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SEMESTER END REGULAR/SUPPLEMENTARY EXAMINATIONS (AR23/21), APRIL – 2026
	U.G.
	ME
	Degree
	Bachelor of Technology

	Academic Year
	2025-26
	Sem.
	4th 

	Course Code
	[bookmark: _GoBack]23ME404/21ME404
	Course Title

	
	
	 Mechanics of Solids 

	Duration 
	3 Hours
	Maximum Marks
	70 (SEVENTY)


SECTION-I 
7 x 2 = 14 Marks
1. 
	No.
	Questions (a to g)
	RBT Level
	COs

	a
	Define stress and strain.
	Remember
	1

	b
	Define factor of safety
	Remember
	1

	c
	What is section modulus of a triangular section?
	Remember
	3

	d
	State the assumptions made in the ‘theory of simple bending’?
	Remember
	3

	e
	Write down the expression for the toque transmitted by hallow shaft.
	Remember
	4

	f
	What is the assumption made in torsion equation?
	Remember
	4

	g
	Write the stress equation for thin cylindrical shell.
	Remember
	6


SECTION-II 
4 x 14 = 56 Marks

	No.
	Questions (2 to 9)
	RBT Level
	COs
	Marks

	2
	(a)
	State Hook’s law. Draw the stress strain diagram for mild steel.
	Understand
	1
	8M

	
	(b)
	A simply supported beam AB, 6 m long is loaded as shown in fig
[image: ]
Construct the shear force and bending moment diagrams for the beam, find the position and value of maximum bending moment?
	Apply
	2
	6M

	OR

	3
	(a)
	Determine the changes in length, breadth and thickness of a steel bar which is 4m long, 30mm wide and 20 mm thick and is subjected to an axial pull of 30 kN in the direction of its length. Take E = 2 x 105 N/mm2 and poison's ratio = 0.3. Determine the volumetric strain and final volume of the given steel bar.
	Apply
	1
	8M

	
	(b)
	A 10-m long beam is simply supported. Concentrated load of 6 kN and 8 kN act on the beam at the 1 m from the left end and 3 m from right end respectively.  Draw the shear force and bending moment diagrams.
	Apply
	2
	6M

	
4
	(a)
	A beam of I-section is having overall depth as 500 mm and overall width as 190 mm. The thickness of flanges is 25 mm whereas the thickness of the web is 15 mm. The moment of inertia about N.A. is given as 6.45 × 108 mm4. If the section carries a shear force of 40 kN, calculate the  maximum shear stress.
	Apply
	3
	8M




	
	(b)
	A simply supported  beam 10m long is carrying a uniformly distributed load of 1kN/m. Draw SF and BM diagrams.
	Apply
	2
	6M

	OR

	5
	(a)
	Derive an expression for pure bending equations.
	Understand
	3
	8M

	
	(b)
	A simply supported beam length of length 4 m carries a UDL of 10 kN/m run over the right hand half of the span and carrying a point load of 22 kN at a distance of 1 m from the left support. Draw SF and BM diagrams of simply supported beam
	Apply
	2
	6M

	6
	(a)
	Derive mathematical expression of the torsion of a circular shaft
	Understand
	4
	8M

	
	(b)
	Drive the expression of slope and deflection for simply supported beam subjected to point load at the center of beam
	Understand
	5
	6M

	OR

	
7
	(a)
	A hollow shaft is to transmit 300 kW at 80 rpm. If the shear stress is not to exceed 50 MN/m2 and inner to outer diameter ratio is 3/7. Find the external and internal diameter if the twist is 1.20 and length is 2 m. Assuming maximum torque is 20% greater than mean and modulus of rigidity is 80 GN/m2 .
	Apply
	4
	8M

	
	(b)
	A simply supported steel beam 6m long is circular in cross-section and is of 15 cm diameter. What point load should be placed at the mid span to resist the deflection to 1.035 cm? Take E = 2 X 105 N/mm². What will be the slope at the ends.
	Apply
	5
	6M

	
8
	(a)
	A cylindrical thin drum 80 cm in diameter and 3 m long has a shell thickness of 1 cm. If the drum is subjected to an internal pressure of 2.5 N/mm2, E = 2 X 105 N/mm². determine the i) change in diameter ii) change in length iii) change in volume?
	Apply
	6
	8M

	
	(b)
	Derive the relation between slope, deflection and radius of curvature of simply supported beam.
	Understand
	5
	6M

	OR

	9
	(a)
	The hoop stress is Minimum at the outer surface and is Maximum at the inner surface of a thick cylinder, prove the statement. Sketch the radial pressure distribution and hoop stress distribution across the section of thick cylinder?
	Understand
	6
	8M

	
	(b)
	A simply supported beam with a span of 6 meters carries a point load of 40 kN at 2 meters from the left support. If, for the section IXX = 73.3 x 10-6 m4 and E =200 GN/m2, Find: The deflection under the load and the position and amount of maximum deflection.
	Apply
	5
	6M
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