
se(sem /e-schemg R-tq|tmechaniay 
Time: 3 Hour 

N. B. 
) Question No.1 is compulsory. 
2) Attempt any three questions from remaining five questions. 
3) All questions carry equal marks. 

Q1. Write notes on any FOUR 
(a) Explain the advantages of polymer over metallic materials. 

Allotropic form of iron (b) 

Q5. 

(c) 

(d) 

70569 

(e) 

Q3. (a) 

(b) 

Q4. (a) 

Q2. (a) Classify various types crystal defects? Discuss line defects and their 

(b) 

Paper / Subject Code: 51624 / Material Metallurgy 

(a) 
(b) 

Q6. (a) 

Critical Resolved Shear Stress (C.R.S.S.) 

(b) 

Ductile to Brittle Transition Temperature (DBTT) 
Normalizing 

(c) 

types. 

Draw a binary alloy phase diagram with example. 
Write note on Shape Memory alloys 

(c) Explain ceramics and its applications. 

State and explain Griffith's theory for brittle material with derivation 

(b) Define fatigue failure. Discuss fatigue testing. Explain interpretation of 
S-N curve for ferrous and non -ferrous metals. 

p-(o07056q 

Draw the iron -iron carbide equilibrium diagram and write the important 
transformation seen in the diagram. 

Max. Marks: 80 

What is Nitriding and explain types of nitriding processes. Explain the 
heat treatment before nitriding. 

recrystallization annealing with neat sketch 

What is recrystalliztion annealing? Discuss tlhe various stages of 

Write note on composites and its applications. 
Explain Magnetic Particle Testing with ncat sketch 
Define nano matcrials. Discuss their applications. 
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c
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Process 

Qlcode, 
loo 

6S9 
S 

Paper 
/ Subje. SE 

SerenTTd 

TLM
echaa 

d) pp 

Total 

Marks-
80 Duration: 

3 
Hours 1) First 

Q
uestion 

(Q
.1) 

is Corapulsory. 

2) Attem
pt 

any 
3 questions 

fron1 
ihe 

rem
aining 

5 (Q.2 

-Q
.6) 

questions. 

3) Figures 
to 
the 

right 

indicate 
ful! 

narks 

4) 

Proportionate 
and 

labcied 

fre.hand 

sketches 

would 
do 

20 0. 1 Solve 

any 

Four 

out 
of Six. Explain 

shell 

moulding 

;roce*s 

a) b) Explain 

adhesive 

bonding: 

process. 

W
rite 

short 

note 

defects 
in

 

c) Explain 

Internet 
of 

Things. With 
the 

help 
of neat 

sketch 

exp'ain 

working 
of 

compound 
die. 

e) Discuss 

Laser 

beam
 

machining 
pi Jcess. 

d) 
f) 

Q. 2 a) W
hat 

is riser? 

W
rite 

the 

functions 
of risers. 

List 

types 
of 

risers 
and 

explain 
any 10 

10 

b) Explain 

working 

oxy-acetylene 
gas 

welding. 

Sketch 

three 

types 
of flames 
and 

W
rite 

its 
uses. 

one. 

10 

Q
.3 

a) Explain 

working, 

advantages 
and 

limitations 
of 

electro-discharge 

machining. 

b) 

Define 

extrusion 

prcess. 

With 
the 

help 
of 

neat 

sketch 

write 
the 

difference 19 

b) 

The 

tool 
life 

equation 
for 

machining 
C40 

steel 

with 
a 18:4:1 

H.S.S. 

cutting 
tool 

Explain 

construction 
and 

working 
of 

certre 

lathe. 

Q. 4 a) 
at a feed 
of 0.2mm/min 
and 

depth 
of 
cut 

2m
m

 
is given 
by 

V
T'=C, 

wherc 
n and 
C

 

are 

constants. 
The 

foliowing 

observations 
have 

been 

noted 
: 

10 

V,m/min Hence 

recommend 
the 

cutting 

speed 
for 
a desired 
tool 
life 
of 60 

minutes. 

