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Thrid Semester B.E./B.Tech. Degree Exammatlon, June/July 2025

Time: 3 hrs.

Mechanics of Materlals

2. M : Mavks, L: Bloom’s level , C: Caurseoutcomes

Max. Marks: 100

Note: 1. Answer any FIVE full questions, chaosmg ONE Jull question fmm em:h module.

Module—1 - M| L C
Q.1 | a. | Define the following : R ) 5| L1 |[CO1
i) Stress il) Strain i) Possion’g_r,si’tio iv) Volumetric St’rain
v) Bulk Modulus 5 o
b. | With a neat diagram, explam the sahent points in stress-. strain curve of | 5 | L2 | CO1
mild steel material. L o
¢. { A brass bar having cros“s' éecﬁonal area of 1000 mm? is‘ “subjected to axial | 10 | L1/3 | CO1
forces as shown in Flg Ql(c) Find the total elongation of the bar.
Take E=100 GPa. - o
oKL okl | !
/:'?9—«-——}( - & . T
R 20k
| VDG"')L n'ﬂ ';11‘2.m.1,
P "
Fig Q 1(c)
: OR ;
Q.2 | a. | Establish the relatlonshlp between Young s Modulus and Modulus of | 10§ L2 | CO1
Rigidity. : o
b. | A steel rod of 30 :mm dlameter i8 enclosed centrally in a hollow copper { 10 | L1/3 | CO1
tube of external diameter 50 mm- and internal diameter 40 mm.
The composite bar is subjected to axial pull of 45 kN, if tlie length of the
cach bar is‘equal to 190 mm. Find.: i) Stress inrod-';;ind_holiow tube
ii) Load. carriéd by each member . iif) Deformation."., -
. ‘.,\-7M0dule—-2
Q.3 | a. | Défine the following : S 5] L1 | CO2
+i)'Plane stress if) Prmmple plane and Prmc;ple stress
b. | An element is sub]ected to state.of st1ess as shown in Fig Q3(b). (15| L3 | CO2
Determine prm01ple stresses and its direction Max. shear stress and its
direction. Also verlfy using Moht’s dircle method.
Su\'\-l‘)o\
‘LtnMPO\
1
[
v
Fig Q3(b)
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OR

Q.4

Derive an expression for stresses in thin cylinder.

10

L2

CO2

A cylindrical pressure vessel has inner and outer radii of 200 mm and
250 mm respectively. The material of the cylinder has allowable stress of
75 MPa. Determine the maximum internal pressure that can be applied
and draw a sketch of radial pressure and circumferential stress
distribution.

10

L3

CO2

Module -3

Q.5

List the different types of Beams and Loads.

11

CcOo3

Derive the relationship between load intensity, shear force and bending
moment,

L2

CO3

Draw the shear force and bending moment diagram for the beam shown in
Fig Q5(c).

Z.MJL ﬁom 1o
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2 \ e ey
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Fig Q5(c)

10

L3

CO3

OR

Q.6

For the beam shown in Fig Q6. Draw the shear force and bending moment
diagram. Locate the point of contra — flexure if any.
‘l\b Kl
©
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) Epore® c",j-xéfvxo

T 6 wrd-79 - x

%_m_*w

Fig Q6

20

L3

CO3

Module — 4

Q.7

List the assumptions made in theory of pure bending.

L1

CO4

Establish the relation between Bending stress and Radius of corvature.

1.2

CO4

A 2 cm long beam with rectangular section (100 mm x 50 mmy} is simply
supported at its ends and is subjected to point load 10 kN at its midspan.
Draw a sketch showing bending stress distribution along with depth of the
section under maximum bending moment,

10

L3

CO4

20f3
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OR
Q.8 Show that the maximum shear stress in rectangular section is 1.5 times | 10 | L2 | CO4
average shear stress.
An ‘I’ section of a beam has equal flanges of each (120 mm x 10 mm}) | 10 | L3 | CO4
and web of size (200 mm x 10 mm) when the section is subjected to a
shear force of 50 kN. Draw a sketch showing shear stress distribution.
Module - 5
Q.9 Derive Torsion Equation with usual notation. 10 L2 | CO5
A shaft transmits 180 kW at 240 rpm. The allowable shear stress is | 10 | L3 | CO5
72 MPa. Find the diameter of solid shafi. Also, find the diameter of the
hollow shaft if, the inside diameter is 0.6 times the outside diameter.
What is the percentage of saving in material if, both shafi are made of
same material and same length.
OR
Q.10 Derive Euler’s Equation for long column having both ends hinged. 10! L2 | CO5
A 2 m long column has a square cross section of side 40 mm. Taking FoS ; 10 | L3 | CO5

as 4. Find the safe load for the following condition,

i} Both ends hinged

if) One end fix other end free
iii) Both ends fixed
-1tv) One end fix other end hinged

