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UNIT I INTRODUCTION 9 + 3 

Historical background – Matrix approach – Application to the continuum – Discretization – Matrix algebra – 

Gaussian elimination – Governing equations for continuum – Classical Techniques in FEM – Weighted residual 

method – Ritz method 
 

UNIT II ONE DIMENSIONAL PROBLEMS 9 + 3 

Finite element modeling – Coordinates and shape functions– Potential energy approach – Galerkin approach – Assembly of       

stiffness matrix and load vector – Finite element equations – Quadratic shape functions – Applications to plane trusses 

  

UNIT III TWO-DIMENSIONAL CONTINUUM 9 + 3 

Introduction – Finite element modeling – Scalar valued problem – Poisson equation –Laplace equation – Triangular 

elements – Element stiffness matrix – Force vector – Galerkin approach – Stress calculation – Temperature effects 

 
UNIT IV AXISYMMETRIC CONTINUUM 9 + 3 

Axisymmetric formulation – Element stiffness matrix and force vector – Galerkin approach – Body forces and 
temperature effects – Stress calculations – Boundary conditions – Applications to cylinders under internal or external 
pressures – Rotating discs 

 

UNIT V ISOPARAMETRIC ELEMENTS FOR TWO-DIMENSIONAL 

CONTINUUM 

9 + 3 

– The four node quadrilateral – Shape functions – Element stiffness matrix and force vector – Numerical integration – 

Stiffness integration – Stress calculations – Four node quadrilateral for axisymmetric problems. 
 

 

TEXT BOOKS 

TOTAL 45 + 15 = 60 PERIODS 

 

S. 

No. 
Author(s) Name Title of the book Publisher 

Year of 

Publication 

1 Rao S.S 
The Finite Element Method in 
Engineering 

Butter worth Heinemann 
imprint,  USA 

2011 

2 Khanka S.S 
A First course in the Finite 
Element Method 

Cengage Learning, 
Stamford, USA 

2006 

1. To introduce the concepts of Mathematical Modeling of Engineering Problems. 

2. To appreciate the use of FEM to a range of Engineering Problems. 
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LESSON PLAN 

 

 
 

Subject Name : Finite Element Method  

Subject Code : 14BEME703 (Credits - 4) 

Name of the Faculty : P. DHACHINAMOORTHI  

Designation : Assistant Professor  

Ye ar/Semester : IV / VII  

Branch : Mechanical Engineering  

Sl. 

No. 

No. of 

Periods 
Topics to be Covered Support Materials 

UNIT – I: INTRODUCTION 

1. 1 Introduction to FEA, Basic concept of finite element method T [1] 1-9, T [2] 1-28 

2. 1 General procedure for FEA, Historicalbackground, application of FEA T [1] 1-9, T [2] 1-28 

3. 1 Matrixapproach, Applicationof the continuum, Discretization R [1] 44-51 

4. 1 Matrixalgebra, Gaussian elimination method R [1] 44-51, 51-61 

5. 1 Solving Problems from Matrixalgebra, Gaussian elimination method R [1] 44-51, 51-61 

6. 1 Tutorial 1: Problems from Gaussian elimination method R [1] 44-51, 51-61 

7. 1 Governing equations for continuum, Classical Techniques in FEM T [1] 12-40 

8. 1 Weighted residualmethod, Ritzmethod T [1] 157-181, R [2] 131-152 

9. 1 Solving Problems from Weighted residualmethod T [1] 157-181 

10. 1 Solving Problems from Ritz method T [1] 157-181 

11. 1 Tutorial 2: Problems from Weighted residualmethodand Ritzmethod T [1] 157-181 

12. 1 Discussionon University previous year questions 
 

LESSON PLAN 
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Sl. 

No. 

No. of 

Periods 
Topics to be Covered Support Materials 

UNIT – II: ONE DIMENSIONAL PROBLEMS 

13. 1 Finite element modeling, Coordinates andshape functions R [1] 67-74 

14. 1 Potentialenergy approach, Galerkin approach T [2] 31-66, R [1] 75-81 

15. 1 Assembly of stiffness matrix and load vector T [2] 31-66, R [1] 82-85 

16. 1 Solving Problems fromone dimensionalbar elements T [2] 31-66, R [1] 112-120 

17. 1 Solving Problems fromone dimensional beamelements T [2] 31-66, R [1] 112-120 

18. 1 Tutorial 3: Problems from one dimensionalbar & beamelements T [2] 31-66, R [1] 112-120 

19. 1 Finite element equations, Quadratic shape functions R [1] 82-107 

20. 1 Applications to plane trusses T [2] 72-91, R [1] 133-144 

21. 1 Solving Problems fromplane trusses T [1] 312-322, R [1] 155-160 

22. 1 Solving Problems fromplane trusses T [1] 312-322, R [1] 155-160 

23. 1 Tutorial 4: Problems from plane trusses T [1] 312-322, R [1] 155-160 

24. 1 Discussionon University previous year questions 
 

Total No. of Hours Planned for Unit - II 12 

 

Sl. 
No. 

No. of 
Periods 

Topics to be Covered Support Materials 

UNIT – III: TWO-DIMENSIONAL CONTINUUM 

25. 1 Introduction, Finite element modeling, Scalar valuedproblem T [1] 355-366, T [2] 328-348 

26. 1 Poissonequation, Laplace equation, Triangular elements T [1] 355-366 

27. 1 Element stiffness matrix, Force vector T [1] 355-366, R [1] 204-208 

28. 1 Galerkin approach, Stress calculation, Temperature effects T [2] 334-356, R [1] 214-227 

LESSON PLAN 

Total No. of Hours Planned for Unit - I 12 
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29. 1 Tutorial 5: Derive element stiffness matrix for two-dimensionalcontinuum R [1] 228-250 

30. 1 Solving Problems fromtwo-dimensionalconstant strain triangular elements T [2] 356-380, R [1] 241-253 

31. 1 Solving Problems fromtwo-dimensionalconstant strain triangular elements T [2] 356-380, R [1] 241-253 

32. 1 Solving Problems fromtwo-dimensionalconstant strain triangular elements T [2] 356-380, R [1] 241-253 

33. 1 Solving Problems fromtwo-dimensionalconstant strain triangular elements T [2] 356-380, R [1] 241-253 

34. 1 Solving Problems fromtwo-dimensionalconstant strain triangular elements T [2] 356-380, R [1] 241-253 

35. 1 
Tutorial 6:  Problems  from two-dimensional constant strain triangular 
elements 

T [2] 356-380, R [1] 241-253 

36. 1 Discussionon University previous year questions 
 

Total No. of Hours Planned for Unit - III 12 

 

Sl. 
No. 

