?

Code No: 126AM
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

Tlme 3 hours o Maxx-Marks 75

R13

B. Tech I1I Year II Semester Examinations, May - 2017
REFRIGL‘RATION AND AIR CONDITIONING - ;
" {Mechamtal Engineer mg)

Note: This question paper contains two parts A and B.

1.a)
b)

©)

d)
€)

g
h)

i)

2.a)

b)

Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10, marks and may. have a, b, ¢ as sub qucstlons

T ]) ART A

(25 Marks)
Explain the term “tonne of refrigeration”. [2]
Discuss the effect of sub -cooling on COP. Would you desire large sub-cooling and
why? [3]
Give'the advantages: of hermetlc sealed compressor? 2] ¢
Differentiate between low-side float valve and high side float valve. : 31
Discuss the function of absorber in vapor absorption refrigeration system. [2]
Under what situation in steam jet refrigeration system recommended? What are its
limitations? Can it be used for obtaining sub-zero temperatures? [3]
What do you understand by effective room sensible heat factor? [2]

With the help of psychrometrlc chart explam sensxble heatmg and sen31ble cooling

process. ‘ . iz A Bl 5
Explain the 1mportance of“throw and “drop in Iocatmg the grill. .~ 2] -
Explain the advantages and dlsadvantages of viscous filters over dry filters. [3]
PART - B
(50 Marks)

How does the increase-in condenser temperature affect COP. Also explain the influence

of evaporator temperature on COP Whlch of the two temperatures have more mﬂuence "

[]n ( OP{? e [ e L
A R-12 refrigerating machine works on vapor compression cycle. The temperature of
refrigerant in the evaporator is -20°C. The vapor is dry saturated when it enters the
compressor and leaves it in a superheated condition. The condenser temperature is
30°C. Assuming specific heat at constant pressure for R-12 in the superheated condition
as 1.884 kl/kg K, determine:
iy Condition of vapor at the entrance to the condenser,; - 3
if).Condition of vapor-at the entrance.to.the evaporator and ey et
iii) Theoretical COP of the machine. [5+5]

OR




3.a)

b)

4.2)
b)

5.a)

b)

d 6 .a)

b)

What is the difference between a refrigerator and a heat pump? Derive an expression
for the pen‘ormance factor for both if they are running on reser ved Carnot cycle.

A vapor compression plant using R-12 operates between 35°C condensing temperature
and. -5°C evaporation temperature with saturated vapor leaving the evaporator. The
plant consists of twin cylinder, single acting compressor with 100 mm diameter and -
120 mm stroke running at 300 rpm. The volumetric efficiency is 85% and the
mechanical effigiency is 90%. Assuming isentropic compression, determine: [5+5]
i) COP

ii) Power required

iii) Tonnage capacity of the plant.

Doscubor with a sk' ch, centrlfugal compressor Where are centrlfugal oompressors

preferred over reC'Ip'rocatlng comptessors in refrigetating system?

Discuss the operation of a capillary tube in a refrigeration system. [5+5]
OR

Explain the dry expansion evaporator with the help of a neat sketch.

What are the points to be considered for selecting a condenser for a refrigeration

system?. - [5+5]

Discuss - the advantages’ of the :dense -air refrigerating’ system -over..an open air *
refrigeration syStem.

A dense air refrigerating system operating between pressures of 17.5 bar and 3 5 bar is
to produce 10 tonnes of refrlgeratlon Air leaves the refrigerating coils at -7 OC and it
leaves the air cooler at 15.5°C. Neglecting losses and clearance, calculate the net work
done per minute and the coefficient of performance For air C,=1.005 kl/kg K and
T—l i o, . [5+5]

Explam the various components of steam jet refr1gerat10n system and clearly discuss
the function of each component; compare the system with vapor compression
refrigeration system.

A refrigerating system working on Bell-Coleman cycle receives air from cold chamber
at -5°C and compresses it from 1 bar to 4.5 bar. The compressed air is then cooled to a
temperature of 37°C before it is expanded in the expander. Calculate the-COP of the
sysfcm when compression and exp‘mslon are 1) rsentroplc and 11) follow the law
pv' ¥ =constant. ~— [5+5]

Define room sensible heat factor. How room sensible heat factor line is drawn on the

psychrometrlc chart?

