compulsorily draw diagonal cross lines on the remaining blank pages.

Important Note : 1. On completing your answers,

50, will be treated as malpractice.

, appeal to evaluator and /or equations written eg, 42+8

2. Any revealing of identification
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Mechamcs of Materlals
Max. Marks: 100

ote: Answer any FIVE full questions, choosmg ONE Sfull question from each module.

Module-1
Derive an expression for the deformatlon of a tapered bar Varymg diameter from d; to d,
subjected to axial load ‘P’. (10 Marks)
The stepped round bar is subjected to the forces as shown in Fig.Q.1(b). Determme the value

,,,,,,

small end diameter of taperlng bar are 40mm and 12 Smm respectively.
Take Egeel = 200GPa, E gfiminum = 70GPa. (10 Marks)
) e <

FigQ.I(b)

Derive the relatlon between Young s modulus and modulus of rigidity. (10 Marks)
A bar of brass 25mm diameteris. enclosed in a steel. tube of 50mm external diameter and
25mm internal diameter. The bar and the tube are both initially 1.5m long and are rigidly
fastened at both ends using 20mm diameter pins. Find the stresses inthe two materials when
the temperature rises from 30°C to 100°C.
Take E for steel = 200 kN/mm®

E for brass = 100 kN/mm®

o for steel=11.6 x 10/°C

o for brass =18.7 x 10" 6/°C My (10 Marks)

Module—Z ,
A plane element is subjected to stresses as shown in F1g Q.3. Determine:
1)  Normal and shear stress. aetmg on an inclined plane BE.
ii)  Principal stresses and principal planes.
i) + Maximum shear stress and it plane.
Also draw the Mohr’s circle to verify the results obtained analytically.

Fig.Q3

(20 Marks)

Derive expressions for cncumferentlal and longitudinal stresses for a thin cylinder subjected

to internal pressure i, (10 Marks)

A thick cyhndncal pipe outside diameter 30()mm and internal diameter 200mm is subjected

to an internal fluid pressure of 14N/mm’. Determine the maximum and minimum hoop

stress across the cross-section. Sketch the variation of radial pressure and hoop stress across

the thickness of the pipe. (10 Marks)
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Module-3
Draw shear force and bending moment diagrams for the beam loaded as ‘shown in
Fig.Q.5(a). Locate the point of contraflexure. ~

ok [m 2okt okl

(20 Marks)

OR
=

Derive the bending equation -—1\14-«—« O - R ‘ (10 Marks)
>y
A beam of an I-section eon51sts of 180mm x 15mm flanges and a web of 280mm x 15mm

thickness. It is subjected to a bending moment of 120kN-m. Sketch the bending stress

distribution along the depth of the section. (10 Marks)
: Module-4
Derive the tors1on equanon with usual notations. (10 Marks)

Determing the diameter of solid shaft which will transmit 440kW at 280rpm. The angle of
twist must not exceed one degree per metre length and the maximum torsional shear stress is

to be hmlted to 40N/mnr’. Assume G 84kN/mm?”. Ly (10 Marks)
+  OR

Derive an expression for. Euler s buckling load for a column, when both the ends are hinged.

L (10 Marks)

A hollow cast iron Whose out51de diameter 200mm and inside diameter 160mm is 4.5m long
fixed at both ends. Find the ratio of Buler’s.load to Rankine’s load. Take E =1 x 10°N/mm’,

Rankine’s constant =1/1600 and 6. = SSON/mm (10 Marks)
Module—
Derive an expressmn for strain energy due to shear stress. (10 Marks)

A hollow circular shaft 2m long is required to transmit 1000k W power when running at a
speed of 300rpm. If the outer diameter of the shaft is 150mm and inner diameter is 120mm,

««««««

ﬂnd the maximum shear: stress and strain energy stored in the shaft. Take G = 80kN/mm”.

(10 Marks)
Write a note on:,
i)
i) Maxnnum shear stress theory (08 Marks)

A solid circular shaft is subjected to a bending moment of 40kN-m and a torque of 10kN-m.
Design the diameter of §he shaft according to

1) Maximum principal stress theory.
il)  Maximum shear stress theory.

Take u=0.25, stress at elastic limit = 200N/mm? and factor of safety = 2. (12 Marks)
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