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Time: 3 hrs. fﬂ“\ Max. Marks: 100
Note: 1. Answer any FIVE full questions, choasmg ONE Jull question from each module.
2. M : Marks, L: Bloom’s level , C: Counge oufconies. ‘/\\ \\a
g\ \ . \ v
Module— T o M|L| C
Q.1 Define the following : AN P 4 4 |L1;CO1
i) Ductility  ii) Brittleness m) N oﬁxghness iv) Resﬂlence \\
. | Derive an expression for the %xtenaon of a member sub]ected toatensile | 6 | L2 | COL
load P. £ f\ 7 RN
i/ oY
Find the elongation in bar ‘10aded as shown in Fig:Q1{(c) take modulus of | 10 | L3 | CO1
elasticity for steelFy & &7200 GPa, for coppe;. Ec = 100 GPa and for
aluminum E, = 70: Gng ;
S
P —
Q.2 | a. | Define the\fojlowmg \\{ \‘ o 4 {L1 | CO2
i) Steadj’rj})aﬂ 1i) Impact loadi/% m) Sudden load“‘ 1v) Shock load.
A stepped bar shown in Elg Q2(b) 1s fixed atfits“two ends rigidly. The bar is | 16 | L3 | CO1

fr‘é{éﬁﬁom stresses When gtS\{emperature is. §0°C When the temperature of
U bar s mcreasedgt\é 90'°C determine :
i Stresses lnduéed -in steel and copper*portmns
il Displacemém’ n the junction at‘pomt C.
Take : Ec= J00.GPa, o = 1.8 x 10%4C”
Es = 200°GPa, og = 1.2 x }07° /°C

ANy
AV 190 men
80 m s
Z 2 Z
A&teel , s
7 Coppen [~
A C -
& 0.5 m ’ 1
/er ¥ * O' 6 m B
£ ’ )-\
\‘E h Fig.Q2(b)
Ly ¥ 10f3
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Module —2 Ay

Define principle planes and principal stresses, SN

L1

1600 71

The state of stress at a point in a strained material is,a% sHown in Fig.Q3(b).
. £ S €

Determine : A\“ )

i Principle stresses and their planes ' \\\f’

.  Maximum shear stress and planes of max1mum shear stress
ili. Normal stress and tangential stress orf plane XY 434@;}}
Solve by Mohr’s circle method. o 3

16

L3

CcOo2

OR

Q.4

Obtain expression for hoop and 10ng1tudma1\s/§resses for a thm»cylmder

stating clearly the assumiptions made. £yt
okt smptommate- 057
’\

L2

co2

A thick walled cyimdrlcal pressure vesse}./has inner radius 0’150 mm and
outer radius 0f<185 mm. Draw a sketch showing the, radius pressure and

hoop stres,s’aistnbutmn i the seetlon of the cyhndel;fv@ll when an internal

pressurg-0 oﬁ 0 MPa is apphed { ‘*/ A

=

A7

12

L3

co2

& o

£ i ‘-’Module 3/5\ S '

Q5

Deﬁne the following,i ’SFD if) BMD. <, ©

"\n ) -
- o, 4
{\\ S

L1

CO3

Draw the SFD a,n/d\BMD for the s1mply supported beam as shown in
Fig.Q5(b). é‘( \
O J/

\\\t

5mw

Fig.Q5(b)

16

L3

CO3

N 2 0f3
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OR Sy

Q.6

Draw the SFD and BMD of cantilever of 1engﬂ1\“\{1 carrying
= W/meter.

L2

CO3

£ &S
\;i Q6(b) o

14

L3

co3

Q{‘
~ ¢ Module — 4 L i

\:.H‘

Q.7

Derive an expression forxthe ‘bending and radius of curvature for a straight
beam subjected to pute t bendmg N

g
#/KH

J/\ \ £ AN

10

L2

CO4

A beam havmg T‘seetmn with its flanges Qf‘(l\SO mm x 10 mm) and web of
(220 mm x {l@\lmn) 18 subjected to saggmg“bendmg moment 15 KN —m.

