[image: image3.jpg]Sreenidhi Institute of Science and Tm:hnnlngy

AUTONOMOUS






Sreenidhi Institute of Science and Technology

(An Autonomous Institution)
Code No: 5B730   





                 
      Date: 15-Mar-2021 (FN)
B.Tech IV-Year I- Semester External Examination, March/April - 2021 (Supplementary)
Finite Element Method (ME)
Time:
 3 Hours







                    Max.Marks:75


 
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.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Explain the concept of FEM briefly and outline the procedure used in FEM.
	L3
	CO1
	[8M]

	
	b)
	Compare FEM with FDM.
	L6
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Explain with neat mathematical steps to derive beam stiffness matrix.
	L3
	CO2
	[8M]

	
	b)
	Verify the deflection of free end of cantilever beam with a single beam element. Take tip vertical    load ‘W’, length of beam ‘L’, moment of inertia ‘I’, and young’s modulus ‘E’.
	L6
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Explain the properties of shape functions of plane element.
	L2
	CO3
	[8M]

	
	b)
	Idealize the following rectangular plate (fig 2) into two triangular CST elements and determine deflection at nodes.
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	L6
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	What is the strain displacement relation for plane stress condition?
	L2
	CO4
	[8M]

	
	b)
	Explain the terms:
(i) Constant strain triangle (CST)

(ii)  Linear strain triangle (LST) and

(iii)  Quadratic strain triangles (QST).
	L3
	CO4
	[7M]

	
	
	
	
	
	

	5.
	
	Determine the temperature distribution in a fin having rectangular cross section and is 8 cm long, 4 cm wide and 1 cm thick. Assume convection heat loss occurs from the free end of the fin. One end is fixed. Take K=3 W/cmk, h= 0.1 W/cm2 k and T∞=200C
	L5
	CO5
	[15M]

	
	
	
	
	
	

	6.
	
	Evaluate eigen values and eigen vectors for a cantilever beam of length 1 m free at the other end. Take E= 200GPa, I=40×10-10 m 4 , A = 2 × 10-4 m 2 and weight density = 7850 kg/m3 . Use one element method
	L4
	CO6
	[15M]

	
	
	
	
	
	

	7.
	
	 The (x, y) coordinates of the nodes of a triangular element of thickness 0.2cm are (1,4), (5,2), (3,6) cms. Its young’s modulus is 200 GPa. Poisson ratio 0.3. The edge of element formed by points (1,4) and (5,2) is fixed and a load 5 KN is acting at point (3,6). Find the nodal displacements.
	L5
	CO1
	[15M]

	
	
	
	
	
	

	8.
	
	Determine the temperature distribution in stepped circular fin shown in the following figure 1

h = 10 w/m2K , 35oC Insulated, The thermal conductivity of fin is 360 W/m -K. Tip is insulated and base (other end) is maintained 235oC. (Fig1)  ϕ1=10cm, ϕ2=5cm
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