis
of quality factor in Tow Thomas Low Pass Filter.

11. What is GIC? How a GIC can be used to simulate a grounded inductor? Explain with
necessary figures and derivations.

12. The following circuitis a third-order Chebyshev lowpass filter. Simulate it using the leap-
frog method. The final design should have wo = 4000 rad/s and practically realizable

element values. jq 2026H  2026H

+

1Q

Vi UMFT L7

13. Why resistors are replaced by switched capacitor in IC technology? How can you

simulate a resistor using a switched capacitor? Explain with necessary derivations. Also
draw the switched capacitor equivalent circuit for inverting summer lossy integration and
non inverting integrator.

*kk

[4+4] .

(51
161
(5]

(83

73

e
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Cand1date> are reqmredto give thexr answers in theu own words as far as pracucable '
_'AztemptAll questions. , : L
The figures.in the margin i mdzcare Full Marks L

Necessary tables are attached herewztk :

As.mme suztable data zf necessary R

: What is: thc s:gmﬁcance of normahzatlon and- de~n0rmahzat10n in ﬁl'er d&szgn‘? ‘The S
following is a pass 1 ﬁiter with o, =1 rad/sec. Modify the circuit so that it becomes a low ,

B pass ﬁltcr thh a pass band of 1000 rad/sec and a load resistance of 75 Q E [') +3]

Dcnve an expression to calculate the order of Inverse Chebyshev low pass filter. Use ﬁus
formula to estimate the order of Inverse Chevyshev low pass filter having following

specification:
O, =025dB, w, = 1000rad/s

[5+3]

o =18dB, -—1400rad/s

3. Whatis delay equalization? How can it be done? Explain with necessary figures. [ Sj

W
B

. lossless functlons and synthcsme it usmg Foster and Cauer methods.

f:u) Z (s)

sy example

111) Z3 (s). =

Deﬁne transm]ssxon zeros How zeros of transmxssxon be reahzed’7 Explam w:th smtable

What are the applications of Frequency Transformation in Filter Design. How can you
‘obtain a high pass filter from a g]ven low pass filter? Explain with a suitable example. [6]

Which of the following is LC lossless function and why? Pick one of the valid LC .
[2+3+3}

s(s? +4)(s +9)
+2)(s +10)
(s +2)(s +10)
s(s +5)
-8 +25
7s(s +5)(s +50)

l) Z()—

BEOR



7. Design a third order Butterworth lbw pass filter using resistively terminated -lossless
ladder with unequal termination. Ry = 1€ and R, = 4Q (Refer table 1)

. 8. Realize the following transfer fonction by cascading two first-order sections using -

: .~in\i§:xft_ing' op-amp configuration. -
CTEy=S—— -

' 9 - DcSLgn Saﬂéxi key lowéaéé ﬁitef ,_fof fourth érdér:‘ B\;-tt'é,ri worth ﬁlftcf. The fmal cu‘cmt '

L shojxld have wo = 10,000 rad/s have and practically realizable.elements. (Refertable 1).. o

10. What. information do you get when the s_ensitivity of x with respect to Yy iS“-S? Perform
. sensitivity analysis for center frequency (wp) .of the Sallen Key low pass filter with
respect to all the resistors and capacitors present in the circuit. PR

11. Draw the circuif diagram of an g‘eneraiizéd- impedm;éé converter. Dérive the réléﬁégship :

between input and output currént.-How can' it be used to simulate a grounded FDNR? L

© Explain. © 7

" rad/s using frgquency',dgwndgnt:negative resister (FDNR): (Use table2) ~ .7~

' 1'2;.D§s'igi1 a Fourth bfde},-Bhﬁerwofﬂg low pass ﬁlter_having. half bower fré'quer’xéy bfAé_OO S
13..What is switched - capacitor filter? Design a swiiched capacitor filter to ‘realize thé ~ -~ .
SR 4 calze, vy~

magnitude response given below:

' . iTiéB |- -

© | 46 dBroctave . .6 dBloctave

0 X . ~
. 10 . 104 (V rad/sec

FLT)

m

R

B
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.. Tablel: - - .

" Pole Location for Butterwonh Responses ] 'l

=5

n=2 . . n=3.

n=4

- 0.7071068 . - 050 -

- 03826834
| 09238795

" 0.809017
4 70.5877852
~0.309017

+0.7071068 +0.86603
‘ ' -1.0

o |+j0.3826834 .

- 0.9238795

% j 0. 9510565

S & LR

Tz

. Elements v_al'ues: for 4d6ﬁbjly terminated Butterworth filter normalized 10 half power frequericy of 1 'r__a&/s T

. 1Q

I.Q"

....

G Gy =;-'

L, G _ Ly

&

1.414
1
.0.7654
0,618

1.414
2 1

1848 1848 07654

C 0618 |

Ly

1618 . 2 "1.618

C2 ) L3 C4

™ Faae

L]' L3

. C1==

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

v Attempt All questions. . - . o :

v The figures in the margin indicate Full Marks. — —= -

v Assume suitable data if necessary. o . -

L
.

Define the terms: am;, Gtmin, Half Power Frequency, Bandwidth, Insertion Gain and
Insertion Loss with necessary figures. ,

A Clicbyshcv low pass filter has following specifications:
Omax = 0.5 dB, wp =1 1ad/s ' ) _
Omia = 22 dB, 05 = 2.33 rad/s

Find the minimum order required to meet
function. '

3. What is delay equalization and how can it be done? Explmn ‘with necessary figures.

4. What is frequency transformatio

10.

11

12

“13.

