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: (1) Question No 1 is Compulsory. . -

(2) Attempt any three questions out of the remnmmg five.
(3) All questions carry equal marks.

(4) Assume suitable data, if required and state it clearly.
(5) Use of steam table and Mollier Diagram is permitted. -

1 Solve any four 20

a  State the second law of thermddynamicé with the block diagram.
b  Classify types of systems with the suitable example.
¢ Define the following,
. (i) Dryness fraction . ) (it) Latent heat of vaporization
(iii) Critical point .- U (iv) Tnple point '
d Draw P-Vand T-S dmgrcm of Dlesel and. Dual cycle.
e -Define the followmg, " 7\‘ <
(i) - Somc Velocnty S R tA(ii) Stagnction temperature -
(iii) Stagnation Pre,;‘siuc (i) l\_fﬁch number
2 a Steam is supplied to a fully loaded 1100 kW turbine at 15 bar with an internal 10
energy of 2395 kJ/kg, spemﬁc vo.ume of 0:16 m*kg and velocity of 1100 m/s.
Exhaust takes place at 0.05 bar wnh mtcmal cncrgy of 1885 k_leg, specific volume
of 0.26 m3/Lg and velocxty of 300 m/sec Heat loss from the steam turbine is 21
k)/kg. Potential energy change is negligible. Determine:
(i) ‘Shaft work output pcr. kg, and
(i) - Steam flow rate in kg/hr. -
b Derive the Steady Flow Energy Equation (SFEE) and apply it to Turbine and 10

Nozzle.

3 a Three Camnot heat cngmes -are connected in series. The first engine receives 4000 10
kJ of heat from a' source of at 2000 K and delivers 1800 kJ of work, the second
and third engme dehvers 1200 kJ and 500 kJ of work respectively. Determine the

exhaust tempemture of second and third Carnot engines.
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b Describe the Phasc conversion of water with the hclp of Tcmperature Vs 5
Enthalpy (T-h) curve. State the Maxwell’ s relation. '

¢ Explain the Rankine Reheat cycle with the hel_p of T-§ diagram. 5

4 a  Derive the Clausius Inequality. 8

6

b - Explain various components of a sim;’)l‘e steam ﬁawer plaxit with sketch

A certain gas occupies a space of 0.3 m? at a pressure of 2 bar and temperature of
77°C. It is heated at.a conslant‘volume*-dntil the-bressure is 7 bar. Determine
change in mtemal energy and enthalpy Take C,, =1 005 kJ/kgK, C = 0 716

kJ/kgK, and R = 0.287 kI/kgK.

10

5 a  Derive the expression of efficiency of Otto cycle.and state the assumptions.
' 10

b Inanair standard diesel cycle with the compression ratio of 14, the condition of
air at the start of compression stroke are 1.bar and 300 K. The tcinperaturé rises to
2775 K at the end of heat addition process Determme the thermal efficiency of

the cycle and net worL done per kg of air. ) o

~. . - - ~

Derive an ’eXpressigﬂ for the area velocity relationship for a compressible fluid 10

flow in the form-ji= —dvv (1-M)? >
A steam turbine working on a Raxfkinc cycle;is supplit;d with d}yrsatumted steam
at 20 bar and exhaust pressureé is 0.3 bar Dctemune the work done and Rankine

10

effi cxency
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b Describe the Phase conversion of water with the help of Tempcrature Vs 5

Enthalpy (T-h) curve. State the Machll’s relation.

¢ Explain the Rankine Reheat cycle with the help of T-S diagram. - 5
4 a  Derive the Clausius Inequality. 8
6

b - Explain various components of a simple steamﬁawer plant with sketch
¢ A certain gas occupies a space of 0.3 m® at a pressure of 2 bar and temperature of 6
77°C. 1t is heated at a constant'volumc'-dmil the ‘pressure is 7 bar. Determine

change in mtemal energy and cnlhalpy Take C,, =1 005 k.l/kgK, Cv=0.716

kJ/kgK, and R 0.287 kJ/kgK.

