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USN 21ME32
Third Semester B.E. Degree Examination, Jan./Feb. 2023
Metal Casting, Forming And Joining Processes
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. Define pattem and explain with neat sketches any four pattern allowances. (10 Marks)
b. Explain with a neat sketch sand slinger. (10 Marks)
OR
2 a. Explain with a neat sketch investment moulding process. (10 Marks)
b. Explain in detail the procedure to determine the permeability member of green sand in
foundry lab. (10 Marks)
Module-2
3 a. Explain with a neat sketch cupola furnace showing different zones. (10 Marks)
b. Explain with a neat sketch coreless induction furnace. (10 Marks)
OR
4 a. Explain with a neat sketch continuous casting process. (10 Marks)
b. Explain with a neat sketch any five casting defects. (10 Marks)
Module-3
5 a. Explain the following yield criteria :
1) Tresca yield criterion  11) Von Mises Yield criterion. (10 Marks)
b. Explain temperature factor in metal forming and also write the comparison between hot
working and cold working process. (10 Marks)
OR
6 a. Derive an expression for forging pressure and load by slab analysis. (10 Marks)
b. Explain the following sheet metal forming processes with neat sketch.
1) Blanking  11) Piercing  111) Bending. (10 Marks)
Module-4
7 a. Explain with a neat sketch Oxy-Acetylene gas welding process. (10 Marks)
b. Explain with a neat sketch types of flames produced in Oxy — Acetylene welding process.
(10 Marks)
OR
8 a. Explain with a neat sketch Manual metal arc welding and also mention advantages
disadvantages and applications. (10 Marks)
b. Explain with a neat sketch Metal Inert Gas (MIG) welding, mention its advantages,
disadvantages and applications. (10 Marks)
Module-5
9 a. Explain with neat sketch shrinkage in welded structures. (10 Marks)
b. Explain with a neat sketch any five welding defects. (10 Marks)
OR
10 a. Write short note for the following : 1) Soldering ii) Brazing. (10 Marks)
b. Explain with a neat sketch resistance spot welding process. (10 Marks)
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USN 21ME33
Third Semester B.E. Degree Examination, Jan./Feb. 2023
Material Science and Engineering
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE Sull question from each module.
Module-1

1 a. Classify engineering materials and compare crystalline solids and non-crystalline solids.
(07 Marks)
b. What are voids? Explain Tetrahedral voids and octahedral voids with suitable diagrams.
(08 Marks)
c. Briefly explain the steps to prepare a specimen for microstructural examinations. (05 Marks)
OR
2 a. Whatis meant by imperfections in solids? Explain edge dislocation and screw dislocation.
(10 Marks)
b. In crystallography, what is the theme of symmetry operation? Explain two fold and three
fold rotation. (06 Marks)
€. Define Planar Atomic Density and Atomic Packing Factor. (04 Marks)
Module-2
3 a. Define solid solution. Describe the classification of solid solution. (07 Marks)
b. Draw iron-carbon equilibrium diagram. Explain various phases and locate invariant points.
(08 Marks)
¢. Explain the method of measuring hardness in Rockwell Hardness test machine. (05 Marks)
OR
4 a. With a neat sketch, explain Fick’s 1™ and 2™ law of diffusion. (08 Marks)
b. The solidus and liquidus temperatures for an alloy system containing two metals A and B
which are completely soluble in liquid and solid states are presented in the table below.
Metal ‘A’ melts at 1080°C and metal ‘B’ melts at 1450°C.
(1)  Construct the phase diagram for the system and label all regions.
(1)  Predict the number, type, relative amounts and composition of phases present in an
alloy containing 60% A and 40% B at 1250°C.
SI. No. | Alloy composition | Solidus temp | Liquidus temp
(Wt %) 2C °C
1 90% A 1100°C 11755C
2 60% A 1160°C 1290 °C
3 20% A 1310°C 1400 °C |
(12 Marks)
Module-3
5 a. Deduce the expression for critical radius of nucleation. (07 Marks)
b. Draw and explain the process of flame hardenin g. (06 Marks)
¢. Explain the test procedure of creep test. (07 Marks)
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OR
Explain normalizing heat treatment process. Also compare normalizing heat treatment with
annecaling. (08 Marks)
Explain the concept of mechanisms behind strengthening in metals. Also explain
strengthening by grain size reduction. (07 Marks)
Explain Hardening heat treatment in brief. (05 Marks)
Module-4
Explain common types of coatings techniques in brief. (10 Marks)
Briefly explain different types of mechanical methods of powder production techniques.
(10 Marks)
OR

