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Seat Number

* 2 6 1 8 *

ELECTIVE - 11
Machine Tool Design

(1100/1102) o
P. Pages : 2 ey
' S
Time : Three Hours Max. Marks : 10;)’%j>
m{‘*;\)
_ <
Instructions to Candidates : : a0

1. Do not write anything on question paper except Seat No. Q:;:”W
2. Answer sheet should be written with black ink only. Gr@ph or
diagram should be drawn with the same pen being qsed for

writing paper or black HB pencil. ke
Students should note, no supplement will be prowdgc?‘
Answer any five questlons 9

Neat diagrams must be drawn wherever necesséfy
Figures to the right indicate full marks.

Assume suitable data if necessary. Y
Use of non — programmable calculator is‘a’]Lowed.

T

PN Ok w

1. a) Take a brief review of recent trends in deélgn of machine tools. 8
State the merits & demerits of these trenids with respect to
conventional design. i

b) Explain working motions of foIIowmg machine tools with neat 6

sketch. LB
i) Lathe - i) Drilling
iii) Milling. \
c) A lathe has four steps \the d|ameter of each being 90mm, 130mm, 6

170mm and 210mm The countershaft pulley revolves at 100rpm

\\\\\\

2. a) Explain with neat sketch the design of antifriction guide ways in 10
M.T.D.
b) Explain.in brief. 10

i) Ray diagram
ii) -Torso Variator.
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3. a) Explain Force analysis of a shaping machine Ram with neat 8
sketch.
b) Explain various types of Beds used in machine tool with their 12

construction & design features with neat sketches.

4. a) Explain different methods of vibration control of machine tools. 8
b) Explain various steps in selecting a proper lubrication oil and it's 6 gg‘\’;
properties. gi::\z
c) Discuss the methods of adjusting clearance on slideways. 6(&?}”‘
1%
5. a) Explain design of sliding friction power screws on the basis of @gl
following points. Q‘z‘
i) Design for wear resistance. Oy
ii) Design for stiffness. <
&
b) Explain overall static & dynamlc rigidity of a machine tool. \\ 6
¢) Find the total axial load (static) to which ball remrculatmg,ﬁpower 6

screw assembly can be subjected if DB =4mm Rg = 19mf’n Allowable
contact stress o (perm)=23,000 kg/ cm? Assume n = 4 én\gimber of

Threads) - \\E;/
6. a) What are the functions of spindle unit ? Also explaln it's 8
requirements. {;»;‘3
b) Discuss in detail how optimization of spzaf;’éi"ng between spindle 8
support is achieved.
;f\;iqu&
c) Whatis DNC ? What are it's advantages. 4
o
7. a) Explain the difference betwee<n;'NC, CNC and DNC machines. 8
‘s’>«
b) Explain the different statements used in APT part programme in 8
brief. 0
c) Explain in brief the a‘i‘itﬁomation in machine tools. 4
<\
8. Write short notes§ on the following any four. 20

i)  Machine teol drives.

i) Design, Qf bases & tables.

iii) Kinematic structure of gear shaping machine.
iv) Stepped & stepless regulator.

V) Manual part programmiing.
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Seat Number

I ]

ELECTIVE - |
Tribology §
(1040 / 1053 / 1140) P
P. Pages : 2 {§>
&
Time : Three Hours Max. Marks : 10 "9
Y
Instructions to Candidates : o
1. Do not write anything on question paper except Seat No. <
2. Answer sheet should be written with black ink only. Graph\'}*br
diagram should be drawn with the same pen belng used for
writing paper or black HB pencil. ngi("
3. Students should note, no supplement will be prowdedfJ
4. Answer any five questions. <
5. Neat diagrams must be drawn whenever necessa(§§<
6. Figures to the right indicate full marks. <
7. Use of electronic pocket calculator is aIIowed <i“”
8. Assume suitable data, if necessary.
1. a) Describe different theories of wear. 6
b) What is friction ? Explain various types of f,rlctlon 8
c) Explain any three friction measuring methods 6
2. a) Describe the equation for petroff's Iaw Also state assumption 10
made. e
b) Explain the effect of pressure and temperature on viscosity of 10

lubricating oil. oy

3. a) State assumptions made wh|Ie deriving Reynold's equation. Derive 10
Reynold's equation for one "dimensional flow.

b} Explain design procedure for hydrodynamic journal bearings. 10
4. a) Explain with neat sketch regimes of hydrodynamic lubrication. 10

b) The following data is given for 360° hydrodynamic bearing.

