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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.





Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6









Part - A 


Max.Marks: 6x2=12

[image: image1.wmf] Answer all QUESTIONS, EACH QUESTION CARRIES 2 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	1
	Explain the concept of body equilibrium
	L1
	CO1
	[2M]

	2
	Define limiting friction.
	L2
	CO2
	[2M]

	3
	What is the centroid of a composite section?
	L1
	CO3
	[2M]

	4
	Define the area moment of inertia.
	L1
	CO4
	[2M]

	5
	Describe plane curvilinear motion.
	L2
	CO5
	[2M]

	6
	Explain the instantaneous center of rotation.
	L2
	CO6
	[2M]








           Part – B


Max.Marks: 6x8=48
ANSWER ALL QUESTIONS. EACH QUESTION CARRIES 8 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	7.
	In the design of a cantilever beam, engineers must consider multiple forces acting on the beam. These forces include the weight of the beam itself, the weight of a load applied at the free end, and a wind force acting horizontally. Given the following details: 

a. The cantilever beam weighs 2000 N/m and spans 50 meters. A load of 30000 N is applied at the free end of the beam. 

b. The wind exerts a horizontal force of 5000 N. 

c. The support at the fixed end exerts reaction forces with horizontal and vertical components summing to Rx = 20000 N and Ry = 80000 N, respectively.

Calculate the resultant force and its direction, considering the following steps: 

i. Resolve all forces into horizontal and vertical components. 

ii. Sum all horizontal and vertical components to determine the total horizontal resultant force Rx and the total vertical resultant force Ry. 

iii. Calculate the magnitude R of the resultant force.
	L3
	CO1
	[8M]

	
	OR
	
	
	

	8
	Two children sit on a see-saw which is 6 m long and pivoted on an axis at its center. The first child has a mass of 20 kg and sits at the left end of the see-saw, while the second child has a mass of 40 kg and sits somewhere on the see-saw to the right of the axis. At what distance from the axis should the second child sit to keep the see-saw horizontal?  
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	L3
	CO1
	[8M]

	
	
	
	
	

	9.
	A 1500-kg car moving on a flat, horizontal road negotiates a curve. If the radius of the curve is 20.0 m and the coefficient of static friction between the tires and dry pavement is 0.50, find the maximum speed the car can have so that it still makes the turn successfully.
	L3
	CO2
	[8M]

	
	OR
	
	
	

	10
	A person pushes horizontally with a force of 220𝑁 on a 55𝑘𝑔 crate to move it across a level floor. The coefficient of kinetic friction between the crate and the floor is 0.35. What is the magnitude of (a) the frictional force and (b) the acceleration of the crate?
	L3
	CO2
	[8M]

	
	
	
	
	

	11
	Consider a composite section made of a 5m wide, 0.25m high concrete slab on top of a steel I-beam with flange dimensions 0.35m x 0.025m, web dimensions 0.38m x 0.081m. Calculate the cross-sectional areas and centroids of the slab and I-beam, then determine the overall centroid of the composite section. Explain the practical importance of finding the centroid in building floor system design.
	L3
	CO3
	[8M]

	
	OR
	
	
	

	12
	Consider a water storage tank consisting of two parts: a cylindrical lower part (radius 1.5 meters, height 2 meters) and a conical upper part (base radius 1.5 meters, height 1 meter). Calculate the centroids of each part and determine the overall centroid of the composite tank. Explain the practical importance of finding the centroid in designing water storage systems.
	L4
	CO3
	[8M]

	
	
	
	
	

	13
	Consider a human thigh modeled as a compound section with two cylindrical bones: the femur (diameter 0.04m) and the patella (diameter 0.01m). The bones are surrounded by muscle tissue with a uniform thickness of 0.015m. Calculate the moment of inertia of the entire cross-section about its centroidal axis. Explain the significance of knowing the moment of inertia in the biomechanics of human movement.
	L2
	CO4
	[8M]

	
	OR
	
	
	

	14
	Consider a steel-reinforced concrete beam used in construction. The cross-section of the beam is a compound section consisting of a rectangular concrete part and a steel reinforcement bar. The concrete section has a width of 0.53 meters and a height of 0.45 meters. The steel reinforcement bar is a cylinder with a diameter of 0.045 meters placed symmetrically along the centerline of the concrete section.Derive the expression for the moment of inertia of the compound section about its centroidal axis.
	L1
	CO4
	[8M]

	
	
	
	
	

	15
	Consider an F1 car race where a car accelerates from rest along a straight section of the track (rectilinear motion) with a constant acceleration of 5.5m/s2 for 4.8 seconds. After this, the car enters a curved section of the track (plane curvilinear motion) where its velocity components change according tovx(t) = 24 m/s and vy(t) = 3.5t m/s.

a. Calculate the distance traveled by the car during the rectilinear motion phase.

b. Determine the position of the car in the xy-plane after 5.6 seconds of curvilinear motion.
	L5
	CO5
	[8M]

	
	OR
	
	
	

	16
	Explain the work-energy principle in the context of particle dynamics.
	L4
	CO5
	[8M]

	
	
	
	
	

	17
	Describe D’Alembert’s principle and its application in dynamics.
	L2
	CO6
	[8M]

	
	OR
	
	
	

	18
	Explain the work-energy principle for connected bodies with an example.
	L3
	CO6
	[8M]
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