The a1r at 35°C DBT and 25°C WBT is passed through a cooling coil at the rate of

280 m?/ min. The air leaves the coolmg U‘.)ll at 26.5 C DBT and 50% relatlve humldlty

Find;~ : N

) Capauly of the coolmg coil in tonnes of refrlgeratlon

ii) Wet bulb temperature of the leaving air

iii) Water vapor removed per minute

iv) Sensible heat factor. [5+5]
OR
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Note: This questlon paper contains two parts: ‘A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each questlon carries
10 marks and may. have a, b, ¢ as sub questions. :

(25 Marks)
l.a)  Give various security services. [2]
b)  What are the principles of security? [3]
¢)  Define Stream ciphers? [2]
d)  Discuss about Blowfish. (31
¢)  WhatisBiometric authentication? . -~ . i [2}.. °
‘f)  Discuss various Digital signatures. 3]
g)  Give features of Authentication Header. [2]
h)  Explain IP Security. [3]
i)  How to manage the password? [2]
1) DISCUSS Ccross site scrlptlng vulnerablllty [3]
PART B | a0
................ (50 Marks)
2.a) Discuss in detail about various types of Security attacks with neat diagrams.
b)  Give a model for Network Security with neat diagram. [5+5]

OR
What is-symmetric key cryptography? Discuss its advantages and limitations. P
Explaln yarious substltutmn u.ohmques W|th sulldble examples. [5+51 &

Explain DES algorithm with suitable examples. Discuss its advantages and limitations.

What is Elliptic Curve Cryptography (ECC)? Discuss ECC algorithm with neat

diagram. [5+5]
OR

... 5.a)  Explain RSA algorlthm with sultable examples

e b) Wntea short note RC4 ’ :

[5+5]

6.a) erte a short note on knapsack algorlthm
b)  Give various Hash Functions. Discuss secure hash algorithm with suitable examples.
[5+5]
OR
7.a)  Discuss HMAC and CMAC.
~©b)  Writgashort note-on Keiberos. -~ /. _ e [5+5]




8.2)
b)

" 9.a)
10.a)
b)

11.a)

Write a short note on Pretty Good Privacy.

Give IP Security architecture with neat diagram.
OR

Write a short note-on S/MIME.

[,)lscuss in detail emapsulatmg secur nly payload

What is Intrusion? Discuss Intrusion detection system with neat diagram.

Discuss the need of Secure Socket Layer. [5+5]
Th OR

Write a short note on firewall design principles and types of firewalls.

D:scuss 1n detail about secure electromc ll‘dn‘:dClIOl‘l

---00000---
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This questlon paper contains two parts A and B.
Part A is compulsory which carties 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b, ¢ as sub questions.

fART%A

A %5 frrs T T b= i (25 Marks)
Define area ratio. [2]
Define outside clearance. (3]
What are types of slope failures? 2]
Write the Taylors stability number. [3]
What is earth pressure at rest? — [2]
What are the different types of retainin; g walls‘7 : il e

Define the net and gross bearing capacity. 2]
Define dynamic formulae of Danish. [3]
List the different shapes of well foundations. (2]
What is the permissible flit of well foundations? [3]

PART -B

...... (50 Marks) .

Explain briefly Standard penetration test.

Determine the passive pressure by Rankine’ s theory per unit run for a retaining wall 4m

high, with i=15°, @'=30° and y= 19 kN/m’. The back face of the wall is smooth and

vertical. [5+5]
OR

Explain-the need for soil exploration and Illustrate methods of it.

The field N’ value in a deposit of fully submerged fine sdnd was 50.at a depth of 8 m:

The average saturated unit weight of soil is 19 kN/m?>. Calculate the corrected ‘N’

value. [5+5]

Explain Bishop’s simplified method. Derive an expression for the factor of safety.
Determine the safe height of a slope which is to be constructed at an angle of 30° with
the horizontal. The required factor of safety with respect to both cohesion and angle of ,
internal friction is 1.5, and the soil has the following properties: C= 10: kN/m 0=22.5"
and. density = 20 th"n Taylor’s stability numbers for mobilized friction angles of
22.5" and 15" are, respectively, 0.016 and 0.046. [5+5]
OR
How a slope is analysed using Swedish circle method? Derive an expression for the
factor of safety.
Determine the factor of safety w:th respect to cohesion, if an embankment of 20 i
height and having a slum, of 45° is subjected to suddén drawdewn. C=20 kN/m?,
(D—SEJ(  Your=18 kam (Take Taylor’s stability number = 0.08). ‘ [5+5]

B {~



6.a)

.b)

9.)
'b)

10.a)
b)

‘11.a)

Describe the Culmann’s graphical method of determining the active earth pressure in
cohesion less soils.
A retaining wall with smooth vertical back is 8m high and retams a two layer sand back

fill The 10p Iaycr is 3m hlgh havmg@f?()o and 1"“70 kNKm The bollum I'lyr.,r is Sm--