No. of 
Periods 

Topics to be Covered Support Materials 

UNIT – IV: AXISYMMETRIC CONTINUUM 

37. 1 Axisymmetric formulation – Element stiffness matrixand force vector T [2] 452-474, R [1] 258-266 

38. 1 Galerkin approach – Bodyforces and temperature effects T [2] 452-474, R [1] 267-272 

39. 1 Stress calculations – Boundary conditions T [2] 452-474 

40. 1 Applications to cylinders under internalor external pressures T [2] 452-474, R [1] 272-278 

41. 1 Tutorial 7: Derive element stiffness matrix for Axisymmetric element T [2] 476-485 

42. 1 Solving problems fromAxisymmetric elements T [2] 476-485, R [1] 279-286 

43. 1 Solving problems fromAxisymmetric elements T [2] 476-485, R [1] 279-286 

44. 1 Solving problems fromAxisymmetric elements T [2] 476-485, R [1] 279-286 

45. 1 Solving problems fromAxisymmetric elements T [2] 476-485, R [2] 356-363 

46. 1 Solving problems fromAxisymmetric elements T [2] 476-485, R [2] 356-363 

47. 1 Tutorial 8: Solving problems fromAxisymmetric elements T [2] 476-485, R [2] 356-363 

48. 1 Discussionon University previous year questions 
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Sl. 

No. 

No. of 

Periods 
Topics to be Covered Support Materials 

UNIT – V: ISOPARAMETRIC ELEMENTS FOR TWO-DIMENSIONAL CONTINUUM 

49. 1 The four-node quadrilateral, Shape functions T [1] 401-428, T [2] 534-550 

50. 1 Element stiffness matrixand force vector T [1] 401-428, T [2] 534-550 

51. 1 Numerical integration, Stiffness integration T [2] 534-550, R [2] 206-213 

52. 1 Solving Problems fromNumerical integration R [1] 295-302, R [2] 184-213 

53. 1 Solving Problems from Numerical integration R [1] 295-302, R [2] 184-213 

54. 1 Tutorial 9: Problems from Numerical integration R [1] 295-302, R [2] 184-213 

55. 1 Stress calculations – Four nodequadrilateral element. T [2] 342-370, R [1] 310-320 

56. 1 Solving problems from Four nodequadrilateralelement T [2] 342-370, R [1] 310-320 

57. 1 Solving problems from Four nodequadrilateralelement T [2] 342-370, R [1] 310-320 

58. 1 Solving problems fromFour nodequadrilateralelement T [2] 342-370, R [1] 310-320 

59. 1 Tutorial 10: Problems from Four node quadrilateralelement T [2] 342-370, R [1] 310-320 

60. 1 Discussion on University previous year questions 
 

Total No. of Hours Planned for Unit - V 12 

 

TOTAL PERIODS 60 

TEXT BO O KS 
 

TB. 

No. 
Author(s) Name Ti tle of the book Publisher 

Year of 

Publication 

T [1] Rao S. S 
The Finite Element Method in 

Engineering 

Butter worth Heinemann imprint, 

USA 
2011 

T [2] Khanka S. S 
A First course in the Finite Element 

Method 
Cengage Learning, Stamford, USA 2006 

REFER ENC ES 
 

RB. 

No. 
Author(s) Name Ti tle of the book Publisher 

Year of 

Publication 

R [1] 
Chandrupatla T.R., and 

Belegundu A. D 

Introduction to Finite Elements in 

Engineering 
Pearson Education, Delhi 2011 

R [2] David V Hutton Fundamentals of Finite Element Analysis McGraw–Hill Education 2005 

LESSON PLAN 

Total No. of Hours Planned for Unit - IV 12 
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WEBSITES 
W [1] -  http://www.open.edu/openlearn/science-maths-technology/introduction-finite-element-analysis/content-section-0?intro=1 
W [2] -   http://nptel.ac.in/courses/112104193/ 

W [3] -  http://nptel.ac.in/courses/112102101/17 

W [4] - https://web.stanford.edu/class/me232a/1.1-1.2.pdf 

W [5] -    http://nptel.ac.in/courses/112104116/24 
W [6] - http://users.metu.edu.tr/csert/me582/ME582%20Ch%2003.pdf 
W [7] - http://www.ce.memphis.edu/7117/notes/presentations/chapter_09.pdf 

W [8] - https://www.slideshare.net/ssuser69aeed/finite-element-axisymmetric-stress-and-strain 
W [9] - https://www.youtube.com/watch?v=3He0rE5Arrs 
W [10] - http://nptel.ac.in/courses/105105041/m3l14.pdf 

 

JOURNALS 

 

J [1] - Odeny D.de Matos Junior et al. Aeroelastic behavior of stiffenedcomposite laminated panelwith embedded SMAwire using 
the hierarchical Rayleigh–Ritzmethod. Composite Structures. Volume 181, 1 December 2017, Pages 26-45. 

J [2] - IrwanKatili et al. Isogeometric Galerkin in rectangular plate bending problem based on UI approach. International European 
Journalof Mechanics - A/Solids. Volume 67, January 2018, Pages 92-107. 

J [3] - Chien-YuanHou. Various remeshing arrangements for two-dimensional finite element crack closure analysis . Engineering 
Fracture Mechanics. Volume 170, 1 February 2017, Pages 59-76. 

J [4] - X.CuiBen Q.Li.  Discontinuous finite element solution of 2-D  radiative transfer with and without axisymmetry. Journal of 

Quantitative Spectroscopyand Radiative Transfer. Volume 96, Issues 3–4, 15 December 2005, Pages 383-407. 
J [5] - Gradimir V. et al. Generalized quadrature rules of Gaussian type for numerical evaluation of singular integrals. Journal of 

Computationaland Applied Mathematics. Volume 278, 15 April 2015, Pages 306-325. 

 

UNIT Total No. of Periods Planned Lecture Periods Tutorial Periods 

I 12 10 2 

II 12 10 2 

III 12 10 2 

IV 12 10 2 

V 12 10 2 

TOTAL 60 50 10 
 

I. CONTINUOUS INTERNAL ASSESSMENT : 40 Marks 
 

(Internal Assessment Tests: 30, Attendance: 5, Assignment/Seminar: 5) 
 

II. END SEMESTER EXAMINATION : 60 Marks 

 

TOTAL : 100 Marks 

http://www.open.edu/openlearn/science-maths-technology/introduction-finite-element-analysis/content-section-0?intro=1
http://nptel.ac.in/courses/112104193/
http://nptel.ac.in/courses/112102101/17
http://nptel.ac.in/courses/112104116/24
http://users.metu.edu.tr/csert/me582/ME582%20Ch%2003.pdf
http://www.ce.memphis.edu/7117/notes/presentations/chapter_09.pdf
http://www.slideshare.net/ssuser69aeed/finite-element-axisymmetric-stress-and-strain
http://www.youtube.com/watch?v=3He0rE5Arrs
http://nptel.ac.in/courses/105105041/m3l14.pdf
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MULTIPLE CHOICE QUESTIONS AND ANSWERS 

S.N
o 

Questions Opt1 Opt2 Opt3 Opt4 Answer 

1.  
Finite element 
analysis deals with 

Approximate 
numerical 
solution 

Boundary 
value 
problem 

Differential 
equations 

All of these  All of these  

2.  

Indentify the 
wrong statement 

In finite 
element 
method a 
continuous 

function can 
be 
approximate
d using a 
discrete 
model 

A discrete 
model is 
composed of 
one or more 

interpolation 
polynominal
s 

Continuous 
function is 
not divided 
in to finite 

elements 

The end 
points of the 
finite element 
are called 

nodes. 