- T(S)=

- elements.

n? Describe the freq’uéncy transformation from low pass
1o band stop filter with example. ‘ ‘ .
Realize the given function Z(S) using Cau

_ 48" +408 +36
‘ - §+4S .
Synthesize a two port LC ladder to satisfy the following open circuit impedance
k(s +9) s’ +1) :

== () ="

s(s* +4) s(s® +4)

hen the transmission coefficient has- unity value? Design a

What ‘do you understand W
third order Butterworth low pass filter using Resistively terminated lossless ladder with

equal termination of Ry = 1 Q and Ry = 1 . (Refer table 1)
n-inverting op-amp configuration with following transfer

er-1 and Caver-Il method

20)

parameters: z,/{s)=

Design an active filter using no
(s+8)

(s+2) . :

Draw the circuit diagram of Sallen-Key low pass filter and derive its transfer function.
Design second order butterworth low pass filter having half power frequency of 10 KHz
using Sallen Key biquad. In your final design the value of capacitors must be 0.01uF and
feedback resistors should also be equal (Refer table 1). _ )

ty. What is its importance in modem filter design? Compute the
en-Key Low pass filter. '

What is the importance of Bruton transformétion'in filter design? How can you simulate
FDNR using generalized impedance converter (GIC)? Explain with example. e

Design third order Butterworth low pass filter using Leapfrog simulation. (Refer table 2).
Your final design should have half power frequency of QKIfI"z”apc_iﬂpr'agtipally_xealizablg

function. T(s)=

Define Sensitivi
<ensitivity expression for the ©p of Sall

Design a switched capacitor ﬁlt.erfto rea]izeﬂie transfer ﬁm‘btio_n:'i v ' E
(S+200)(S+800) - - - S
T(S+400°

(6]

!

the speciﬁ;:atioxis and also find the transfer

4

4
(6]

Ry
[1+6]

2

[5+4]

(5]

6]
[3+5)

i



L

Pole Location for Buttesy
A - 0.50 » - 0.3826834 : - 0.809017 h
’ _ +j 0.86603 ) %+ 03238795 7 1 +£10.5877852
1-10 - 0.9238755 ~0309017. .. |
“ [xjo.3826834 +j0.9510565 S

-1.0

: Table 2 , ;
Elements values for doubly terminated Butterworth filter normalized to half power frequency of 1. rad/s

1 _

Vs C) Gy

i
2
1l
i
H
1
13
)
L]
H
AN
L -

n G -1, Cy Ly Cs
2 1.414 1.414 ' -
R N 3T g ..

. 14 0.7654 1.848 1.848 0.7654
5 0.618 1618 2- 1.618  0.618
n L] : Cz L3 . C4 L5

L Ly

-----

ok

-
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v Candidates are required fo give their answers in their own words as far as pracncable

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

v Assume suitable data if necessary.

)/ What is the sxg;mﬁmnce of scaling in filter design? Derive the necessary expressions to
determine the new values of circuit elements in the case of magnitude and ﬁequcncy

scaling. [6]
2. Derive an expressmn to calculate the order of Inverse Chebyshev low pass filter. U this® '

formula to estimate the order of Chebyshev low pass filter having following’

specifications: - [5+3]

0., =0.25dB, ©, =1000rad/s .

o, =18dB, © o, =1400rad/s —

of fourth order Bessel-Thomson low pass filter.

4 What is the importance of frequency transformation in filter design? The circuit given in
_ figure belowcis a lawpass filter having passband frequency of 1 rad/s. Obtain a band pass

'Explain the importance of all pass filters in delay equalization. Find the transfer function
' v [3+3]

[243]

filter having @, = 2000 rad/s and B = 400 rad/s.
' 10 0.9941H
p— BTG -+
—L - 1Q V2
vi ! 57)2371? Tﬂm?r -
[2+3+3]

Which of the followmg ﬁmchons are LC drmng point unpedance function and why?
Z(s) = s(s +4)(s? +16)
. (s +D(2+9)

(s+2)(s+5)
s ) (s +)(s+4)
Also find the Faster series and Cauer 11 Reahzanon of the valid LC dnvmg pomt
impedance ﬁ.mctxon N

_ example N

- /6 What is transnussxon zeros? Explam "zero slnftmg by parnal removal of polc wnh L
_ : o o T [1+4]~




/ What is transmission coefficient? What information do we get from it? Derive expression
for reflection coefficient for a resistively terminated LC ladder circuit.

_38. Realize a system using inverting op-amp configuration with zero at s = -2 and pole at
s = -5 and having high frequency gain of 2. ‘

¥&. Perform sensitivity analysis for center frequency (W,) and quality factor (Q) of the Tow
Thomas low pass filter with respect to all the resistors and capacitors present in the
circuit. ’

A0. What is Frequency Dependent Negative Resistor? How can it be used to avoid bulky
inductors in the design of your circuits? Explain with suitable examples.

M. Using heapfrag method simulate the LC ladder circuit given in question number 4 to
obtain a low pass filter having passband of 6KHz and suitable element values.

«12. What is switched capacitor filter? How inverting lossy integrator, integrator and non-
inverting integrator can be realized using switched capacitor? Explain with necessary
diagrams and transfer functions.

3. Draw a neat and clean circuit diagram of Tow-Thomas Low Pass Biquad filter and derive

_it's transfer function. Design a low pass filter using Tow-Thomas Biquad circuit which
has poles at 1000+8994.03;j and DC gain of 1.89. Use 0.01F capacitor in your design.

*¥¥

[2+5]

Bl

(51
g

(6]
7

91
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v" Candidates are required to give their answers in their own words as far as pracucable

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

v’ Assume suitable data if necessary.

10.
[

12.

