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Describe with a neat sketch, stie$s#train diagram of mild steel and cast iron
indicatins salient points.

'extension ofState Hooke's law and detedaine an expression fo

The tensile test qj&gdftucted on a mild steel baffi The following data was

gst+*vitiameter of the stee*l baq: 16 mm; gauge length of
o% at proportionality l,iffi!6r72 kN, extension at a load
mm, load at failure : 8ffikN, final gauge length of the

obtained from

of60 kN: :J \L\tL) !, rurqr

iameter of the rod at..failu,,re: 12 mm. Determine:
(,) Young' ulus nality limi
(iii) r ing stress e

OR
Derive a relation
A member is of total 2m, its di '40 mm for the *first 1m

lly reduces from 40 mm
,r, thc diamctcr rcmains
an axial tensile force of

length. In the next 0.5 m length, its dia
to 'd' mm. For the rtignaining length <

-s
'd' mm uniform&ffiF6n this membeffi
150 kN, the tot$l dlongation obse_rvdfu

Assume Y"oung's modulus:2 x
wn in Fig.Q2(c) is

Fig.Q2(c)

two supports
Pz:60 kN. Fi6d

lSsmra

col

Derive an expression fo.,r normal and shear stress on a inclined plane of a
member subiected tb#-axial stress

A closed cylind#eaFtessel made of steel plates 4 mm thick with plane
ends, carries nuia undcr a pressure of 3 N/mm', Th" diameter of the
cylinder is 25 cms and the length is 75 cms. Calculate the longitudinal and

hoop stresseS in the cylinder wall and determine the change.in diameter

length and volume of the cylinder. Take E : 2.1 x 105 MPa and

l/rn : 0.286.

ffie$$effiffiMffi

2. M : Marks , L: Bloom's level, C; Course outcomes.

Nt_.st!,rflIe - 1 M L C

Q.1 a, 05 LI co1

b. 05 L2 co1

c. 10 L3 co1

Q.2 a, 04 L2 co1
b.

diameter'd'.

08 L3 co1

c. 08 L3

' Module - 2

Q.3 a, 10 L2 co2

b. 10 L3 co1
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OR

Q.4 a. er, there are notmal stresses of 60 MPa

and 40 MPa both tensile respectively, at right angles to each other with
shearing stress of 20 MPa. Draw the Mohr's circle diagram and find out:

(r) Principal stresses and their planes
(ii) Maximum shear stress and its planes.

10 L4 c02

h. ffi cylinders. Also derive an expression for

circumferential stress in a thin cylinder' '' = ,

10 L2 co2

Module 1i3..

Q.s L. @lomspanas
two concentrated loads and a uniforrnly dis

^*,1 1---l;^c mnmpnt Aiotrornand bending moment diagram.'4w#
rr,, * D

10 L4 co4

b.

Fie.Q5(b),,

10 L4 co4

"...... t*- oR, ,r,i111.,",

Q.6 a.

:i::SSS
'\iii:,.r

For a beam shown in Fig.Q6(a),
at C, such that the reaction at s

BMD indicating the values at

10 L4 co4

b. A simply supported beam

BMD for the beam and st

maximum shear.

ed as shown in Fig.Q6(b). Draw SFD and

valves of maximum bending moment and

.,0,1* 
f 
Aotyl

,s< **lr) I l
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10 L4 ()3

shown in the Fig.Q5(a) carries

;ributed load. Draw shear force

nine the magnitude of the load acting

. A and B are equpl. Draw SFD and
: salient points, ,Locate point of contra
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Module - 4

Q.7 a, A simply supporled bcam having cross section of 20 mm x 20 mm lails
when a central point load of 400 N is applied span of beam is 2m. What
IIDL will break a cantilever of same material 40 mm Wide, 60 mm deep

and 3m long.

10 L3
L4

co2
c03

b. A cast iron bracket subject to bending has the cross-section of l-formwith
unequal flanges. The dimension of the section are sirown in Fig.Q7(b). Find
the position of the Neutral axis and moment of inertia of the section about
the neutral axis. If the maximum bending moment on the section is 40 MN-
nrm. Detcrmine the maximum bending strcss. What is tltc naturc of the

stress?

l-----J' t 5o ""tI
Fig.Q7(b) ' ""'

10 L3
L4

co1
coz

OR .db

Q.8 L. Derive an expression for bendine streisses in beams. 10 L2 co1
b. A 5m cantilever beam of cross-section 150 run x 300 mm fails when a load

of 30 kN is applied at thc frcc end. Find the stress at failure.
05 L3 c02

c. List assumptions made in pure bending thcory. 05 L1 co1

Module-5&"<,
Q.e a, A solid shaft has to transmit 150 KW of power at 180 rpm. if allowablc

slrcar strcss is 70 MPa and allowable angle of twist is lo in a lcngtlr of 4rn.

Find the suitable diameterof solid circular shali. Take G:84 GPa.

