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Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M: Marks, L: RBT (Revised Bloom’s Taxonomy) level, C: Course outcomes.

Module -1 M| L| C

a. | Explain the Stress Strain diagram for Ductile materials and Britell materials. 10| L2 | CO1

Ql b. | Discuss the Properties of Engineering Materials. 10| L2 | CO1
OR
a. | Hlustrate an expression for a total extension of Rectangular tapering bar subjected | 10 | L2 | CO1
to axial load F.

Q2

b. | Classify the different types of stresses based on the type of load acting. 10| L2 | CO1

Module- 2
a. | Derive the relation between modulus of elasticity and modulus of rigidity. 10 | L3 | CO2

b. | A steel rod of cross sectional area 1600 mm? and 2 brass rods each of cross| 10 | L3| CO2
sectional area 1000 mm? together support a load of 50 kN as shown in fig Q 3(b).
Determine the stress in the rods if E for steel is 200 Gpa, E for brass s 100 Gpa.
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fig Q 3(b).
OR
a. | Derive the expression for Normal and Tangential stress on a plane at © in a | 10 | L3 | CO2
general 2D stress system.
04 b. | For the state of stress shown in fig Q 4(b) Determine the Principal stresses, | 10 | L3 | CO2

principal planes, max tangential stress and shear Planes. Verify your answers by
constructing Mohr’s circle.
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Module - 3
Derive the relation between load, shear force and bending moment. 5 |L3|CO3
Determine and sketch the shear force and bending moment diagram for the | 15| L3| CO3
following beam.
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OR
Determine and sketch the shear force and bending moment diagram for the | 10 | L3| CO3
following beam.
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Q6 Determine and sketch the shear force and bending moment diagram for the | 10 | L3| CO3
following beam.
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Module - 4
DMwﬂmmmmn¥=§=§mmmmwm& 10| L3| CO4
Q7 Determine the slope and deflection for Cantilever beam carrying a uniformly | 10 | L3 | CO4
distributed load throughout the span.
OR
Derive an expression El %:M with usual notation. 101 L3| CO4
Q8 Determine the slope and deflection for simply supported beam carrying a point | 10 | L3 | CO4

load at its center.
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Module - 5

Derive Torsion equation with usual notation. State the assumptions in the theory
of pure torsion.

10

L3

CO5

Q9

A Shaft is required to transmit 245 kW power at 240 rpm. The maximum torque
may be 1.5 times the mean torque. The Shear stress in the shaft should not exceed
40 N/mm? and the twist 1° per meter length. Compute the diameter required if a).
The shaft is solid b). The shaft is hollow with external diameter twice the internal
diameter takes modulus of rigidity= 80 KN/mm?2,

10

L3

CO5

OR

Q10

Derive an expression for Euler’s bulking load for long columns when both ends
are hinged

10

L3

CO5

A solid round bar of 60mm diameter and 2.5m is used as a strut. Determine the
safe compressive load for the strut if 1. Both ends are hinged 2. Both ends are
fixed. take E = 2 e5 and factor of safety =3

10

L3

CO5
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