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(Common to Automobite Engineering)

Time: Three Hours Maximum: 100 marks

(Assume any additional data required and indicate clearly)
ANSWER ALL QUESTIONS
PART-A (10x2=2¢ marks)
What is stress? In what way does shear stress differ from
direct stress?

Define the term factor of safety and its importance

What is the relation between shear force and loading
function of a beam?

Write the assumption in the theory of simple bending.
Define: Torsional rigidity of a shaft,

Differentiate open coiled helical spring from the close
coiled helical spring and state the type of stress induced
in each spring due to an axial load

What are the advantages of Macaulay’s method over the
double integration method, for finding the slope and

deflections of beams?

Define Slenderness Ratio.
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The principal stress at a point is 100N/mm? {tensile) and
50N/mm?2 (compressive) respectively. Calculate the
maximum shear stress at this poing

Define: Thin cylinders. Name the Stresses set up in a thin
cylinder subjected to internal fluid pressure,

(a)

®)

PART-B (5x16=80 marks)

@  Define Volumetric strain and Poisson’s @
r-. o,

(i)} Find the force P acting at C in the bar as (12)
shown in figure. Find the extension of
the bar if E = 200GPa.

Or

A weight of 210kN is supported by three short (16)
pillars each of sectional area 500mm?2. The
central pillar is of steel and the outer ones are

of copper. The pillars are so adjusted that at a
temperature of 15°C each carries equal load.

The temperature is then raised to 95°C. Find

the stress in each pillar at 15°C and 95 °C.
Take Es = 200 GPa and Ec=80GPa as=12x
10¢°Canda c =18 x 106/°C
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[image: image3.png]12. (a) Draw the shear force and bending moment (16)
diagram for the beam shown in figure. Locate
the point of Contra flexure if any.

15N/

A

(b) A beam simply supported at ends and having (16)

cross-section as Shown in figure is loaded with
an U.D.L., over'whole of its span. If the beam
is 8m long, find the UDL, if maximum
permissible bending stress in temsion is
limited to 30N/m2? and in compression to
45MN/m? What are the actual maximum
bending stresses set up in the section?
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() Compare the weights of equal lengths of
a solid shaft and a hollow shaft to
transmit a given torque for the same
maximum stress if the inside diameter of
the shaft is three fourth of the outside.

(i) Determine the diameter of a solid shaft
which will transmit 300KN at 250 rpm.
The maximum shear stress should not
exceed 30 N/mm?and twist should not be
more than 10° in a shaft length 2m. Take
modulus of rigidity = 1 X 105 N/mm.

Or

A helical spring of circular cross-section wire
18mm in diameter is loaded by a force of
500N. The mean coil diameter of the spring is
125mm. The modulus of rigidity  is
80KN/mm?. Determine the maximum shear
stress in the material of the spring. What
number of coils must the spring have for its
deflection to be 6mm?

A beam AB of 4 meters span is simply

supported at the ends and is loaded as shown

in figure. Determine.

i)  Deflection at C

(i) Maximum deflection and

(iti) Slope at the end A

Given: E = 200x KN10¥ m?and I = 20x10+ mt
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() () State the assumption made in Euler's
colum: theory.

i) A column of solid circular section, 12cm
diameter, 3.6m long is hinged at both
ends. Rankine’s constant is 1/ 1600 and
e = 54KN/em? Find the buckling load.
If another column of the same length,
end conditions and rankine constant but
of 12¢cm X 12em square cross-section, and
different material, has the same buckling
load, find the value of <>« of its material.

(@) A rectangular block of material is subjected to
a tensile stress. of 210N/mm?on one plane and
a tensile stress of 28 N/mmZon the plane at
right angle to the former plane and a tensile
stress of 28N/mm?on the plane at right angle
to the former. Each of the above stress is
accompanied by a shear stress of 53N/mm?
Find

@
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(i) The direction and magnitude of each of
the principal stress

(i) Magnitude of greatest shear stress
Or

A steel cylindrical shell 3m long which is
closed at its ends, had an internal diameter of
1.5 m and a wall thickness of 20mm. Calculate
the circumferential and longitudinal stress
induced and also the change in dimensions of
the shell if it is subjected to an internal
pressure of 1.0N/mm?. Assume the modulus of
elasticity and poisson’s ratio for steel as
200kN/mm? and 0.3 respectively

(18)





