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INSTRUCTION :

1. The question paper is divided into two sections. The candidates will be required to
answer Four compulsory subjective questions from Section — A and four optional
subjective questions from Section — B. There shall be compulsory Four subjective type
questions, each of 10 marks. In addition, there shall be 7 optional subjective questions
in Section — B, of which candidates will be required to answer only 4 subjective
questions, each of 40 marks. The optional questions shall be answered in the descriptive
form.

2. The pages are reserved for each section and their respective questions in the answer
booklet. The candidates are instructed to write the answers of the questions reserved
for that question only. If the candidates do not write the answer of the question on the
reserved page, then the answer of that particular question will not be evaluated and the
entire responsibility for non-evaluation of that answer will be of the candidates only.
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©UE — A [ Section - A

1. Prgnfoes gm w7 vopl wv @ foaw, sl w9 § foow oii awerargdes T it @
&7 : ' [10]

What is a “Kinematic Pair”? What are completely constrained, incompletely
constrained and successfully constrained motion?

2. o oW feeh @ L g otk S Rl o = foskr gam 21 39 ot w fefsyes =@t wmman
& Fverepr v 3 S Tl R e sifresam smrr offn o @ 39N oot RsifeTsh €9 @ seeta
B A W AR S s R 71 o oy s 4 Hiex 3 gL 5 1 9H 6000N 7| e
w3 SfE Ae w1 e s i ger A foars T En [10]

Abeam of length L, simply supported at the ends, is loaded with distributed load which
varies parabolically from zero at each end to a maximum at the midspan. Taking span
equal to 4m, and the value of total load equal to 6000N, plot the shear force and bending
moment diagrams, indicating principal values.

3. Usht Tshted st qE it et arfiemmg o e et 21 s el uee | 95
HIY R YEI Sl Sgedl § A1 et g7 e [10]

The surface energy of a single crystal depends on crystallographic orientation. Does
this surface energy increase or decrease with an increase in planar density. Why?

4. 3 Erum e 7 urg e w1 fagma o & ¢ Yt ) wwma @ iee & wofa difs
IR SoTTedt % @Y §aEY) [10]

What is the principle of metal removal in EDM process? Describe the process with
the help of sketch and state advantages of the system.
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Section -B / @S - ® [4 x40 = 160]

e Tg-3mHT 919 3199e (Two Dimensional Stress Element) T xdYT y &7} & @19
U O, AT G, % AT /Tad ata (Normal stress) SR 5 @ &) [20]

a) 39T (plane) W %™ wH 9
*  HE/TEEE a9 (Normal stress) (6,,) @
« ool 91 G 9 (Tangential shear stress) (T,)

o T it sgeam i, ST og et 43181 % @Y o A0 (inclined at an angle ¢)
S E|
by W ‘c,’ 3K ‘1, AR (expression) FT 3TN A FY, R ¢ awE SrarwRn
(stress-state) % ToTT AR %71 0 (Mohr's circle) Tt Tfiertol oeqs hifvw|  [20]
A two dimensional stress element is subjected to normal stress 6, and o, acting along
the x and y axes, respectively, '
a) Derive the expression for
*  Normal stress (o,,)
*  Tangential stress (1,)
acting on a plane which is inclined at an angle ¢ with the x-axis.

b)  Using the obtained expressions for ‘c,’ and ‘1, derive the equation of Mohz's
circle for the given state of stress,

T §H 319 g9 W (right solid circular cone) 0t HIUR Tag (base) W AT 7@
(horizontal surface) T Ferd B ¥ =t S=1s (height) “H aem amam fsar (base radius)
‘R’ B %% <l Tl w7 farfdme st (specific weight) W aerm @ 1orie (elastic modulus)
E f&am man 81 9 % - (self-weight) & HR01, I6eh! $=1s & AL fag (v, = H/2)™W
B A1 wead fa89 (vertical deflection) % foru stfirsafa sgeam FIR (derive an
expression) [40]
A right solid circular cone stands on its base on a horizontal surface. The cone has
height “H’ and base radius ‘R’. The material has specific weight W and elastic modulus
E. Derive an expression for the vertical deflection at the mid-height (x, = H/2) of the
cone due to its self-weight.
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3. W 60 et gME (mass) aTelt i =1 i @ 8 (springs) W xenfia far man g,
weeh T8 o1 TR (stiffness) 12 N/mm 2, &1 3§ Ush 29197¢ (dashpot) & e 1 B
T Sl (free vibrations) S G, & U1 Qioi % UYEIR GIeH 1 ST (amplitude)
45 foreft, & wree 8 fird). w8 S R
Iie evm se (dampmg force) ST (velocity) o 3turdt &1, a fetfa Hifvm)

i)  2ffm s (Damping coefficient) [15]

ii) 2w qUT IFIFE B! shl STYRET ST U (ratio of frequencies of damped to
undamped vibrations) [15]

ii) 2w grerl Y 3TEd Fet (periodic time of damped vibrations) [10]