® kR kK

1

30f3
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Third Semester B.E./B.Tech. Degree Exammahon, June/July 2025

Manufacturing Process
Time: 3 hrs. S Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosmg ONE full question from each module.
' 2.M:Marks, L: Bloom’s level , C: Course outcomes

LA

Module T~ M| L] C

Q.1 | a. | What is Pattern? Explain the followmg patterns used in sand castmg 10| L2 | CO1
i) Split pattern A

il} Match plate pattern
111} Sweep patiern

b. | Sketch and Explain Jolt type, mouldmg machine. _,1-:;_\ ’ 10 | L2 | CO1

soniy  OR 4
Q.2 | a. | Hiustrate the different steps ‘involved in shell mouldmg p] 0CESS. 10 | L2 | CO1
b. | Explain how to detérininie the amount of clay preseént in the foundry sand. 10 | 1.2 | CO1
a7 Module — 27"
Q.3 |a. | Explain with ngx{at/skctch the construction- aﬁd workmg of direct arc electric | 10 | L2 | CO2
fornace. &0 )
b. | Witha neai: :skefch, explain resistance- fumace B} 10| L2 | CO2
PR OR =
Q4 |a. | What is die casting? With a neat sketch explam hot chamber die castmg 10 | L2 | CO2
process. & : s
b. | With a neat sketch cxplaln scmi-centufugal castmg process A0 110 L2 | CO2
3 Y Module—3 | - + RS
Q.5 | a. | Distinguish between hot workmg and cold Workmg process. ’ 10} 14 | CO3
b. | Derive an expressmnior wire drawing load by slab analysis. . L 10 | L3 | CO1
» ‘a N OR.. ¢ A
Q.6 | a. | Explain bending dperations with suitable “Sketohes, . 10 | L2 | CO3
b. | With neat sketéhes explain combinatibn die and progresswe die, 10 | L2 | CO3
Ly _Module - 4 T

Q.7 |a. | Witha neat §l<etch, Explain GasiPungsten Arc We’ldmg (GTAW) Process. {10 | L2 | CO4

b. | Distinguish between GAS Met?—zl Arc We]dmg (GMAW) and Gas Tungsten | 10 | L1 | CO4

A;{c‘Weidmg (GTAW). ©
A /f T OR -
Q.8 |a. E‘Xblam submerged: A&'c ‘Welding (SAW) process with a neat sketch. 10| L2 | CO4
b. | Analyze the types\of flames that can be obtained during oxy-acetalene | 10 | L2 | CO4
welding process.‘\ . 4

Modtzle

S
Q.9 | a. | Explain the following weld defecfs with neat sketches. 10 | L2 | CO5
i} Inclusion N
i) Over penetration k
iit} Porosity L
1v) Undercut N ¢
v) Spatter ANy
b. | Write a note on Heat Affected Zone (HAZ) in welding with neat sketch. 10| L1 | COS
/} OR
Q.10 | a. | Define soldeiing. Explain soldering iron process with a neat sketch. 10 | L2 | CO5
b. | With a rieat sketch. Explain friction stir welding process. 10| L2 | CO1

LS O
|

&
RNy
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Third Semester B.E./B.Tech. Degree Exammatlon, June/July 2025
Material Science anc_lﬁ,.iE_n\g;ineering
Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, c]wasm g OIVE full question ﬁom each module.
2. M: Muarks, L: Bloom’s level, C’ C‘omse oufeomes. v

