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UNIT–I 

1. a) Explain the criteria for nodal selection for structural elements. [7M] 
 

b) Consider the following figure. An axial load P=200KN is applied asshown [7M] 

a) Determine the nodal displacements. 

b) Determine the stress in each material.  

c) Determine the reaction forces. 
 
 
 
 
 
 
 
 
 
 

2. a) Explaintheequilibriumstateofthesystem,whenthesystemissubjectedtodifferent [7M]  
types of loads and explain the stress and equilibrium relations 

b) An axial load P =200×103 N isappliedon a barasshown infigure. Determinenodal [7M] 

displacements, stressin each material and reactions. 
 
 
 

 

 

UNIT–II 

3. a) Derive the stiffnessmatrix fortwo dimensional plane trusselements. [7M] 

 
 
 
 
 
 
 



b) ApplythebeamshowninFigurebelowbyfiniteelementmethodanddeterminethe [7M] 
endreactions.AlsodeterminethedeflectionsatmidspansgivenE=2X105N/mm2, 

     and I=5X106 mm
4
. 

 

 
 
 
 

4. a) What is a beam? Derive the shape functions for beams and draw the shape functions. [7M] 
b) Determinethenodaldisplacementsandslopesforthebeamshowninfig.find the                            [7M] 

     momentat the midpoint to felement. 
Take E=200 GPa,,I=5 x104 mm4, M=6KN-M. 

 
 
 
 
 
 
 
 
 

UNIT–III 

5.    a)  Define Iso-parametric, Super Parametricand Sub-Parametric elements                               [7M] 

                 b)Determinethejacobianforthe(x, y)–(ξ,ɳ) transformationfor theelementshown in       [7M] 

   fig, also findthearea of thetriangle. 
 
 
 
 
 
 
 
 

6. a)   Derive the shape function and strain displacement matrices for triangular element of [7M] 
revolvingbody 

b)   Forthetwodimensionalplateshowninfigure,determinethedeflectionatthepoint [7M] 
of load application. 

 
 
 
 
 
 
 

UNIT–IV 
 
7. a)  Derive the conductivitymatrix for twodimensionaltriangular elementsubjected to [7M] 

convection on one faceofthe element. 
 
 
 
 
 



[7 

0 

[7M] 

b) A metallicfinwith thermal conductivity K=360W/m
0
c, 1mmthickand100mmlong [7M] 

extendsfroma plane wall whose temperatureis 235
0
c.Determine thedistribution and 

amount ofheattransferred fromthe fin toair at 20
0
cwith h= 9W/m

20
c take width of the 

finis 1000 mm.Assume tip is insulted. 

 

 

 

 

 

 

 

 

8. a)  Derive one dimensionalsteadystate heatconduction equation andapplyto onedimensional M] 
finproblem 

b) Acompositewallconsistsofthreematerialsasshown infigure.Theoutertemperature                [7M] 
     isT=200C.Convectionheattransfertakesplaceontheinnersurfaceofthewall 

withT∞=8000Candh=25W/m
2o

C.Determinethetemperaturedistributioninthe wall. 

 
 

UNIT–V 
 
9. a) State the properties of Eigen Values. Determinetheeigenvalues andtheassociated Eigen vectors o 

matrix[A] given by 
 
 
 
 

b) Consider axialvibrationof the steel bar shown infigure below. Develop the global [7M] 
stiffnessmass matrix and determine thenaturalfrequencies and mode shapesusingthe 
characteristicpolynomial technique. 

 
 
 
 
 
 
 
10 a).Discusstheimportanceofsemi-automaticmeshingandautomeshalongwiththe [7M] 

practicalapplications 
b) Findthenaturalfrequenciesinthevibrationoftwoelementsimplysupportedbeam [7M] 

havingtheparametersaslengthL=2m,areaofcrosssectionA=30cm
2
,momentof 

inertiaI=400 mm
4
densityρ = 7800 kg/m

3
andYoung’s modulus E =200 GPa. 



INSTITUTEOFAERONAUTICALENGINEERING(A

utonomous) 
Dundigal,Hyderabad-500043 

 
 

COURSE OBJECTIVES: 
 

I Introducebasicconceptsoffiniteelementmethodsincludingdomaindiscretization,polynomial interpolation 
and application ofboundaryconditions. 

II Understandthetheoreticalbasicsofgoverningequationsandconvergencecriteriaoffiniteelement method. 

III Develop ofmathematicalmodelfor physical problems and concept of discretization of continuum 

IV Discuss the accurateFiniteElement Solutionsfor thevarious field problems 

V Use thecommercialFiniteElementpackagestobuildFiniteElementmodels andsolveaselectedrange of 

engineering problems 

 
COURSEOUTCOMES(COs): 
 

CO 1 Describethe concept ofFEMand difference between the FEMwith othermethods and problems based on 
1-D barelements andshape functions. 

CO 2 Derive elemental properties and shapefunctionsfortrussand beamelements and relatedproblems. 

CO 3 Understand the concept derivingthe elementalmatrix and solving the basic problems ofCSTand axi-

symmetric solids. 

CO 4 Explorethe concept ofsteady stateheat transfer infin and composite slab. 