Determm&fhe“hfammum tensile stress and maximum compressive stresses,
and them’c;%{ocauons in the section JDra,w a sketch showm bendmg stress
distribitioh. A 4

10

L3

CO4

Q.8

.,_‘“ )

and a flange thickness of ”ZSRmm It carries & sharmg force of 200 KN at a
section. Sketch the shear‘? stress discretion across ‘the section. A
‘\\: o A \:“\‘_\{/

20

L4

CO4

5“‘ Module —«5 SN

Q9

Derive tors1on equatlon with usual notatlon State th& assumptlon in the

theory of, pure ‘torsion. '\3 &
f"“' 3 f /

10

12

CO5

b‘

A hollgw circular stecl s/kclaﬁ(\ﬁa‘s’ to transmit 60 KW at 210 rpm such that
the“maxzmum shear stress ?pes not exceed/ﬁ{) MPa If the ratio of internal
m;‘\bgc ernal diameter )S\unal to 0.75 and:the value of rigidity modulus is

.}

GPa, find the dwéﬁsxons of the shaft and angle of twist in length of 3 m.

N
C*w’

10

L3

CO5

& ‘;} OR,#

Q.10

Derive an ﬁxpressmn for the ‘critical load in a column subjected to
compresswe\‘load when both end:is fixed.

A

10

L2

CO5

A 2.5 meter long column"wﬁh hollow circular section is hinged at both
ends. External diameter i Js T40 mm and thickness of wall is 20 mm. Taking

E =80 GPa. a= \615\ and oc = 550 MPA, Compare the buckling loads

/"w. 3,
obtained using ;"%

i. Buler’s formula
ii. Rawmﬁsﬁmula

Also fint ¢he’ length of column for which both formulae given same load.

10

L3

CO5

C o
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Third Semester B.E./B. Tech. Degree Exammatmn, Dec.2025/Jan.2026
Manufacturing Process

Q“\
Time: 3 hrs. f??c;t\? ) Max. Marks: 100
| Note: 1. Answer any FIVE full questions, choasmg ONE full question from egch module,
2. M : Marks, L: Bloom’s level , C: Course outcomes. n fo \\\
Module; 1"‘ o M| L | C
Q.1 [ a. | Explain various pattern allowances;dnd-tHeir importance. o 10 | L2 | CO1
b. | Sketch and explain Jolt type moulding” “machine. N 06! L1 | CO1
¢. | Define the following terms with; 1eference to the moulding sand: 04 | L1 | CO1
(i) Permeability (11) Gireen Strength @
(iii) Dry Strength £~(iy) Hot Strength A
(5\\ S L OR A ‘:.*E)a g
Q.2 | a. | Sketch and explain Shelfffiyoulding Process. o 10 L2 | CO1
b. | Give the functions.ofa-riser in a casting. AlsoQ\d1ﬁelentJate between open | 06 | L1 | CO1
and blind risers. '\\\ Y
¢. | Explain the tering “Core’ and ‘Chaplet’. ™% . 04 | L1 CO1
AN Module <2
Q.3 | a. | With a néat sketch explain the constiictional features of a Cupola. 10! 12 | CO2
b. | Sketch aiid cxplain resistance furnaé‘c?ﬁ’ Ay 10 | L2 | CO2
_ OR PR

Q.4 | a. | With a neat labelled diagram-explain continuous gasting process. <~ |10 | L2 | CO2

b. | Explain with neat sketches‘{ {lowing casting defectsze a5 Y |10 L2 | CO2
(i) Hot tears (ii) Cold'shut and Misrun 55

¢ Module —3%%-, ¥ o

Q.5 | a. | Explain the followmg ‘yield criteria : 5O \)” L0 10 | L2 | CO3
(i) Tresca Cnteﬂf}n“ (i) Von Mlse&Crlterlon S

b. | Sketch and explain wire c‘lrawmgg Also list the characteristics of cold | 10 | L2 | CO3

working process. e << \\
”&.\\.y .’:;\\.R L }\
Q.6 | a. | With a n&at sketch explain explosive forming process. 10 | L2 | CO3

b. | With a’ “neat sketch explam} dietpunch assembly tsed in sheet metal work. | 10 | L2 | CO3

gdso explain blanking and Qunchmg operatic)ns ¢
Gl { \,{ ;} Module =45

Q.7 |a. Sketch and explamsmé types of oxy-acetylene welding flames. 10} L2 | CO4

b. | Explain briefly., the principle of gas\weldmg Also list its advantages, | 10 | L2 | CO4
disadvantages. and applications. .4 ¥