=

its '1ppllcat10n [5+5]
OR

State the assumptions in Rankine’s theory. Derive an expression for Active and Passive

pressure. *

Dlscuss the principles of the design of retalnmg walls. [5+5]

leferentlate betwean{ 'neral shear‘f Iure and local ‘;hcar [allure

A square footing of 1.8 m 51ze is placed over a sand of bulk density 20 kN/m?® and

saturated den31ty 22 kKN/m’ at a depth of 1.0 m below ground. The angle of internal

friction of sand is 30° The Terzaghi’s bearing capacity factors N=30.14, N,=18.4 and

Ny=15.1. Determine the ultimate bearing capacity of the soil when there is no effect of

water table and when the water table is at base. [5+5]
OR

Discuss the uses of penetration tests for estimation of load-carrying LEIDEICIW of piles.

A rectangular Footlng 3m x 2m exerts pressure of 100 kN/m® on cohesive soils

(Es=5x10" kN/m” and p=0.50). Determine the immediate settlement at the centre;

assuring (i) the footing is flexible I=1.36 (ii) the footing is rigid. [=1.067 [4+6]
Discuss the construction aspects of weil foundations.
Dlscuss the various methods for the design of well foundations. [5+5]

. OR
L:\plam briefly smkmg of wells. e
Discuss the causes and remedies for tilts and shifts. [5+5]

---00000---
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This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b, ¢ as sub questions.

N ; Uil — " (25 MarkS)
Give a note on Virtual machines. 2]
Write about middleware support for virtualization. [3]
How does cloud computing provide on demand functionality? [2]
List out the characteristics of cloud computing. [3]
Define on demand service. (2]
Describe about the ublic cloud mfrastructure services. ., '
Give'a brief note on elasticity. <. .. A Bk [2}
Write a short note on AWS cloud. [3]
List out the weakness of information cards. [2]
Distinguish direct versus indirect distribution. [3]
PART B
i iy ‘ (50 Marks) -
Dlscus_e_ the d1str1buted system modeIs and enabling tethnologles
Explain the system ‘models and distributed cloud computing. [5+5]
OR
List and explain the design principles of computer clusters.
Describe the MPP architectures. [5+5]
'Fxplam the ar ch1tecture and design of compute and storage clouds. < [10]
- OR
Why iscloud calted as €co system? Justify your answer.
“SOA a step forward cloud computing”. Justify. [5+5]
What is ANEKA cloud platform? Explain it with a neat sketch. [10]
OR
Explam the technotpgles for data securlty in cloud computmg _— [10]
Draw aneat sketch. and explam automated pollcy based management.‘ . [10]
OR
Briefly explain the HPC systems and HPC on clouds. [10]
Explain the digital identity and data security. _
Llst and explam the data prlvacy and securlty issues. [5+5]
Explaln the commaon change management models. al L -, [10]

---00000---
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1.a)
b)
c)
d)
€)

g)
h)

i)
B

3.a)
b)
.©)

5.a)

b)

This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10.marks and may havea, b, ¢ as sub questions.

PART - A

(25 Marks)
Draw the circuit symbol of thyristor and mark its terminals. 2]
What is a freewheeling diode? What is its purpose? [3]
What are four quadrants of an electric drive? [2]
Meéntion the advantages of electric braking over mechamcal brakmg o [3] ¢
What are the applications of four quadrant choppers?.. "~ A (2]
Explain basic principle of a chopper. [3]
What is slip power? [2]
Compare between VSI and CSI. [3]
What is a damper winding? What is its need? [2]
What are the advantages of self controlled synchronous motor drive? (3]

(50 Marks)

A 220 V, 1500 rpm, 11.6 A D.C separately excited motor is controlled by a I-phase

fully controlled rectifier with an ac source voltage of 230 V, 50 Hz. Enough filter

inductance is added to ensure continuous conduction for any torque greater than 25

percent of rated torque; R, = 2€.

a) tht should bc the value of the Frlng angk, to ;,cl the rated torque at 1000 rpm?

¢) Calculate the motor speed at the rated torque and a = 160 for the regenerative

braking in the second quadrant. [10]
OR

Compare between semi converters and fully controlled converters,

What are the advantages of thl ee- phaae converters over smgle phase converters"

scparately excited- DC motor. I S S =y [3+3+4]

With a neat block diagram, explain the closed loop control of DC motor drive. [10]
OR

What is regenerative braking? Explain regenerating braking of DC motors. Also

mention its advantages. o

What are dual conVertersV DISCUSS 1ts r1n01ple Also mentlon their appllcatlons [5+5] ;.