5 a Derive the exprcssidn of efficiency of Otto cycle and state thé assumptions. 10
b In an air standard diesel cycle with-the compression ratio of 14, the condition of 10
air at the start of compression stroke are 1.bar and 300 K. The temperature rises to
2775 K at the end of heat addition process. Detennme thc r.hermal efficiency of

the cycle and net work done perkg. of air.

. T . *x

6 a Derive an c:-c'pressi,od'for the area velocity relationship for a compressible fluid 10

flow in the form &% = — ~a- M)?

"y

b A steam turbine working on a Rankmc cycle is supplled with dry saturated steam 10
at 20 bar and exhaust pressure is 0.3 bar Dctermme the work done and Rankine
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N. 3,

Ql.

Q3.

Q4.

(0.

57822

I) Question No. | is compulsory.
2) Atempt any three questions from the remaining five questions.

3) All questions carry equal marks,

Write short notes on any FOUR

(a)
(b)
(c)
(d)
(e)

. (a)

(b)

(a)

(b)

(a)
(b)

(a)
(b)
(c)

(a)
(b)

(c)

Classification of Engineering Materials
Allotropic form of iron

Full annealing

Ductile to Brittle Transition Temperature (DBTT)
Shape Memory alloy

Classify crystal imperfections. Distinguish between edge and screw

dislocation.
Draw the Iron-Iron carbide equilibrium diagram and write the important

transformation seen in the diagram.

What is Hardenability? What are the factors affecting it? Explain the

Jomny End Quench test,
Define Creep. Draw a Classical Creep Curve. Explain different stages of

Creep.

Explain annealing and its types with appropriate examples.
What is Fatigue of Metals? Explain fatigue testing and interpretation of
S-N curve for ferrous and non —ferrous metals.

State and explain Griffith’s theory for brittle material with derivation.

Write a short note on Smart material,
How dislocations are generated at Frank Reed Source?

What is ceramics and explain the processing of it with a diagram?
Explain Magnetic Particle Testing with neat sketch
Write a note on composites and its applications.
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1) First Question (Q.1) is Compulsory. i

2) Attempt any 3 questions from the remaining 5 (Q.2 - Q.6) questions.
3) Figures to the right indicate full marks :

4) Proportionate and labelled free-hand sketches would do

Q. 1 Solve any Four out of Six.
a) Explain Gear Shaving process.
b) Differentiate between soldering and brazing.
¢) Explain selection of grinding wheel.

d) Explain Internet of Things.
¢) Discuss Electric-discharge machining.
) Compare wood and metal as pattern materials.

Q.22a) Draw and explain in brief the various'rdlfing defects their causes and remedies.

b) Draw and explain Screw type injection'moulding process with its advantages,
Limitations and applications.

Q.3 a) Explain working, advantages and limitations of Ultrasonic Machining.

b) What is a pattern? Draw and explain types of pattern with neat sketch.

Q.42) Differentiate between TIG and MIG welding.

b) Explain construction and working of centre lathe.

Q. 52a) Explain working of Submerged Arc Welding with its applications, advantages.

55970

and limitations.
b) Draw and explain Geometry and nomenclature of a single point cutting tool.

Q. 6 Write short notes on (Any four)
a) CO2 Shell Moulding Process.
b) Various steps involved in powder metallurgy.
¢) Knee type horizontal milling machine.
d) Quick return mechanism on shaper.
¢) Investment Casting.
f) Cloud manufacturing.
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IIb) A steel bar (shown in fig.2) consists of two equal portions each 1m long, the (10)

respective diameters of each portion being 30mm and 50mm. Find the total SlraglJ
energy of the bar when it is subjected to an axial pull of 150KN. Take E=200x1

N/mm? for steel.

150 AN

P —
ISOAN

3

'R}
SRULN
(B]
oS0 mm
. I

Il a) A simply supported beam carrjes uniformly distributed load over a span of 5Sm with  (10)
intensity of 2.5kN/m, with X-section is T-section having flange 125mm»25mm and
web 25mmx175mm, Determine shear stress for various section of beam also draw
shear stress distribution for given section.