Radial load .. - =10 kN

Journal speed’ = 1450 r.p.m

(I/d) ratio - =1

Bearing length =50 mm

Radial clearance = 20 microns

Eccentr|0|ty = 15 microns

Spe0|f|c gravity of lubricant = 0.86

Specific heat of lubricant 2.09 kd/kg°C
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Calculate

i) The minimum oil film thickness.
ii) The coefficient of friction.

iii) The power loss in friction

iv) The viscosity of lubricant in CP.

v) The total flow rate of lubricant in ¢/min. ,@
§>:V
5. a) Explain the construction, advantages, limitations and application of 10 r§3
hydrostatic bearings. (g(f;
<(,'/
b) Following data is given for a hydrostatic thrust bearing g{?ﬂ'
Supply pressure = 50bar _ <§“
Shaft speed =100 r.p.m {5
Shaft diameter =500 mm /}\:si}“
Recess diameter = 300 mm ,\j*\
Viscosity of lubricant =35 mpas -::;”"‘"“'/
Specific gravity of lubricant = 0.86 \&
Specific heat of lubricant = 2 kJ/kg°C </<<‘§‘
Calculate <<-<“>
i) The load carrying capacity.
ii) The optimum oil film thickness. o
iii) The total power loss. ;/
iv) The flow rate of lubricant in £ /min );
v) The temperature rise. e
el
6. a) State and explain any five practical examples of squeeze film 10
action.
b) Derive an expression for volume\flow rate of free air in case of 10
aerostatic step bearing. ”
e
7. a) Compare gas lubricated p\ga'ring with oil lubricated bearing. 8
b) Describe the stabilityhdﬁ%ydrostatic bearings. 8
c) Explain in brief reqifirements of gas lubrication. 4
8. Write short notes on following. 20

i) Fretting: Wear

i) Slntered metal bearing.

iii) Importance of viscosity index.
iv) Elastohydrodynamlc lubrication.
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Seat Number

Eanmm T

Design & Synthesis of Mechanism

(1080 / 1090)
P. Pages : 2 \f‘;}/
N
_ 8
Time : Three Hours Max. Marst100
R
@
S
_é(/
Instructions to Candidates : <)
1. Do not write anything on question paper except SeaQﬁo
2. Answer sheet should be written with black ink onl’y Graph or
diagram should be drawn with the same pen. <be|ng used for
writing paper or black HB pencil. </
3. Students should note, no supplement will be Qrowded
4. Answer any five questions. o
5. Figures to the right indicate full marks. .
6. Use of non-programmable calculator |s<?allowed
7. Draw a neat sketch and assume suntable data if necessary.
1. Write short notes on. 20
a) Curvature theory. <
b) Planer Mechanism. <\
c)
d) Osculating Clrfi;'me\
2. What is Euler Savary equation? What are its two forms? Also 20

discuss thelr S|gn|f|cance’?

aRF -014 1 P.T.O
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3. Use the Bobillier theorem to determine the centre of curvature of 20
the coupler curve of the point E of the four bar mechanism as
shown in figure. The dimensions are AD=AB=60 mm, BC=CD=25
mm. AD is the fixed link and E is the midpoint of BC.

B
E
¥
c <f>?\
O
O
{40° L&
A//////7///////////////////////////////// D \,q“\ﬁ;:"/
N
e
4. Explain the following terms in detail. o 20
N
a) Hartmann construction. {/{j
b) Cubic of the stationary curvature. \</

5. Determine the Chebyshev's spacmg for a four b:ar linkage 20
generating the functiony = 2x2 -1, in the range 9T/1<x < 2where four
precision points are to be prescribed. If the ranges in the i/p and o/p link
rotating are given as A¢=50"and Ay =90° ‘Elnd do,03.04and yo,vy3,y4.

