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ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

1. What is a composite bar? Give examples where composite
bars are used.

2. What is a principal plane?

3. What are the assumptions made in the theory of simple
bending?

4. Name the different types of beams used.
5. Define Mass Density.

6. What are the assumptions made in the derivation of
Bernoulli's equation?

7. Define “Turbulent flow”.
8. Define Boundary layer thickness.
9.  What is impact of jet?

10. What is overall efficiency and volumetric efficiency?
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11. (2) A rigid bar AB is supported by three rods at (16)
equidistant, in the same vertical plane. The
outer rods are brass and of length 500mm
and 25mm in diameter, The central rod is of
750mm length and 40mm in diameter.
Calculate the stresses in the bars due to an
applied force of 100kN if the bar AB remains
horizontal after the load has been applied.

Or

(b) The normal stresses acting at a point across (16}
two perpendicular planes are 120N/mm?
tensile and 30N/mm:? compressive. Find the
normal and tangential stresses and resultant
stress and its inclination on a plane at 30
degrees with the maximum normal stress.

12. (a) A beam of length 4m is simply supported at its (186)
ends. The beam is subjected to uniformly
distributed load of intensity 20kN/m over 1.5m
length from A and a moment of 30kNm in the
clockwise direction at” 2m from A. Draw the
shear force and bending moment diagrams.

Or

(b) A cast iron water pipe of 600mm inside (16)
diameter and 25mm thick is simply supported
over a span of 6m. Find the maximum stress in
the pipe metal, when the pipe is full with
water. Density of water is 10kN /m* and that

of cast iron is 78.5kN/m?
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A cylinder of 0.6m* in volume contains air at
50°C and 0.3N/mm? absolute pressure. The air
is compressed to 0.3m?. Find

(i) Pressure inside the cylinder assuming
isothermal process

(i) Pressure and temperature assuming
adiabatic process. Take K = 1.4.

Or

if the velocity distribution over a plate is given
2 P . . .
by u:;yfy’ in which U is the velocity in

m/s at a distance y meter ahove the plate,
determine the shear stress at y = 0 and y =
0.15m. Take dynamic viscosity of fluid as 8.63
poise.

Water flows through a pipe AB 1.2m diameter
at 3m/s and then passes through a pipe BC
1.5m diameter at C, the pipe branches. Branch
CD is 0.8m in diameter and carries one third of
the flow in AB. The flow velocity in branch CE
is 2.5m/s. Find the volume rate of flow in AB,
the velocity in BC, the velocity in CD and the
diameter of CE.

Or

Derive the expression for loss of head due to
friction in pipes.
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Briefly explain axial flow reaction turbince. (]
Or
Give the significance and definition for specific  (

speed and explain unit gquantities or
performance of turbine.
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