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Instructions: Candidates should read carefully the instructions printed on the Question Paper
and on the cover page of the Answer Book, which is provided for their use.

1. This question paper contains 04 page(s).

2. Answer to each new question is to be started on a new page.
3. Assume suitable data wherever required, but justify it.

4. Draw the neat labelled diagrams, wherever necessary.
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5. The last columns indicates the Course Outcome and level of Blooms Taxonomy of the Question/sub-question.

Question No. 1 Attempt following Question

la) A steel tube of 50mm outer diameter and 40 mm inner diameter and 300mm long is subjected to
axial force S0kN. Find the axial deformation of tube and cross section area. Take modulus of
elasticity of material is 210GPa.

Question No. 2 Attempt following Question

2a) A simply supported beam is loaded by 40 kN at center as shown following figure. Determine the
shear force and bending moment at support end and load position, also draw the SFD and BMD
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Question No. 3 Attempt following Question

3a) A hollow cylindrical strut, external diameter 160mm and internal diameter 120mm is used as strut
length is 4m, one end fixed other end free. Calculate buckling load using Euler’s formula. Take
E=210GPa, Leq=2L
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OR

3b) A hollow cylindrical strut, external diameter 160mm and internal diameter 120mm is used as strut ~ (6) COl,
length is 4m, one end fixed other end free. Calculate crippling load using Rankin’s formula. CO2
E=210GPa, Assume crushing stress 310MPa and Rankin’s constant a=1/7500, Leq=2L

3c) Asimply supported beam AB of span 10m is loaded as shown in fig. Determine the slope at 2m and (10) COl,

4m from fixed support. CO2
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3d) A simply supported beam AB of span 10m is loaded as shown in fig. Determine the deflection and  (10) COl,
slope at 4m from fixed support. CcO2
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Question No. 4 Attempt following Question

4a) Determine the principal stresses, maximum shearing stresses and locations of planes for element (6) CO3
loaded as given. 6x=50N/mm?, Oy= 200N/mm?, ‘cxy=IOON/mm2 Use Mohr’s circle method.

OR

4b) Explain the Graphical method for determine the principal stresses and its plane by using Mohr’s (6) CO3
circle method.

4c) Find the magnitude and direction of resultant stresses on the planes, carrying maximum shear stress. (10) CO3
Solve analytically
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OR

4d)  Determine the Principal stresses , angle of plane where stresses are maximum Solve analytically (10) CO3
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Question No. 5 Attempt following Question
5a) Find the power transmitting capacity of shaft having 50mm diameter and which is connected at (6) COl,
electric motor rotating at 1500rpm. If maximum permissible shear stress of shaft is 80Mpa. CO4
OR
5b) A hollow shaft has outer diameter 100mm, inner 80mm. It is subjected to tensional moment of (6) COl,
20kNm. For this shaft, determine CO4

1-Shear stress at the outer surface
2—Shear stress at the inner surface

3- Angle of twist in a length of 4 m. Assume modulus of rigidity is 80GPa.

5¢) A composite shaft ABC is fixed at A and C. It is subjected to a torque of S00Nm at B. Brass tube (10) COl,
having 25mm inner dia. diameter and 30mm outer diameter. Steel bar is 20mm in diameter. Find: CO4

1)  Reactive torque at A
2)  Maximum shear stress for steel bar

3)  Angle of twist for steel bar. Take: G For brass=50GPa & G for steel- 80GPa
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5d) A steeped shaft is subjected to torque as shown fig. The length of each section is 0.5 m. If the (10) COl,
material has shear modulus of elasticity G= 80GPa. What is the angle of twist in degrees at free CO4

end?
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