6. What is Kinematic synthesis? Dlscus‘g‘phases of synthesns in 20
detail. A

7. Derive the Freudenstein's equa’tlon of displacement for a four bar 20
linkage. 2

8. Explain - * 20

a) Denavit hartentg_erg parameters.
b) Coupler curves
c) Bermester\pomts

d) DweII Mechanlsm

kkkkhkkkkkkkkk
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Seat Number

* 2 6 5 9 %

Mechanical Vibration
(1030 /1040)

P. Pages : 3 | | | of;
g
Time : Three Hours Max. Marks : 100 O{:g%:}
{1},)
%
Instructions to Candidates : (ﬁ\
1. Do not write anything on question paper except Seat No. /4, >

2. Answer sheet should be written with black ink only. Graph
diagram should be drawn with the same pen being useawfor

writing paper or black HB pencil. @@
3. Students should note, no supplement will be prowdedé}‘
4. Answer any five question. %3
5. Figure to the right indicate full marks. i/
6. Assume suitable data if required. /</""’
7. Use of non programmable calculator is aIIowed o
>
1. a) Find natural frequency of the system aeffsﬁown is fig. 10
a*WWWW
k k k /
Also find mode shape. Assumefi/“(=2 m=5. Use matrix method.
b) Define stiffness and ﬂexnblhty mfluence co efficient. Find 10

Flexibility coefficient matrlx for given system.

2, 10
a) Show that Frequency of lateral vibrating string is —\f where .
Length of strlng T-tension in string & p- density of string material.
b) Derlve suitable expression for longitudinal vibration for a 10

rectangular uniform c/s bar of length £ fixed at on end and free
at the other end.

YD - 015 1 P.T.O
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An apparatus of mass m is shipped in a container as shown in 10
fig. Container is dropped from a height h to a hard Floor. Find
impulse response of the system.
P
k/2 § - g@
| | h o>
NG
T T77T7TT1T7 1777177 T T17 Tn0710TT07 177 D
N
Find maxi. acceleration of mass. if K=125 kN/m, m=1000 kg, ,f\'
h= 0.35 m. \\2::“/
Q‘;:\‘*
Explain Duhamel's integral method. . \/ 10
f}
While balancing a turbine rotor, following data has<peen 10
obtained thro vibration measurements. <\z
O
Vib. Displacement Phase Angle
Condition [~ .
At bearing A Al b%arlng Brg A i Brg B
Original 8.5 " 6.5 60° 205°
W, =10 at 270° 6.0 4.5 125° 230°
Wg=12 at 180° 6.0 10.5 350 160°
o
Find balancing weight and their positions.
Define vibration absorber and vibration isolator. 10
4, N
AN
Define Auto and\cross correlations. What do you mean by 10
PSD. Find um&of PSD and represent typical PSD function.
10

Explain perturbatlon method.

TquD - 015
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6. A system having a natural frequency of 15 MHz is allowed to 20
explosive type of input which has been changed to equivalent
approximate step shown in Fig. determine the phase plane plot £
displacement time plot. Find maxi displacement of the systems.

X‘

0.5 2
S
025- - - -« |--- o
&
f S
() O > Y
f (sec) <<,
\3«
03----f---- Q\%\
0045 , 003 . 004 )@*
@é\;“
&
N
7. 3 ¥ 20
Show that mx+B+AEX =0. <<<</
L 43 O

For vibration of a string if mass 'm' is attached to the id point and
strech string with initial tension T. A and E are c/s of string’ and modulus of

elasticity vesp. string displace by amount x. string exter/]\(\fed through a
distance &¢ &

[
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Seat Number

* 2 6 6 1 %

Finite Element Analysis
(1040 /1010)

P.Pages: 4
: e
Time : Three Hours Max. Marks :«100
&8
Instructions to Candidates : A

1. Do not write anything on question paper except Seat No. <//~/

2. Answer sheet should be written with black ink only. G:raph or
diagram should be drawn with the same pen belng,<**used for
writing paper or black HB pencil.