6.a)
b)

What are different choppers? Explain the time ratio control of choppers.

A 220V, 24A, 100 rpm separately excited DC motor has an armature resistance of 2Q.
Motor is controlled by a chopper with frequency of 500 Hz and source voltage of 230V.
Calculate the duty ratio for 1.2 times rated torque and 500 rpm. [5+5]

0V, 960 rpm; 200A
0 020, "The motor is fed from a chopper which prov1des both motormg and brakmg
operations. The source has a voltage of 230V. Assume continuous conduction.

a) Calculate the duty ratio of the chopper for motoring operation at rated torque and
350 rpm

b) Calculate the duty ratlo of the chopper for braking operation at rated torque and
330 rpm. .
c) Af thie max1mu uty ratio of the chopper is limited to 095 and maximum
permissible motor-current is twice the rated, calculate maximum permissible motor
speed obtainable without field weakening and power fed to the source.

d) If the motor field is also controlled in (c), calculate field current as a function of its
rated value for a speed of 1200 rpm [2+2+3+3]

What are ac voltage controllers? Explain the speed control of three-phase induction ...

motcu‘t usmg ac voltage oontrollers Alsodraw the spcecl torque character1st1cs [10]
................... . OR’ i L

What isa PWM mverter‘7 Explam its 0perat10n

With a neat block diagram, explain the closed loop control of PWM inverter fed three-
phase induction motor drive. [5+5]

Compare between self control and separate control of synchronous motor drive.
Wllh a neat bluck dlagram mplam the. separate control of synchronous.motor drive.
- [5+5]

OR
List and explain various applications of load commutated CSI fed synchronous motor.
Explain the operation of Load commutated CSI fed Synchronous Motor. [5+5]
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Answer any five questions
All questions carry equal marks

PSG design data book is permitted in to the exam hall
Assume suitable data if necessary:

1.a) " Explain wedge film and squeeze film journal béarings:”

b) Design a journal bearing for a centrifugal pump running at 1440 r.p.m. The diameter of
the journal is 100 mm and load on each bearing is 20 kN. The factor ZN/p may be taken
as 28 for centrifugal pump bearings. The bearing is running at 75°C temperature and the
atmosphere temperature is 30°C. The energy dissipation coefficient is 875 w/m*°C.

Take diametral clearance as 0.1 mm, [5+10]

2.2) . Name the material that is used for make ball bearings. . i ;

b) A rolling contact bearing is subjected to the following work cycle: (i) Radial load of
6000 N at 150 r.p.m. for 25% of the time; (ii) Radial load of 7500 N at 600 r.p.m. for
20% of the time; and (iii) Radial load of 2000 N at 300 r.p.m. for 55% of the time. The
inner ring rotates and loads are steady. Select a bearing for an expected average life of

2500 hours. [3+12]

3.a) - I]xptam the Vg-[‘_i'ti}tli;t)f.pes of crankshafis.

b) " Determine the dimensions of an /-section connecting rod for a pétrol engine from the
following data: Diameter of the piston = 110 mm; Mass of the reciprocating parts
=2 kg; Length of the connecting rod from centre to centre = 325 mm; Stroke length
= 150 mm; R.P.M. = 1500 with possible over speed of 2500; Compression ratio = 4: 1;
Maximum explosion pressure = 2.5 N/mm?. [3+12]

4.a) Wit are the dlfferent materialé in R"é'pe drives?

b) A roller chain-drive is used between a driver shaft running at 1440 rpm and a driven
shaft running approximately at 720rpm. The power transmitted is 15 KW. The drive is
to be used for 2 shifts/day with 8hours/shift. The center distance is approximately
1000mm and the chain tension can be adjusted by moving the motor in the rails. Design
the drive. : [4+11]

5.a) “List 't_hc advantages-and disadvantages.of Spur Gears:

b)/._ Design a spur gear drive required to transmit 45 KW at pinion speed of 800 rpm. The -
velocity ratio is 3.5:1. The teeth are 200 full depth involute with 18 teeth on the pinion.
Both the pinion and gear are made of steel with a maximum safe static stress of
180 N/mm?. Assume medium shock condition. [3+12]




6.2)
b)

7.a)
b)

8.2)
b)

-»*::::I.l.P.r..?s_Sure angle s

.. Serew rotates at 30rpm. Find: i) Power required,

Explain “crossed helical gear drive is not used for power transmission”.
Design a cast iron bevel gear drive for a pillar drilling machine to transmit 1875 Watts

to .a-spindle at 400 rpnt. The- gear is: to work for 40 hrs/week for 3.years.”
degree [5+ ]

What is power screw? State its applications and advantages.