20 
25 
35 

Calculate 
n 
andC

. 
90 

T, 
min 

10 

W
rite 

the 

classifications 
of 

sheet 

metal 

operations. 

Explain 
any 

four 

sheet metal 

operations 

with 

neat 

sketch. 

Explain 
the 

various 

steps 
in powder 

metallurgy. 

10 

Q. 5 a) b) 

20 VW
rite 

short 

notes 
on 

(A
ny 

four) a) 

W
rite 

the 

difference 

between 

shaper 
and 

planer. 

0.6 
b) 

Classify 

Production 

Processes. 

c) 

W
ritc 

the 

differencc 

bctwecn 
hot 

working 
and 

cold 

working. 

d) Laser 

beam
 

machining. 

) Geur 
hobbing. 

I) Cloud 
manufacturing. 

G
olsge L

it:y
 

*
N

a
i
 

65958 

rolling 
process. 

betw
een 

direct 

extrusion 
and 

indirect 

extrusion. 

:andhi 
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o
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8
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3
1

 

M
echoanica 

R
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C
sch
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Sem 
-N

 Total 
M

arks:80 

T]mec 

hacal 
) T.D. 2s11bo4 

Tim
e 

: 3 

H
ours Com

pulsory. 

N
.B

.: 
(1) 

Q
uestion 

No 
1 is 

(2) (3) 

All 

questions 

carry 

equal 

m
arks. 

(4) 

Assum
e 

suitable 

data, 
if required 
and 

state 
it clearly. 

(5) 

Use 
of steam

 

table 

and 

M
ollier 

D
iagram

 
is 

perm
itted 

20 Solve 
Any 
Four State 

Perpetual 

M
otion 

M
achine 

(PM
M

) 

-I&
 

II. 

State 
the 

sim
ilarities 

and 

dissim
ilarities 

betw
een 

heat 

and 

work 

transfer. 

b 

(ii) 
Sensible 
heat 

D
efine 

the 

follow
ing 

term
, 

C
 

(iv) 
Triple 
point 

Saturation 
tem

perature 

Draw 

P-V
 

and 

T-S 

diagram
 

of Otto 

cycle 
and 

Brayton 

cycle. 

Critical 

(iii) 
(1) 

d 

Discuss 

the 

M
ach 

num
ber 

corresponding 
to e Subsonic 

flow
 

(i) Sonic 
Flow 

(ii) (iii) 
Supersonic 
flow 

10 In 
a gas 

turbine, 
the 

gases 

flow
 

at the 

rate 
of 5 kg/s. 

The 

gases 

enter 
the 

turbine at a pressure 
7 bar 

with 
a velocity 
120 

m/s. 

The 

turbine 
is insulated. 

The 

exit 

pressure 
and 

velocity 
are 
2 bar 

and 

250 

m/s. 
If 
the 

enthalpy 
of the 
gas 
at the 

inlet is 

900 

kJ/kg 
and 
at the 

outlet 
is 600 

kJ/kg, 

determine 
the 

capacity 
of the 

turbine. 

2 

10 b 

Discuss 

generation 
of 

steam
 

from
 

ice 
at - 5°C 
at 1 atm

 

with 

the 

help 
of T-S 

and 

P-V
 

diagram
s. 10 A

 

heat 

pump 

working 
on 
a Carnot 

cycle 

takes 
in 

heat 

from
 

a reservoir 
at 5 °C

 

and 

delivers 

heat 
to 
a reservoir 
at 
60 
°C. 

The 

heat 

pum
p 

is 

driven 
by 
a reversible 

heat 

engine 

which 

takes 
in

 

heat 

from
 

a reservoir 

840 
°C 

and 

reject 

heat 
to 
a 

reservoir 
at 60 
°C

. 

The 

reversiblc 

hcat 

engine 

also 

drives 
a m

achine 

that 

absorbs 30 

kW
. 

