» FirstRanker.com

A Firstranker's choice

9/16/2020

Question Paper Name :

Subject Name :
Creation Date :
Duration :
Total Marks :
Display Marks:

www.FirstRanker.com

www.FirstRanker.com

National Testing Agency

Share Answer Key With Delivery Engine :

Actual Answer Key :

Group Number :

Group Id :

Group Maximum Duration :
Group Minimum Duration :
Show Attended Group? :
Edit Attended Group? :
Break time :

Group Marks :

Is this Group for Examiner? :

Numerical Methods in Civil Eng
Shift 1

Numerical Methods in Civil Eng
2020-09-15 13:26:33

180

100

Yes

Yes

Yes

Numerical Methods in Civil Engineering

1
89951415
0

120

No

No

0

100

No

Numerical Methods in Civil Engineering

Section Id : 89951415
Section Number : 1

Section type : Online
Mandatory or Optional : Mandatory

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com
9/16/2020
Number of Questions : 70
Number of Questions to be attempted : 70
Section Marks : 100
Display Number Panel : Yes
Group All Questions : Yes
Mark As Answered Required? : Yes
Sub-Section Number : 1
Sub-Section Id : 89951424
Question Shuffling Allowed : Yes

Question Number : 1 Question Id : 8995141126 Question Type : MCQ Option Shuffling : No Display Quest
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

9/16/2020

Following two statements are made.

Statement 1: Explicit Euler’s method is unconditionally stable.

Statement 2: Implicit Euler’s method is conditionally stable.

State whether the statements 1 and 2 are True or False, without altering

the statements.
(a) True, True
(b) False, False
(c) True, False

(d) False, True
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Classity differential equation u,, + (Inx)u, = sin(xy).
(a) 22d order linear homogeneous PDE
(b) 27 order linear non-homogeneous PDE
(¢) 20d order quasi linear non-homogeneous PDE

(d) 22d order quasi linear homogeneous PDE
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How many minimum number of Gauss points are needed in X and y

respectively for exact integration of
I = [[(15x> + 20x3y? — 20x%y3 + 16x3y® — 15y3) dxdy
(a) 2 and 3
(b)3 and 4
(c)3and 2
(d)4 and 3
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Average acceleration method i1s

18

www.FirstRanker.com www.FirstRanker.com

stable.

(a) Conditionally, Unconditionally
(b) Unconditionally, Unconditionally
(c) Conditionally, Conditionally

(d) Unconditionally, Conditionally

Runge-Kutta methods are primarily used to solve

pertaining to Value Problem.

(a) 1%, initial
(b) 1, eigen

(c) 1, boundary

stable and Linear accelera

order differen
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8995144497.2
8995144498. 3
8995144499. 4

Question Number : 6 Question Id : 8995141131 Question Type : MCQ Option Shuffling : No Display Quest
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

Choose the correct option regarding condition number (CN) for a functio:
(a) CN=1 denotes that relative error of f(x) 1s identical to relative e;
(b) CN>1 denotes that small change in x causes larger change in f(z
(c) CN>>1 denotes that function is ill-conditioned

(d) All of the above
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First degree spline uses concept of continuum and second ¢
uses concept of continuum.
(ay it et
(b CE P
(c) CL C!
(dy o, P

For a groundwater flow modelling, which is the possible “excitation™?
(a) Permeability
(b) Pumping
(c) Recharge
(d) Pumping and recharge
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Question Number : 9 Question Id : 8995141134 Question Type : MCQ Option Shuffling : No Display Quest
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

In Mathematical modeling, which one of the following is the best solution
(a) Analytical solution
(b) Numerical solution
(c) Scaled model solution

(d) Semi-analytical solution
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What is a Cauchy boundary condition?
(a) Value specified
(b) Slope specified
(c) Both Value and Slope specified
(d) None of the above
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An aquifer 1s bounded by a river on one side. The water levels in the rive
and are assumed to be constant during the period of study. What boundz

does this represent?
(a) Dirichlet
(b) Neumann
(c) Cauchy

(d) None of the above
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Which of the following 1s NOT a weighted residual method?
(a) Galerkin method
(b) Rayleigh Ritz method
(c) Method of Least Squares
(d) Method of Point Collocation
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Following statements are made.