The lead screw of a lathe has square threads of 50mm outside diameter and 8mm pitch.
The screw must exert an axial pressure of 2500N in order to drive the tool carriage. The
thrust is carried on collar 110mm outside diameter and 55mm inside diameter and lead
to drive the screw, u) efﬁmency of the-.

[ead screw. Ausumt. pu=0.15 for screw and p= 0 ]2 f‘or collar [3+12]"‘:;

List the materials used for the manufacture of worm and worm wheel.

Design the worm gear drive and determine the power loss by heat generation of
Hardened steel worm rotates at 1440 rpm and transmits 12 KW to a phosphor bronze
gear with gear ratio of 16. [3+12]

---00000---
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Answer any five questions
All questions carry equal marks

----- . l.a) _ Shew the memory organization of 8085 and interfacing of the 1KB memory with 8085 .
b) _‘WHhat are the two fun(,tlonal umts of 8086‘7 Explam the archrtecture of 8086 with neat
----- ~block diagram—
c)  What is the purpose of READY and TRAP pins in 8085 Mrcroprocessor‘7 [5+7+3]

. 2.a) Discuss I/0 map of 8086 with neat diagram.
b)  Interface D to A converter DAC 0800 with 8086 running at 8 MHz and write an ALP to
generate atr 1'1n5u|ar wave of l kHz lrulueney wrth Vmax of 5V .
o [5+4+6]

3.2) Wr1te an 8086 assembler program to decrde the parlty of a g1ven number The g1ven
number might be a multi-byte with a maximum length of 8 bytes.

b) If the execution unit generates an effective address of 43A2H and the DS register
contains 4000H. What will be the physical address generated by the BIU? What is the
maximum size of the data segment?

c) - Wrrte a program Wlth a ﬂowchartt ) mult1ply two 16"'b’1t numbers:-

4.a)

b) D]SCUSS the priorities of DMA request inputs of 8257

c)  An 8086 system has a DMA controller 8257 interfaced such that address of its mode set
register is F8H and address of its DMA address register of channel 0 is FOH.Write an
Assembly language program to read 2K bytes of data from location 5000H: 2000H in

... the'system memory-to a peripheral on.channel of the DMA controller Disable all other-.
hannels program TC stop, no auto Ioad is required; normal pr10r1ty [5+3+7]""';.

[5+2+8]

5.a)  Explain the mode instruction control word format of 8251.
b)  Draw and discuss internal architecture of USART 8251.
¢)  How data is transmitted in asynchronous serial communication? [5+6+4]

6.a) D1scuss the 1nternal memory organ1zat1on of 8051 mrcrocontroller

[5+5+5]

7.a)  Explain how serial communication is performed in 8051 microcontroller,
b)  Explain how interrupts are handled in 8051.
c) Explain the modes of operation of Timer unit in 8051 Microcontroller. [5+5+5]



8.a)  Can we have an AVR chip with no EEPROM?
b)  What is the address range for the internal RAM?
c) .~ WHhat is the maximuth number of bytes that the AVR can have for the data memory? .
B0, Je e B R T

—--00000---
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Answer any five questions
. Al questions carry equal marks

l.a) _ Listand explain categorleb of Security Services and Mechanisms.. -~
b) ‘What are the different RFCs and Internet standards related to securlty? Loglcally'“‘;
~ organize them and explain their contribution. [8+71

2.a) Illustrate the functions of Message Authentication.
b) What basic arithmetical and logical functions are used in SHA? [10+5]

3.a) Mention three variations of digital signatures and briefly state the purpose of each. .. _
b) '"_i:'.iExplam different erypto algorlthms where pubhc key- cryptosystems are-used. [1 0:+57

4.2) L1st and explam the types of messages in PGP and their purposes
b)  Explain the web of trust made from certificates in PGP and in S/MIME. [8+7]

5.a)  What are the roles of the Oakley key determination protocol and ISAKMP in IPsec?
. b)  Explain IP security architecture and also explairf basic combinations of security
o ._assoelatlons with a neat diagram.. [7+8]..'f',

6.2) Draw and e;{ﬁiﬁfﬂ the SSL message formats.
b) In SSL and TLS, why is there a separate change cipher spec protocol, rather than
including a change cipher _ spec message in the handshake protocol? [7+8]

7.a)  Compare and contrast SNMPv | and SNMPv3,
b)  Listand briefly explain three classes of intruders.. i B [7+8]