R

What is normalization and denormalization? Explain the xmportance of normalization and denoxmal li2ation »

iy filter design with éxamiple. [6]
Derive the relation to cilculate the order of Chebyshev filter. Using this formula calcu]ate the required

order of Chebysheyv filter for foi]owmg lowpass filter specification. [5+3]
Omex = 0.5 dB =20dB
. o, = 1000 rad/s 2000 rad/s
What are the characteristics of c]hptxc response? Compare it wﬁh that of Inverse Chebyshev response.  [6)
How can you obtain a bandstop filter from given lowpass filter? Explain with a suitable example. [5]
What are the required properties of a function to be realizable? Explain the properties of lossless two port
function. [3+3)

Which of the following function is valid RC admittance function? State with reason. Realize one of the, RC ..
admittance function in Foster I and RC ladder farm. [2+3+3]

_ {s+1){s+3) _ (P43 ;o = (sH2)(s+4) = G+1)(s+3) -
Y(s) (s+2)(s+4)’ Y( ) s(s2+2)(s2+4) Y (s) (s+1)(s+3)° Y(s) s(s+z)(s+4)

Define transmission and reflection coefficient. Explain how resmwely terminated ladder network can be
realized with finite transmission zeros. [2+4]

Draw the circuit diagram of Tow Thomas biguad filter and derive 'ts lowpass transfer ﬁmctmn. Desx gna

second order Butterworth lowpass filter having half power frequency of 5 kHz using Tow Thomas biquad
circnit. Your final circuit should have all capacitors of 0.001uF. [4+4]

How gain enhancement ¢an be performed in Sallen and Key circuit? Explain with necesséry diagram. [5]
What is sensitivity? What is its importance in filter design? Perform the sensitivity analysis of quality

factor of Tow Thomas biquad lowpass filter. [1+1+2]
What is generalized impedance converter (GIC)? How Antonious’s GIC can be used to simulate grounded
: [6]

~ inductor? Explain with necessary figures and derivations.

What is FDNR? Explain: how FDNR avoids the use of inductor. Following circuit is 2 lowpasé filter having
haif power frequency of 1 rad/sec. Obtain a lowpass filter having half power frequency of 5 kHz and

largest capacitor of 0.01 pF using FDNR. [2+4]

10 1.618H 1.618F
A S —— o FEEEEN .
+ . .
cT \ - -_'.-J:—- e - —— ~..,_._.A,"_'.','."_' L
Vi “Tos18F | 20F “18F 19 = V2

‘What is switched capautor filter? What are its appnccztxons? Draw the swztched capactzor equwalcnt circuit
ce T [6}:'-

for mvertmg summer, lossy integrator and non- inverting integrator. .

Rk
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v Candidates aremqmred to give their answers in their own words as far as practicable.
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v’ The figures in the margin indicate Full Marks.
¥ Necessary tables are attached herewith. :
v Assume suitable data if necessary.
1. Define Gmax, Omin and half power bandwidth with necessary diagrams. At frequency £=20
KHz and f=30 KHz a filter is designed to attenuate the input signal by 78 dB and 90 dB
respectively. Find the amplitude of the output signal if the 30 KHz input signal has
amplitude of 1V. [3+4]
2. Derive an expression to calculate the order of Chebyshev low pass filter. Use this
formula to estimate the order of Chebyshev low pass filter having following specification:
Omax=0.1dB, w,=1000 rad/s ) [5+3]
Olmin =20 dB, ws = 2500 rad/s
3. What is constant delay filter? What are the steps involved in designing constant délay
filter? Explain with necessary example. o " [6]
4. What is the significance of frequency transformation in filter design? How band pass
filter can be obtained from prototype low pass filter? Explain with example. [1+3]
5. Which of the following functions are LC driving point impedance function and why? Pick
one of the valid LC driving point impedance and synthesize it in Foster-I and Caver-I
(S>+1)s2 +5) 5s5(s2 +4)
form: Zy(s) = —5—"5—= Zy()=g——— : [243+3]
B (s"+2)s* +10) (DT +3)
2 - i .
s"+1Xs +9 s+2)(s+5
» s(s* +4) (s+1)(s+4)
6. What is transmission zeros? What are the steps involved in realizing transmission zeros of v
a lossless two port network? Explain with suitable example. ‘ [5]
7. What is reflection coefficient? Design a third order Butterworth high pass filter using
resistively terminated lossless ladder with equal termination of 1Q. (Refer following
table). : . [1+6]
R Eocation for Butterworth Responses
In=2. n=3_ n=4 . In=5
- 0.7071063 |- 0.50 . - 0.3826834 . - 0.809017
'+ j 0.7071068 + j 0.86603 +§ 0.9238795 + j0.5877852
-1.0 -0.9238795 - 0.309017
+j0. 3826834 + j 0. 9510565
-1.0
8. Draw the circuit diagram and derive transfer function of Tow Thomas Biquad circuii..
Design a low pass filter using Tow-Thomas Biquad circuit with poles at -500 + j 2449.49 . -

[3+5]



P

s

9. What is RC—CR transformation? Draw the circuit diagram of hxgh pass sallen-key biquad :
obtained by RC-CR transformation of its low pass counterpart.