If 
the 

pum
p 

extracts 
17 

K
J/s 

from
 

the 
5 °C

 

reservoir, 

D
eterm

ine 

3 

the 
rate 
of heat 

(i) 

the 
rate 
of 

heat 

rejection 
to 
the 
60 

°C
 

sink. 

(ü) 

Page 
1 of 
2 68831 

Code: 

51625 
/ Therm

odynam
ics 

A
ttem

pt 
any 

three 

questions 
out 
of the 

rem
aining 

five. 

point 

a 

supply 

from
 

840 
°C

 

source 
and 
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Code: 

51625/ 

Thermodynamics 

05 b 

Explain 
the 

concept 
of available 

and 

unavailable 

energy, 

W
hen 

does 
the 

system
 

becom
e 

dead 
state? 

05 Describe 

reheat 

cycle 

and 

com
pare 

it with 

sim
ple 

Rankine 

cycle. 

C
 

10 Derive 
the 

Clausius 

theorem
. 

a 

4 

05 

W
rite 

the 

equations 
of 

M
axwell's 

Relations. 

b 

05 During 
a thermodynamic 

cycle 
of processes 

(A-B-C-D-A), 
the 

heat 

transferred 

during 

each 

process 
are: 

120 
kJ, 

-16 
kJ, 

-48 
kJ 

and 
1

2
 

kJ 

respectively. 

Estim
ate 

network 

transferred 

�uring 
the 

thermodynamic 

cycle, 

direction 
of work 

transfer, 

change 
in 

C
 

10 
10 

5 a 

Derive 
the 

expression 
of efficiency 
of Diesel 

cycle 

and 

state 
the 

assum
ptions. 

Steam
 

turbine 

working 
on 

Rankine 

cycle 
is supplied 

with 
dry 

saturated 

steam
 

at 

20 
bar 

and 
the 

exhaust 

takes 

place 
at 0.3 

bar. 

For 
a steam

 

flow
 

rate 
of 10 

kg/s. Determ
ine 

the 

quality 
of steam

 
at end 
of expansion 
and 

Rankine 

efficiency, 

b 

10 

8°C. 

Calculate 

on 

the 

stagnation 

point 
on 

the 

An 

aeroplane 
is flying 
at 1000 

km
h 

through 

still 
air 

having 
a pressure 
of 78.5 

nose 
of the 

plane 
:(i) 

Stagnation 

pressure, 
(ii) 

Stagnation 

tem
perature, 

(Take 
for 
air 
: R

 
=

 

287 

J/kg 
K

 

and 
y =

 

14) 

K
N

/m
 

(abs.) 

6 

10 

In 
an 
air 

standard 

diesel 

cycle, 
the 

com
pression 

ratio 
is 
15 

and 

the 

properties 
at 

the 

beginning 
of com

pression 
are 
100 

kPa 
and 

300 
K. For 
a peak 

tem
perature 

of 

1600 
K. Calculate 
the 

percentage 
of 

stroke 
at 

which 

cut-
off 

occurs 
and 

the 

cvcle efficiency 

b 

Page 
2 of 
2 68831 

internal 

energy 

using 
the 

first 
law

 
of 

Thermodynamics. 

and 
tem

perature 

a 
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Code: 

51622 
/ Strength 
of M

aterials 

lede, 
too6 
692o 

/ 

M
arks: 

80 

T
M

e
c
h

a
iic

p
 

3 Hours Q
uestion-1 

is 
com

pulsory. 

Answer 

any 

three 

from
 

rem
aining 

five Assum
e 

any 

suitable 

data, 

w
herever 

required, 
but 

justify 
the 

sam
e. 

A
ssum

ptions 

m
ade 

should 
be 

clearly 

stated. 

Illustrate 
the 

asw
ers 

w
ith 

sketches, 

w
herever 

required. 