[ , OR

Q.8 | a. | Sketch and explain submerged.: arc welding process. 10| 1.2 | CO4

b. | With a neat sketch explam{[“ungsten Inert Gas welding process. Mention its | 10 | L2 | CO4
advantages and d1sadvantages

& Module — 5

Q.9 | a. | With a neat sketch-&xplain various zones in welded structure. 10 | L2 | CO5
b. | With neat sketches'explain welding defects. 10 | 1.2 | CO5
o OR
Q.10 | a. | Write shortmotes on: 10 L2 | CO5
(i) Soldermgf (ii) Brazing
b. | Explain the following resistance welding processes: 10| L2 | COS

L S

(i) Butf Welding (i) Seam welding
A
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Third Semester B.E./B.Tech. Degree Exammatlon, Dee.2025/Fan 2026

Material Science and Engmeermg

10
~ A

Tlme '3 hrs. - Max. Marks: 100

2 M: Marks , L: Bloom’s Ievel , C: Caurse outcomnes,

Note 1. Answer any FIVE full questions, clwosmg ONE Jull question ﬁom each module.

Moduléﬁl M|L | C
Q.1 | a. | Define the following terms : I _ 08| L1 | CO1
(i) Unit Cell (i) Space Lattlee (jii) Crystal Structure .
(iv) Coordination Number
b. | Define APF. Calculate the APF for simple cube an@HCP crystal structurcs. | 12 | L3 | CO1
,_,_:4-\ - OR :
Q.2 | a. | Classify the Crystal 1mpe1 fection. With neat qketch explain point defects. 10| L1 | CO1
b. Explam these coheepts of materials : 10 L2 | COL
(i) Shp (11) Twining it} Iomc and Metallic Bondmg
Module 2 -
Q.3 | a. | Define Diffusion. List the factors affecting d1ffus1on Explam d1fﬁ151011 10 L1 | CO2
laws for both steady and non—steady state. -
b. | Explain eutectic phase dlagram where 2 metals- completely soluble in liguid | 10 | L2 | CO2
state and msoluble An solld state. Draw neat phase dlarrlam and label all
phases. 2y PRI ‘
Q.4 | a. | Explain Glbb sphase rule. S 05| L1 | CO2
b. | A bmaly ailoy system eontams two solid phases o and [3 The composition | 06 | L3 | CO2
| of o and § are A = 5% B - fand A = 95% B respectively. Calculate
(1) A 40% B alloy (11) A 70% B alloy compomtlon by Lever rule.
c. Draw a neat sketch: of ﬁen Carbon diagram and label all the phases. Quote | 09 | L2 | CO2
| three nnpmtant cntlcal tempelatule lmes
: - Mudule 3
Q.5 |a. | Define Heat Tleatmeﬁt Deserlbe with a neat sketch TTT diagram. 10| L1 | CO3
b. | Explain with neat dlagram, Austempeung and Martempering process for | 10 | L2 | CO3
steel.
S OR
Q.6 | a. | Describe with neat:sketch, flame hardening process. 08| L2 CO3
b. | Explain these hea‘{ treatment techniques: 12| 11| Ccos
(i) Age haldenmg (if) Grain Growth in steel specimen