10 L4 co2

b. Derive Euler's crippling load for a column when both its ends are hin-ecd. 10 L2 co1

sw l','UR

Q.10 a. A 150 mm diameter solid,steel shaft is transmitting 450 KW power at

90 rpm, compute the maximum shearing stress. Find the change ttiat would
occur in thc shcaring strcss, if the speed were incrcascd to 360 mm.

10 L4 c02

b.

560 N/mm2 and a = I

Euler's formula taking E: 1.2 x 10' MPa
,,,

(i,

10 L4 co2
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Note: 1. Answer any FIW full questions, 
"fu:&r& 

ONE full questionfrffi;,,eiih module.
.iiuit,i,
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Madu-Ie - I M L C

Q.1 a. Define Material Science and Engineering.
encountered engineering material.

List eight commonly 04 L1 col

b. What are the three metal crystal structures? List five metals that have each
o f these crvstal structures.

08 L1 co1

c. What are imperfections? Explain different tlpes of imperfections 08 L2 co1
,1i11" 

,,,,,,r,.,, OR ,d,

o.2 A. Define Atomic Padkine Factor (APF). Calculate APF for BCC structure. 08 L3 co1
b. Platinum is FGC,end has a lattice constant of 0.39239nm. Calculate a value

for atomic r,,gltkps;of platinum atom in nanemeter.
06 L2 col

c. Define and differentiate crystalline solids and amorphous solid. 06 L2 col
Modu,le - 2

o.3 a, State I and II Fick's law of diffision. ilr,
04 L1 co2

b. What is diffusion? Explain the factors affecting the diffusion. 06 L2 co2
c. Draw of neat Iron Carbon equilibrium diagram and label all the phases.

Writc invariant rcaction like eutcctoid. cutectic and pretectic reactions.
10 L3 co2

OR _ '",i ;ja t!

o.4 a. Discuss the Hume - Roihery rules for formatiara of solid soluti&rl 04 L2 co2
b. Explainthediffusionmechanism. i',,;,,,,,,,, 06 L2 co2
c. Explain the euttolic system binryq phase diagram for'two metals

completely soluble in liquid state.but ebinpletely insokibtre in solid state.

10 L2 c02

Module - 3

Q.s L. Define homogeneous and heterogeneous nucleation. Obtain an expression
for critical radius of nucleus.

08 L3 c03

b. What is heat treatment and mention the classification. 05 L1 c03
c. With sketch explain flame hardening process. 07 L2 c03

OR

Q.6 a. Explain strain hardening and solid state hardening process of strengthening
of mctals.

07 L2 c03

b. Sketch and exahin Annealine heat"tieatment process, 07 L2 co3
c. What is hardenability? Discuss factors affecting hardenability. 06 L2 co3

'",Module - 4

o.7 a. Explain the Physical Vapour Deposition (PVD) process, in brief. 06 L2 co4
b. List advantages and disadvantages of surface coating. 04 LI co4
c. With a flow diagram explain the operations involved in making powder

metallurqy pafls.
10 L2 co4

OR
o.8 L. Explain the chatacteristics of metal powder. 06 L2 c04

b. What are the,'applications of powder metallurgy? 06 L1 c04
c. Explainrthe Chemical Vapour Deposition (CVD) process with neat sketch. 08 L2 c04
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Module - 5

o.9 a. Classify ensineerins materials. Explain them with examulp; . 10 L2 co4
b. Sketch and explain the fabrication of MMC's using Stir Casting process. 10 L2 co3

OR
o.10 L. Give a broad classification of composites. 06 L2 co3

b. Discuss various applications of composites. 06 L2 co3
c. Explain material selection process for various machine components. 08 L2 co5
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Third Semester B.E./BlTech Degree Suppleffintary Examination,
June/JutY 2,.-, #..

Basic Thermodynamics

Time: 3 hrs.

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom's level ,'C: Course oatcomes.
3. Used of thermodyntmic tlata hand book is permittea3. Used of thermodynamic book is permittetl.

Nnsiiule - I M L C

Q.1 L. Explain Zeroth law of thcrmodynamics. 4 L2 col

b. Define heat and work in thermodynamics.
function.

Show that work is a path 8 LI co1

c. The temperature'T'on thermometric scale is defined in terms of property
'P' by tlie relation T : a log.P + b, where a and b are constants. The

temperature at ice point and steam point are 0 and 100"C respectively.
instrument gives values of 'P' 1.86 and 6.81 at ice and stream point
respectively. Evaluate temperature corresponding to a reading of P :2.5.