Answer 
any 

four 
of the 

follow
ing: 

a. A
 

material 
has 

Y
oung's 

modulus 
of 
2x 

b, 
A

 

rectangular 

beam 

300m
m

 

deep 
is sim

ply 

supported 

over 
a span 

4m
. 

W
hat 

uniform
ly 

(05) distributed 

load 
the 

beam
 

can 

carry 
if 
the 

bending 

stress 
is 

not 
to exceed 

120M
Pa. 

Take 
I 

-8x105 

(05) water 

1O
kN

/m
, 

find 
the 

thickness 
of metal 

required 
for 
the 

water 

m
ain 

if 

perm
nissible 

stress 

C. A
 

water 

main 

800m
n 

diam
eter 

contains 

water 
at a pressure 

head 
of 

100m
. 

If the 

weight 
of 

in 

metal 
is 

20N/m
m

? 

d. State 
the 

assum
ptions 

made 
in 
the 

analysis 
of 

struts 

and 

colum
ns 

by 

Euler's 

buckling 

theory. 

(05) (05) (05) (10) 

e. Draw 

shear 

stress 

distribution 
for 
I section, 
T

 

section 
and 

rectangularsection. 

f. 
A

 

solid 

circular 

shaft 

has 
to 

transm
it 

300 

kW
 

pow
er 

at 100 

pm
. 

If 

th
e 

shear 

stress 
is 

not 
to exceed 

80 

N/m
m

', 

find 
the 

diam
eter 

of the 

shaft. 
If this 

shaft 

were 

replaced 
by 
a hollow

 
one whose 

internal 

diam
eter 

is 0.6 
of its 

external 

diam
eter, 

What 

will 
be 

the 
%

 
of saving 
of m

aterial. 

The 

length, 

m
aterial 

and 

shear 

stress 
are 

kept 

sam
e. 

2 
2 b) 
A

 

com
posite 

bar 
is 

m
ade 

of 

Steel 

and 

A
lum

1nium
 

is 

held 

betw
een 

tw
o 

supports 
as 

show
n 

in (I0) fig 
1. 

The 

bars 
are 

stress 

free 
at tem

p 

38°C
. 

W
hatw

ill 
be 
the 

stress 
in

 
the 

tw
o 

bars 

when tem
perature 

decreased 
to 21°C, 

the 

supports 

com
e 

near 
to

 

each 

other 
by 
0.1l 

mm. 

Take 
Es =210 

G
N

/m
, 

EA 

=100 

GN/m
², 

d, =
 

11.7x10/°C
 

and 
aA) 
=

 

25 min Auminjun 

Steel 
bar 

300 
m

m
 

600 
mm 

Fig.1 3 a) 
A

 
T

 

section 

(Flange 

=200m
m

x10m
m

, 

w
eb=10m

m
x240m

m
) 

is 

used 
as struts 

which 
is 6m

 

(I0) long, 

one 

end 
is hinged 

and 

other 

end 
is fixed. 

Determ
ine 

the 

buckling 

load 

using 

Euler's 

form
ula. 

E-200x10° 
N/mm² Gandhi C

o
l
e
g

e
 

o 

L
it:rary Page 

1 of 2 

66930 

questions. 

105 

N/mm? 

Poisson's 

ratio 

of0.32, 

determ
ine 

rigidity 

(05) and 

Bulk 

m
odulus 

of 
the 

m
aterial. 

m
m

. 
Establish 
the 

relationship 

betw
een 

shear 

force, 

bending 

m
om

ent 

and 

rate 
of 

loading. 

a) 

23.4x10-/°C
 bar 



I'aper 
/ 

(10) stress 

distribution 

diagram
 

across 

the 

section 

and 

obtain 
the 

shear 

stress 

values 
at all 
the 

3 b), 

Figure 
2, 

show
s 

a C
 

section 

subiected 
to 
a shear 

force 
of 
18 
kN

 

intensity. 