Students should note, no supplement will be progided

Answer any five questions. <

Use of non programmable calculator is aIIowe ¢

Assume suitable data if necessary. (}\V

o0 Ao

1. a) A fixed beam of 10 mm? cross sectional area and 200 mm length 10
as shown in figure is subjected to an axial force of 2000N at
midpoint, using the Rayleigh - Ritz approximation determine -
gr

i) the displacement function. |)|) the strain function.

o N

iii) the stress function.

2 e—>F  C
L2 -
L
b) Explain»j@:ﬁ-détails 10
i) \;E_;I‘ikr‘nination approach. ii) Penalty approach.

YD - 017 1 P.T.O
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2. a) For the two bar truss as shown in figure, determine the 10
displacements of and the stresses in the bar.
Assume that E = 70GPa and A = 200 mm? for both members.

4
<
&£
C:}j
(\‘/
&
i ~
\/@‘ 10
&7
3. a) A stepped bar is made of two materials joined together as,shown 10
in figure. The bar is subjected to an axial pull of 10KN. Determine
the displacements and stresses of each of the sectior{_\wgg ing one
Dimensional spar element. Give that E;=200GPa, E2<%»«'1’ZOGPa
Aq =200mm?, A, = 180mm? Ko
=
E YO F=10kN
=\ >
-
g
= R
— ¥
2 O 60 R
I 4
b) Define the following:térms with sketch. 10

N

i) Global coordinate system.
i) Local QQ;(:)\:r?chnate system.
iii) Nat\ural coordinate system.

V), ‘Surface tractions.

V) | Body force.
qYH - 017 2
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Z 20, 15
|
2
~|
R R e e Rt » 40kN
z
z P
= 600mm R ’ >
D) » Q‘f
A steel tapered bar of 600 mm length has the cross sectional areas of of?

650 mm? and 350 mm? at two ends. It is fixed at large end and subjected to &

N\
two axial forces of 40 KN as shown in figure. The modulus of elasticity for the Cb

bar material is 200x10% N/mm?. Model the bar with three finite elements a}\r;d

determine - : A\;«\\
&

i) the nodal displacements. ii) the stresses in each\éﬁément

iil) the reaction force at supports.

&
Explain Discretization process used in FEA « s
75mm e 20
) ~5000N
St
Eg == 4000N
50mm

A triangular plate of size 75 mﬁﬁ X 50mm is subjected to inplane loads of
50060 N and 4000 N as shown |n figure. The modulus of elasticity and

poisson's ratio for plate . materlal are 200x10°N/mm? and 0.25
respectively. Model theblate with CST element; determine

iy the element stlffness matrix

i) the noda?(dlsplacements

i) the reactlon forces at the supports.

iv) stresses in element (thickness of Plate =12.5 mm).

TG - 017 3 P.T.O
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6. a) Temperature at node 1 is 100°C and at node 2 is 40°C. The length of 10
element as shown in figure, is 200 mm Evaluate the shape function
associated with node 1 and node 2. Calculate the temperature at point 'P'
situated at 150 mm from Node 1. Assume linear shape function.

t,=100% t,=40°¢
P
1@ -@ ® 2
150 ¢
) . &
L 200 X S
¢ q| <
- : , : RN €
b) Explain in details preprocessing, processing and post processing. List out™ 10
the software used in FEM A5
N
7. a) Determine the displacements and rotations for the joints for the porfgl frame 20
as shown in figure. /,<<<f>-
y4 500 Ib/ft &
7=
l L o)
30001zb y v y R\:/}y v v T
1 O
LA
( A\ 4 A 4 3 N
@ 8ft
6000Ibft 6000Ibft
(72000 Ib in) (72000 Ib in)| |
fig (b) Equivalent bad <
for element ¥
i 3 4 LW
T 77777 r » X
12ft
I‘ LI
I L4 |
fig (a) Portal Frame
e de dede deic dede dededede dedededededede
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Seat Number

S (A

Optimization Techniques
- (1060) ..

