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- B.Tech II Yéar I Seméster Examinations, February/March - 2016 =
MECHANICS OF SOLIDS

(Common to ME, MCT, MMT, AE, AME, MSNT)

TR I

‘Note: This question paper contains two parts A and B. -
Part A is compulsory which carries 25 marks. Answer all questions in Part A,
Part B: consistszof 5 Units. Answer:any ongzfull question from::gach unity;
Each question carries 10 marks and may have a, b, ¢ as sub questions.
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PART-A

1.a)  Draw the stress strain diagram for any ductile material and indicate the salient

' points on it, : o : ' [2]
b Defing:the Hook’s Law. Write the stress-straingelation for:three di
. system. _ . o

¢)  Present the mathematical relationship between the loading, shear force and
' bend;:gg moment.and explain the terms involvqggn_ it, 2]...
Draw the shear force and be; ent dlagram fora Eghtﬂever beam of length
_ L and carrying a point lo. nd. : . .
¢), Statethe assumption mg iy bending ¢ 3 L [2]&%. :
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[3]

f) " Derive the section mi
g) - Explain which theories § ca
h) What is a state ofipn nt it graph fpally. Dﬁ}y the maximum nQﬂPal,.

[2]1{-“'
in“thin

‘ o (3]

PART-B - [50 Marks]

P What#s the
cylinders?

2a) The éﬁénsion ma rectangular steel bar of length 400 mmand thickness 10 mm is
: found to be 0.21 mm. the bar tapers uniformly in width from 100 mm to 50 mm. if
the Young’s modulus is 200 GPa, determine the axial load on the bar.

- b A stéel rod of Hinetre lotig and 200°mm? créés-sectionss subjected to a téisile’
force of 120 kN in the direction of its length. Calculate the change in volume. Take . -

- Poisson’s ratio = 0.3 and Young’s modulus = 205 MPa. _ [5+5]

SR : OR | a s
-3."" Find the extension of the b shown in'Figure 1 under an axial load of 25 kN. Take
Young’s modulus = 200 MPa. o - [10]
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Draw-the shear+force ani:l?ifbending?-?ﬁ;lo-nlent diagrams for the beam loadedand

supported as shown in figure 2. ) [10]
T:E{lki'{
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A honzontal beam 10 m long cames a uniformly distributed load of 100 N/m over

its -entire span and in addition a concentrated load of 200 N at the left end. The
beam:is supportéd at two Points 8 mizdpart, so ¢hosen thatéach suppért carrieshalf

| . the total load. Draw the shear force and bending moment diagrams. [10]

arry-a Toad of 6 kN/m over a snnply supported
ing is 10 MPa. Keeping the depth twice the
C [5+21

span of 5 m. Permissiblg?

160 mm wide has 16 mm thick
he beam is subjected to a bcndmg moment of
termine the maximumbending stréss 1f theé* web

A steel beam of I-secti :
-, thick

beam of rectangular sectmn is 1,5 times the

[10]

s 60 Nmm?,
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The surface of a steel machine member is subjected to stresses of 100 MPa in
X-direttion, 20°MPa in Ydirection#What tenéile strengihi‘is requiféd to provide a
“factor of safety of 2.5 with respect to yielding (a) according to the maximum shear
stress theory, (b) maximum principal stress theory and (c) according to the-
5 Distortion energy, theory?l
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10, A cylinder has an internal diameter of 230 mm, has walls 5 mm thick and is 1 m
long. It is found to change in internal volume by 12x10 m3 when filled with a
liquidzat a pressure p. If Yioung’s Modulus = 200 GPa and: ‘Poissons: Rauo 925,
and assuming rigid end plates, determine; .

.a) The values of hoop and longxtudmal stresses;

-'ll;a)'" De31gn a sultable dlameter for a circular shaft required. to transmit 90 kW at

180 rpm. The shear stress.in the shaft is not tgexceed 70. MPa andnthe mammum
torque exceeds ‘the mean “by 40%. Also find .the angle of tw1st in a lcngth of
2 metres, Take Modulus of rigidity = 90 GPa.

Compare the weights of equal lengths of hollow shaft and solid shaft to transmit a
giverttorque fofithe same#

same and inside diameter is.

side diameter in case of hollow shaft.  [545]
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tshiear stresst The mafétial for beth the shafts is _
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