Continuous 
function is 
not divided 
in to finite 
elements 

3.  

Shape function is 
usually  

The 
coefficient 
that appears 
in the 
interpolation 
polynomial 

Written for 
each 
individual 
node of finite 
element 

Interchanged 
with the 
terminology 
interpolation 
polynomial 

All of these All of these  

4.  

The behavior of the 
element between 
the node points is 
described by 

Stiffness 
matrix 

Interpolation 
function 

Displacemen
t vector 

Shape 
function 

Interpolation 
function 

5.  
Essential boundary 
conditions are also 
called as 

Mixed 
boundary 
condition 

Dirichlet 
boundary 
condition 

Natural 
boundary 
condition 

None of these Dirichlet 
boundary 
condition 

6.  

The boundary 
conditions usually 
specified on the 
surface at each end 
of the one 
dimensional 
domain is called 

Geometric 
boundary 
condition 

Essential 
boundary 
condition 

Mixed 
boundary 
condition 

None of these Essential 
boundary 
condition 

7.  

The boundary 
condition specified 
for the first 
derivative of the 
problem is called 
as  

Neuman 
boundary 
condition 

Essential 
boundary 
condition 

Mixed 
boundary 
condition 

None of these Neuman 
boundary 
condition 

8.  
Natural boundary 
condition is also 
called as 

Dirichlet 
boundary 
condition 

Neuman 
boundary 
condition 

Displacemen
t boundary 
condition 

None of these Neuman 
boundary 
condition 

9.  
A vector is defined 
as physical 

Single 
magnitude 

Multiple 
magnitude 

Single 
magnitude 

All  Single 
magnitude 
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quantity that can 
be described by 

and single 
direction 

and single 
direction 

and Multiple 
direction 

and single 
direction 

10.  
Which one of the 
following is not an 
analysing software 

ANSYS ALGOR NASTRAN GAMBIT GAMBIT 

11.  
Shape function is 
also called as 

Blending 
function 

Stiffness 
matrix 

Polynomial 
equation 

None of these Blending 
function 

12.  

In FEA the 
continuous 

variation of the ----
-------------------------
--------------in terms 
of discrete values 
at the finite 
element nodes 

Field 
variable 

Shape 
function 

Material 
property 

Interpolation 
equation 

Field 
variable 

13.  

The term used to 
describe the 
behavior of the 
node in an element 
is called as ` 

Shape 
function 

Degree of 
freedom 

Stiffness 
matrix 

Differential 
equations 

Shape 
function 

14.  

The weight of the 
body ,magnetic 
force are example 
for  

Surface 
traction 

Body force Concentrated 
load 

Uniformly 
distributed 
load 

Body force 

15.  

The force acts 
entire volume of 
the element is 
called as  

Body force Surface 
traction 

Concentrated 
load 

Uniformly 
distributed 
load 

Body force 

16.  

The force per unit 
area and acts over 
the outer surface of 
the body is called 
as 

Body force Surface 
traction 

Concentrated 
load 

Uniformly 
distributed 
load 

Surface 
traction 

17.  
Pressure is the 
example for  

Body force Surface 
traction 

Concentrated 
load 

Uniformly 
distributed 
load 

Surface 
traction 

18.  
The point load is 
the example for  

Body force Surface 
traction 

Concentrated 
load 

Uniformly 
distributed 
load 

Concentrated 
load 

19.  

The art of sub 
dividing the 
structure into a 
convenient 
number of smaller 
elements is known 
as 

Interpolation 
formulation 

Isoparametri
c formulation 

Discretizatio
n 

Approximatio
n 

Discretizatio
n 

20.  
In the force 
method internal 

Constant 
value 

Unknown 
value 

Zero None of these Unknown 
value 
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forces are 
considered as  

21.  

In the stiffness 
method which one 
of the following is 
an unknown value 

Displacemen
t 

Material 
property 

Force Element 
length 

Displacemen
t 

22.  

The processes 
involves 
preparation of data 
like type of loading 
,material 
properties & 
boundarycondition
s is called as 

Post 
processing  

Pre 
processing 

Discritization Polynomial 
process 

Pre 
processing 

23.  
Post processing is a 
process of  

Preparing 
the results 

Initialization Setting of 
boundary 
conditions 

Setting of 
operating 
conditions 

Preparing the 
results 

24.  

The processes 
involves the 
stiffness 
generation,stiffness 
modification and 
gives the solution 
of the equation is 
called as 

Post 
processing  

Pre 
processing 

Processing Polynomial 
processing 

Processing 

25.  

Identify the wrong 
statement 

The 
displacement 
method is 
often 

referred to as 
the stiffness 
method 

The three 
moment 
equation and 
slope 

deflection 
method were 
fore runners 
of the 
displacement 
method 

The 
displacement 
method is 
not used to 

solve for the 
displacement
s and slopes 
at each end 
of the beam 

Use of 
computers is 
required for 
these methods 

The 
displacement 
method is not 
used to solve 
for the 
displacement
s and slopes 
at each end 
of the beam 

26.  

Displacements and 
rotations at the end 
of the beam are 
accompanied by 

Force 
reactions 

Bending 
moment 

Both force 
reactions & 
bending 
moment 

Shear stress Both force 
reactions & 
bending 
moment 

27.  

Any beam that is 
to be analysed is  

Fixed at both 
ends 

Subjected to 
an external 
applied load 

Fixed at both 
ends &  
subjected to 
an external 
applied load 

Not loaded at 
all 

Fixed at both 
ends &  
subjected to 
an external 
applied load 

28.  
The truss element 
transmits 

Axial force Shearforce Both a&b Bending 
moment 

Axial force 

29.  

Total degree of 

freedom of the 
truss element 

1 2 3 4 4 
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30.  

Beam,plate,shell 
elements 
transmits-------------
---------- type of 
forces 

Transitional 
& axial 

Transitional 
& rotational 

Only 
transitional  

Only 
rotational 

Transitional 
& rotational 

31.  

The load is 
distributed 
accurately through 
the element is 
represented by 

Consistent 
matrix 

lumped 
matrix 

Vector 
matrix 

Stiffness 
matrix 

Consistent 
matrix 

32.  

The load is 
distributed 
accurately through 
the Node is 
represented by 

Consistent 
matrix 

lumped 
matrix 

Vector 
matrix 

Stiffness 
matrix 

lumped 
matrix 

33.  

Which plays a 
significant role in 
the isoparametric 
formulation 

Discritization Interpolation Numerical 
integeration 

All of these Numerical 
integeration 

34.  

Identify the wrong 
statement 

Numerical 
integeration 
is used 
extensivesly 
in finite 
element 

analysis 

Elementary 
integration 
formulas,suc
h as 
trapezoidal 
rule, often 

assume 
equally 
spaced data. 

Gauss 
quadrature is 
not an 
accepted 
numerical 
integration 

scheme in 
finite 
element 
applications 

The term 
quadrature 
means 
numerical 
integration 

Gauss 
quadrature is 
not an 
accepted 
numerical 
integration 
scheme in 
finite 
element 
applications 

35.  