P. Pages : 2 ' {é}?

Time : Three Hours Max. Marks : 10@»

Instructions to Candidates : - Lo
1. Do not write anything on question paper except Seat No. @‘«*&"f"
2. Answer sheet should be written with black ink only. Gr yh or

diagram should be drawn with the same pen being q»sed for

writing paper or black HB pencil. \{;,,

Students should note, no supplement will be prowd@

Write answers to any five questions. S

Use of non-programmable calculator is aIIowed/,/

Assume suitable data wherever necessary. Qj/

Black figures to right indicate full marks. ﬂ,{w%v/

Draw neat sketches wherever necessary -

oO~NOO AW

1. a) State engineering applications of optlmlzatlon 10

constructed for supporting a water_ tank of mass M. It is required to

minimize the mass of the column: fbr economy and to maximize the

natural frequency of traverse V|br>at|on of the system for avoiding

possible resonance due to wmd Formulate the problem of

designing the column to avoid failure due to direct compression

and buckling. Assume b, d 1 and 6 max as dimensions of column

and permissible compresswe stress

2. a) State the necessarykand sufficient conditions for the relative 10
minimum of a fun(:)tlon f (x) in single variable optimization problem.
Prove the conditions.

\ S
s

b) Find the second order Taylor's series approximation of the 10
functlon.,\a]_‘__,(x1,x2, X3 )= x22 Xg + Xq € X3

at the E;oint x=<0

_2

q9b - 019 1 PT.0



3. a)
b)
4. a)
b)
5. a)
b)
6. a)
b)
7. a)
b)

b - 019

What is exhaustic search method? Write the steps of unrestricted 10
search with fixed step size in elimination method.
Find the minimum of function. 10

f (L) =0.65 — 0'752’ 0,65 tan '
1+ X

using Quasi - Newton method with starting point A, =0.1 and the EQ"

&
step size AL =0.01 in central difference formulas. Use € =0.01 for <§§
. O
checking the convergence pi/

: . \/
Define Golden mean using procedure of Golden section method. <»@\?0
N

Z”A‘
Find the minimum of =22 -523 — 200 +5 by the cubic mterpolatto*rT 10
method.

%\@
Write a note on Random search methods. Write advantaqég of 10
Random search methods. /5{
Minimize f (x1, X,)= Xq = Xo+ 2x12+ 2X4 Xo +x22'from<£@.é/staning point 10
X4 ={8} using Powell's method. /“{ 3

Explain reflection, contraction and expansmn in simplex method of 10
unconstrained optimization techniques. -

10

Minimize f(xq, x,)= % (kg +1° +x, 2
Subject to .

9¢(x1. Xp)=1-% <0

9, (Xq, Xg) = = %, < O\f?""

\ ‘/

Write basic approach of ‘penalty function method. 10
Find the d|menS|ons of rectangular prism type box that has the 10

largest volume when the sum of its length, width and height is
limited to a maxnmum value of 60 inch. and its length is restricted
to a maX|mum value of 36 inch.

{.,--A. .

khkkkkhhhhhk
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Seat Number

e ||

Computer Aided Design

(1020) o
(\Cjb
B
P. Pages : 2 @S}
Qg}
Time : Three Hours Max. Marks : 10&}
»:\\)
, <
Instructions to Candidates : ‘ &)
1. Do not write anything on question paper except Seat No. ij(f"‘
2. Answer sheet should be written with black ink only. Graph or
diagram should be drawn with the same pen being L@ed for
writing paper or black HB pencil. \gﬁ
3. Students should note, no supplement will be provi S&:
4. Answer any five questions. (\}
5. Neat diagrams must be drawn wherever necessary
6. Figures to the right indicate full marks.
7 Use of non — programmable electronic pockgj calculator mollier
charts, steam tables & statistical table are. allowed
1. a) What are the rules designed for lmplementlng a graphics 10
packages.

b) What do you mean by raster scan systems ? Explain the working of 10
a color CRT monitors.

2. a) ApointP (5,5, 10)is observed by an observer located at 5

(0, 0, -5). Find the Perspectlve projection of the point on the x-y
plane.
Prove that pure rigid body rotatlon is not commutative, while pure 5

translation is. "
R

/«\ﬂ »

b) Develop the transformatlon for finding the reflection of a point with 10
respect to the |1ne ax + by + ¢ =0.