8 L3 co1

,,,' OR

Q.2 L, Derive an expression for
i) Isothermal process
ii) Isentropicprocess.

ment work for :

1[

10 L2 col

b. A cylindcr contains.0.5.t of gas at I bar and 90oC. Thc gar

a volume of 0.125m . The final pressure being 6 bar. Find :

A cylinder contains"0 5- of gas at I bar and 90'C. The gr

a volume of 0.125m . The final pressure being 6 bar. Find :

i\ The rnqcc nf fhe oesi) The mass of the gas

-';.;* tr,,li"'Ilc'

!:.. i,,'$l''

.i,"

$,,Jrllrl{r
rl' '$1$' .ilii) Value of 'n'

:,iii)
ir)

transferred
energy.

l0 L3 col

MOdUle -.,!,;=,,,,:,,,.;'

Q.3 a, State the first law of thermodynamics applied to cyclic process and non
cyclic process.

6 L1 co2

b. Show that internal encrgy is a property of system. 6 L2 co2

c. A closed system undergoes a cycle. The energy transfer are as obtained :

i) Cornplete the tabler) uomplete the table
ii) Determine rate of,work in KW.

Process O(kJimin) W(kJ/min) DE(kJ/min)
ABl 400 150

BC 200 300

CD -200
DA 0 75

{
cj&'l$si

'$tu.

8 L3 co2
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OR

Q.4 L, Starting the assumptions, derive steady flow energy equation. 6 L2 co2

b. A nozzle is a device for increasing the velocity of steadily flowing steam.

Enthalpy of the fluid at inlet is 3000kJ/kg and velocity is 60m/s. Enthalpy
at discharge end ts 2762 kJ/kg. The nozzle is horizontal and there is

negligible heat loss from it :

i) Find velocity at exit of nozzle
iD If inlet area is 0.1m2 and specific volume is 0.187 m'lkg, frnd mass

flow rate.

iii) If specific volume at exit is 0.498m3/kg find diameter at exit of nozzle.

8 L3 co2

c. The power capacity of a system is 3000KW for the fbllowing data

determine the fluid flow rate in kg/hour.
The heat rejection from fluid : 100 kJ/s

lnlet vclocity : 300 nYs

Inlet pressure : 600 KPa
Inlet internal energy : 2000 kJ/kg
Inlet volum 0.2 ml/kg
Outlet velocity : 120 m/s

Outlet pressure : 150 Kpa
Outlet internal energy : 1500 kJ/kg
Final volum 1.2 m'/kg
The fluid enters and leaves the system at same elevation.

6 L3 co2

Module - 3 '"'\"*'l'1.''*o

Q.s L. law ofGive the Kelvin plank and Clausius statements
thermodynamics and prove their equivalence.

of seeond 10 Ll c03

b. Explain PMMK - I and PMMK - 2.
;s$siril]$$.qs-

'\11h,.

4 L1 c03

c. A series combination of two Carnot engines operate between temperature
of 180'C and 20oC. Calculate the intermediate temperature, if engine
produces :

i) Equal amount of work
ii) Engines having same efficiency.

6 L3 co3

OR

Q.6 L, State and prove Clausius inequality. 8 L1 c03

b. Show that entropy is a property of a system. 6 L2 c03

c. 5 kg of copper block of 200"C is dropped to an insulated tank with 100kg

of oil at 30"C. Find the increase in entropy of the universe. Take

Co(copper) : O.4kJ/kg-k, Cr(oil) : 2.lkJ/kg-k .

6 L3 co3
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Module - 4

Q.7 L. with T
enelgy.

S diagram briefly explain the available energy

'r' :'i'l'

and unavailable 6 L1 co4

b. Obtain an expression for maximum work available in steady flow system. 6 L2 co4

c. Define the following with respect to the pure substance :

i) Latent hcat of vapourisation
ii) Sensible heat

iii) Saturation temperature
iv) Triple point
v) Dryncss fraction
vi; Wet steam.

8 LI co4

OR

Q.8 Z. With a neat
calorimeter.

sketch explain the working of a Separating and throttling 10 LI co4

b. In a test to find the quality of the steam in a pipe using a combined
separating and throttling calorimeter, the following data was obtained :

Pressure of steam in steam mains = l4 bar
Pressure of steam after throttling : 1 . l9 bar

Tempcrature after throtlling : 120"C
Watcr collected in separator - 0.45 kg
Steam condensed after throttling : 6.75 kg
Describe the condition of the steam in the mains. Take SP heat of
supcrheatcd stcam as 2. I kJikg-k.

10 L3 co4

illll" Module - 5

Q.e a. Clearly distinguish bctwecn ideal and real gases. 6 L1 cos

b. Explain briefly Dalton's law and Amagat' s law. .':'

tl] . , ,,,11,,11, 
:.;.,,

6 LI cos

c. Derive an expression for specific
volume for mixture of gases.

heat at constant pressure and constant 8 L2 co5

OR
Q.10 a. Explain reduced propefties and compressibility chart. 6 L1 co5

b. Write Maxwell relations and explain the terms involved. 6 L1 co5

c. Determine the pressure exerted by carbon-dioxide in a
capacity when it contains 5kg at 27oc using.

it Idcal gas equation
ii) Vander walls equation
Take a :364.3 kN/m4lkg mol2 b :0.0421m3/kg mol.

container of 1.5m' 8 L3 co5

*t!**