1.  Well posed problem may have multiple solutions.
i1.  The discriminant of an elliptic equation 1s greater than 0.
ii.  If A 1s forward difference operator, ¥ is backward difference op:
central difference operator, then, Ayg= ¥y1 = dy1n.
tv.  Taylor series is the basis for FDM.

Which of the following is correct?

(b) Only statements 1 and 11 are correct
(c) All statements are correct

(d) Only statements 111 and 1v are correct

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

9/16/2020

In Boundary Element Method (BEM), a 3-D problem is solved computatic
(a) 1D problem
(b) 2D problem
(c) 3D problem

(d) None of the above

The BEM is based on:
(a) Green’s theorem
(b) Taylor’s theorem
(c) Gauss method

(d) Jacobi1’s theorem
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Question Number : 16 Question Id : 8995141141 Question Type : MCQ Option Shuffling : No Display Que:
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

How pumping/ recharge is considered in BEM simulation:
(a) As distributed throughout the domain
(b) As point source/ sink
(c) As a boundary condition
(d) None of the above
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In Dual Reciprocity Boundary Element Method, the time component

equations is approximated as:
(a) Laplace equation
(b) Helmholtz equation
(c) Poisson equation

(d) Wave equation

What is the advantage of Boundary Element Method?
(a) Computational dimension of problem is reduced by 1
(b) Computational dimension of problem is reduced by 2

(c) The problem of meshing and remeshing is resolved

(d) None of the above
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Question Number : 19 Question Id : 8995141144 Question Type : MCQ Option Shuffling : No Display Que:
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

Locking and inter-connectivity is a problem in:
(a) Finite element method
(b) Meshfree method
(c) Finite difference method

(d) Boundary element method
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Which of the following statements is not true regarding support domain?
(a) Support domain is also called the influence domain

(b) The value of shape function is considered to be zero out:

domain

(c) The support domain in a meshfree method can be of various

and shapes

(d) Support domain has no effect on the accuracy of the meshfree n
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In BEM, fundamental solution satisfies the governing equation at

(a) Source point
(b) Points inside the domain

(c) Everywhere except source point

(d) None
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Following statements are made with respect to BEM and FEM.
i. BEM can be applied only when a fundamental solution is availabl
11.  BEM has wider applications than FEM and can replace FEM

1.  BEM always has a simpler numerical implementation when comp:

Which one of the following option depicts correct statements?
(a) Only 1
(b) Only 11
(c) Only 11 and 111

(d) i, ii and iii
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The homogeneous and heterogeneous part of DRBEM gives, respectively,

(a) Indirect and direct solutions
(b) Direct and indirect solutions
(c) Complementary and particular solutions

(d) Particular and complementary solutions
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Which of the following statements 1s INCORRECT?

(a) In indirect method of BEM, the solution is obtained by super
fundamental solutions

(b) Indirect method uses Divergence theorem

(¢) In the indirect method, the source points are forced to satisfy t
conditions and the governing equation

(d) In the direct method, the functions in the boundary integral eq

physical implication
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The ideal requirement of a meshfree method is that

(a) No mesh is required in the process of interpolation
(b) No mesh 1s required in the process of integration
(c) No mesh 1s required in the process of assembly into global matrix

(d) No mesh is required throughout the formulation and solution

Which of the following statements is correct?

(a) Support domain size effects only the accuracy of the solution
efficiency

(b) Support domain must be circular in shape for weak form mesh free

(c) Support domain is usually centred at the point of interest

(d) A dimensionless size of support domain of 3-4 gives good results
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Question Number : 27 Question Id : 8995141152 Question Type : MCQ Option Shuffling : No Display Que:
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0
In the Moving Least Squares Method, the unknown coefficient matrix is d
by

(a) Minimizing the L1 norm

(b) Minimizing the L2 norm

(c) By taking a = P-'U, where a is unknown coefficient matrix, P is bas
1s matrix of field variables at nodal points

(d) By taking a = PU-l, where a is unknown coefficient matrix, P is bas

1s matrix of field variables at nodal points
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Which of the following is a strong form meshfree method?