3. a) A cubic Bezler curve is to be divided by a designer in to two 10
segments Find the modified polygon points for each segments.
b) Explgm the basic elements of constructive solid geometry model. 10
Discuss the main building operation of constructive solid geometry
schemes with examples ?

IO - 002 1 P.T.O
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Write algorithm step to design disc brake. 10
Write algorithm steps to design shaft with use of ASME code. 10

An open cylindrical vessel is to be constructed to transport 80 m3 15
of grain from a warehouse to a factory. The sheet metal used for

the bottom and sides cost $80 and $10 per square meter,

respectively. If it costs $1 for each round trip of the vessel, find the
dimensions of the vessel for minimizing the transportation cost.

Assume that the vessel has no salvage upon completion of the <

operation. q}\,\f
«,‘2);\}/

What is normality condition in a geometric programming problem ? (/ 5

The profit per acre of a farm is given by 20x1+26x2+4x1, <;;§~> 20

© x2—4x%1 —3x%2 where x1 and x2 denote, respectively, the labour Qééf and

the fertilizer cost. Find the values of x1 and x2 to maximize the <pmfﬁ

/

Using. Newton — Raphson's method, find 5 50, conng/ct»«to four 10
decimals. (5"
jz
o

The velocity of a car at intervals of 2 min are vg1}ve n below 10

Time(Min) | 0 | 2 | 4| 6| 8 | 10] 12

Velocity
(km/Hn) 0 22|30 |27|118| 7 |0

EV A
«
Y

12 minutes using Simpson 1/3 rule.

Find the distance covered by the car i

I

L
S0 kdkdkdkdkdkdkddkd
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Seat Number

ol - 003

L]

* 2 9 6 1 *

Design of Experiments & Analysis

P. Pages : 2 (@
Time : Three Hours Max. Marks : 100 <§§}
{(/(‘1»
NV
N
Instructions to Candidates : Q‘%‘
1. Do not write anything on question paper except Seat No. (o
2. Answer sheet should be written with black ink only. Graph}or
diagram should be drawn with the same pen being us@ for
writing paper or black HB pencil. ‘g’

3. Students should note, no supplement will be provided {9

4. Answer any five questions. 4{\

5. Neat diagram must be drawn wherever necessaryf*\

6. Figure to right indicate full marks. %

7. Use of electronic pocket calculator is allowed.;”

8. Assume suitable data, if necessary. ,N\,:f}""

A
>

1. a) Describe the different types of research a%d “State difference

between an experiment and survey. S

3
b) "Research is must concern with proper fact finding analysis and 20

evolution". Do you agree with thls statement ? Give reasons in

support of your answers.

2. a) Explain and illustrate the pro.cf'é»dure of selecting a random sample.

7\.

b) Describe the possible sources of error in measurements in context 20

of Research,

3. a) Explain the dlfferent method of collecting data. List its merits and
demerits. {S\

N
o v

b) How do you deflne a research problem ? Give four exarnples to 20
illustrate your ‘answer.

4. a) Write the reasons for using Heuristics in research modeling.
Explam the various Heuristics methods.

b) lee the classification of simulation models and explain the steps 20
‘of simulations.

TN - 003
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Explain terms interaction with linear graphs and triangular table.

Design an experiment to study four factors A, B, C and D with 20
three interactions A x C, C x D and A x D. Select orthogonal arry
and identify columns for three interactions.

Explainr the ANOVA technique With the help of suifable eiample. }é}}
Write a note on : 20 QQ%;}
i) Steps in Design of experiment , d
ii) Confidence interval. \§§“’
K

Mention different types of report, particularly list out the dlfference{:>
between a technical report and a popular report. Q:\w

N

A
Write short note on: & 20
i) Characteristics of a good research report {j&
i) Bibliography and its importance in context to Resea\éh report.
4

In an experiment involving four factors A, B, C, D and-one 20

interaction A x B. Each trial condition is repeated th‘i’ee times and

the observations recorded as shown in Table 1. .

i) Determine the total sum of squares and thewsum of
squares for factor A.