10. What is signal parameter smsmwt)ﬂ Perform sensitivity ana]ysls for center frequcncy

-(Wo) of Sallen-Key b:xquad with respect to all resistors and capacitors present in the “i%% -
[1+4] _,

circuit.
11.What is GIC? How a GIC can be used to simulate grounded inductor? Explain with
necessary figures and expression. {51
12. Simulate third order Butterworth low pass filter using Leapfrog simulation. (Refer
following table) ' [6]
Elements values for doubly terminatéd Butterworth filter normalized to half power frequency of 1 rad/s
1 L,
AAA r’wL
VWA SR—
Vs (+) Cl:z C3=F ........ § 1
n G 1, G Ly Cs
2 1414 1.414
EAE S ¥ . S
4 07654 1.848 1.848 . 0.7654
50618 - 1618 2 1.618 0.618
n L] Cz L; C4 Ls
1 I - I |
. TR AAAR! _ | AAS T
>
_Vs'(*) . o R 21
13. What is switched capacitor filter? What are its applications? Design a sthched capacitor
filter to realize the magnitude response given below: ’ [2+5]
Cmasd
204db
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36 TRIBHUVAN UNIVERSITY © {Exam. BEE i e
--w . INSTITUTE OF ENGINEERING Levsi BE Foll Mzris [ 80 |
Ezami ation Contral Divisicn | Progrzmms BEX Pas Marks {32 |
- 2969 Chaiira - Year /Part | IV /I | Tims Jhrs. |
..S’:gbject: - Filter Design (EX704) '
. - Cendidates are required te give their answar ssin mm own words as far as L,rac-rcabtv.
¥ Atiermpt A guestiors. :
¥ The figures in the margin ma',ca.e Full Marks.
v Assume suitable data if necessary.
1. What is the msc‘tan&, cf Nomahza“m znd Denormalization in filter design? Derive
element scaling equations. : ’ [2+45]
+g:-Perive the expression to calculate the-order- of. Butterworth- 2ppronimation for_given
lowpass filter specifications. Calculate the order of Butterworth low pass filter having
following specification; [5+3]
i) Passband exiends from o = 0 to © = 200 rad/s and the aitenuaiion in the passband
sheuld not excsed 0.1dB.-
ii) Siopband extends frem @ = 2000 rad/s tc © = o and th\, attenuation in the stopband -
should not be less'than 30 dB
3. ‘What is 2 constant delay ﬁx =7 Find the transfer function of a third order Bessel Thomson. : :
response havmg constant delay. "7+4]_
4. What is hP\.l’JenC}’ transformation? Descr.be the frequency 'n'ansformatlon from low pass . '
o band stop u.te. with example. - ; _ 4]
'5. Whichof the followma fusctions are Lf“ driving point impedance function and why? - [4+3]
Z5ye S g SEEDETD) e T
}= . A N
{s +9)(s +16) (s +4)s* +16) -
9= s(s?+4) . N 2As+1)(s+3)
7 2(s? 4 1)’* +9) (s+2)(s+4)
Also find the Cauer [I realization of the valid LC dri vmg point mpedance function. .
6. What is "zero shifting by partial remo val of pole"? Explain with example. Also mention A
its importance 1n twe port retwork synthésis. : ST [4+2]
7. What is transmission coefiicient? What information do you get from the n"ansm: ssion
coefficient? Design a second order Butterworth low pass filter using lossless ladder with
equal tﬁiminaiiop__ of 1QieR,= 1 and R, = 10 (Refer Table 1) [1+1+5]
8. Draw the circuit Giagram of Tow thomas biguat low pass filter and derive Iis f*efsf.r
function. qu.g 2 second order low pass flter using Tow Thomas biguad circx.if havin
cles at -750 + j 661.44 and de gain of 2. Use capacitor of value 0.01uF in your desi 8]

™)



10. What do you understand 'when

it amalvs
nIIvily anaiysis

~ -

_ Perform s¢

11. What 15 generalized impendance converier

incuctor 1n

the passive filte
having half power frequency of rad/sec. De
frequency of 4.5 kHz by

s

ithe s

. - - Y grare noiallowed fo use inGucters nt

=

for Quality factor Q of
' respect to 2! the resistors and capaciiors present in the circuit.

he T

2o 2

bapmd -

sitivity of v with respect to x is equal to -37
ow Thomas low pass filter with

{GIC)? How can you simulate the grovnded

r using GIC? Explein The following circuit is 2 high pass fiter

capacitance should be €.1 pF.

v,

1G

. .‘ -
sien a high pass filter having half power
active simulation of inductors. In your final circuit the lergest +

[2+4+6]

AW

(Y
o/

12. What is a2 switched. capaciior filter? What are its applications? How can you simulate 2

résistor using switched capacitor? Explain with necessary derivation.

Tzble 1: Pole Location for Butterworth Responses

" 1[3+3]

n=2

n=3

n=4

n=5

-0.7071068
+j 0.7071068

-0.50

+i 0.86603

-0.382684

+]0.9238795

-0.805017
4 0.5877852

-1.0

-0.9238795
+j0.3826834

-0.309017
+ 0.9510565

=
—t
(R

-1.0
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2079 Bhadra Year/Part 11/1 Time 3 brs. |

Subject: - Computer Organization and Architecture (CT 603)

AN N NN

L
.

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 about the structural and functional viewpdint of a computer. Explain different
elements of bus design.

Write a code for X = ((A+B)/C) + (D - E) using three addresses, two addresses, one
address and zero address instruction format. A .
List out the different types of addressing modes and explain each of them with suitable

. example.

Describe the operation of hardwired control unit with a typical block diagram. Explain the
operation of microprogram sequencer used in microprogrammed control unit.

Explain arithmetic pipelining with example. Describe different types of pipeline hazards
with example.

6. Draw the flowchart for Non-Restoring Division. Perform 13/5 using restoring division.

7. Explain floating point addition and subtraction algorithm with an example.

8. Describe how Set-Associative Mapping works in Cache memory mapping. Explain

9.

different write policy techniques in cache memory.

Elaborate the roles of I/O interface in a computer system. Explain how data transfer is
performed with programmed I/O technique with necessary diagram.

10. Compare and contrast the interconnection structures used in multiprocessing

environment.
* kK

42
18]

[8]
[5+5]

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

[3+5]
(10}

(4]
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Subject: - Computer Organization and Architecture (C’T 603)
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10.