8.2) “~Wheére would you place a web server in an organization assuming thdt you can‘use a
network firewall and why?

b) What does it mean to say that a system is “trusted”? Do you agree that “only a trusted

system can break your security”? Why or why not. [7+8]




T T R S o A e R S e N P PR S T e P
iCedeNGT16EM L) o ol i R13
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. Tech III Year II Semester Examinations, May - 2017
AUTOMOBILE ENGINEERING
(Common to ME, MCT)
Time: 3 hours _ Max. Marks: 75
| Note: Thls quest:on paper conl'uns two p 1S, . ’ Y
Part A'is compulsory which carries 25 marks Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b, ¢ as sub questions.
- PART - A
(25 Marks)
b) What is MPFI system? [3]
¢) Define thermostat. [2]
d)  What are the requirements of a good spark plug? [3]
e) Define contact brakers. [2]
f)  What js the function of a propeller s.haﬁ? ‘ L [3]
g)  Whatis King pin inclination? Y e Y e, T [2]
h)  Whatis meant by Toe-in-and Toe-out?’ A Y= [B] =
i)  Name the different alternative fuels. [2]
j)  Define octane and Cetane numbers. [3]
PART -B
(50 Marks)
. . o ' s S e AR TP haf Ty, gl
2.a) Classl fy the dlﬁ'crem types orcarhmetfors iy
b) Show and explain with reason the mixture requirement for idling, cruising and high
power range at various throttle openings. . [5+5]
: OR
3.a)  What is the function of Fuel-injection holder?
b) Explain the different types of nozzles with neat sketches. [5+5]
4.a) Wl1at are the advanlages of liquid- goolmb systems.
b)  Explain'the working of thermo-syphon cooling system. [5+51
OR
5.a)  What are the factors that affect spark-advance.
b) Briefly explain the working of the battery-ignition system with the help of a circuit
diagram. [5+5]
6.a) What Is,"the principle 0FLI|f1‘"erent1alr> Lo, B
. b) Differenfiate between Torque tube: and Hotch-kiss dnve [5+5]
- OR
7.a)  What are the function of a shock absorber?
b)  Explain the construction and working of telescopic type of shock absorber with the help

of a neat diagram. [5+5]
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8.2) Writé.ashort note’on Tandem mastéi..cylixfder.

b)  Explain hydraulic brake system with neat sketch. [5+5]
OR
9.a)  Write a short note on Ackerman steering gear mechanism.
b)  Explain the construction and working of Davis steering gear mechanism. [5+5]

.~10.a) Whatare the advantages of C.N.G and L..P.G?

55

b) Explain the working of a catalytic converter.
OR
11.a) How hydrogen fuel is used as an alternate fuel?
™ b) What are the advantages and disadvantages of Bio-diesel? [5+5]
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This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have-a, b, ¢ as sub questions.

£ ) ) PART_ A b

(25 Marks)
List the principles of modeling in UML. [2]
What are the four aims of modeling? 3]
Write the steps for modeling distribution. . e [2]
Define responsibility with an example.. Yl N 37 =
Write the uses of interaction diagram. .~ .. i Lo N [2F....
What is activity diagram? [3]
Give the graphical representation of messages, links and sequencing of interactions.

[2]
Give an example Collaboration diagram and explain. - [3]
Define pattern with an example. ' 2]
What'is an use case diggiam? ;
PART - B

(50 Marks)
Explain about the common division mechanisms of UML in detail.
Discuss the Software development life cycle with a neat diagram. [5+5]
Ilustrate the conceptual model of UML in detail.
What is UML? Elaborate the object oriented design with an example. [5+5]
Enumerate the steps to model the client-server systems. [10]

OR

Draw and explain the class diagram for an ATM bank system.

and responsibilities of various actors. [10]
OR

Draw the usecase diagram and the activity diagram for an online airline reservation

system. Summarize the purpose of each usecase, actor, and its importance. Briefly

explain various activity states and action states in the activity diagram. [10]

B3l ¢
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11.

10.

Define an event and a signal. Explain briefly about the common modeling techniques of

events and signals. [10]
OR

Explain the forward engineering tool ;

with respect to the'state chart diagrain.:

sample code,

[10] -

What are the various object participating in the library information system? Explain the

object diagram that is associated with various interactions with a neat diagram. [10]
OR
Explain “Issuing of a book” operation using collaboration diagram. [10]

---00000---
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This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b, ¢ as sub questions.