(a) Element free Galerkin

(b) Collocation

(c) Meshless Local Petrov Galerkin
(d) Meshfree weak strong
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Which of the following statements 1s INCORRECT?

(a) In successive over relaxation method, more weightage 1s given to
field variable at the current node than the value at the surrounding 1

(b) Jacobi method is twice as fast as Gauss-Siedel method

(c) The accuracy of the solutions can be improved by using iterative m

(d) In successive over relaxation method, the value of the field variabl
time step 1s taken as the sum of the value of the field variable ir
time step and the change in the value of field variable in the next

Gauss-Siedel method
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In Alternative Direction Implicit Scheme,

(a) A diagonal coefficient matrix is obtained
(b) A tridiagonal coefficient matrix is obtained
(c) The coefficient matrix is in echelon form

(d) The solution is not stable

Consistency of solution means:

(a) As Ax and At tends to zero, the finite difference form of the equat
the original difference equation

(b) The solution 1s stable

(c) Convergence of the solution 1s guaranteed

(d) All of the above
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Question Number : 32 Question Id : 8995141157 Question Type : MCQ Option Shuffling : No Display Que:
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0
Which of the following software is based on Meshfree methods?

(a) ABAQUS
(b) GMS MODFLOW

(c) FreeFEM
(d) SimSolid
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On substituting the fundamental solution in the governing equation, the v:

right hand side of the governing equation at the source points is
(a) Zero
(b) Infinity
(c) — Infinity
(d) Undetined

In meshfree method,

(a) Nodes must have a regular arrangement
(b) Nodes can be taken only inside the domain
(c) Support domain should be the same at all the nodes

(d) Information about the relationship between the nodes is not require
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Question Number : 35 Question Id : 8995141160 Question Type : MCQ Option Shuffling : No Display Que:
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0
In the difference method

(a) The derivative terms and boundary conditions are replaced b
approximation
(b) The governing equation is differentiated again

(c) The governing equation is integrated for approximation

(d) None of the above
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For a 2D problem, the shape of the support domain is

(a) Circular

(b) Rectangular

(c) Triangular

(d) Any of the above

The objective of weighted residual method i1s
(a) To make the residual zero
(b) To minimize the residual
(c) To minimize the residual at the boundary

(d) To minimize the residual at the interior points
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Question Number : 38 Question Id : 8995141163 Question Type : MCQ Option Shuffling : No Display Que:
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

Mathematically, FEM is a special case of
(a) Collocation method

(b) FDM

(c) Finite volume method

(d) Rayleigh Ritz method
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In which concept, the particles are observed in a fixed frame in space tl
the particles pass?

(a) Lagrangian concept

(b) Eulerian concept

(c) Both

(d) None

In which of the following fields, can numerical models be applied?
(a) Seismology

(b) Fluid mechanics

(c) Crustal dynamics

(d) All of the above
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Question Number : 41 Question Id : 8995141166 Question Type : MCQ Option Shuffling : No Display Que:
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

Which type of solution does FDM use?
(a) Analytical

(b) Difference

(c) Integration

(d) Curve Fitting
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Which of the following is NOT an integration method?
(a) Trapezoidal rule
(b) Simpson’s rule
(c) Gauss Elimination

(d) Gauss Quadrature

Which of the following is not iterative?
(a) Successive over relaxation
(b) Jacobi method for implicit scheme

(c) Trapezoidal rule

(d) Gauss Quadrature rule
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Question Number : 44 Question Id : 8995141169 Question Type : MCQ Option Shuffling : No Display Que:
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

What is the value of Ay1?
(a) y1—yo
(b) y2—y1

(c) (y2—y0)/2
(d) (y2+ yo)/2
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A well posed problem has

(a) Boundary conditions which are not well defined

(b) Unique solution
(c) Multiple solutions
(d) Unstable solution

Absolute error 1s 0.0012 in an approximate number 31.23420712. The nu

correct digits in the given approximate number is
(a) 7
(b)6
(c)8
(d)4
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Question Number : 47 Question Id : 8995141172 Question Type : MCQ Option Shuffling : No Display Que:
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

Find the value of x in the given equation.

