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COMPILER DESIGN
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Note : Be precise in your answer. In case of numerical problem assume data wherever not provided.

SECTION - A
Attempt the following: 10x2=20
(@) State any two reasons as to why phases of compiler should be grouped.
{b)  Write regular expression to describe a language consist of strings made of even
numbers a & b,
(c) Write a CF grammar 1o represent palindrome.
(d)  Why are quadruples preferred over triples in an optimizing compiler?
ie) (Give syntax directed translation for case statement.
() What is a syntax tree? Draw the syntax tree for the following stalement:cbecba—»+
e
(g)  How to perform register assignment for outer loops?
(1'1) List out the ::nte:ria for code improving transformations.
(i) Represent the fnilbmng in flow graphFI sum=0;while (i<=10){sum+=ii++}
(j)  Whatis the use of algebraic identities in optimization of basic blocks?
i SECTION - B
Attempt any five of the following questions: 5x10=50
1al Expiain in dewiil the process of compilation. illustrate the outpul of each phase of
compilation of the input “a=( bHeyt(bri)* 2.
(b Construct the minimized DFA for the regular expression (0+1)%(0+1) 10.
ic) What 15 an ambiguous grammar? Is the following grammar ambiguous? Prove
EE+|E(E)fid The grammar should be moved to the next line centered. .
(d)  Draw NFA for the regular expression ab*/ab.
(e)  How names can b1: looked up in the symbol table? Discuss.
(f) Write an algumhm to partition a sequence of three address statements inlo basic blocks.
(g)  Discuss in detail the process of optimization of basic blocks. Give an example
(h)  How to subdivide a run-time memory into code and data areas. Explain

3 SECTION - C |
st any two of the following questions: 2x15=30

Consider the following grammar
S5-ASlp

A-SAla.

Construct the SLR parse table for the grammar. Show the actions of the parm!:‘ for the
input string “abab”,

How would you convert the following into intermediate code? Give a suitable example.
1) Assignment Statements. ii) Case Statements

Define a directed acyclic graph. Construct a DAG and write the sequence of
instructions for the expression a+a*(b-c)w(b-c)*d.
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rical problem assume data wherever nog provided,

SECTION - A
Explain the following: 10x2=20
(a) Write about useriaccess in ISDN,
(h) List the advantages and -.Iie;ad\-unlug-:s af star lopalogy,
() Compare ALOHA with slotted ALOHA,
(d)  State the requirements of CR("
(e) Provide few reaspns for congestion in a network.
(N With the given IP-address, how will You extract its net-id and host-id?
(2) What is piggybacking?
(h) How does transport layer perform duplication control?
(i) Mention the use of HTTP
(i} List out few email gateways,

TR

e

SECTION-B

".- i =~ Sl

Attempl any five of the following questions: 5x10=50
(@) Discuss the issues in the data link tayer and about its protocol on the basis of layering
principle.

(b) Expiain network topological design with necessary diagram and brief the advantages
and disadvantages of various lopologies.

e} Consider the use of 10 K -bit size frames on a 10 Mbps saieliite channel with 270 ms
delay. What is the link utilization for stop-and-wait ARQ technique assuming P=107?

id) Brief about how line coding implemeénted in FDDI and describe its format.

ie) Enumerate on TCP header and working of TCP and differentiate TCP and UDP with
trame format.

{n Explain the three way handshaking protocol to establish the transport level connection

(g) Elaborate about TELNET and its working procedure.

(h) How does FTP work? Differentiate between passive and active FTP.

SECTION -C
Attempt any two of the following questions; 2x15=30
3 (i) Explain 4.lncti0l&alities of every layer in OSI reference model with neat block
diagram. '
(ii)  Illustrate the performance issues for GO-BACK-N data link protocol,
4 (i)  Describe the problem of count to infinity associated with distance vector routing
technique.

(ii)  Enumerate how the transport layer unsure that the complete message arrives at

the destination and in the proper order.
Fxplain the SNMP protocols in detail.

N
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* Beprecise in your answer. In case of mumerical problem assume data wherever not provided.

SECTION - A

1. Explain the following:

!

' x2=20

(n)  How is the data warchouse different from a database?

(b}  Dustinguish the snowflake madel from the fact constellation model.

{¢) . Mention the characteristics of a data warchouse

(d)  State the use of meta data in the context of duta warehousing

3 Give a precise definition of the term ‘concepl hierarchy’

(n Why data cleaning routines are needed?