I1I'b) Draw shear force and bending moment diagram for beam shown in fig. 3 and locate (10)

point of contra-flexure,
® J0KN 15 kN/m

= H 60 kN
TN
A 3Mr
1 :'5 Q,V \ ).
| : 0 KN );;; i
[ 2m ] 4m J.' 2m |
! I MLy e e

unyielding and ii) The SUPpOIts come nearer to each other by 0.Imm. Take Es=
210GPa Ex= 74GPa, a; = | L7X10%PC, ax1 = 23.4x10%pC.

Alwwini o ;

N Steel bar bar ¥ A Y

\ < &~ 1\
W N \ 0350mm !u.'!Sm.ul , i 2 { ¥ B
() N —F 0L e

600wun 00mm_ g7 % o C S

\\\ ‘1 rA i\
Fig4 S

IV b) Find the slope deflection at a point C for the beam loaded shown in fig.5. Assume (10)
' moment of inertia and modulus of elasticity as I and E.

4kN/mn SkN-m
BTy N _
& dm 2m ' 2m é
A B C
Fig. 5
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¢ Question-1is compulsory.

o Answer any three from remaining five questions.

« Assume any suitable data, wherever required, but justify the same. Assumptions made
should be clearly stated.

«- Illustrate the answers with sketches, wherever required.

a.

b.

C.

d.

c.

f.

II a)

Answer any four of the following:
Draw stress-strain diagram for ductile material and explain its salient points. (05)

A simply supported beam of length 3m and cross section 100mm (width)x200mm (05)
(depth) carrying a uniformly distributed load of 4kN/m. Neglecting weight of beam.
Determine maximum bending stress and maximum shear stress in beam.

State the assumptions made in bending. Also state bending formula. (05)
Determine the maximum shear stress developed in a hollow circular shaft with (05)
internal diameter 50mm and external diameter 80mm, which transmits power of
15kW at a speed of 300rpm.

Determine moment of inertia of the shaded area of the section given below (Fig.1) (05)

about centroidal x-X axis.
| 100mm

—

100uun

T0mu

20muv 20mm

Fig.l
State the assumptions made in Euler’s theory made in analysis of columns with its (05)
limitation.
A hollow steel shaft 150mm internal diameter and 300mm external diameter, itisto (10)

be replaced by solid shaft. If polar section modulus has the same value for both shafts,
calculate: the diameter of solid shaft and ratio of torsional rigidities. Modulus of

‘rigidity (G) for hollow shaft is two times modulus rigidity (G) of solid shaft, Assume

same | length for both shafts.
Page 10of3
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V a) Two mutually perpendicular planc of an element subjected to ox =105MPa (tensile) (10)

and oy =35MPa (compressive). Locate the principal planes and determine the
principal stresses, maximum shear stresses using Mohr’s circle verify answers with

analytical method.

V b) Determine the outside diameter of a hollow cylindrical column 6m long with ends (10)
firmly fixed. The ratio of external to internal diameter is 1.3 and carries on an axial
load of S500kN. Consider factor of safety as 6. Take 6c= 500N/mm?, and Rankine

constant = L
1600

VI a) Find the load per meter run which can carry over a span of 4m by simple supported (10)

beam for cross section shown in fig.6, if the maximum permissible stresses are
90MPa in compression and 40MPa in tension.

@] WEN/m

2+ 4t I3 T 1 11 1

4m

100mm
20mm
20mm f+—s 300mm
B
20mm
240mm
Fig. 6

VIb) A thin cylindrical shell, 3m long and 1m in diameter, is subjected to an intermal (10)
pressure of 1N/mm?. If thickness of shell is 12mm, find the circumferential and

longitudinal stresses. Also find maximum shear stress and change in dimension of
shell. Take E= 2x10° N/mm? and Poisson’s ratio =0.3