The gauss points in 
numerical 
intageration is 
called as 

Null points  Sampling 
points 

Weights Sampling 
points 
&weights 

Sampling 
points 
&weights 

36.  

Identify the wrong 

statement 

Shape 

function for 
triangular 
finite 
elements of 
any order 
can be 
derived 
using the 
area 
coordinates. 

Area 

coordinates 
depend on 
the number 
of nodes 
used to 
define the 
triangular 
element. 

The number 

of nodes and 
placement of 
the nodes for 
higher order 
elements 
must satisfy 
certain 
requirements 

All of these Area 
coordinates 
depend on 
the number 
of nodes 
used to 
define the 
triangular 
element. 

37.  

The four node 
rectangular 
elements were 
derived  

Using a local 
coordinate 
system that 
was identical 

Not using 
local 
coordinate 
system 

Not using 
global 
system 

All of these Using a local 
coordinate 
system that 
was identical 
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to the global 
system 

to the global 
system 

38.  

When fewer nodes 
are used to define 
the geometry than 
are used to define 
the shape function 
the element is 
called 

Isoparametri
c 
formulation 

Sub 
parametric 
element 

Super 
parametric 
element 

None of these Sub 
parametric 
element 

39.  

Identify the wrong 
statement 

The cubic 
element 
without 
interior 
nodes would 
probably be 
a more 

efficient 
choice. 

Two 
dimensional 
lagrange 
cubic 
element will 
have 12 
exterior 

nodes and 4 
interior 
nodes. 

The order of 
integration 
using 
Gaussian 
quadrature 
need not 
depends on 

order of 
finite 
element 

A single 
integration 
point is 
satisfactory 
for linear 
quadrilateral 
and triangles 

The order of 
integration 
using 
Gaussian 
quadrature 
need not 
depends on 
order of 
finite 
element 

40.  

Continuity in finite 
element analysis 

refers to 

The 
continuity of 

the solution 
along 
element 
boundaries 

Continuity of 
the 

derivatives 
of the shape 
functions 
being used to 
model the 
physical 
problem 

The 
continuity of 

the solution 
along 
element 
boundaries 
&Continuity 
of the 
derivatives of 
the shape 
functions 
being used to 
model the 

physical 
problem 

None of these The 
continuity of 
the solution 
along 
element 
boundaries 
&Continuity 
of the 
derivatives of 
the shape 
functions 
being used to 
model the 
physical 
problem 

41.  
The element have a 
curved boundaries 
is called as 

Bar  Triangle  Rectangle  Isoparametric Isoparametri
c 

42.  

In ISO parametric 
element 
formulation 
concept of 

mapping means 

Natural co-
ordinate to 
global co-
ordinate 

system 

Global 
coordinate to 
natural 
coordinate 

system 

Natural co-
ordinate to 
spherical co-
ordinate 

system 

Natural co-
ordinate to 
serendipity 
co-ordinate 

system 

Natural co-
ordinate to 
global co-
ordinate 
system 

43.  

In  isoparametric 
element shape 
function used for 

defining the 
geometry and 
displacement are  

Equal Not equal Greater than 
or equal to 

None of these Equal 
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44.  

When more nodes 
are used to define 
the geomentry 
than are used to 
define the shape 
function the 
element is called 

Isoparametri
c 
formulation 

Sub 
parametric 
element 

Super 
parametric 
element 

None of these Super 
parametric 
element 

45.  

Which one of the 
following is not to 
be representated as 
an isoparametric 
element 

Beam Rectangular Triangle  All of these Beam 

46.  
In higher order 
elements the field 
varible variation is  

Linear Non-linear Curvilinear Rectilinear linear 
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Multiple Choice Questions and Answers 