i) Assuming the "bigger is better" qualityc characterlstlc transfer
the result of trial 1 into correspondmng/N ratio.

iii) Prepare the ANOVA on the observed results of an experiments
and determine the percentage cg\ntrlbutlon of each factor from
ANOVA table. e

P

Table 1
C?'r"’;?” M B2 AxB3  ca D5 | 6| 7 RiIIR | RS
Trial 1 1 1 1 1 11| 0| 0 | 45 | 56 | 64
| Trail2 1 1 1 2 L2 | o] 0o 34| 4 | 53
Trial 3 1 2 2 111 0 0| 67 65 60
Trial 4 1 2 2 2 1217 0 0 | 45 56 | 64
Trial 5 2 1 2 1 1 2 [ 0| o | 8 | 8 | 69
Trial 6 2 1 2 2 1] 0o o |78 73 68
Trial 7 2 2 1 1] 2] 0| o 4 |56 | 5
Trial 8 2 2 1 2 11 0] 0 42 | 54 | 47

kkkkkkkkkkkk
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||

* 2 9 6 2 %

_System Dynamics & Simulation

TITON - 004

S
(1070) oV
&
.
P. Pages : 3 A
%/
Time : Three Hours Max. Marks \1{06
<
=
Instructions to Candidates : /ij\‘
1. Do not write anything on question paper except Seat No‘:g}/\’
2. Answer sheet should be written with black ink only. Graph or
diagram should be drawn with the same pen beugv ‘used for
writing paper or black HB pencil.
3. Students should note, no supplement will be pro<v1ded
4. Answer any Five questions. C/
5. Neat diagram must be drawn wherever necessary
6. Figures to right indicate full marks. R
7. Use of electronic pocket calculator is alIoWéd
8. Assume suitable data, if necessary. g
1 a) Classify different types of models of a system with suitable 20
example. \<
b) Describe the process of Model Testlng in context with system
dynamics.
2 a) What are the basic steps to be followed while making a model? 20
b) Name several entlties attributes, activities for the following

et - 004

systems.

A barber sh@_ "
A cafeterla

A Q;EQ'\cery shop.

A fast food restaurant.

- A Petrol Pump.

1 P.T.O



3 a)
b)
4 a)
b)
5 a)
b)
6 a)
b)
7 a)
b)

IO - 004

o - 004

What is simulation? Describe its advantages in solving the 20
problems. Give its main limitations with examples.

Explain Monte Carlo method and give the situations where
these methods are useful. Explain in brief the advantages and
disadvantages of Monte Carlo methods.

What is continuous simulation? Explain with the help of 20 -
suitable example. &5
(‘%’;)\J

Explain exponential distribution and its role in simulation.

Describe with a suitable example a discrete-event simulation. 4?;}230

Write a short note on M/M/c models and their appllcatlons\i\\

/

Consider a assembly line with five stations. Demonstrat\é‘fhat it 20

‘_</

Identify the customers and the servers in the queggje-lng system
in each of the following simulation. f;g,»

a) A grouping of semiautomatic machines as‘%’}gned to one

operator.

/f\~/

v

b) The materials-handling equipmenténga factory area.

e
S,

Caermyr”
o

(9]

[o}

)

) A plumbing shop.
) A job shop producing custom{%‘rders.
</

)

e) A secretarial typing pool o3
Give a general structure_ b(? the queuing system and explain it. 20
Prove that if the num_ber ‘of arrivals follows Poisson process,
then the inter-arriva{\ﬂmes follow the exponential distribution.
"

An insurance comp&ény has three claim adjusters in its branch
office. People, thh claims against the company are found to

N
arrive in a POISSOn fashion at an average rate of 20 per 8-hour
day. The amount of time that an adjuster spends with a
claimant. |s “found to have an exponential distribution with mean
service’ tlme 40 minutes. Claimants are processed in the order
of thelr appearance.

() How many hours per week can an adjuster expect to spend
~ with the claimants?

ii) How much time, on the average, does a claimant spend in
the branch office?



b) Project arrives every 20 minutes at Design_Queue (capacity:

TITI0N - 004

Discuss the various software's and their use in simulation.