(iii) Reérystallization technigue

A

Tof2
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Module - 4 S
Q.7 | a. | Explain thermal spray coating with neat diagram. Dlscuss the\advantages of | 10 | L1 | CO4
the coating methods. e
b. | With a flow chart, explain in detail the steps ofpow&lei\metaﬂm‘gyprocess. 10| L2 | CO4
OR '
Q.8 | a. | With a neat sketch explain atomlzatloia;a*nd roll crushing methods of 10| L2 | CO4
powder production. )
b. | Discuss the advantages , disag{yg‘ﬁtages and applicatipri‘s'{;g)}f powder [ 10 | L1 | CO4
metallurgy. N R
~ Module -5 :
Q.9 | a. | Define Composite Materials. Describe the clasmﬁcanon advantages and i 10 | L1 | CO5
applications of compOSlte materials.
b. | With neat sketch explain wet lay up and ﬁlaxhéiit winding process. 10 L2 | COs
OR i | \,
Q.10 | a. | Classify Engineering Materlals " Discuss types,. “Gomposition and | 10 | L2 | CO5
applications of cast iron. . R
b. | Describe factors affecting material selection chart. ) 10 | L1 | CO5

**zzc*;r 3

?ﬁ % a2
< |
e

T
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Thlrd Semester B.E./B.Tech. Degree Exammatlon, June/July 2023

Material Science and Engmeermg
Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full gquestions, ehoasmg ONE full question ﬁom each module.
2. M: Marks, L: Bloom’s level, C Course OUICOES. R

M{)dule i ML | C
Q.1 | a. | Explain classification of materxals “Compare crystalline sohds and non | 10 | L2 | CO1
crystatline solids.
b. | Define (i) Crystal lattice (i} Umt ceﬂ (iif) Planar atomic den51iy 10| L1 | CO1
{iv) Coordination number (v‘) Atomic packing E‘autor
o~ OR T
\
Q.2 | a. | Derive alomic paclqng;factor for simple cubic structure. 10 | 1.2 | CO1
b. | Explain edge and screw dislocations. 10 [ 12 | CO1
Module —~ 2
Q.3 |[a. | Stateand explamHumeRothery rales. |10 ]L1]|CO2
b. Exp]am Elci{’s laws of diffusion. 10| 12 | CO2
£ OR
Q4 |a. Exp]am lron-carbon diagram with‘a sketch. - 10 L2 | CO2
b. | Two thetals A and B are used to-form an alloy containing’ 75% Aand25%B. 10 | L3 | CO2
A melts at 650°c and B at 450°%. The solid solubility of metai A isBand of
B is A are negligible. The: metal pair forms an eutectic at 40% A and 60%
B which solidifies at 300"0‘ Assume liquids and solidus lines are straIght
draw phase diagram for the alloy series.
= Module -3
Q.5 | a. | Explain (i) Anneahng (i) N ormahzmg (111) Hardening (iv) Tempermg 10 L1 | CO3
, (v) Nitriding., ‘%\ S
b. | Explain wzth sketch Joming End QuEnch test, 10| L2 | CO3
o OR
Q.6 | a. | Explain.with a neat sketch ﬂame’ ‘hardening. . 10| L2 | CO3
b. Exp}am with a graph T—T—T d{agram ; 10 | L2 | CO3
- ‘Module - 4
Q.7 |a.. ﬂWﬁh a neaf skeich expiazmphy51ca1 vapours teposition. 10| 1.2 | CO4
bi' |y Write advantages and disadvantages of surfice coating. 10 | L2 | CO4
s, NSy OR
Q.8 | a. | Explain different powder production techniques in mechanical methods. 10| L2 | CO4
b. | Explain the funcnons of lubricants‘and binders in powder metallurgy. 10| L2 | CO4
RN - Module ~ 5
Q9 |a. State properhes composztmn and uses of low, medium and high catbon | 10 | L2 | CO5
steels.
b. | Explain with sketch hand—layup Process. 10 | L2 | CO5
OR
Q.10 | a. | Briefly explain the selection criteria for selection of materials, 10 | L2 | CO5
b. | With a sketch explain filament winding process. 10| L2 | CO5
Y '\,3):" EX R
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Third Semestef B.E./B.Tech. Degree Examinaﬁbn, Dec.2025/Jan.2026

Time: 3 hrs.

Basic Thermodynamics

Max. Marks: 100

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

2 M : Marks , L: Bloom’s level , C: Course outcomes.
3. Use of Thermodynamics data land book is permtitted.

Module — 1

M

Q.1

State and explain the Zeroth Law of thermodynamics.