S.No Questions Opt1 Opt2 Opt3 Opt4 Answer 

1 

Secondary nodes are 

located at-------------
--------of the element 

Mid side Corner Interior 
Mid side 

&interior 

Mid side 

&interior 

2 

In higher order 

elements number of 
nodes are equal to 

Polynomial 

coefficients 

Degree of 

freedom 

Polynomial 
coefficients & 

degree of 
freedom 

None of 

these 

Polynomial 
coefficients & 

degree of 
freedom 

3 

In CST element the 

order of polynomial 
is  

Linear  Quadratic  Cubic  
Linear & 

Quadratic 
Linear  

4 
In LST element the 
order of polynomial 

is  

Linear  Quadratic  Cubic  
Linear & 
Quadratic 

Quadratic  

5 
The magnitude of 
the natural co-
ordinate system is 

1to -1 0.1to -0.1 0.01 to -.01 
None of 
these 

1 to -1 

6 

The relation between 

the derivatives of 
natural coordinate 
and global 

coordinate system is 
given by 

Jacobian 
matrix 

[B] matrix 
Stiffness 
matrix 

Triangular 
matrix 

Jacobian 
matrix 

7 

Gauss quadrature 

method is suitable 
for variables 
specified in 

Global 

coordinate 
system 

Cartisiean 

coordinate 
system 

Natural 

coordinate 
system 

Spherical 

coordinate 
system 

Natural 

coordinate 
system 

8 

Gauss quadrature 

method limits ranges 
to 

1to -1 0.1to -0.1 0.01 to -.01 
None of 
these 

1 to -1 

9 
Number of nodes in 
CST element 

1 2 3 4 3 

10 
Number of nodes in 

QST element 
1 2 6 10 10 

11 

A graphical method 
of depicting 

complete two 
dimensional 
polynomial is called 

as 

Pascals 
pyramid 

Pascals 
triangle 

Pascals 
rectangle 

Pascals 
circle 

Pascals 
triangle 

12 
The interior node is 
connected with 

Interior node 
of another 

element 

Interior node 
of same 

element 

Not 
connected 
with any 

element 

None of 
these 

Not connected 
with any 

element 

13 

Which one of the 
following method 

used to derive the 
shape function for 
Triangular element 

Rayleigh 

method 
Ritz method 

Area 

coordinates 
method 

Weighted 

residual 
method 

Area 

coordinates 
method 

14 

Total degree of 

freedom of the 
rectangular element 
is equal to  

1 2 3 4 4 
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15 

The choice of 
polynoimals for 8 
noded rectangular 

element is  

Quadratic  Cubic  
Incompleted 
cubic 

Quartic 
Incompleted 
cubic 

16 

The extension of 
triangular elements 
in 3-dimensional 

elements is called as 

Quadratic  Quadrilateral Tetrahedrons Brick Tetrahedrons 

17 

The extension of 
rectangular elements 

in 3-dimensional 
elements is called as 

Quadratic  Cubic  Tetrahedrons Brick Brick 

18 

The magnitude of 
jacobian is -----------

-------------------------
--area of the element 

Equal to Twice the 
One third of 

the  
One half Twice the 

19 
In the triangular 
element 

N1+N2+N3= 

1 2 3 0.1 1 

20 
[B] matrix is 
represents 

Stress-strain 
relation ship 

Strain- 
displacement 

relationship 

Stress-
displacement 

relationship 

None of 
these 

Strain- 
displacement 

relationship 

21 

The distributed load 
acting on the surface 
of the body is called 

as 

Body force  Surface force Traction force Drag force Traction force 

22 

The material 
property of the 
triangular element is 

representated by -----
--------matrix 

A B B^T D D 

23 

The product of 

arbitary nodal 
displacement 
matrix*force vector 

is called as 

Internal 
virtual work 

External 
virtunal work 

Potential 
work 

None of 
these 

External 
virtunal work 

24 
The product of DBq 
is called as 

Stress Strain Displacement 
None of 
these 

Stress 

25 

When dividing the 
domain by triangular 

elements which one 
of the parameter  

have major 
preference 

Length Width Aspect ratio Height Aspect ratio 

26 
At the notches and 
fillets the size of the 

element become 

Increased Decreased Not varied 
Equally 

spaced 
Decreased 

27 
Coarse elements are 
recommended for 

Initial trials 
Filleted 
corners 

Fluid flow 
analysis 

For dynamic 
analysis 

Initial trials 

28 

For the quadrilateral 
elements  the 

numbering of nodes 
done in ---------------

--------direction 

Clockwise Anticlockwise Opposite 
None of 
these 

Anticlockwise 
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29 

The representation 
of quadrilateral 
elements in to 

triangular elements 
is called as  

Convergent Divergent Degenerate 
None of 

these 
Degenerate 

30 
Degeneration will 
increases the  

Accuracy Error 
Computing 
time  

Computing 
cost 

Error 

31 

Which one of the 

following element 
will gives the better 

results for analyzing 
the tubes 

4 noded 
rectangular 

element 

8 noded 
rectangular 

element 

9 noded 
rectangular 

element 

QST 
element 

9 noded 
rectangular 

element 

32 

If the interior node is 
not properly located 

than the jacobian 
matrix becomes 

1 0 
It not effects 

the matrix 

None of 

these 
0 

33 
The order of 
stiffness matrix for 

CST element 

6*6 7*7 4*4 8*8 8*8 

34 

The polynomial 
function for three 

noded isoparametric 
bar element is  

Linear Quadratic Cubic Quatric Quadratic 

35 

The gauss 
quadrature method 

recommened for 
develop the stiffness 
of an 8 noded 

quadrilateral element 
is  

One point 
method 

Two point 
method 

Three point 
method 

Four point 
method 

Three point 
method 

36 

The number of 

nodes at hexahedral 
elemrnt is equal to 

4 6 8 10 8 

37 

The gauss 
quadrature method 

recommened for 
develop the stiffness 
of an hexahedral 

elemrnt is equal to 

One point 
method 

Two point 
method 

Three point 
method 

Four point 
method 

Two point 
method 

38 

Which type of 
elements are used to 

analyze the arch 
dams ,forged parts 

1-

dimensional 
2-dimesional 3-dimensional 

Multi 

dimensional 
3-dimensional 

39 

Which one of the 
following method of 

numerical 
integeration is more 
suitable analysis for 

FEA analysis 

Newtons 
cotes 
qudrature 

Simpsons rule 
Trapezoid 
rule  

Gauss 
quadrature 

Gauss 
quadrature 

40 

The locatin of 
sample point taken 

for gauss quadrature 
one point method 

0 -1 1 
None of 

these 
0 

41 
The locatin of 
sample point taken 

±1 ±.8888888888 ±.577350 ±.3339 ±.577350 
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for gauss quadrature 
two point method 

42 

The number of 
sample point taken 

for gauss quadrature 
two point method 

1 2 3 4 2 

43 

The number of 
sample point taken 

for gauss quadrature  
four point method 

1 2 3 4 4 

44 

The order of body 

force vector for 4 
nodedisoparametric 
quadrilateral element 

2*2 8*1 4*4 3*4 8*1 
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Multiple Choice Questions and Answers: 

S
.
N
o 

Questions Opt1 Opt2 Opt3 Opt4 Answer 

1 
The example for non structural  
problems  in FEA is 

Heat 
transfer 
analysis 

Fluid flow 
analysis 

Magneto 
statics 

All of 
these 

All of 
these 

2 (-)kδT/δx   is  equation for  Conductio
n 

Convectio
n 

Radiation 
Heat 
flux 

Conductio
n 

3 
the non linear heat transfer 
problems occurs due to 

Conductio
n 

Convectio
n 

Radiation 
Heat 
flux 

Radiation 

4 
The temperature at each point is 
independent of time and along one 
coordinate axis is called as 

Steady 
state one 
dimesiona
l analysis 

Unsteady 
state one 
dimesional 
analysis 

Single 
point state 
one 
dimesional 
analysis 

None 
of 
these 

Steady 
state one 
dimesiona
l analysis 

5 
The values of the boundary 
conditions normally specified in the 
heat transfer analysis 

Temperat
ure 

Heatflux 

Convective 
heat 
transfer 
coefficent 

All of 
these 

All of 
these 

6 
The elements normaly used to solve 
the two dimensional heat transfer 
analysis is  

Triangular  Linear Rectangle 

Triang
ular & 
rectan
gle 

Triangular 
& 
rectangle 

7 
The example for one dimensional 
heat transfer problem is 

Fins Chimmney 
Heatexcha
ngers 

All of 
these 

Fins 

8 
In unsteady state problem which 
elemet matrix is addionaly added 

Conductio
n matrix 

Convectio
n matrix 

Capacitanc
e matrix 

Resist
ance 
matrix 

Capacitan
ce matrix 

9 

The order of polynomial used for 
one dimesional heattransfer  
analysis when the domain is 
discritisized by the triangular 
element  

Linear Quadratic  Algebric 

Linear 
& 
quadr
atic  

Linear & 
quadratic  

1
0 

Which one of the following is called 
Dirichlet boundary condition 

Temperat
ure 

Heatflux 
Thermal 
conductivit
y 

All of 
these 

Temperat
ure 

1
1 

Which one of the following is called 
neuman boundary condition 

Temperat
ure 

Heatflux 
Thermal 
conductivit
y 

All of 
these 

Heatflux 

1
2 

The effect of heat flux wil appears 
on 

Stiffness 
matrix 

Load 
vector 

Both a&b 
None 
of 
these 

Load 
vector 

1
3 

The effect of convective heat 
transfer effect  wil appears on 

Stiffness 
matrix 

Load 
vector 

Stiffness 
matrix & 
load vector 

None 
of 
these 

Stiffness 
matrix & 
load 
vector 

1
4 

The unsteady state problem is also 
called as-------------------problem 

Transient  
Propagatio
n 

Transient & 
propagatio
n 

None 
of 
these 

Transient 
& 
propagati
on 
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1
5 

The temperature of the hole body 
changes uniformly with time.This is 
the assumation for 

Steady 
state one 
dimesiona
l analysis 

Two 
dimesional 
analysis 

Lumped 
heat 
capacity 
system 

Dyna
mic 
analys
is 

Lumped 
heat 
capacity 
system 

1
6 

The ratio between the conduction 
resistance with in the body to the 
convective resistance in the surface 
of the hot body is known as 