100), spend 30 minutes in Deign, 15 minutes in
Desing_Review. Not all drawings pass the Review. 10% head

to Rework, Rework will take 15 minutes per Project and.then

back to Design_ Review while remaining 90% continue to
Produce_Drawings that takes 20 minutes and then Exit the

system.

Formulate the problem so as to solve the same by using any of ¢

the simulation software.
Discuss the parameters and their values that are required to
be set in the software.

Explain the steps to be followed so that it can be so|ved by ‘iﬁ

using the software. Q‘i\
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Seat Number

1]

* 2 9 6 3 *x

Machine Design -

(1030)
P. Pages : 3
Time : Three Hours Max. Marks \$\0
.g;:?
Instructions to Candidates : @‘
1. Do not write anything on question paper except Seat No
2. Answer sheet should be written with black ink only. {gTaph or
diagram should be drawn with the same pen belng}*used for
writing paper or black HB pencil. %{
3. Students should note, no supplement will be pro%
4. Answer All questions. {:3’
5. Neat diagrams must be drawn wherever necess’ary
6. Figures to the right indicate full marks. o)
7. Use of non-programmable electronic: p60ket calculator is
allowed. 3\2 B
8. Assume suitable data wherever necessary
1. a) A mild steel shaft of 50 mm dlameter is subjected to a bending 8
moment of 2000 N-m and a torque ‘T. If the yield point of the steel
in tension is 200 MPa, find the;maxnmum value of this torque
without causing yielding of tt;e 'shaft according to
o \\\
1) The maximum pr|nC|paI stress;
:\\3
2) The maximum sﬂl:xear stress; and
3) The maX|mu< élstortlon strain energy theory of yielding.
b) Explain the_v:fp.llowmg. 8

i) Maximum shear stress theory of Failure.

i) !;{ffé?tz contact stress theory.

TN - 005 1 P.T.0
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Define and explain the terms stress intensity factor 'K' and critical 8
stress intensity factor 'K¢".

For specimens of sheet of varying thickness K|cvalue very as 8
tabulated below:

Thickness't'mm 05 097 2 5 10 15
Kic(MPavm) 42 80 118 58 40 37

<
suggest a possible reason for variation of K. If stress in a 2 mm thick \>§§"
sheet is 285 MPa, find critical crack length 'a’ that would lead to catastrophic”
failure. \gg‘
&
A machine component is subjected to fluctuating stress that @rles 10

o

from 40 to 100N/mm . The corrected endurance limit stress forthe
machine component is 270N/mm . The ultimate tensile stre@h and the

yield strength of the material are 600 and 450 N/ mmm? respectlvely Find the

factor of safety using, Gerber theory, Soderberg line, andvGoodman line and
also find factor of safety against static load. Comment ohrthe results
obtained. /

A cantilever beam has a rectangular cross’{sectlon 4.5 cm wide & 8
10 cm deep. The length is 130 cm with a-load of 10,000 N on it at
the end. The material is 0.3 carbon steel ‘with n=7&

B= 40x1073° (cmz/l\l) day. Find permanent deflection after 12 years of
service. e

What is Rellablllty'? Prove that Rellablhty with respect 8

h(t) d'[ .
R(t) = I ® Q ;7\

A machine has a fallure rate of 1x1078 failure/ hour. What is its
reliability for a period. 6F400 hours. If there are 1000 items in the test, how
many failure are expected in 400 hours. Assume a constant failure rate.

Comment on. the use of 8
i) Ceramlcs

i) Polymer

iii). Ceramlc metals in mechanical engineering. What advantage
‘can one claim in favor of use of composites?



b)

-Explain with suitable practical examples. - - 48— - {S
g“v
a) Design for manufacturing. Q%D"
W
, , . &
b) Safe life & fail safe design. %%
Q)\/
c) Six sigma techniques in machine design. @2‘
<
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Calculate [A], [B], [D] matrices for [+45 | -45] laminate with the 8
following lamina properties.

E1=140GPa E2=10GPa E6=G, =5GPa pqp=0.3 d=0.125mm