10

L1 | CO1

The temperature “t” on a thermometric scale is defined interms of a property
‘P by the relation t = a Inp + b, where ‘@’ and ‘b’ are constants. The
temperature of the ice point and steam point are assigned numbers as
‘0’ and 100 respectively. Experiment gives values of ‘P’ of 1.86 and 6.81 at
ice and steam point respectively. Evaluate the temperature corresponding to
a reading of P = 2.5 on thermometer.

10

L2 | CO1

OR

Q2

Draw the following process on P-V plane and write the expression for work
in each case :

i) Isothermal process

ii) Polyntropic — process.

10

L1 | CO1

Unit mass of a certain fhuid is contained in a cylinder at an initial pressure
of 20 bar. The fluid allowed to expand reversibly behind a piston according
to the law PV? = C 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 pressure rises to original value of 20 bar. Calculate network done by

| the fluid for an initial volume of 0.05 nr’. Show the process on PV diagram.

10

L2 | CO1

Module — 2

Q.3

[ With a neat diagram, explain the Joule’s experiment. Also state the first law

of thermodynamics.

10

Ll | CO2

05 1 of air initially at a temperature of 210°C and a pressure of
40 % 10* N/m?® are compressed according to the law PV'% = C to a final
volume of 0.05 m’.

Calculate :

i)  Mass

i) Final pressure

iii) Work

iv) Heat transfer

v) Change in enthalpy

Take : R =0.287 KJ/kg °K ; ¥ = 1.4, Cp = 1.005 KI/kg °K.

10

L2 | CO2

1of3
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OR

Q.4

Derive the steady flow energy equation for a single stream of fluid entering
and leaving the control volume.,

10

L2

CcOo2

A turbine operates under steady flow conditions receiving steam at the
following state : pressure is 1.2 MPa, temperature is 188°C. Enthalpy is
2785 KJ/kg, velocity is 34 m/s elevation is 3 m. The steam leaves the
turbine at the following state : pressure is 200 MPa, Enthalpy is 2512
KJ/kg, velocity is 100 m/s and elevation is zero (0) meter. Heat is lost to the
surroundings at a rate of 0.29 KJ/s. If the steam flow rate is 0.42 kg/s.
determine the power—output from the turbine.

10

L5

co2

Module — 3

Q.5

Establish the equivalence of Kelvin-Planck and Clausius statement.

10

L2

CO3

In a heat engine the temperature of the source and sink are 700°C and 50°C
respectively. The heat supplied is 83.3 KI/s. Find the power developed by
the engine.

10

L5

Cco3

OR

Q.6

State and explain Clausius in equality.

10

L3

CO3

2.5 kg of air at a pressure of 2 bar and 26°C forms a closed system, which
undergoes a constant pressure process with a neat addition of 650 K,
Calculate :

L. Find temperature

it. ~ Chang enthalpy

ili. Change in internal energy

iv. Work transfer

v.  Change in entropy

Take : C, = 1.005 KJ/kg°K, Cy = 0.714 KJ/kg°K.

10

L3

COo3

Module — 4

Q.7

Explain the concept of available and unavailable energy.

10

L3

CO4

A fluid at 1 MPa and 250°C contained in a vessel having 0.28 m’ volume is
cooled until its pressure drops to 0.35 MPa. Determine the final
temperature heat transferred and change in entropy of the fluid. Assume
fluid to be air. Take : R = 0.287 KJ/kg°K, Cy = 0.7165 KJ/kg°K.

10

L4

CO4

OR

Qs

With neat sketch, explain the method of measurement of dryness fraction of
steam using separating throttling colorimeter.

10

L2

CO4

Steam at 5 bar having a dryness fraction of 0.9 expands adiabatically and
reversibly to a final pressure of 1 bar. Determine the final condition of
Steam,

10

L5

CO4

20f3
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i} Ideal and real gas

i) State the Vander-Waal’s equation
iif) Compressibility factor

iv) Law of corresponding states

v} Beattic — Bridgeman equation.