Rayleigh 
number 

Thermal 
conductivit
y 

Reynolds 
number 

Biot 
numbe
r 

Biot 
number 

1
7 

The governing equation for fluid 
dynamics problem are 

Fourier 
equation 

FFT 
equation 

Reynolds 
transport 
equation 

Navier 
stroke 
equati
on 

Navier 
stroke 
equation 

1
8 

Due to-------------------------- variation 
the fluids  are differensiated as 
compressible fluid and 
incompressible fluids 

Viscosity  Density 
Thermal 
conductivit
y 

All of 
these 

Density 

1
9 

Which method of describing the 
motion of fluid is suitable for fluiid 
flow analysis 

Lagrangia
n 

Euleraian Euler 
Laplac
e 

Euleraian 

2
0 

The particle maintains the same 
orientation every where along the 
stream line with rotation is called-----
--------- flow 

Rotational 
flow  

Streamline 
flow 

Laminar 
flow 

Raylei
gh 
flow 

Rotational 
flow  

2
1 

Potential function will gives the -------
------------------ value in the perticular 
direction 

Velocity Viscosity Pressure 
Densit
y 

Velocity 

2
2 

The fluid flow around the airfoil is 
example for -----------------flow 

Inviscid 
Incompres
sible 

Inviscid& 
incompress
ible 

None 
of 
these 

Inviscid& 
incompre
ssible 

2
3 

The choice of velocity potential and 
stream function formulation in FEA 
analysis is depends on 

Reynolds 
number 

Viscosity 
Boundary 
conditions 

Initial 
conditi
ons 

Boundary 
conditions 

2
4 

(-)kdØ/dx   is  equation based on  
Fourier 
equation 

Darcy's 
law  

Continuity 
equation  

None 
of 
these 

Darcy's 
law  

2
5 

The flow with small velocity,inertia 
terms are negligible when 
comparing the viscous effects than 
the flow is called as 

Viscous 
flow 

Intertia 
flow 

Laminar 
flow 

Storke
s flow 

Storkes 
flow 

2
6 

Most of the fluid flow problems the 
unkown value tobe find is 

Viscosity  Density 
Temperatur
e 

Discha
rge 

Discharge 

2
7 

The resistance to due to the pipe 
friction is reflected in --------------------
------------- 

Stiffness 
matrix 

Lumped 
mass 
matrix 

Discharge 
vector 

Stress
-strain 
relatio
nship 

Stiffness 
matrix 

2
8 

Irrorational flow of ideal fluid is 
called as 

Viscous 
flow 

Intertia 
flow 

Laminar 
flow 

Ponte
ntial 
flow 

Pontential 
flow 

2
9 

The stream function and potential 
function is governed by 

Darcy's 
equation 

Laplace 
equation 

Continuity 
equation  

None 
of 
these 

Laplace 
equation 

3
0 

The flow perpencular to the 
streamline  

Have 
maximum 
velocity 

Zero 
velocity 

Minimum 
pressure 

None 
of 
these 

Zero 
velocity 
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3
1 

The reformulation of constraind 
problem by finding the stationary 
points of unconstrained functional is 
called---------------method 

Penalty 
Lagrangia
n 

Potential 
energy 

Raylei
gh  

Lagrangia
n 

3
2 

Interia force+damping force+elastic 
force=Applied force. This is 
governing equation for 

Free 
vibration 

Equation 
of motion 

Rotation 
None 
of 
these 

Equation 
of motion 

3
3 

The damping methods are 
Rayleigh 
damping 

Modal 
damping 

Rayleigh 
damping & 
Modal 
damping 

None 
of 
these 

Rayleigh 
damping 
& Modal 
damping 

3
4 

Multiple loding is possibe in -----------
------------method of transient 
response analysis 

Direct 
method 

Modal 
damping 

Discrete 
damping 

Contin
ous 
dampi
ng 

Modal 
damping 

3
5 

Single loding is possibe in -------------
----------method of transient 
response analysis 

Direct 
method 

Modal 
damping 

Discrete 
damping 

Contin
ous 
dampi
ng 

Direct 
method 

3
6 

Direct method of trasient response 
analysis allows------------------type of 
loading 

Shock Periodic Constant Heavy Shock 

3
7 

In the mass matrix which property of 
the material is constant 

Viscosity  Density Pressure 
None 
of 
these 

Density 

3
8 

The order of mass matrix for simple 
struss element 

2*2 3*3 4*4 8*8 4*4 

3
9 

The order of mass matrix for simple 
bar element 

2*2 3*3 4*4 8*8 2*2 

4
0 

The practical engineers use -----------
------------------mass matrix 

Consisten
t mass 
matrix 

Lumped 
mass 
matrix 

Stiffness 
None 
of 
these 

Lumped 
mass 
matrix 

4
1 

The accurate results are given by 
Consisten
t mass 
matrix 

Lumped 
mass 
matrix 

Stiffness 
matrix 

None 
of 
these 

Consisten
t mass 
matrix 

4
2 

The eigen value will gives the --------
-------------------value 

Displace
ment 

Frequency 
of vibration 

Mass Force 
Frequenc
y of 
vibration 

4
3 

The eigen value-eigen vector will 
gives  by the ---------------------------
method 

Character
stic 
polynomia
l 

Vector 
ietration 

Tansformat
ion 

All of 
these 

All of 
these 
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Multiple Choice Questions and Answers 

S

.
N
o 

Questions Opt1 Opt2 Opt3 Opt4 Answer 

1 

Large value of eigen value is 

evaluated by----------------------------
---------method 

power  Inverse Subspace All of these Power  

2 

Subspace iteration method is 

suitable for -------------------------
type of problem 

small scale Large scale 
Meadium 

scale 

None of 

these 
Large scale 

3 
Transformation of marix in 
dynamic analysis is done by 

QR 
method 

Jacobian 
method 

Modal 
method 

QR method 
& jacobian 

method 

QR method 
& jacobian 

method 

4 
Which one of the following is the 
reduction method for DOF in 
dynamic analysis 

guyan 
method 

Jacobian 
method 

Modal 
method 

Both a&b 
Guyan 
method 

5 

The governing equation for bar 

element in time dependent analysis 
is 

Wave 
equation 

Poissons 
equation 

Euler 
equation 

None of 
these 

Wave 
equation 

6 
The free vibration decay 
expoentially to zero of the effect of 

Small 
eigen value 

Large eigen 
value 

Damping 
None of 
these 

Damping 

7 Damping is linearly propotional to 

Nodal 

displaceme
nts 

Nodal 
velocities 

Nodal 
eigen value 

Shape 
function 

Nodal 
velocities 

8 

When there is a reduction in 

amplitude over every cycle of 
vibration, then the body is said to 
have 

Free 
vibration 

Forced 
vibration 

Damped 
vibration 

None of 
these 

Damped 
vibration 

9 
Longitudinal vibrations are said to 
occur when the particles of a body 

moves 

Perpendicu
lar to its 

axis 

Parallel to 
its axis  

In a circle 
about its 

axis 

Both 

perpendicul
ar to its 
axis & 

parallel to 
its axis 

Parallel to 
its axis  

1

0 

When a body is subjected to 

transverse vibrations, the stress 
induced in a body will be 

Shear 

stress  

Tensile 

stress 

Compressi

ve stress 

Longitudin

al stress 

Tensile 

stress 

1
1 

The factor which affects the critical 
speed of a shaft is  

Diameter 
of the disc 

Span of the 
shaft 

Eccentricit
y 

All of these All of these 

1
2 

The equation of motion for a 

vibrating system with viscous 
damping is 
d²x/dt²+c/m(dx/dt)+sx/m=0 if the 

roots of this equation are real, then 
the system will be 

Over 
damped 

Under 
damped 

criticaly 
damped 

Both over 
damped & 
under 

damped 

Over 
damped 

1
3 

The ratio of the maximum 

displacement of the forced vibration 
to the deflection due to the static 
force is known as  