(g) Give the definition of the terms *frequent itemset’, *suppert’ and *confidence’

(h) Represent a decision tree for a student record database

(i) Classify OLAP tools

i) Bring out any two points with respect to spatial mining

BECTION - B
2. Attempt any five of the following questions: 5x10=50

{1 “A data warehouse can be modeled by either a star schema or a snowiflake schema™
With relevant examples discss the two iypos oF schema

{(b) Enumeratc the steps involved in mapping the data warchouse to a multiproces:r
architecture

() Describe challenges 1o data mining regarding data mining methodology and user
interaction issues

(d)  Summarize the smoothing techniques followed in data cleaning process

(e) How data mining systems are classified? Describe each classification with example

(f Discuss issues that are important to consider when employing a decision tree — based

classification algorithm Explain the decision tree induction algonithm with appropriate
examples. Discuss the disadvantages of this approach? What is over fitting, and how
can it be prevented for decision trees?

Diagrammatically illustrate and discuss the architecture of MOLAP and ROLAP.

(h)  What is web mining? Differentiate between web content mining, web structure mining
and web usage mining.
SECTION -C ,
Attempt any two of the following questions: : 2xl5= 3{!
3 Suppose that a data warchouse for a Umiversity consists of the following four

dimensions student, course, semester and nstructor, and two measures such as count
and avg_grade.

When at the lowest conceptual level (e.g., for a given student, course, semester and
instructor combination) the avg grade measure stores the actual course grade of the
student. At higher wmzpﬁml levels, avg_grade stores the average grade for the given
combination. !

()  Drawa snowflake scheme diagram for the data warchouse.

(i)  Starting with the base cuboid [student, course, semester, instructor], what
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Note : Be precise .Im Your answer. In case of numerical problem assume data wherever not provided
Use of Design Data book is allowed :

SECTION - A
1. Attempt all of the following questions: 10x2 =20
(a) Expln?n wedge film and squeeze film journal bearings.
(b)  Explain the following terms as applied to journal bearings:
(1) Bearing characteristic number; and
(ii) Bearing modulus.
(c) How do you express the life of a bearing? What is an average or median life? |
(d)  Explain the different causes of gear tooth failures and suggest possible remedies to '
avoid such failures.

(e)  What is a herringbone gear? Where they are used?
(N ‘What are the various forces acting on worm and worm gears ?
(g) Explain the various types of cylinder liners.
(h)  Explain the various forces induced in the connecting rod.
(i) What is the function of a connecting rod of an internal combustion engine?
()  Explain the following terms used in helical gears :
(@) Helix angle; (5) normal pitch -

SECTIOM -B
2, Attempt any five of the following questions: Sx10=50
(a) A 80 mm long journal bearing supports a load of 2800 N on a 50 mm diameter shaft.
The bearing has a radial clearance of 0.05 mm and the viscosity of the oil is 0.021 kg /
m-s at the operating temperature. If the bearing is capable of dissipating 80 J/s,
determine the maximum safe speed.

(b)  The thrust of propeller shaft is absorbed by 6 collars. The rubbing surfaces of these
collars have outer diameter 300 mm and inner diameter 200 mm. If the shaft runs at

120 r.p.m., the bearing pressure amounts to 0.4 N/mm”’. The coefficient of friction may
be taken as 0.05. Assuming that the pressure is uniformly distributed, determine the
power absorbed by the collars.

(€) A shaft rotating at constant speed is subjected to variable load. The bearings supporting
the shaft are subjected to stationary equivalent radial load of 3 kN for 10 per cent of
time, 2 kN for 20 per cent of time, 1 kN for 30 per cent of time and no load for
remaining time of cycle. If the total life expected for the bearing is 20X 10° revolutions
at 95 per cent reliability, calculate dynamic load rating of the ball bearing.

(d) A bronze spur pinion rotating at 600 r.p.m. drives a cast iron spur gear at a transmission

~ ratio of 4: 1. The allowable static stresses for the bronze pinion and cast iron gear are

84 MPa and 105 MPa respectively. The pinion has 16 standard 20° full depth involute

teeth of module 8 mm. The face width of both the gears is 90 mm. Find the power that

can be transmitted from the standpoint of strength.

