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INSTRUCTIONS TO CANDIDATES:
1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO

marks each.

Total No. of Questions: 09

Max. Marks: 60

2. SECTION-B contains FIVE questions carrying FIVE marks each and students
have to attempt any FOUR questions.
3. SECTION C contains THREE questions carrying TEN marks each and students
have to attempt any TWO questions.
Q. Question Course | Bloom’
No. Outcome | s Level
SECTION-A
1. | Answer briefly:
a. | Define strain and stress. CO-1 Ll
b. | Explain Hooke’s law. CO-1 L2
¢. | Define point of contraflexure, CO-2 Ll
d. | Show the shear force distribution in a cantilever with a point load at | CO-2 L2
the free end.
e. | List assumptions in simple bending theory. CO-3 L1
f. | Summarize the advantages of composite beams. CO-3 L2
g. | Outline the torsion equation. CO-4 L2
h. | Discuss the failure for long and short columns. CO-5 12
i. | Name various methods used to find slope and deflection. CO-6 12
J. | Recall the relationship between moment, slope, and deflection. CO-6 L1
SECTION-B
2. | Apply axial deformation relation to compute elongation of a 1000 mm CO1 L3
composite rod with cross-sectional areas 40 mm?, 30 mm?, and 20
mm? at different lengths under 1000 N load, E = 200 GPa.
T R Wk | 100N
fe—2300 mm —»fe———500 mm ——4¢—200 mm—)|
3. | Analyze the shear force and bending moment diagrams for a simply CO2 L4
supported beam 10 m long with point loads of 40 kN and 60 kN at 3
m and 6 m from the left end.
4. | Evaluate the role of section modulus in determining beam strength. CO3 L5
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Evaluate the power transmitted by a 60 mm diameter shaft running at
150 rpm when the shear stress does not exceed 50 MPa.

CO4

LS

Apply the double integration method to calculate slope and deflection
of a cantilever beam subjected to a uniformly distributed load.

CO6

L3

SECTION-C

Develop and construct a Mohr’s circle representation for an elemental
cube subjected to tensile stresses of 60 N/mm? and 20 N/mm? on
perpendicular planes with a shear stress of 20 N/mm?, and generate

the principal stress and maximum shear stress values from your

constructed diagram.

CO1

L3

| Apply the theory of torsion to determine the relationship between
torque, shear stress, and angle of twist, and derive the expression for
shear stress in a circular shaft subjected to torsion based on the stated
assumptions.

CO4

L3

Evaluate the crippling load of a 3 m long, 50 mm diameter solid bar
using Euler’s theory for the following end conditions: (a) both ends
hinged, (b) one end fixed and the other free, and (c) both ends fixed,
taking E = 2 x 10° N/mm?2. Compare and assess the effect of end
conditions on the load-carrying capacity.

CO5

L5

Note: Disclosure of identity by writing mobile number or making of passing request on

any paper of Answer Sheet will lead to UMC against the student.
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