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

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

Assume suitable data if necessary.

What is performance balance and why it is required? Explain different elements of bus
Describe the instruction cycle state diagram. Write down the code to evaluate
Y = (A-B+C)*(E+F/G) in three addresses, two address, one address and zero address

instruction formats.

List out the different types of addressing modes and explain them with suitable exarple
for each. S _ S o ’
Differentiate between control memory and main memory. Draw the block diagram of

[2+4]

[4+6]

(8]

Microprogram Sequencer for a control memory, explain its operations. [3+71 .
What is vector processing? How pipelining improves the performance of a computer?
Explain with an example. B {10}
Explain restoring‘division algorithm. Use this algorithm to divide 31 (Dividend) by 13
(divisor). (81 -
Explain floating point multiplication algorithm with an example. (6}
What do you mean by write policy? Discuss and differentiate direct mapping and
associative mapping functions in cache design. ' {8}
What are the functions of VO Module? Why priority interrupt is needed for data
~transmission between COU and VO device. Explain the types of priority interrupt in
detail. : A (10}
Compare and contrast the interconnection structures used in  multiprocessing
~ | (4]

environment.
*%k
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10.

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

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

Assume suitable data if necessary.

Differentiate between computer organization and architecture. Compare and explain the
bus Structure of typical computer system.

Write down the code for Y = (A-B/C) x (D+ExG) / F using three address, two address, -

one address and zero address instruction format.

Comparison between different types of addressing modes with its advantages and

disadvantages.

Wriite down the symbolic microprogram for fetch routine and addition execute routine.

Explain with diagram the working of microprogram sequencer for control memory.

How pipeline processing is done in an instruction pipeline? Explain four segment

instruction pipeline with timing diagram.

Describe the procedure for floating point addition and subtraction with help of flowchart

and example.

Draw the flowchart of Booth’s multiplication algorithm and multiply -7 * —10 using

Booth’s multiplication algorithm.

Explain various mapping methods used in cache memory organization and compare each

of them with example.

Explain with block diagram of DMA controller. How DMA techniques is different from

programmed Input-Output?

Differentiate between tightly coupled multiprocessor and loosely coupled multiprocessor.
L 23

[2+4]
(8]
[10]
[4+6]
[3+5]
[6]
[4-+4]
[10]

[6+4]
[4]
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v Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. Explain different types of bus arbitration and compare them. [6]

2. Explain different types of data manipulation instructions with example. [8]

3. Explain the component of CPU. Comparison between RISC and CISC architecture. [2+6]

4. Explain the organization structure of a microprogram control unit and the géneration of
control signals using micreprogram. [10]

5. What is meant by hazard in pipelining? Explain with example data and control hazards in
pipeline conflict. [4+6]

6. Explain the non-restoring division algorithm for division. Divide 10/5 using non-restoring
division. [5+5]

7. Explain the floating point addition and subtraction process using flow chart. [3+3]

8. Explain Least Recently Used (LRU) replacement algorithm in case of hit and miss with
suitable example. (8]

9. Differentiate between isolated and memory mapped Input-output. Explain with block
diagram of DMA transfer in a computer system. [4+6]

10. Compare and contrast the interconnection structures used in multiprocessor system. [4]

* k¥



TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING Level BE Full Marks | 80 |
Examination Control Division | Programme | BEX,BCT | Pass Marks | 32 =
2076 Chaitra Year/Part |HI/1 Time 3 hrs.
Subject: - Computer Organization and Architecture (CT 603)
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. Draw the instruction cycle state diagram with example. [6]
2. Write down the code to evaluate Y = (A - B/C)*[ D + (E*G) ] in three address, two
address, one address and zero address instruction formats. [8]
3. Define addressing modes. Mention the different types of addressing modes and
comparison between them. [2-+6]
4. How address of micro instruction is generated by next address generator in control unit?
Explain with suitable diagram. [8]
5. Explain four stage instruction pipeline and also draw a time-space diagram for four
segments having six tasks. [10]
6. Explain the Booth’s algorithm for multiplication. Multiply 10 x (-5) using Booth’s
multiplication algorithm. [5+5]
. Comparison between restoring and non-restoring division-algorithms with example. [6]
8. Define cache mapping techniques. Explain direct mapping technique with suitable
diagram. Why replacement algorithm is necessary in associative mapping? Justify. [2+4+4]
9. Comparison between program I10, Interrupt driven 110 and direct memory access. Why
[8+2]

10. Discuss about hypercube interconnection network with example.

data communication processor is required in an 110 organization.

[4]

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

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

Assume suitable data if necessary.

What is PCI? Explain the design goals and performance metrics for a computer system

regarding its organization and architecture. [1+5]

2. Write the arithmetic statement Y=(W+X)*(Y-Z) using Zero, One, Two and Three address
instruction format. [8]
3. Explain the different types of addressing modes and compare each of them. [8]

4. Explain block diagram of micro-programmed control organization. Describe various
fields in micro-instruction format with diagram showing different fields. [4+6]

5. Describe the hazard in a pipeline. Explain the different types of hazards. How can these
be overcome? [2+4+2]

6. Write an algorithm of booth multiplication. Perform 8x4 using booth multiplication
algorithm. [10]

7 Differentiate between restoring division and non-restoring division and non-restoring
(6]

9.

division algorithm.

Describe cache operation in briefly. Explain about associative mapping technique. Give
reasons why replacement algorithm is not required in direct mapping technique. [2+6+2]
Explain the DMA operation with block diagram. How does DMA have request over the

CPU when both request a memory transfer? [8+2]

10. Discuss about tightly-coupled multiprocessor with block diagram. [4]

*k¥
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10. Explain inter-processor synchronization with example.