PART - A
"""""" . “(25 Marks)
What are the different resisters of 80867 [2]
What are memory addresses? [3]
What are instruction formats? [2]
Define addressing mode, [3]
Whiat are static memories? i [2]
Define vector interrupt table. s ' v Lot
Give bit format used for sensing asynchronous serial data. 2]
Mention 8251A USART pin descriptions. [3]
What is the importance of jump instructions in assembly language programming for
80517 [2]
What is the significance of program status word(PSW) register of 8051 microcontroller.
"""""" PART - B
(50 Marks

o i S (2 SMVIEERKS Y T

Explain 8086 architecture with neat diagram.
How do you generate delays in software? What are the limitations of this method of
generating delays ? How-will you synchronize one such delay with an external process?

¥ 00 [7+3]
...... OR
Draw and discuss a typical minimum mode 8086 system.
Explain Interrupt structure of 8086. [6+4]
Write an ALP to convert a four digit hexadecimal number to decimal number.

Write an ALP t6 find out transpose of 3% 3 matrix. o i [5+5] ..
Use ‘the 8086 stiing-instructions. to ‘write a pragram.which scans a. string of 80
characters looking for carriage return (ODH). [f a carriage return is found, put the length
of the string upto the carriage return in AL. If no carriage return is found, put SOH (80
decimal) in AL. [10]

6y



6.2)
b)

b)

8.2)
b)

9.a)
“. b

10.a)
b)

11.a)
b)

Explain internal architecture of 8255.

Explain keyboard interfacing with 8086. [4+6]
OR

Explain stepper motor interfacing with 8086 generating gl_pokwise and anti_c;lockwise

rotations. b (o o s f

Describe the ﬁmc:t_ipﬁé__l diagram 0f8259 | [6+4]
Explain serial communication standards.
Explain the IEEE-488 with the schematic diagram. [5+5]

OR
Describe serial data transfer schemes.
Draw, a diagram showing the list format used for asynchronous serial data. Label the
start, stop and parity bits. Number the data bits to show the order of transmission.
——— Biliiadd ™ - : = 3 [7+3]

Explain the 1/O ports structure of 8051.
Discuss the different SFRs of 8051. [4+6]
OR
E?_c_}plqin%different addressing modes of 8051.
Explain-the each fit of TCON and PCON-of 8051. g

---00000---
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(25 Marks)
l.a)  Write notes on types of demands. [2]
b) What is protected water supply? 3]
¢) Explain the theory of chlormatlon [2]
d)  Explain coagulatibn ﬂocculatlon b Lo ) L 31
¢)  Whatare the shapes and materials u$ed in- des1gn of sewers? [2F...
f)  Write about flushing tanks. [3]

* Time: 3 hours
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g)  Sketch the layout and general outline of various units in a wastewater treatment plant.

(2]

h)  Explain the need of design of screens. [3]

i)  Write a note on self-purlﬁcatlon of rlvers 2]

i) What is sewage farm1ng'7 [3]
(50 Marks)

2.a)  Explain in detail about the populatlon forecasting methods.

b)  The population for a certain town is given below. Find ‘out the population in the year

2020 and 2030 by guomctr:ml increase method. [5+5]
Year , 1970 1980" 1990° 2000 2010
Population | 75,000 | 1,10,000 | 1,50,000 | 2,00,000 | 2,42,000
OR
3.a)  What are the fluctuations in water demand?
b)  What are the sources of water?
¢) thtc in detail about the water quality standards. [3+3+4]
'4.2) D1scuss in detail abuut the prmmpql and working ofa rapld ‘sand ﬁlter
b)  Explain the troubles in operation of filters.
¢)  What is the role of a service reservoir in water distribution system? [3+3+4]
) OR
5.2)  With the help of sketches, discuss about the layouts of distribution systems.
b) [5+5]

Compare the working of slow and rapid gravity filters.




Explain the conservancy and water carriage system.
Write briefly about sewer appurtenances.
OR
Explain sanitary fittings, one pipe, and two pipe systems of plumbing.

Compare the differences between centrifugal and displacement type pumps.

Explain the principle and working of trickling filter.
Write a detailed note on modified ASP.
OR
Define Aeration.
Explain the principal and working of the Activated Sludge Processes.

Explain the design and working principles:of septic tank. "

Describe in brief about oxidation ditches:” :
OR

Enumerate working principles and design of soak pits.

Explain ultimate disposal of wastewater.

T Te
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All questions carry equal marks

State the pertinent assumption made, derive the benu:al heat conductlon equatlon for

spherical coordinate system.