Damping 
factor  

Damping 
coefficient 

Logarithmi

c 
decrement 

Magnificati
on factor 

Magnificati
on factor 

1
4 

In vibration isolation system, if 

W/Wn is less than √δ then for all 
values of the damping factor the 
transmissibility will be 

Less than 
unity 

Equal to 
unity 

Greater 
than unity 

Zero 
greater than 
unity 
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1
5 

At a modal point in a shaft the 
amplitude of torsional vibration is  

Zero Minimum Maximum 
None of 
these 

Zero 

1
6 

A shaft carrying two rotors as its 
ends will have  

No node  One node Two node 
Three 
nodes 

Two node 

1
7 

If the periodic motion continuous 

after the cause of original distance 
is removed then the body is said to 
be under 

Natural 
vibration 

Forced 
vibration 

Damped 
vibration 

Undamped 
vibration 

Natural 
vibration 

1
8 

When the body vibrates under the 

influence of external force then the 
body is said to be under 

Natural 
vibration 

Forced 
vibration 

Damped 
vibration 

Undamped 
vibration 

Forced 
vibration 

1
9 

If no energy is lost or dissipated in 

friction or other resisting force 
during vibration such vibration is 
known as 

Natural 
vibration 

Forced 
vibration 

Damped 
vibration 

Undamped 
vibration 

Undamped 
vibration 

2

0 

A motion which repeats itself after 

equal interval of time is kown as 

Periodic 

motion 
Time period Cycle 

None of 

these 

Periodic 

motion 

2
1 

The resistance to the motion of a 
vibrating body is  

Time 
period 

Damping  Amplitude 
None of 
these 

Damping  

2

2 

When the particles of the shaft or 
disc moves parallel to the axis shaft 

then the vibration known as  

Longitudin

al 
Transverse  Torsional 

None of 

these 

Longitudina

l 

2
3 

If the load applied on the assembly 
is shared by two or more springs, 

then the springs are in  

Parallel  Series  
Both 
parallel  & 

series  

None of 
these 

Parallel  

2
4 

Damping force per unit velocity is 
known as  

Damping 
coefficient 

Actual 
damping co 
efficient 

Critical 
damping 
coefficient  

None of 
these 

Damping 
coefficient 

2
5 

The natural  frequency  of the free 

longitudinal vibration can befound 
by 

Newton's 
method  

Energy 
method 

Ray leigh's 
method  

All of these All of these 

2

6 

A shaft  fixed at one end and 
carrying a rotar and the free end is 

known as 

Single 
rotar 

system 

Two rotar 

system 

Three rotar 

system 

Four rotar 

system 

Single rotar 

system 

2

7 

When the shaft is twisted & 
untwisted alternatively the 

torisional shear stresses are induced, 
this twisting & un twisting moments 
are known as 

Longitudin

al 
vibrations 

Transverse 

vibrations 

Torisional 

vibration 

Damped 

vibration 

Torisional 

vibration 

2

8 

The point at which the amplitude of 

vibration is maximum is known as  
Node No node Anti node Two node Anti node 

2
9 

The volume of fluid flowing across 
the section per second is  

Discharge  Velocity   
Accelarati
on  

All of these Discharge  

3

0 
Continuity equation is  Q1=Q2  a1v1 = a2v2  q1/q2   

Q1=Q2 & 
a1v1 = 

a2v2  

Q1=Q2 & 

a1v1 = a2v2  

3
1 

It is a product of mass density and 
gravitational acceleration  

Mass 
density  

Specific 
weight  

Specific 
volume  

Specific 
gravity  

Specific 
weight  

3

2 

When fluid mechanics is applied to 

fluid at rest is 

Fluid 

statics  

Fluid 

dynamics  

Both(a)&(

b)  

None of 

these              
Fluid statics  

3
3 

The volume of fluid flowing across 
the section per second is  

Density Velocity   
Accelarati
on  

None of  
the above 

None of  the 
above 

3
4 

Newton’s second law F=m/a  m=f x a  F=m.a  
None of 
these  

F=m.a  
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3
5 

Unit for power  Newton  Watt  Joule 
None of 
these              

Watt  

3
6 

One pascal is N/m2  N/mm2  KN/m2  KN/mm2  N/m2 

3
7 

An ideal fluid is defined as the fluid 
which 

Is 
ompressibl

e 

Is 
compressibl

e 

Is 

incompress
ible and 
non-

viscous 
(inviscid) 

Has 
negligible 
surface 

tension. 

 Is 
incompressi
ble and non-

viscous 
(inviscid) 

3
8 

Newton’s law of viscosity states 
that  

Shear 

stress is 
directly 
proportion

al to the 
velocity 

Shear stress 

is directly 
proportional 

to velocity 
gradient 

Shear 

stress is 
directly 
proportion

al to shear 
strain 

Shear stress 

is directly 
proportiona

l to the 
viscosity. 

Shear stress 

is directly 
proportional 

to velocity 
gradient 

3
9 

A Newtonian fluid is defined as the 
fluid which 

Is 
incompress

ible and 
non-

viscous 

Obeys 

Newton’s  
law of 
viscosity 

Is highly 
viscous 

Is 

compressib
le and non-
viscous 

Obeys 

Newton’s  
Law of 
viscosity 

4
0 

Kinematic viscosity is defined as 
equal to 

Dynamic 
viscosity x 
density 

Dynamic 
velocity/den
sity 

Dynamic 
viscosity x 
pressure 

Pressure x 
density           

dynamic 
velocity/den
sity 

4

1 

The expression weight per unit 

volume is 

Mass 

density 

Specific 

weight  

Relative 

density  

 None of 

these      

Specific 

weight  

4
2 

The symbol for viscosity    ρ                μ ψ    Ф          μ 

4
3 

The expression inverse of mass 
density is 

Mass 
density 

Specific 
gravity  

Specific 
volume 

None of 
these              

Specific 
volume 

4

4 

It is a product of mass density and 

gravitational acceleration  

Mass 

density 

Specific 

weight 

Specific 

volume  

Specific 

gravity           

Specific 

gravity            
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Multiple Choice Questions and Answers 