Module — 5
Q.9 State the 10 | L2 | CO5
i.  Gibb’s Dolton’s law of partial pressure
ii.  Amagot’s law.
If a gas has C, = 1.97 KJ/kg°K and Cy = 1.5 KJ/kg°K. Determine its | 10 | L4 | COS
molecular mass and characteristics gas constant.
OR
Q.10 Define the following : 20|13 | CO5

Rk E

. 3of3
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Third Semester B.E./B.Tech. Degree Examinéti;(iﬁ,' Dec.2025/Jan.2026

Time: 3 hrs. Y Max. Marks:

Smart Materials and Systems

Pl
g~ L

i

%

Note: 1. Answer any FIVE full guestions, choovmg ONE full question f: ot each motdule.

2. M : Marks , L: Bloow’s level C Comse oiIcones.

100

Module 1 M| L C
Q.1 | a. | Define a Smart structure and discuss: the functions of its basw components 10| L1 | CO1
with examples. s ;\ :
b. | Classify the Smart structure and state the functions ofeach structure. 10| 12 | CO1
- OR
Q.2 | a. |List and explain. the common smatt 111ater1als and associated stimulus | 8 | 1.2 | COL
response. _ Tl yf.j o
b. Dlscuss in. detall“the various apphcatlon arcas of smart structures. 6 | L1 | CO1
c. | State rmportant characteristics of smart" stluctures 6 | 11| CO1
. Module — 2 L
Q.3 | a. | With suitable sketch, describe Piezo electric effect.. 6 | L1|CO1
b. : Discuss the common applications of piezo eléctfjc -materiaEs. 6 | L1|CO1
¢. | Describe the 11nportant p1opertles and apphcatlons of plezo ceramic | 8 | L2 | CO2
materials. N
Y __OR -
Q.4 {a, !List the matenals that exh1b1t plezo — remstwe effect and state their | 6 | L2 | CO1
apphca’slons e b
: S N
b. Wute a note on the\apphcatlon of plezoelectuc materials as Sensors and | 8 | L1 | CO1
Adtuators. ’ -
c. | Highlight the appllCB.tiOl‘lS of fo]long 6 | L1} CO1
i) Bnnorphs ii} Nano calbon tubes
' Module 3
Q.5 | a. | Describe shape memory effect exhibited by Smart Materials with suitable | 6 | L2 | CO1
sketches.
b. | State the mnctionfc'\ifl;p‘rﬁperties of Shape Memory Alloys. 8 | L2 | CO1
¢, | Write a note on Phase transformation exhibited by Ni— Ti Alloys. 6 | L2 | CO1
,_'if\\\;
T OR
% |
§* { 1of2
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Q.6 State the important properties of Shape Memory Polymefé‘.\:f;; 6 | 11| COt
Differentiate between One — way and Two — Way Shape Memory Alloys | 8 | L2 | CO2
with sketches. :
Discuss the applications of Shape Memory Ceramics. v | 6 [ L1|Col1

Module — r

Q.7 What are Smart Polymers? State thclr Important charactenstlcs 6 | L1 |CO1
With the help of a Temperature Vs Concentration graph.: Explam the | 8 | L3 | CO2
significance of Lower C11(1cal Solution Temp. (LCST) and Upper Critical
Solution temp. (UCST) a j o
Discuss briefly the apphcatlons of Electro Active Polyme1 Microgels. 6 | L1|CO2

OR S

Q.8 Write a note on the properties of Protein <based Smart Polymers. 6 | L1 ]| CO1
Discuss the appiications of PH — responsive Smart Polymers;. 8 |[L1|CO1
List the various Photo Responsive Fblymers used in;apﬁ\li‘ééfcﬁions. 6 | L1|CO2

“Module — 5

Q.9 State the important properties of applications of Polymer Gels. 10| L1 | CO1
Writc anoteon : o 10| L1 | CO1
1} Self healing smart materials i) Optically operated smatt materials.

_OR_ -

Q.10 Discuss the space application of Chemically Activated Smart Materials. 16 | L1 | CO1
Elaborate the advantages of using Chemi.cal]y,_Activated Smart Materials as | 10 | L1 | CO2
i) Smart corrosion protéction coatings 11) Sensors

—_ $
LN
RS X

20f2