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 computer architecture. Discuss the lLimitations of using single bus system to

connect different devices. What does width of address bus represent in a system? [2+2+2]
Design an 2-bit ALU that can perform subtraction, AND, OR and XOR. [8]
Write a code for Y=(A+B)/C + D/(E*F) using three address, two address, one address and

zero address instruction format. (8]

Differentiate hardwired and micro-programmed control unit. Draw and explain block
diagram of micro-programmed sequencer for control memory. :
Derive expression showing speed up ratio equals number of segments in pipeline. Discuss
in detail about data dependency problem that arises in pipelining along with its solution. [3+5]
Write an algorithm for non restoring division. Perform the 10/3 using restoring division
algorithm. :

Multiply -6x-11 using Booths Multiplicatién algorithm. ' [6]
Write characteristics of memory system? Suppose main memory has 64 blocks and cache
memory has 8 blocks when 10 blocks of main memory are used, show how mapping is
performed in direct mapping technique. ' :

Explain three reasons behind the requirement of 1/O interfaces. Why memory address .

spaces are reduced memory mapped I/O ? Describe DMA controller with suitable block
[3+2+5]

diagram.
4]

[10]

[3+7]

[4+6]

ok
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2075 Ashwin Year/Part |II/1 Time 3 brs.

Subject: - Computer Organization and Architecture (C7603)

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

v
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Explain the Interconnection structures of computer. : [6]
2 Write codes for given operation using zero, one, two and three address instruction format. [8]
3. Differentiate between RISC and CISC architecture. [6]
4. Draw the diagram of Micro-programmed sequencer for a control memory and explain it. [10]
5. Explain six stage instruction pipeline with example. [10]
6. Explain Booth’s multiplication algorithm for signed 2’s complément numbers in details

with a suitable example and give the hardware requirements diagram. [10]
7. Differentiate between restoring and non-restoring division. [6]

8. Explain the various types of elements of cache design and also explain the various

9.

mapping techniques used in cache with example. [4+6]
Why ILO processor is needed in ILO organization? Explain the CPU-IOP communication

with diagram. [3+7)

10. Write down the characteristics of multiprocessors. (4]

*okk
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Anempt All questions.
The figures in the margin mdtcate Full Marks.
‘Assume swtable data if necessary. : -

. Draw mstructlon cycle, state dlagram with mtermpt and explam it. - [61°
Write down the neod for addmssmg modes Explam the various addr&ssmg modm thh o
example . N : - [8]

' Write the anthmetxc statement I

- X= (P+Q) x (R+S) using zero, one, two and three address mstructlon format .'[3]‘ -

. Compare and contrast between hardwired and rmcroprograrmned contro} unit. Explam the -
micro program sequencer used in microprogrammed control unit. : [4+6]
What is pipeline? How performance of computer is increased using pipelining? Explain

~ with example. [2+6]

. Perform multxphcatxon 7 x3 using booth algonthm 6]
Explam the process-of floating point number addmon and subtraction with flowchart and :
example. [10]

. Write down the characteristics of memory system. Suppose main memory has 32 blocks

and cache memory has 8 blocks when 12 blocks of main memory are used, show how
mapping is performed in direct mapping. [4+6)
Explain /O Interface. Compare programmed /o, Interrupt driven /O and direct memory

- access (DMA). [2+8]

Candxdatos are reqmred to give then' answers in thelr own words as far as practxcable.

10. Explain various configurations of OS in multiprocessor system.

ko
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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 instruction cycle state diagram with intérrupt. [6]
Write codes using 3, 2, 1 and 0 gddrcss instruction formats to perform given operation. [8]
X=(A*B/C)-(D+E/F). _

Describe various fields in microinstruction format. Explain about the sequencing

techniques used in microinstruction format with necessary diagram. [10]
Explain microinstruction format showing all the fields in detail. Write symbolic
microprogram for fetch cycle. [10]

5. Explain arithmetic pipeline with an example of 4 segments. Describe different types of

array processing. [6+4]
6. Write an algorithm flow chart and hard ware design of restoring division with example. [10]
7. Draw a flow chart for floating point multiplication algorithm. ' [4]

8. Explain about associative mapping technique. Give reasons why replacement algorithm i is

10.

required in associative mapping technique? 18]
Explain the block diagram of DMA controller and also explain how DMA is used to
transfer data from peripheral.

Differentiate between tightly coupled multiprocessors and loosely coupled

multiprocessors. _ [4]
. * k%
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2073 Shrawan

_Subject: - Computer Organization and Architecture (CT603)

11. Describe how the multiprocessor systems increase the performance level and reliability.

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

v
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary. .
1. What do you mean by interconnection structure? Explain different types of
interconnections indeed required in Computer Architecture. [2+4]
2. Write a code for Y=A*(B+D/ C)+(G*E)/ F using three addresses, two address, one
address and zero address instruction format. ' _‘ [8]
3. Following instructions are given: [10]
i) LDA2000H
i) MVIB, 32H
iii) STAXD
iv) MOVA,B
Which addressing modes are used in the above instructions? Explain briefly-about them.
4. Explain microinstruction format used in microprogramming Control unit and write micro
program for fetch cycle. ' [6+4]
5. Explain in detail how the arithmetic pipeline increases the performance of a system. | (7]
6. "RISC has the ability to use efficient instruction pipeline”. Justify the statement. : 3]
7. Explain signed binary division algorithm. Use the non-restoring division algorithm to
devide 15 by 4. -+ [8]
8. Explin floating point addition and subtraction algorithm with example. [6]
" Describe how set associative mapping combines the feature of direct and associated
mapping technique. Explain different wirite policy techniques in cache memory. [5+3]
10. Why input—dutput processor is needed in an input-output organization? How does a
computer know which device issued the interrupt; if multiple devices, how does the
selection take place? [5+5]
4]