- the fluid is 10 W!m K. For steel.cs=0:46 kl/kgk; dengity = 7800 kg/m k=35 W/mK_,,_jj~
Calculate the trme r_equlred to- reach ‘a temperature of 150° C, Also find the rate of *

Briefly narrate the-conduction, convectmn and radmtmn Also state the laws of
governing the three modes of heat transfer. [8+7]

A cylinder 5 cm diameter and 50 cm long, is provided with 14 longitudinal straight fins
of 1 mm thick and 2.5 mm height. Calculate the heat loss from the t.yhncler per second
if the surface temperature of the cylinder is 200"C Take h=25 W}’m K, k=80 mel(

“and amb:ent tcmperatule—%((?

b). " Of the three geometries viz., '-;Iab cylmder and spherc explain as to which geometry

does not have any critical thickness of insulation? Also, derive the expression for
critical radius of cylinder. [8+7]

A steel ball-of 5 cm diameter initially at a uniform temperature of 450°C is suddenly
placed in an envrronment at 100°C. Heat transfer coefficient between the steel ball and

cooling after 1 hr.
What do you understand by ‘lumped system analysis? Derive an expression for
temperature distribution in a body during Newtonian heating or cooling. [8+7]

Glycerin at 10°C flows over a flat plate 6 m long, maintained at 30°C with a velocity of
1.5-m/s. Determine-the total drag Fou,e and the heat lransf‘er rate over the entire plate

_per unit width, .~
~Name four important dimensionless numbers in forced convection heat transfer.

What are their physical significances? [8+7]

A hot square plate 50 cm % 50 cm, at 100°C is exposed to atmosphere air at 20°C. Find
the heat loss from both the surfaces of the plate:
if the plate is ke { vertical
f‘"ﬁlcﬁi
Usmg dimensional analysis, derive an expression for the Nusselt number in terms
of Prandtl number and Grashoff number for free convection heat transfer system.
[8+7]

Max Marks 75
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b)

8.2)

b).

Saturated steam at a temperature of 65 °C condenses on vertical surface at 55 °C.
Determine the thickness of the condensate film at locations 0.2 m and 1.0 m from top.
Also calculate the condensate flow rate at these locations.

~Draw the boiling curve for pool boiling of water-and explain flow reginies. [8+7).

""A double pipe heat exchanger is made up of inner tube 37.5 mm 1D, 44.8 mm Of, and

outer tube 72.7 mm OD and 5.1 mm wall steel pipe, has an effective heating surface of
2.4 m? based on outer surface of inner pipe. It is proposed to use this exchanger to
preheat benzene from an initial temperature of 20 C by means of hot water which will
enter the exchanger at 88 °C. Benzene will flow through the annulus at the rate of

5,500 kg/hr and the-hot water will flow through, the tube at 6250 kg/hr. Determine the:

outlet temperature of benzene if counter flow heat exchanger is used. Take thermal
~conductivity for'steel is 45.72 W/mkK. : -

Derive the LMTD expression for counter flow heat exchanger. [8+7]

Define the Planck’s law of monochromatic black body radiation and prove that the total
emissive power of a black body is given by Ej, =5.669 * 10T
A hemispherical furnace of radius 1.0.m has a roof temperature 527 "C and emissivity is

"0.8. The flat circular floor of the furnace has a temperature of 327 °C and emissivity'is -
0.5. Calculate the net radiation heat exchange between the roof and floor. . [8+7]
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Answer any five questions.
All questions carry equal marks
l.a) How are buses classified in load flow studies? Explain them.
+ b) Derive static load flow equations from fundamentals. [7+8]

w4 2.a) - Obtain the performance equation for the partial network with an added branch.

b) 5:.::.':"Der1ve element-pan_l admlttance x from node-pair impedance matrix. [7+8] 5
3. Explain how the voltage controls at the terminal of a reactive power source taken in
Gauss Seidal method using Ygus. [15]

4. Compare thé relative merits and demerits of the various techniques used for solving the
w,__,_}_statlc load flow equatlon 3 e [1 5]'-'--

5.a) fo Draw the ﬂowchart for short CIl‘CUlt studles and’ explam
b)  State the advantages of per unit representation in power system analysis. [9+6]

6.a) Derive the equations for the total fault current in terms of symmetrical components and
phase quantities for the following faults at bus P
g, 1) Three phase (not, grounded)

[9+6]

7.a)  Differentiate between steady state stability and transient stability of power system.
Discuss the factors that effect:
i) Steady state stability
)] Transwnt stability of the system
b) A 50 Hz, 4 pole turbogenerator rated 100 M
8 MJ/MVA.
i) Find the stored energy in the rotor at synchronous speed.
ii) If the mechanical input is suddenly rai<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>