57349
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Note: (1) Question No. I is Compulsory X2 /,__ = . \:‘rﬂ ! o
(2) Answer any three questions from Q.2 to Q 6 -~ N b o “
’ (3) Figures to the right mdlcate full mark‘s‘ 2 = = & T
Ql. a) Find L[te®sint]> o~ T X g Y
b) Find a,b,c,dif f(z) = -x + Zaxy + by + :(cx - dey +y2) is” 5.5 5
analytic.  -.- A ~Y '_\," -n
¢)  Find the Foutier expansnon of f (x) = Jc2 - Zx< T "3 IS
9 & =~ S f-1 00 0] o S5
Find.the eigen yalues of A% -\.-‘"SA +4] ifa=]2-723 0 o= o
& & a3 a4 27 ~ R
e . .S & & & & & s &S
Z. a) . ~ o y e _\\ 3 u:
Q )a, i) I L{r(z)}_-— i, L{e'z' f(2!)} & o o
(\ :i-j-" ,\:": ‘E_:‘;) -/..r 3 : "\‘:
oo i) Fmd L(tz smat) ,‘:5 ,~‘; ALY o)
NG ~r G D AY. 2 3 Y S (o
>0h) Detemune the Half Rangc Sine Senes for f (x) = 5%: A~ 5 6
A Owhere 0 <x < TI. ;‘ ' o o & Ny :‘
3 c)~ Find analync funcnon 1z whose xmagmarypan is €’ ‘cosy + xuﬂ 3xy? 8
::.\ _:‘.\ _\ -\ - s, v .—"f . 5
< = 7 I / n N 2 ‘_.-’_~
Nd Qi a) Solve ‘-;;-—32-—‘ =0, by Bcnder—Schmxdt method subjected tothe - 6
~ — -~ 7/
X S condmons*u(o t) = 0-11(1, 0) = 0 u(l, t) -"t takmg h*-O 25, _x:‘
,-}\ O ~"0<x<“1 upto t.=5. - ~ _:5
D A b)‘ Determme the Harmomc Con_]ugatc of u lfu +iv s' alync ~" 6
S S Sewy-d=w g
’\‘?'" ""c) NG NSy 'Y - 2 ,\: N 8
.‘f ~ Determine the Fourier Senes f (x) ( > ) over [0,27[]:,Hence show
A\ ~r 5 5 \ N 55
\\ ;_ - ,—-‘\ v \:\ _-": 2 7_‘: _\‘\ —:»—
-~ - = tha -%+—1—+-l—+ =L o = :
D = 2 22 3 6.
P R T
N Q4. a) Evaluate the followmg lmegml usmg Laplacc\'l'ransforms 6
N7 —_— s \.r ~— .00 “rt ~
& o~ ;\\“; N l = f e ( f u. coszu du) dt
Ay S e ~~\o
_:—” ::b) Determme mvcrse Laplace Transform of (—m , using Convolution 6
N = theorem K
\:\ 4 - .;:t C) A \: 3--\1 4 _’ ,\ 8
L N U_‘Is the matnx A=10-2 6 dmgonahzable” If so find the diagonal
~ SN Y ~ 1o o sk
¥ ~ .= form of A and Lransformmg matrix of A.
B S X0 N N
a7 e o o —
»}\- < , \T' ) ."I
'_\.\ ;{'757280;?‘ _\ :_ Page 1 of 2
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Q5. a) Find the Eigen value and the clgen vector of .~ o~ L /,__"_" 6
P! 2 0 DN ‘ :;.? & -' o
A2 1 =6 Ky vy X e

~ 2 202 _j : s

SRR g S &

b)  Determine the Invcrsc Laplace Trlmsform of Iog [:ﬁ_:}J _4\%-

) Solve L;_‘i - ﬂ 0 by Cmnk‘NlChO]SORSlmpllf ied formula wherc ~ 8 ;
u(0,t) =0, u(aﬁ.‘) =0, u(:r 0) = -(16 x?), fnd e for\‘ X¢ -~ \.i—o
i=0123 {and] =0, 1 2 takmg»h .‘:‘ o _::‘ P

o ) 4y e =~ -
R (_‘ ' A-.i N L o
6. a it — b!"" Lo =6
Q ) Fmd the Laplace Transform of f )= co ¥dt —cos - = K
A K En Q)
b) A tlghtly stretc}u:d strmg'wnh fixed end points x'= 0 and x/= 1, in the'~" 62
shape deﬁned byy= kx(l -x), Where kisa constant, 1s réleased from av
» 02 N
\ ‘this posmon of rest Fmd y(x, t)the vertlcal dtsplacement |f czgz—}; WD
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