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Instructions .

The quéstion 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 additional, 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.

@|ug — 31 / Section - A

1.  wamt fafa fams & o g =) ofonfe = 3t @R, f@ﬂaﬁtmﬁﬁ
Fremes % e framess Tigh & o < B sam i w6 %1 9@ sy [10]

Define Isochronism for spring controlled governers and draw the controlling force
Vs radius of rotation of governer balls for unstable, stable and Isochronous governers.
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A cantilever beam of length L and flexural modulus EI is subjected to a point load P at

the free end. Derive the expression of elastic strain energy stored in the beam due to
bending. ' '

3. A o w2 7 O s 3 g R e 35 v a3 7 seTe af e awtay
. | [10]

What is gating system? Name and show the various elements of a gating system by
means of a diagram.

4. T WO I eiet H qed wiose P, 0.5P, 0, 9w ST y = 0.30 3 ot 7 weged
T o Wl A 5T HAemaR srEu Fiiee Rigid % R o % el § P o 9 i Wi

[10]

Considering principle stresses in a steam boiler drum as P, 0.5P, 0 and Poisson’s ratio

vy = 0.30, equivalent stress in simple tension as o, find P in terms of ¢ due to maximum
shear stress theory. ' '
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1. T 56 9T BIG1 @ ? Sl o SAR-TgTd SR T % IAN-=gTd Onh % e g e
Hifr) [40]

What is a Flywheel? Derive the expression for the fluctuation of energy and coefficient
of fluctuation of speed.

2. e A TR G T < afearen R - et gane yoredt # qem amEt iR sl
FEE] TS o TTQ G =g e 91 1 59 (Mohr'’s circle) Ty st auit shas et
Tomg T T o6 ST W IO ®9 § QUITST T I8 YUSTET 3% T@ et i T fhe wmd
&l [40]
Define principal stresses and principal planes. Derive the expressions for principal
stresses and maximum shear stress in a two-dimensional stress system. Use Moht's

circle method to graphically represent the state of stress at a point and explain how the
principal planes are located.
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Derive the bending equation % =2 -Ei and explain all the assuniptions made in the

y
theory of simple bending. Show how bending stresses vary linearly across the depth of

a beam section. Draw the stress distribution diagram and explain the concept of the
neutral axis.

4. TF Yaelt SOFTHR Wi & 3 N/mm?2 T aies o e 1 8| Rrgehl et 1.2 m, s
250 mm 37 H2E 6 mm 8| T1a hifsm) - - [40]
1) ENISKIC]

i) srgeed e

i) = o giees

iv) R | i

E =2 % 10° N/mm?, p = 0.3 &fifsrg

A thin cylindrical shell 1.2 mIong, 250 mm in diameter and 6 mm thick is subjected to

an internal pressure of 3 N/mm?.

Calculate :

1)  Hoop stress

1) Longitudinal stress

111) Change in diameter

iv) Changeinlength

Take E=2x 10°N/mm?, pn=0.3

5. U 9%d 9 o B8 ® 70 kN 99 901 & Hara Sedl 2l [40]
ST T
T = 70 MPa, 39&qv Yqse = 50 MPa, $9 @9 = 140 MPa
T
i) TR
i) fTRsT=w
iii) 37 %1 =™
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A knuckle joint connects two rods under a tensile load of 70 kN.
Allowable stresses :

Tensile = 70 MPa, Shear = 50 MPa, Crushing = 140 MPa

Find the |

i}  Diameter of rod

11)  Diameter of pin

111} Eye thickness

6. TR H T Y 1 SR B 7 6o it wer B o wifea vy A R 9 s okt
3 Tl e wamgw) [40]

Explain what is meant by pattern in casting. Describe its types with neat sketches.
Mention the materials used for making patterns and the pattern allowances.

aifeen <Rt faftrer sfseand - ot 37 ek Afeen it foear & wwee, o gas 3T,
w1 fgi soIe % YRR i gran araeThET i g [40]

What are the vartous types of welding processes? Explain arc welding in detail along
with its equipment, working principle, types of electrodes and safety precautions.
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