S

.
N
o 

Questions Opt1 Opt2 Opt3 Opt4 Answer 

1 

The ratio of specific 

weight of liquid to 
specific weight of water 

is 

Specific 
gravity  

Specific 
weight  

Specific 
volume 

All of these       
Specific 
gravity  

2 

Kinematic viscosity is 
defined as equal to 

Dynamic 
viscosity x 
density 

Dynamic 
velocity/press
ure 

Dynamic 
viscosity x 
pressure 

None of these None of these 

3 

Specific gravity of water 

is  
1000 1 9810 9.81 1 

4 
Relative density of 
mercury is  

13.6 13600 1 9.8 13.6 

5 
In CGS system unit of 
kinematic viscosity is  

Poise Stokes  Mach number  All of these Stokes  

6 

Standard atmospheric 

pressure in terms of 
mercury is 
_____________ 

13.6 760mm  10.3mm  None of these    760mm  

7 

The unit of bulk 

modulus in SI unit is 
N/m2 pa-s  kg/m-s  All of these       N/m2 

8 
The unit of mass density 
in SI unit is 

N/m2 pa-s  kg/m3  All of these       kg/m3  

9 

In CGS system unit of 

viscosity is  
Poise Stokes  Mach number  All of these       Poise 

1
0 

The ratio of volume to 
mass of the fluid is 
termed as  

Compressibil
ity 

Specific 
volume 

Specific 
weight 

None of these    
Specific 
volume 

1
1 

The ratio of mass to 

volume of the fluid is 
termed as  

Compressibil
ity 

Specific 
volume 

Specific 
weight 

Mass   
density              

Mass density      

1

2 

The compressibility of 
the fluid is the reciprocal 

of  

Density Viscosity  Bulk modulus None of these Bulk modulus 

1
3 

The bulk modulus of the 
fluid is the reciprocal of  

Compressibil
ity  

Viscosity  Pressure None of these 
Compressibilit
y  

1
4 

It is a product of mass 

density and volume of 
the fluid  

Mass  
Specific 

weight 

Specific 

volume  

Specific 

gravity 
Mass  

1

5 

The ratio of density of 
liquid to density of water 

is 

Specific 

gravity  

Specific 

weight  

Specific 

volume 
All of these 

Specific 

gravity 

1

6 

__________ is one of 
the causes of the upward 
flow of water in the soil 

and in plants 

Surface 
tension 

Viscosity  
Vapour 
pressure 

None of these None of these 

1
7 

When the pressure 
measured above 

atmospheric pressure it 
is called  

Absolute 

pressure  
Static pressure  

Vacuum 

pressure  
None of these None of these 
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1

8 

In capillary rise the 
angle of contact between 
mercury and glass tube 

is  

0 128 60 None of these  128 

1
9 

An ideal fluid is defined 

as the fluid which   

Is 

compressible 

Is 
incompressibl

e 

Is 
incompressibl
e and non-

viscous 
(inviscid) 

Has 
negligible 

surface 
tension. 

Is 
incompressibl
e and non-

viscous 
(inviscid) 

2

0 

Newton’s law of 
viscosity states that  

shear stress 

is directly 
proportional 
to the 

velocity 

Shear stress is 

directly 
proportional 
to velocity 

gradient 

 Shear stress 

is directly 
proportional 

to shear strain 

Shear stress 

is directly 
proportional 
to the 

viscosity. 

Shear stress is 

directly 
Proportional 
to velocity 

gradient 

2
1 

Kinematic viscosity is 
defined as equal to 

dynamic 
viscosity x 
density 

Dynamic 
velocity/densit
y 

Dynamic 
viscosity x 
pressure 

Pressure x 
density              

Dynamic 
velocity/densit
y 

2

2 

If two fluids at different 

temperatures are mixed 
together, heat transfer 

occurs by ______ 

Conduction Convection Radiation Mass transfer Convection 

2

3 

Fluid motion occurs by 
density difference is 
known as 

_____________ 

Conduction Convection Radiation Mass transfer  Convection 

2
4 

Density difference in 
fluid may occur due to 
__________________ 

Temperature 
difference 

Pressure 
difference 

Viscosity 
difference 

Flow 
variation 

Temperature 
difference 

2

5 

Fluid motion may occur 

by density differences 
caused by temperature 

differences is known as  

 Natural 
convection 

Forced 
convection 

Boiling Condensation 
Natural 
convection 

2
6 

The unit of heat transfer 
coefficient is  

 W/ m^2 W/mK W W/m^2K W/m^2K 

2
7 

The unit of thermal 
conductivity is 

 W/ m^2 W/mK W W/m^2K W/mK 

2

8 

Heat transfer coefficient,  
' h'    is  

 A property 
of the 
surface 

material 

 A property of 
the fluid 

Not a 

property of 
the surface 
material and 

of the fluid 

Depends on 
flow 
condition 

Not a property 
of the surface 
material and 

of the fluid 

2
9 

The property of the 
system is constant with 

respect to time  is known 
as  

 Steady state 
 Unsteady 

state 
Solid state Liquid state Steady state 

3
0 

The property of the 
system is varying with 

respect to time  is known 
as  

 Steady state 
 Unsteady 

state 
Solid state Liquid state Unsteady state 

3
1 

Fourier’s law is defined 
for  

 Steady state, 
one 

dimensional 
heat flow 

 Steady state 
One 

dimensional  

Unsteady 

state 

Steady state, 
one 

dimensional 
heat flow 

3

2 

Fourier’s law is 
applicable to 

 Solid  Liquid Gaseous All of these Solid 
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___________states of 
matter. 

3
3 

Thermal conductivity of 

materials depends upon  

 Material 
structure & 

density of 
material 

 Moisture 

content and 
pressure  

Temperature All of these All of these 

3

4 

Heat treatment of pure 
metals ____the value of 

thermal conductivity 

 Increases  Decreases 
Does not have 

any effect 
All of these Decreases 

3

5 

Thermal conductivity of 
alloy generally___as 

temperature increases 

 Increases  Decreases 
Does not have 
any effect 

All of these Increases 

3

6 

Thermal diffusivity 
indicates  

The ability 
of the 
material to 

conduct heat 

 The ability of 
the material to 

store heat 

The ability of 
the material 
to withstand 

heat 

The ability of 
the material 

to reject heat 

The ability of 
the material to 

store heat 

3

7 

A wall made up of 
different thermal 
conductivity material is 

known as 

Composite 
wall 

Brick wall 
Insulation 
wall 

Guard wall of 
these 

Composite 
wall of these 

3
8 

Temperature distribution 

is used to find out 

Temperature 
of the 

atmosphere 

Temperature 

of material 

Temperature 
at any 

location in the 
material 

Temperature 

of medium 

Temperature 
at any location 

in the material 

3
9 

The unit of overall heat 
transfer coefficient is  

 W/m2K  W/mk W/m W/k W/m2K 

4
0 

If the insulation material 

radius on a pipe is less 
than critical radius then 
the heat   

 loss is more Loss is less 
Loss is 
constant 

Will be 
generated 

Loss is more 

4
1 

Extended surface is used 
to  

 Increase the 

heat transfer 
surface area 

Decrease the 

heat transfer 
surface area 

Generate heat Absorb heat 

Increase the 

heat transfer 
surface area 

4
2 

The ratio of energy 

transferred by 
convection to that by 
conduction is called 

Stanton 
number 

Nusselt 
number 

Biot number 
Preclet 
number 

Biot number 

4
3 

Free convection floe 

depends on all of the 
following except 

Density 
Coefficient  of 
viscosity 

Gravitational 
force 

Velocity Density 

 