(&) A pair of helical gears are to transmit 15 kW. The teeth are 20° stub in diametral plane
and have a helix angle of 45°, The pinion runs at 10 000 r.p.m. and has 80 mm pitch
diameter. The gear has 320 mm pitch diameter. If the gears are made of cast steel

A T W
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REFRIGERATION & AIR CONDITIONING
Time : 3 Hours Max, Marks : 100
Nove ; Be precise in your answer. In case of numerical problem assume data wherever not provided,
Use of steam tables, refrigerant's property tables and charts, and psychromeiric charis, and
Enthalpy-concentration diagram is allowed.
1
1. Attemptall parts of the following, [2%10=20]
a) What do you mean by refrigeration effect and unit of refrigeration?
b) Describe boot-strap cycle of air refrigeration system,
c) Differentiate open and closed air refrigeration system.
d) Explain Dry air rated temperature (DART)
€) How does an actual vapour compression cycle differ from that of a theoretical cycle?
f Discuss the operation of a capillary tube in refri geration system.
g Explain psychrometric process,
h) Explain the modified comfort chart with neat sketches.
i) Write the expression for calculating the heat gain through the ducts.
B What are the different factors considered in load estimation sheet for comfort
application?
SECTION B
2. Attempt any five of the following. 10x5=50]

a) In an open cycle air refrigeration machine, air is drawn from a cold chamber at -2°C
and 1 bar and compressed to 11 bar. It is then cooled at this pressure, to the cooler
temperature of 20°C and then expanded in expansion cylinder and returned to the cold
room. The compression and expansion are isentropic and follows the law pv'? =
constant, Skeich the p-v and T-s diagrams of the cycle and for a refrigeration of 15
tonnes. Determine: 1) theoretical C.O.P., 2) rate of circulation of the air in kg/min, and
3) piston displacement per minute in the compressor and expander,

b) In a vapour compression refrigeration system using R-12, the evaporator pressure is 1.4
bar and the condenser pressure is 8 bar. The refrigerant leaves the condenser sub-cooled
to 30°C. The vapour leaving the evaporator is dry and saturated. The compression
process is isentropic. The amount of heat rejected in the condenser is 13.42 MJ/min.
Determine: 1) refrigerating effect in kJ/kg, 2) refrigerating load in TR, and 3) C.O.P,

) In a I00TR aqua ammonia absorption plant, saturated liquid ammonia at 30°C leaves

the condenser and enters the explanation valve. The evaporator pressure is 1,9 bar and
the vapour temperature at evaporator exit is -10°C. The mass concentrations of
ammonia in the weak and strong solutions are 0.25 and 0.325 respectively, Determine

the mass flow rates in kg/min of the strong and weak solutions

d) Atmospheric air at dry bulb temperature of 16°C and 25% relative humidity passes

through a furnace and then through a humidifier, in such a way that the final dry bulb
temperature is 30°C and 50% reiative humidity. Find the heat and moisture added to the
air. Also determine the sensible heat factor of the process.

[—
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b. Discuss the applications of flash chamber with the help of P-h chart and sche

diagrams.
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(ii) Discuss in detail, the gecondary reit E
4 (1s,
Attempt any two of the following rigeration system? Compare |\ o
What is multi-stage vapour compression relrg With
d disadvantages over simple vapoyr .
refrigeration system. Explain advantages an Oty
system.
A Bell Coleman refrigerator operates between pressure limits of 1.1 bar ang 5 by
temperatures at the suction to the compressor, and inlet to the expander are 27°c wiy
respectively. Isentropic efficiencies of the compressor n_nd expander are 080 g, “
respectively. Determine the power input 10 the compressor, if the refrigerator produce o
at the rate of 50 TR.
Answer the following:
a. Discuss the effect of variation of condenser and evaporator pressures and sub.y,

of condensate on COP of a vapotr compression refrigeration system.
b. Discuss the applications of flash chamber with the help of P-h chart and sche

diagrams.

31

Time :
Note ¢

GO o’ of wir per min,
supply i .

plant i required mm |'!:I|TIT of 28"C nnd 60% fyy h,“ "W

; B, |

"rhl“.'ll I'nul." " l

? ’f.‘j ury

Be preciye In Your
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(i) What do y
(b) Different;
() What are
(d) Whait iy J
(e) What do -
(r Define ro
(g What is s
(h) What is ¢
(i) Define th

()] What arc
Attempt any fi
(a) Define
compon
(b)  Explain
(c) Explain
(d) Whatis
of stepp
(¢)  Explain
(n What &
electror
(g)  Explain
mechati
(h)  Which
Attempt any t
How can mes
measurement.
What is trap
disadvantages

Explain the w