*x%
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Candidates are required to give their answers in their own wordsh as far as practicable.

v
v Attempt All questions.
v The figures in the margin indicate Full Marks.
¥ Assume suitable data if necessary.
1. Explain instruction cycle state diagram with interrupt. _ . ' (6]
2. Write acode for Y = AJB+C) + (DHE)*F using three address, two address, one address
- and zero address instruction format. , (8]
3. Explain different types of data manipulation instructions with examples. '- [10]
4. Why is micro-programmed control unit more flexible as compared to hardwired control
unit? Explain the sequencing technique used in control memory. [10]
5. Explain the function of ‘four segment pipeline and also draw a space diagram for four |
- segment pipeline with example. . ' ' [10]
6. Write an algorithm for division of floating point number. [4]
7. Explain Booth algorithm of multiplication with hardware implementation dnagram and :
mu_ltiply-lOX6. ' : [101
8. Explain ‘major characteristics of memory. Explain LRUC (Least Recently Used)
replacement policy with example. (81
" 9. Why VO processor is necessary in an input-output organization? Explain about DMA
control with necessary diagram. : [10]

10. Design for 4x4 omega switching network and show the switch setting required to connect

input 3 to output 1. A 4]

x4k
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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 computer architecture and computer organization. How can we maintain a
performance balance between processor and memory? Discuss the limitations of using
single bus system to connect different devices in any given system. [2+2+2]

What do you mean by instruction format? Write codes for given operation using

2.
3-,2-,1- and 0- address instruction format. [4+8]
X=(A-B*F)*C+D/E
3. Differentiate between RISC and CISC. [6]
4. What factors cause micro-programmed control unit to be selected over hardwired control
unit. Explain with relevant block diagram, how address of control memory is selected in
micro-programmed control unit. ’ [3+7]
5. Describe Flynn's classification. Explain control pipeline hazard and its solutions. [4+6]
6. Explain Booth's multiplication hardware algorithm with diagram. Multiply -5x-9 using
Booth’s multiplication algorithm. [5+5]
7. Draw the flowchart for division of floating point numbers. [4]
. Draw the memnory hierarchy. Explain direct cache mapping with its merits and demerits. [2+6]
. Differentiate between Isolated I/O and Memory-mapped I/O. Describe DMA controller
with suitable block diagram. [4+6]
10. Discuss about inter process synchronization with the suitable mechanism? [4]

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

AN NN

1. Differentiate between computer architecture and computer organization. Explain the

computer fimctions with different cycles. [3+3]
2. Write a code for Y = (A+B)*(C+D)+G/E*F using three address two add:ess one address

and zero address instruction format. (8]
3. Mention the different types of addressing mode and compare each other. [10]
4. Explain the address sequencer with the help of a block dlagram Explain about

microinstruction format in detail. : . : [5+5]
5. Define pipeline and explain its types. Describe different pipeline hazards with example.  [4+6]
6. Draw the flowchart for restoring division method. [4]
7. Explain Booth multlphcatlon algorithm. Multiply -6x12 using Booths algonthm [4+6]
8. Draw the memory hierarchy. Explain Associative Cache Mapping with example. [2+6]
9. What are the different types of priority interrupt? Explain the communication between

CPU and IOP with necessary block diagram. [4+6]
10. Explain about mulnprocessor and multiprocessing in brief. . (4]
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. v Candidates are fequired¥o give their answers-in their own words as far as practicable.
v Attempt All questions. T S -
V' The figures in the inargin indicate Full Marks.-

v Assume suitable data ifnecessary..

» o

at are the major differerices between, computer architecture and computer organization?

1.
/&@t does the width of data bus and address bus represent in a system? Why is bus hierarchy
: [2+2+2] .

required? .

Explain the general organization of ri?% CPU. Describe the operation of LD (load)
_ instruction under various addressing modes with syntax. . o [6+4]
: /’./V\lhat‘ar"g the different types of instractioné‘? How can you perfd'rm X = (A+B) x (C+’b)
* operation by using zero, one, two and three address instruction farmat. Assume A,B,C,D, X
SN [3+5]

. are memory address. H
its

~"What is address s_equenhing? Explain the ée]éction».‘of} address for control memory with
block diagram. ; ’ :

{ Explain the Arithmetic pipeline and instruction pipeline with example. (toy -
;;_ 67 Dyew the ﬂowcha;_t for'ﬂoatir)g point Division. . ' : : [4]
-1/ Design a booth muhiplica:xtion algoﬁthWare. Multiply 5 and -6 using booth’ :
‘ multiplication algorithm. : [4+4) -
[4+6] -

(X@p lain cache organization. Explain the cache mapping téchniques with example.

9. Higtlight the role of /O interface in a computer system. Describe the drawbacks of S
programmed /O and interrupt driven [/O and explain how DMA overcomes their drawbacks.[4+6] o

/OHGW can multiprocessor be classified according to their memory organization? Ekplain. [4]

. kK

e

[B+7)
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v Candidates are required to give their answers in their own words as far as practicable.
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v Assume suitable data if necessary.

1. What do you understand by Bus Interconnection? What are the driving
factors behind the need to design for performance?

2. Explain Instruction Format with its types? Illustrate the code to evaluate
to evaluate: Y = (A+B) * (C+D) using three address, two address,
one address and zero address instruction formats.

3. Describe the instruction cycle state diagram? Design a 2-Bit ALU that can
perform addition, AND, OR operations.

4. Explain the organization of a control memory. Discuss the microinstruction
format with the help of a suitable example.