Modlde 1 M| L C
Q.1 | a. ! Explain classification of matenals ‘Compare crystalling sohds and non | 10 | L2 | CO1
crystalline solids.
b. | Define (i) Crystal lattice (;1) Unlt ce!l (iit) Planar atomic demlty 10| L1 ;| CO1
(iv) Coordination number, (v} Atomic packing factor.
N OR :
Q.2 | a. | Derive atomic packmﬁ factor for simple cubic stmcture 10 | L2 | Ccot
b. | Explain edge and scréw dislocations. - 10| L2 | CO1
A Module —2°
Q.3 | a. | State and explain'HumeRothery rules, =~ 10 | L1 | CO2
b. | Explain F;ck*’s laws of diffusion. 10| L2 | CO2
// NI OR
Q.4 | a. | Explain irén-carbon diagram with“a sketch. B 10| 12 [ CO2
b. | Two-tietals A and B are used to.formi an alloy containing 75% Aand25%B.| 10| L3 | CO2
A melts at 650°c and B at 450°%. The solid solubility of metal A is B and of
B is A are negligible. The- metal pair forms an eutectic at 40% A and 60%
B which solidifies at 300"(:,@ Assume liquids and solidus lines are straight
draw phase diagram for: the alloy series.
. Module -3
Q.5 | a. | Explain (3) Annealmg (ip N ormahzlng (i) Hardening (iv) Tempéring 10| L1 | CO3
(v) Nitriding_ % ™ ]
b. | Explain with sketch Joming End Quench test 10| L2 | CO3
< . OR
Q.6 | a. | Explainwith a neat sketch flame hardening, 10 L2 | CO3
b. | Explain with a graph T-T-T: dxagram 10| 12 | CO3
-0 v Module — 4
Q.7 |a.. Wlth a neat sketch expl&mphysmal vapours deposition. 10| L2 | CO4
b“‘ \Wnte advantages and dlsadvantages of surface coating, 10| L2 | CO4
L, : OR
Q.8 |a. | Explain dlfferent powdel production techniques in mechanical methods. 10| L2 | CO4
b. { Explain the ﬁmctlons of lnbricants’and binders in powder metallurgy. 10| L2 | CO4
~ N ~Module -5
Q.9 |a. | State properhes compoqmon and uses of low, medium and high catbon | 10 | L2 | COS
steels. L
b. | Explain with sketch hand-la.yup PrOCEsS. 10 | L2 | CO5
Sy OR
Q.10 | a. | Briefly explain the selection criteria for selection of materials. 10| L2 | CO5
b. | With a sketch expiam filament wmdmg process. 101 L2 | COS
& ;
|
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Third Semester B.E/B.Tech. Degree E){ammatlon, June/July 2025
Time: 3 hrs. ""ﬁ/lzfx Marks:100
Note: 1. Auswer any FIVE full quesnons, choosmg ONE full quesm}n ﬁ on each module.
2. M : Marks , L: Bloom’s leve[ ’\{ C: Course outcomes. .
3. Write neat sketches wherever, mqmred
Module 1 PN M| L C
1 | a. | Define System hltelhgence’“ Explam briefly the’\cognponents of smart! 10 | L2 | CO1
structures. b
(:Q\V,C} o
b. | Explain briefly thé c}agmﬁcatlon of the smart ,sﬁ:uctures 10 | L1 | CO1
A )
'\.'\ - } OR )
2 | a. | Explain bmeﬂy the various examples of: stlmulus responsive smart materials. 10 | L3 | CO1
a4 £y Ay
b. | Enumeraté the functions of smart” Strctures and their apphbatlon aream the | 10 | L2 | CO1
various fields. @ '
~Module 2 o
3 | a. | Explain the principle of plezoelectuclty with then; ;:haractensﬂcs o 10 | L3 | CO2
b | Explain briefly thedollgwing - 5:1 = 10 | L2 | CO2
i) Piezo ceramlcs\\ il) Ferro electrlcxty
A \\‘ &
A /,()R /\ \\
4 | a Explam the, usage of'the plezoeléctnc “materials as Sensors "and actuators. 10 | L2 | CO2
= :(*'{'.‘\ i‘f/ ' N
b. | Explain‘briefly the followmg g\:wf 10 | L2  CO2
1)/\P1ezo polymers o 1) Piezo 1c31sf1v:1ty
o Lot
Linh 5 AN L)
' K\ i‘ Module -3
5 | a. | What are shape memory alloys? Explém briefly the classification of the Shape | 10 | L1 | CO2
Memory Allgys ‘*\: i:z ,fh,_‘j%\/
4% 'i;f’ wwwwwww
b. | Explain briefly”the charactenstlcs and featires of Ni — Ti Shape Memory | 10 | L2 | CO3
Alloys. /\ﬁ\ N,
ne W
N
o OR
6 | a. | Explain the two way Slgape Memory effect with schematic diagram. 10 | L3 | CO3
b. | Explain briefly f{ihctlonal properties of the Shape Memory Alloys. 10 | L2 | CO2
/{:“Q‘, :
Z‘;ﬁ;ﬁf
P + lof2
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Module — 4 ”
7 | a. | Explain briefly the various properties of smart polymer. 10 | L2 | CO3
\) \//j("
b. | Explain briefly the various types of Electroﬂa\éf;i'\f.e} ;\\\‘\ 10 | L2 | CO2
e ,3%\ A
v P W
OR.. - ~
8 | a. | What are pH — responsive smart matena]s‘? Enumerate the key feafures and | 10 | L2 | CO3
examples of pH — responsive smarf: maferlals KA \)\.\/.«—’
P \ \_:;_/. al::;L::“\ "
b. 10 | L3 | CO3
5;1\:\;_ “Module — 5

9 | Explain the following : oo _‘

a. | Selfhealing materjals; ’\ 10 | L2 | CO3

/: . :\"&..\\b;};

b. | Smart Corrosion"protection coating. S 10 | L2 | CO3
10 | Explain the fb]léwing :

a. | Elastic Memory composites._ L 110 | L3 | co3

4 /\1“ kY N
b. 10 | L2 | CO3

2 of2