What is meant by sintering process? Explain liquid phase and activated sintering. (07 Marks)

How the particle size and particle shape influences the characterization of metal powders?
(06 Marks)

Explain the wear test and state the important of conducting wear test. (07 Marks)
Module-5

Explain the need for material selection process in design. (05 Marks)
What are the different types of design? Explain each type. (07 Marks)
Explain the procedure for measuring hardness by Brinell’s Hardness testing equipment.

(08 Marks)

OR

What are the different functional properties of material? Explain thermal properties.

(06 Marks)
Describe in brief about the factors affecting the selection of materials. (06 Marks)

The following data is noted in a tensile test. Diameter of specimen = 200 mm, extension
under a load of 10 kN = 0.035 mm, load at yield point = 110 kN, maximum load = 190 kN.
Length of specimen after failure = 255 mm, Neck dia = 12.25 mm. Determine :

(i) Young’s modulus (11) Yield stress (1i1) Ultimate stress
(iv) Percentage elongation (v) Percentage reduction in area (08 Marks)
sk ok ok %
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USN

21ME34

Third Semester B.E. Degree Examination, Jan./Feb. 2023
Thermodynamics

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

- P

2. Use of thermodynamic data hand book is permitted.

Module-1
State zero™ law of thermodynamics. Explain its significance. (06 Marks)
¥ p g

What are the similarities and dissimilarities between work transfer and heat transfer?
(06 Marks)

A cylinder contains 1 kg of a certain fluid at an initial pressure of 20 bar. The fluid 1s
allowed to expand reversibly behind a piston according to a law PV? = constant until the
volume is doubled. The fluid is then cooled reversibly at constant pressure until the piston
regains its original position heat is then supplied reversibly with the piston firmly locked in
position until the pressure rises to the original value of 20 bar. Calculate the net work done

by the fluid for an initial volume of 0.05 m’ and draw a neat PV diagram. (08 Marks)
OR
Define Heat and Work from thermodynamic point of view. (06 Marks)

A temperature scale of certain thermometer is given by the relation t= alnp + b where a and
b are constants and p is the thermometric property of the fluid in the thermometer. If at the
ice point and steam point the thermometric properties are found to be 1.5 and 7.5
respectively. What will be the temperature corresponding to the thermometric property of

3.5 on Celsius scale. (06 Marks)

Apply steady flow energy equation to each of the following:

(1) Nozzle (11) Boiler (ii1) Turbine (v) Pump (08 Marks)
Module-2

Prove that Kelvin-Plank statement and Clausius statements of second law of thermodynamic

are equivalent. (10 Marks)

Two reversible heat engines A and B are arranged in series, A rejecting heat to B through
the intermediate reservoir. Engine A receives 2000 kJ at a temperature of 421°C from a heat
source, while engine B is in communication with a cold sink at a temperaturc of 4.4°C. If
work output of A is twice that of B. Find :

(i) The intermediate temperature between A and B

(i) Efficiency of each engine

(ii1) The heat rejected to the cold sink (10 Marks)
OR

State and explain the Carnot cycle with PV and TS diagram. (06 Marks)

Obtain a relation between COP’s of a refrigerator and heat pump. (04 Marks)

Define entropy. State and prove Clausius inequality. (10 Marks)
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Module-3
Explain the following:
(1)  Generalized compressibility chart
(i1) Law of corresponding states
(111) Compressibility factor
One kg of CO; has a volume of | m’ at 100°C. compute the pressure by:
(1) Vander Waal’s equation (i1) Perfect gas equation

OR
Explain the following terms with reference to a combustion process:
(1) Enthalpy of formation (11) Adiabatic flame temperature
(1i1) Enthalpy of combustion (iv) Heat of reaction

21ME34

(10 Marks)

(10 Marks)

(08 Marks)

Methane is burned with atmospheric air. The analysis of the products on a dry basis is as

follows: CO, = 10%, Oy = 2.37%, CO = 0.53%, N, =87.10%
(i)  Determine the combustion equation

(i1) Calculate the air-fuel ratio

(iii) Percentage theoretical air

Write Maxwell relations and explain the terms involved.