CO 5 Understand the concept of consistent andlumpedmassmodels and slovethe dynamic analysis of all 

types of elements. 

 

COURSELEARNINGOUTCOMES(CLOs): 
 

AME014.01 Describethe basic concepts ofFEMand steps involvedin it. 

AME014.02 Understand the difference between theFEMand Othermethods. 

AME014.03 Understand the stress-strain relation for2-D andtheirfield problem. 

AME014.04 Understandtheconceptsofshapefunctionsforonedimensionalandquadraticelements, 

stiffnessmatrix and boundary conditions 

AME014.05 Apply numericalmethods forsolvingone dimensional bar problems 

AME014.06 Derive the elemental property matrix for beamand barelements. 

AME014.07 Solve the equations oftruss and beamelements 

AME014.08 Understand the concepts ofshapefunctions for beamelement. 

AME014.09 Applythenumericalmethods forsolvingtruss and beamproblems 

AME014.10 Derivetheelementstiffnessmatricesfortriangularelementsandaxi-symmetricsolidsand estimate 

the loadvectorand stresses. 

AME014.11 Formulatesimple andcomplexproblemsintofiniteelementsandsolvestructural andthermal 

problems 

AME014.12 Understand the concept of CSTandLSTand their shape functions. 

AME014.13 Understandtheconceptsofsteadystateheattransferanalysisforonedimensionalslab,fin and thin 

plate. 

AME014.14 Derive thestiffnesmatrixforforfinelement. 

AME014.15 Solve thesteadystateheat transfer problems forfin and composite slab. 



AME014.16 Understandtheconceptsofmassandspringsystemandderivetheequationsforvarious structural 

problems 

AME014.17 Understand the concept of dynamic analysisfor alltypes of elements. 

AME014.18 Calculatethemassmatrices,Eigenvalues,Eigenvectors,naturalfrequencyandmodeshapes for 

dynamic problems. 
 

MAPPINGOFSEMESTERENDEXAMINATIONTOCOURSEOUTCOMES 
 

SEE 

Question 

No. 

 

CourseLearningOutcomes 

 

Course 

Outcomes 

Blooms 

’Taxonomy 

Level 
 
 

1 

a AME014.01 DescribethebasicconceptsofFEMandsteps involved in 

it. 
CO 1 Remember 

b AME014.05 Apply numericalmethodsforsolving onedimensional 

barproblems 

CO 1 Understand 

 
 

2 

a AME014.03 Understand the stress-strain relation for2-D and their 
field problem. 

CO 1 Remember 

b AME014.05 Apply numericalmethodsforsolving onedimensional 

barproblems 
CO 1 Understand 

 
 

3 

a AME014.07 Solve the equations oftruss and beamelements CO 2 Remember 

b AME014.09 Applythenumericalmethodsforsolvingtrussand 

beamproblems 
CO 2 Understand 

 
 

4 

a AME014.08 Understandtheconceptsofshapefunctionsforbeam 

element. 

CO 2 Understand 

b AME014.09 Applythenumericalmethodsforsolvingtrussand 

beamproblems 

CO 2 Understand 

 
 

5 

a AME014.10 Derivetheelementstiffnessmatricesfortriangular 

elementsandaxi-symmetricsolidsandestimatethe 

loadvectorand stresses. 

CO 3 Understand 

b AME014.11 Formulatesimpleandcomplexproblemsintofinite 

elementsand solve structuraland thermal problems 
CO 3 Understand 

 
 

6 

a AME014.10 Derivetheelementstiffnessmatricesfortriangular 

elementsandaxi-symmetricsolidsandestimatethe 

loadvectorand stresses. 

CO 3 Understand 

b AME014.11 Formulatesimpleandcomplexproblemsintofinite 

elementsand solve structuraland thermal problems 

CO 3 Understand 

 
 

7 

a AME014.13 Understandtheconceptsofsteadystateheattransfer 
analysisfor one dimensional slab, finand thin plate. 

CO 4 Remember 

b AME014.14 Derive thestiffnesmatrixforforfinelement. CO 4 Remember 

 
 

8 

a AME014.14 Derive thestiffnesmatrixforforfinelement. CO 4 Remember 

b AME014.15 Solve thesteadystateheat transfer problems forfin 

and composite slab. 
CO 4 Understand 

 
 

9 

a AME014.18 Calculatethemassmatrices,Eigenvalues,Eigen 

vectors,naturalfrequencyandmodeshapesfor dynamic 

problems. 

 

 

 

CO 5 Understand 

b AME014.18 Calculatethemassmatrices,Eigenvalues,Eigen 

vectors,naturalfrequencyandmodeshapesfor dynamic 

problems. 

 

 

 

 

 

CO 5 Understand 

 
 

a AME014.16 Understandtheconceptsofmassandspringsystem 

andderivetheequationsforvariousstructural problems 
CO 5 Remember 



10 b AME014.18 Calculatethemassmatrices,Eigenvalues, Eigen 

vectors, natural frequency andmode shapesfor 

dynamic problems. 

CO 5 Understand 

 
 
 
 

Signature of Course Coordinator HOD, ME 


