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Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M : Marks , L: Bloom’s level , C: Course outcomes.

L C
Q.1 | a. | Explain the following terms : o L1 | CO1
i) Principle  stress ii) Principle iif) Factors of safety
iv) Biaxial stresses
b. | A point in a body is subjee o turbine stresses 10 MPa.and 70 MPa | 10 | L3 | CO1
along two mutually perpendlc ar directives. The point is-also subjected to
shear stress of magnitude: 50" MPa. Calculate :
i) Normal stress and hear stress acting on a pla ich is at an angle
of 120° with reference to the 100 MPa stress plane.
ii) Magnitude of principal stresses and maximum shear stress
Q.2 | a. | Discuss maxunum normal stress theory and,,;max1mum strain energy theory. | 10 | L2 | CO1
b. Determme the dlameter of a bolt whlch is subjected to an axial pull of |10 | L3 | CO1
i) Maximum principal stress theory e
ii) Maximum principal strain theory and Poisson ratio
Q.3 | a. | Define Impact Strengt and derive an ins 10| L2 | CO2
impact. )
b. 10 | L3 | CO2
Q4 |a 10 | L2 | CO2
Determme the maxunum load for the 51mply supported beam, cyclically | 10 | L3 | CO2
loaded as shown in Fig Q4(b). The.ultimate strength is 700 MPa, the field
point in torsion is 520 MPa and the-endurance limit is reversed bending is
320 MPa, use factor of safety of 1 25 The load size and surface correction
factor are 1; 0. 75 and 0.9 respectlvely
Lo to 3W
1
Fig Q4(b)
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Module -3
Q5 Derive an expression for columns with one end pined o 10| L2 | CO2
A hollow cast Iron column whose outside diameter is 200 mm has a | 10 | L3 | CO2
thickness of 20 mm. It is 4.5 m long and is fixed at both ends. Calculate the
safe load by Rankine’s formula using FOS of: 4. Estimate the Slendemess
ratio. The ratio of Euler’s to Rankine’s crmcal; oads. Take f, = 550 N/mm’
a = 1/1600 in Rankine’s formula and E = 9. 0* N/mm®.
OR |
Q.6 Explain structural nomenclature and filnctions of structural components. 10 | L1 | CO2
An aircraft having a weight kN and a tri cycle und 10 | L3 | CO2
at a vertical velocity of 3.7 c, such that the vertlcal are honzontal
reactions on the main wheel
instant the nose wheels 0 m from the ground as shown in Fig Q6(b).
If the moment of merf yof the air craft about its CG'is'5.65 x 10° NS*mm.
forces on the aircraft, the time takes for its vertical
ty at this instant.
Q.7 L1 | CO2
Determine the forces in all L3 | CO2

'dlagram of the truss.
h of each member is

ate the magnitude a
members are

and 1
Alli
2m.

Fig Q(b)
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OR

CcoO2

Q.8 [a. | Derive the Clapeyron’s equation of three moment’s distributi L2
b. L3 | CO2
Q9 |a. L2 | CO3
b. | The cross-section‘of @ beam has the dlmensmns shown in Fig Q9(b). If the | 10 | L4 | CO3
beam is subjected to a negative bending mom nt of 100 kNm. Applied in a
of the section.”

Q.10 | a. 10 | L2 | CO3
10 [ L3 | CO3
bending moment ¢
direct stress dueto

3
- Fig Q10(b)
%k % k ¥k ok
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