Module-4
Explain P-T diagram for water.

(08 Marks)
(04 Marks)

(06 Marks)

Explain the working of a practical regenerative Rankine cycle and derive the efficiency of

the cycle.

(08 Marks)

In a steam power cycle, the steam supply is at 15 bar and dry and saturated. The condenser
pressure is 0.4 bar. Calculate the Carnot and Rankine efficiencies of the cycle. Neglect pump

work.

OR

(06 Marks)

Explain reheat vapour cycle and derive an expression for the reheat cycle efficiency, state

the advantages.

(10 Marks)

A vessel having a capacity of 0.05 m’ contains a mixture of saturated water and saturated
steam at a temperature of 245°C. The mass of the liquid present is 10 kg. Find the following:

(i) The pressure (i1) The mass (1i1) Specific volume
(iv) Specific enthalpy  (v) Specific entropy (vi) Specific internal energy

Module-5

(10 Marks)

Derive the expression for the air standard efficiency of a diesel cycle. State the assumptions

made.
Explain the different methods of improving the efficiency of Brayton cycle.

OR

(10 Marks)
(10 Marks)

Air enters the compressor of a gas turbine plant operating on Brayton cycle at 101.325 kPa,
27°C. The pressure ratio in the cycle is 6. Calculate the max temperature in the cycle and the
cycle efficiency. Assume Wt = 2.5 W¢, where Wt = turbine work, Wc¢ = compressor work.

TakeY = 14.
Derive the expression for M.E.P of Otto cycle.
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USN

Question Paper Version :

A

Third Semester B.E./B.Tech. Degree Examination, Jan./Feb. 2023

Balake Kannada

[Time: 1 hrs.]

[Max. Marks: 50]

INSTRUCTIONS TO THE CANDIDATES

1. Answer all the Fifty questions;each question carries one mark.
2. Use only Black ball point pen for writing / darkening the circles.
3. For each question, after selecting your answer, darken the appropriate circle
corresponding to the same question number on the OMR sheet.
4. Darkening two gircles for the same question makes the answer invalid.
5. Damaging/overwriting, using whiteners on the OMR sheets are strictly
prohibited. ,
Fill in the blank by translating the given English word to Kannada:
1k You:
a) neenu b) Naanu ¢):yaaru d), Ivaru
2. st N e e e e |
a) NeeVu b) avaru ‘¢) aVaLu d) avana
3. What :
a) 1idu b) adu ¢) yenu d) wyelli
4. Friend:
a) Gumpu b)« Maava c) Sneheta d) GurugalLu
5. Drama : ,,
a) naataka ~b) Kate ¢) haaDu d) Yaavadu alla
6. Choose the Mathematical + Symbel in Kannada
a) Kale b) Koodu ¢) Jodisu d) Bhagisu
T Country in Kannada will be called as
a) D’wesha b)* Vesha ¢) Desha d) Vishesha
Note : Substitute the word from the following each sentence in appropriate places :
8. idu : idakke then adu
a) adakke - b) idakke c) Horakke d) Horakkee
9. UUru : Urige then avaru
a) ivarige b) avarige ¢) Nimage d) Nawage

Ver-A-1o0f4



10.

11.

12.

14.

16.

17.

18.

19.

21.

22

24.

26.