A machine of mass 60 kg is mounted on three identical springs, each having a stiffness
of 12 N/mm and is provided with a dashpot. During free vibrations, the amplitude
decreases from 45 mm to 8 mm after two complete oscillations. Assuming that the
damping force is proportional to velocity, determine

1)  Damping coefficient
11) The ratio of the frequencies of damped to undamped vibrations
iii) The periodic time of damped vibrations

4. TE H WY (a0 S 3@ (control force diagram) i STTERUT T8 FHifT| Uk geag
we yerafed Wl (neat and well-labelled sketch) 5 grar ¥ g1&Ae 76+ (Hartnell
Governor) 3 T¥=01 1 3 o1ed (control force characteristics) T @i =hifi|

=T /& @6 (control force curve) % BT (slope) 1 HEr THFATSY TUT 98 Ha
TR $T Fagsfierda (sensitivity) 3 fRUTET (stability) ﬁ werTferd AT §, 39 W Il
Hifr [40]

Explain the concept of control force diagram as applied to governors with the help ofa
neat and well-labelled sketch, describe the control force characteristics of a Hartnell
Governor.

Discuss the significance of the slope of the control force curve in determining the
governor’s sensitivity and stability.
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a) AN Hedd T (ASA) TR Ut % 31guR ¢ R (tool signature)
1 uftren i) wwer-fag 1T T (single-point cutting tool) =1 FeaE T@IR
(neat sketches) SFTEY T 36H @il ol w1 oE &9 A 37fnd Hifsm) [20]
Define tool signature as per American Standards Association System {(ASA)
nomenclature. Draw neat sketches for a single-point cutting tool.

b) C-25 € &l wsiti w fover wmaige wiin oo o 6 9t 8, fow @ fmex
0-10-6-6-8-90-1 mm (ORS) 2| [20]
wafif % g Fefafaa st Tw gg
+ e o TER (Depth of cut) =2 mm
«  %is (Feed) = (.2 mm/rev
« e AN (Cutting speed) = 200 m/min
+ TG WA 9 (Tangential cutting force) = 1600 N
«  hIg A1 9 9 (Feed/thrust force) =850 N

T Y @ierg (Chip thickness) = 0,39 mm

ﬁmﬁm T g Hif

i) 3R 9 (Shear force)

i) R 9@ W 310 7 (Normal force on shear plane)

iii) = &t (Friction force)

iv) Tifet erdfor Uik (Coefficient of kinetic friction)

v) TRt @t & st (Specific cutting energy)

During the machining of C-25 steel using a triple carbide cutting tool with the

tool signature 0-10-6-6-8-90-1 mm (ORS), the following data were recorded :

*  Depth of cut =2 mm

*»  Feed =0.2mm/rev

*  Cutting speed =200 m/min

*  Tangential cutting force = 1600N

*  Feed (thrust force) = 850N

*+  Chip thickness =(0.39 mm

Determine

i}  Shear force

1)  Normal force on shear plane

iii) Friction force

iv) Coefficient of kinetic friction

v)  Specific cutting energy |
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6. a) U HFH-HE (Fe-C) bl SH SIS 7T I0H IUTera o} 31eeenati (phases) 31

Fieadt stfifskanatt (invariant reaction) = o918 &9 & g5 [15]
Draw the complete iron-carbon (Fe-C) phase diagram and label all the phases
and invariant reactions,

b)  99.65 wt% Fe 31 0.35 wt¥% C ot Ty o1g (alloy) % g, géweise fog (eutectoid
point) & ¢ F1= % o wy FeferRaa Feifa Hifd) [15]

i) el HUse (ferrite) 3T faeTse (cementite) T3 & 31910
ii) W-ILHRTEE (proeutectoid ferrite) R TATE (pearlite) & |
iif) IewTEE BUE (cutectoid ferrite) T 3|

For an alloy containing 99.65 wt% Fe and 0.35 wt% C, at a temperature just
below the eutectoid point, determine

i)  The fractions of total ferrite and cementite phases.
ii)  The fractions of proeutectoid ferrite and pearlite.

iii) The fraction of eutectoid ferrite.

¢) ST TEAT (composition) Tt e ¥ GEwEETES M (microstructural

evolution) = 3 TRy TnigUw) {10]
Ilustrate the microstructural evolution of the alloy corresponding to the same
composition.
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1 HT 8000 FHTFAT &1 TS FHIS ohl AT T60 S S hI @RI T 150 TR ifder afera
372t T @ T A 30% 2| [40]

i) o=@ anfis S A (FOQ) T Shifswy
i) < fou o uiEd go arfers % SguR wed s et A g Hif)
S AT (Lot size)  $h18 HedI (Unit Prize)

1-200 Rs. 62
201-500 Rs. 60
501 37t 31 Rs. 56

The annual demand is 8000 units. The unit cost is 60, the ordering cost is ¥150 and
the annual carrying cost is 30% of the average inventory.

i)  Determine the Economic Order Quantity (EOQ)

if)  Determine the most Economic Order Quantity based on the variable price schedule

given below :
Lotsize Unit Prize
1-200 Rs. 62
201-500 Rs. 60
501 and above Rs. 56
O00oag
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