Draw 
the 

sheal 

75 
im

m
 

20 
2

m
 3
0

 
nnn) 

20 
M

n 

1
5

0
 

m
Rt Fig.2 4 a) 

A
 

cylindrical 

vessel 
of 1.5m

 

diam
eter 

and 
4m

 

long 
is closed 
at ends 
by 

rigid 

plate. 
It is 

(l 
) 

subjected 
to 
àn 

internal 

pressure 
o

f 

3N
/thm

². 
If 
the 

m
axim

um
 

circum
ferential 

stre[s 
is not 
to exceed 

150N
/m

m
?, 

find 
the 

thickness 
of shell. 

Also 

change 
in 

diam
eter 

length 
and 

volum
e 

of the 

shell. 

Takè 

E=2x10 

N
/m

m
². 

1/m
 

-0.25 (10) 

4 b) 

Draw 

shear 

force 

and 

bending 

m
om

ent 

diagram
 

for 

beam
 

show
n 

in 

fig. 
3 

15 
kN

n 

30 
kN 

30 
kN

.m
 

2 
m

 

Fig.3 5 a) 

The 

beam
 

has 
a T-shaped 

cross-section 

with 
a top 

flange 

m
easuring 

90 

m
m

 
x 20 

m
m

 

anda 

(70) web 

(10) 

5 b) 

Find 
the 

slope 
at A

 

and 

deflection 

at:a 

point 
C

 
for 
the 

beam
 

loaded 

show
n 

in 

fig.4. 

Assum
e 

m
om

ent 
of inertia 

and 

m
odulus 

ofelasticity 
as I-20x10° 
mm 

and 
E

 

-200 

kN
/m

m
n. 

36 
KN/m

 

40 
K

N
/m

 B
 

m
 

2 m 
Fig. 
4 

Im
 

lm
 

6 a) Two 

m
utually 

perpendicular. 

plane 
of an 

elem
ent 

subjected 
to 
ox =100M

Pa 

(tensile) 

and 
oy (0

) -40M
Pa 

(com
pressive) 

and'shear 

stress 

=30M
Pa. 

Locate 
the 

principal 

planes 

and 

determ
ine 

the 

principal. 

stresses, 

m
nàxim

um
 

shear 

stresses 6 b) 

D
eterm

ine 

instantancous 

stress 

and 

deform
ation 

of 
a rod 
of length 

1.2m
 

and 

the 

diam
eter 

(70) 

Page 
2 of 
2 66930 

S
ubject 

C
ode: 

S
I0

Z
Z

IS
Y

H
I 

UI 

V
IH

U
rla1s 

salient 

points 

including 
the 

neutral 

axis. 

m
easuring 

20 

mm 
x 90 

m
m

. 

T
he 

beam
 

is 
a sim

ply 

supported 
on 
a span 
of 

8
m

 

and subjected 
to 

1200N
/m

 

over 

entire 

span. 

D
eterm

íne 

bending 

stresses 
in 

com
pression 

and tension, 

also 

sketch 
the 

bending 

stress 

distribution. 

using 

M
ohr's 

circle 

verify 

answ
crs 

with analytical 
method. 

8m
m

. 

Ifa 

m
ass 

of 

90kg 

falls 

through 
a height 
f 15cm

 

and 

strike 

the 

bottom
 

of the 

rod. 

The rod 
is 

freely 

suspended 
and 

fixed 
at the 
top. 

Take 

B=210GPa. 
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/ Subject 

Code: 
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M
athem
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Q
Pcode 

?
1

0
0

6
S

 
6

9
6

 

M
ech 

cn
ical 

R
19 

C
schem

e 

S
em

-1! 