Mane : maneyalli then Pustaka

a) Pustakadalli b) peuninalli c) rajeyalli- d) nammalli
Raja : Rajanaddu, then Raani s, 9
a) Raviyaddu b) Ruehiyaddu ¢). Raniyaddu d) Hudugiyaddu

Note : Write the English word for the givgggk»ahnada word :

HaNNu : i vy

a) seeds b) flower £98Y Fruit
pramaaNa : P

a) promise b) very good d) Thankyou
tangi : o y I

a) Aunti b) Uncle d) Mother
gaNita:

a) Biology b) Physics d) Mathematics
biLi :

a) red b) Black d) Green
doDDa: v

a) Big b) Small d) thin
Aarogya : S

a) Tomarrow b) Health G W) cold
gurugal.u ™ 2

a) Former b) Teacher, = » c) Father y d) Uncle
uuta : LN

a) Meals b) Drinks ¢) Getup d) breakfast
KoDabeDa . ,

a) Give me b) Give us d) Don’t give
Kaagada: o)

a) Mouse b) Computer - c¢) Paper d) Chair
Aangla : S ¥

a) Kannada b) English ¢) Telugu d) Tamil
Vidyarthi : r

a) Student b) Teacher c¢) Principal d) HOD
SamSkruti :

a) Culture - b) festival ¢) Haritage d) Weep
huTTu:

a) Good b) die c) Birth d) bed
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27,

28.

29,

30.

31.

32,

33.

34.

35

36.

37,

38.

39.

40.

2IKBEK37
aalugeDDe :
a) fruits b) Cabbage ¢) Potato d) Tomato
daKShiNa :
a) West b) East ¢) South d) North
Navilu :
a) Hen b) Peacock c) Ant d) Parrot
MaNNu : g &
a) Soil b) Stone c) Air d) Hill
HeNDati : .
a) Sun b) aKKa c) Wife d) sister
granthalaya :
a) House : b) office ¢) college d) Library
baNNa :
a) White b) Banana ¢) Colour d) Red
Note : Translate the English questlon to Kannada :
Where is he?
a) avanu elliddane? b) nanu yellige bande?  ¢) Avalu yaaru? d) idu yaavadu?
Where shall we meet?
a) NaVu yaaru? @ . " b) Sanje barattiya?
¢) enu MaDuttiddiya? : d) naavwelli bheTiaagoNO?

When is the physics class?

a) physics class yaavagaa? b) Sanje physicedeyan?
¢) physic Lab elli ede? d d) vaavadu alla

When are you going to-College?

a) Neenu yaavaaga Kalejige hoguttlya" b) Yalli huguttiya?

€) neenu yavagu hogutitya? d) enu MaDuttiddiya?
Had your break fast?

a) YaaVagu Tindi? b) TinDi ayitaa?

¢) oota ayta? Y d) TinDi yestu beku?

Note : Translate the Question Kannada to English :

eshTu ganTe Saar?

a) Canl go Sir? b) will I come Sir?

c) 8 Clock Sir d) What 18 the time Sir?

Ee pustaKa yaat‘a&uu?
a) Is that book yours b) whose book is this?
c¢) This book belongs to me. d) none

Ver- A - ’» of4



41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

ethakKKe hogidde?
a) Why did you go?
¢) When you are going? d}y I%ne of these

nimma Kalejinaa hesarenu? “’%
a) What is your college name? g) Where s your college
¢) How old is your college? %, d) Which college “W studying?

naanu yenu MaDabhahudu? & ™
a) What did you do? 7% )\A,ﬁg b) What sho%? we do?
c) What can 1 do? r o d) None - *-

G B o
eegale baa It #
a) come immediatly & b)) Go lmmedlatly %c} come Tomorrow d) None

@
o

dayamaDi niiVu olagaDe banni
a) When you come
¢) Don’t come hear

b) Come inside
/ d) you please come inside

Kallegigeiraje KoTTi ddare
a) Holiday is given to college f%% b) Don’t.come to college
¢) Today college is there y

Raamanu nanaginta doDDavanu
a) Rama is older than me -
¢) Rama is my friend

VandneguLu Saar

a) Very good
¢) May I come Sir

baalehaNNu i; &%

a) Mango " b) Chicku d) Orange

ToTa : Ay >

a) Room b) Bang@ég d) Garden
- % Sdek sk
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