5. Discuss about parallel processing? How parallel processihg can be achieved
in pipelining, explain it with time-space diagram for four segments pipeline
having six tasks. ' '

6. Write down the detail algorithm of Booth Multiplication. Illustrate the
“multiplication of (9) and (-3) using 2’s complement method.

7. What is Memory Hierarchy and why it is formed in computer system?
Explain the Direct cache memory mapping technique using organization
diagram and appropriate example. :

8. What are the functions of YO Module? What is the purpose of priority
interrupt; explain priority interrupt types with key characteristics.

9. Differentiate the following

a. RISC and CISC

b. Restoring and Non-Restoring Division
c. . Crossbar Switch and Multistage Switching Network

s,k ok

[2+4]

[2+6]
[3+3]
| [4+6]
[4+6]
[5+5]

[2+6]

[3+7]

{4x3]
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1.

® N e W

Explain the interconnection of CPU w1th Memory and I/O devices along with different
operations over them.

Wiite down the Y = A/B+(CxD) + F(H/G) equation in three address, two-address, one -

address and zero address instruction.
Mention the different types of addressing modes. Cormpare each of them with algorithm
as well as advantages and disadvantages.

Differentiate between hardwn'ed and micro-programmed control unit. How does a -
sequencing loglc work in micro-programmed control unit to execute a micro-program?

Explain the a}leghmenc pipeline and instruction pipeline with example
Explain the non-restoring division along with its algorithm, flowchart and example.
Explair: the Booth algorithm and multiply Y = 8x9 using Booth algorithms

Mention the characteristics of computer memory Differentiate between assocxatwe
mappings and set assocmtlve mapping with example. :
How does DMA overcome the problems of programmed I/O and mterrupt-dnven VO

techniques? Explain.

10. Why IOP is use in VO organization? Explain.

11. Explain the characteristics of multiprocessors. : o , L

*k ¥

ey

[3+3]
®

[10]

‘[4+6]
~[10]

18]

6]

[3+5]

(5]
[5]
[4]
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AN NN

b
.

design. .

2. Define the addressing mode and explain the different types of addressing modes with

example.

3. What are the stages of ALU design? Explain with the example of 2-bit ALU performing

addition, subtraction, OR and XOR.

4. What are the differences between hardwired implementation and micro-programmed
implementation of control unit? Explain with steps involved when you are designing

_ micro-program control unit.

5. What is instruction hazard in pipeline? What is the four segmexnt instruction pipeline?

Explain with example.
6. How division operation can be performed? Explain with its hardware implementation.

7 Draw a flowchart of floating point subtraction.

8. What are the major differences between different cache mapping techniques? Suppose
main memory has 32 blocks and Cache memory has 8 blocks when 10 blocks of main

memory are used, show how mapping 1s performed in direct mapping technique.

9. Differentiate between programmed YO, interrupt-driven VO and direct memory access

(DMA).

10. Explain the interprocessor synchronization with example. -

* k%

What is performance balance and why is it required? Explain different elements of bus

(6]

[oy

(8]

[4+6]

[2+8]
{10]
4]

[6+2]

(10]
(4]
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1 '_‘ D]ﬁerennate between computer orcamza:uon and archltecture What do ynn mcan bv
e mtcroonnechon? R T R I S ety o

- 2“ What are the dnﬁ'erent types of mshuctmn formats? Explam W1th examplc

. céche memory'?.What are the dlﬁemnt ways the cache can be mapped?:::;ﬁxpi»ain S
FOETEWIL -_,Vample . : : - : :

9 What are-the ﬁmcuons of I/O Module" Why priority mtemxpt is ne°aed for data:, '
transnucszon bctween CPU and I/O device. Bxp]aln the types of pnonty Lt-..l'l'upl mv ,
eml ‘ . | [10]

10. Compare and contrast the mterconncctlon structures  used - in mulnprocessmo.
envxromnent o , . ‘ - [41 '
- e T o ' £33 ’ - o
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Wnte down the codeto ev&uatc Y—AB*—(C/D)+E(F/G) mthree address two address one}ii B
i add:ess andzeroaddressmstrucuonformat e S -
3 CompareR.ISCandCISCarchﬂectme AT : {- SRR
What do’ you - mean . by data mampulatlon mst:ructlon‘7 Exp}mn the loa]cé] and bit
mampulatlon mstruuuon thh mnemomc:. code S o , o

5 Desxcrn mlcromstrucnon format symbohc and bmarv micro program that ¢an: pe I
=’--fetch cycle -indirect ‘cycle’ and add: operahon Also desxgn ana de..cnbv sequenmg
techmque that 1s used in comrol wnit. .- T R
»6 Whal ]S anthmenc pszhmng') zxplam w1th °xample
How can we mcrease the performan eofa comput\,r by adoptmo vector compu LatJon
L8r Descnbe ﬂomn,, pomt addlnon and subtractlon ﬂow chart T
How dlwsmn of 31gned mtecers can'be perforned’7 Explam Wlth examp]e

’ 1‘0 ‘What do you ‘mean by rnanpmg functlon‘7 Why replacemem aloonn.hm }xsl used. in o
assocmtlvc a.nd set assocxatxve mapp1n0'7 Explmn th examn}e a e »:- c [Zro]
mll Deac*lbe mterrupt driven I/O Compare Interrupt dnven I/O wnh p,ogmmmed 0.
Explain hou data transfer is perromud with direct TEmory access (DMA) PR L 3+ _,1-4}
12. Discuss’ the " difference ‘oehlpen tlorhﬂy coupled rnultprocpssor a'xd Ioosyly COL,,I ed )
mult1processors‘7 ' o _ » . ~[4}
' ' 's_:*ié , -
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