EM
-) 

SE
 

Total 
M

arks 
:80 

mech (3 
Hours) 

Note: 
1) 

Q
uestion 

N
o.I 

is com
pulsory 

2) A
ttem

pt 
any 

Three 

from
 

the 

rem
aining 

Q1 

5 

Find 
L

 

A) 

5 

is 

Prove 

that 

f(z) 
=

 ez 

B) Hence 

find 
f' 
(z) 5 

Find 

half 

range 

sine 

series 
'of 

f(x)÷
x 

in 

(0
,) 

C) 

5 ,if 
i=

j 
J L#} 

is a matrix 
of order 
3X3 
such 
that 
a.s 
=

 

If A=[a] 

D) 

Find 
an 

eigen 

value 
of 

A
 

1) 

A
2-2A

+
 

21 
adjoint 
of 

ii) iii) Q2 

6 then 

Find 

L[te' 

f(3t)] 

1 

9s2-3s+1 

A) IfL[f(t) 
]=

 

,if 
0 <

x
<

 
2 

Find 

Fourier 

series 

for 

f
(
)
 

=x 

B) 

8 

Find 

analytic 

function 
f(z) 

and 

f(x 
+

 2n) 
=

 f(x) C) 
Q3 

A
 

string 
is stretched 

and 

fastened 
to 

tw
o 

points 

distance 
l apart. 

M
otion 

is 

started 
by displacing 

the 

string 
in 
the 

form 

A) 

y=a 

sin(x/ 
) from

 

which 
it is 

released 
at tim

e 

t=0.Show
 

that 
the 

6 

Prove 
that 

B) 

u
=

 C) 

f
)
 

=
 

|xl 

Q4 Evaluate 
S

co
sE

 
dt t 

A) 

S
+

1 (s-1)° 
(s-2) 

Find 
Inverse 

B) 

8 1| 
Diagonalizable? 

1] 2 3 

Is the 

matrix 
A

 

=
1

 

C) 2 and 

transform
ing 

m
atrix 

of 
A

 

Page 
1 of 
2 65696 

analytic 
everywhere. 

A
 

in 
term

s 

of z where 

u=y'-x? displacem
ent 

of a point 
at a distance 
x from

 
one 

end 
at tim

e 
t is given 
by 

y
=

a
 

sin(Tx/ 
l) 
cos 

(rct/ 
l) 

eco
sy

 
is harm

onic 

function 

hence 

find 
it's 

harm
onic 

conjugate 

function 

Find 
the 

Fourier 

Series 
for 

f() 
in 

(-T
, 

T)where 

Laplace 
transform

 
of 

If so 

find 
the 

Diagonal 

form
 

of A
 2J 
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M
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IfA
=

|a;| 
is a matrix 
of order 

3
x

3
 

such 
that if i=j ,if 

i +
i=

3
 

or 5 

2, 
aij 
=

 
-1 if 

i
+

j
4

 
and 

i#
j 

1
, 184 
� 8À

² 
+

 
2A 
+

I -1
6

0
, 

dx2 

Compute: 
A9 - 6A

8� 

9A7 

-446 
+

 

A
1

2
4

 

B) Solve 
by 

Crank-Nicholson 

simplified 

0
s
x

s
 

1 subject 
to

 
the 

condition 
u(0, 
t) 

0, u(1,t) 
=

 

100t, u(x, 

0)=0 

h-0.25 
for 

one-tim
ne 

step S
+

2
 

(s+16)2 

(it) 

Find 

inverse 

Laplace 

transform
 

of () 

lo
g

[z-4
] 

Q6 

6 

Find 
the 

Laplace 

Transform 
of f cos(u)sin(u) 
du 

A) 

6 

Find 
the 

solution 
of B) 

=
 

0,0 
<

 

x
<

8
, 

u(x,0) 
=

 

4
x

-x
', 

u(0,t)=0, 

u(8,t)=0 

Ou 
0t 

for 
0 <

 

t
s
 

5/8 

Taking 
h=1,k=2 

W
here 

h is 
the 

step 

length 

for 
x axis 

and 
k is 
the 

step 

size 
in 

8 

using 
convolution 
theorem

 

1 C) Find 

inverse 

Laplace 

transtorm
 

o (2416)((s2+49) 

Page 
2 of 
2 65696 

formula 

tim
e 

direction 

using 
Bender-Schm

idt 
method 
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