A e S P
(a) 5
(b)9
(c) -9
(d) -5
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Find the value of D in the given equation.

-1
lg _64] :%[—62 ;]
(a) 6
(b) 22
(c) 40
(d) 56
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What are the eigenvalues for the matrix [g ?]‘?

(a) 8, 1
(b) -8, 1
()8, -1
(d) -8, -1

Which one the following is the Generalized eigenvalue problem?
(a) Evaluation of Natural Frequencies
(b) Evaluation of Principal Stresses
(c) Evaluation of Spectral Radii

(d) Evaluation of Principal Strains
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Question Number : 51 Question Id : 8995141176 Question Type : MCQ Option Shuffling : No Display Que:
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

Static condensation is employed for
(a) 1n-core solution
(b) out-of-core solution
(c) dynamic relaxation

(d) formulating gradient matrix
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Following statements are made for Boundary Value Problem.
L. It 1s always governed by ordinary differential equation
I1. It always pertains to open domain.
III.  The governing differential equation is even ordered.

IV. It pertains to steady state situation.

Which of the following option is applicable?
(a) Only statements I and III are correct.
(b) Only statements III and I'V are correct.
(c) Only statements I, IIT and IV are correct.

(d) All statements are correct.
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Which one of the following time marching method is conditionally stable?
(a) Central Difference Method
(b) Newmark’s Average Acceleration Method
(c) Wilson-© Method
(d) Implicit Euler’s Method

During following step of finite element method, Gauss Quadrature is ofte:

(a) Formulation of Shape functions

(b) Formulation of Constitutive Law
(c) Assembly

(d) Computation of element property matrix
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Question Number : 55 Question Id : 8995141180 Question Type : MCQ Option Shuffling : No Display Que:
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

Following methods are used to solve nonlinear algebraic equations.
1. Initial stiffness method.
ii.  The secant method.
ii1.  The false-position method.
1v.  The Newton-Raphson method.
Which of the following option is correct?
(a) 1 and 111 are open methods
(b) 11 and 111 are open methods
(c) 1, 11 and 1v are open methods

(d) All are open methods
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Question Number : 56 Question Id : 8995141181 Question Type : MCQ Option Shuffling : No Display Que:
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 3 Wrong Marks : 0

11.

111.

1v.

Following statements are made regarding generalized eigenvalue prob

A[BlAq) -

[B] can be any square matrix other than identity matrix.
[B] has to be an identity matrix.

Generalized eigenvalue problem can be converted into standa

problem.

If [A] and [B] are symmetric matrices with real coefficients, the e

always real.

Choose the correct option.

(a) Statements 11, 111 and 1v are correct
(b) Only Statement 1 is correct
(c) Only Statement 11 is correct

(d) Statements 1, 111 and iv are correct
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Question Number : 57 Question Id : 8995141182 Question Type : MCQ Option Shuffling : No Display Que:
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 3 Wrong Marks : 0

IfT(x,y) = 5x* + 10x3y? — 10x?y® + 8x%y? — 5y*, find V*T at (3,4).
(a) 0
(b) -124
(c) -142
(d)-176
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What is the general solution of u,,, = 6x when w: u(x, y)?
(A u=x3+xfy)+g(y)+C
b)u=x3+xM(y) +y.g(x) +C
(u=x3+y.gx)+C
(Du=x3+1{y) +y.gx)+C
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2

Following statements are made for differential equation x“u,., + u,,,

1.  Equation 1s parabolic for zero values of x.
ii.  Equation is hyperbolic for all values of x.
i11.  Equation is elliptic for positive values of x.
iv.  Equation is elliptic for negative values of x.
Choose the correct option.

(a) All statements are correct

(b) Statements 1, 111 and 1v are correct

(c) Statements 1 and 111 are correct

(d) Only Statement 1 1s correct
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Following statements are made.

Statement 1: Galerkin’s Weighted Residual approach is used when soluti
Ditferential equation 1s sought.
Statement 2: Variational Principle 1s used when solution of Integral equat

sought.

State whether the statements are True or False, without altering the seque

statements.
(a) True, False
(b) False, True
(c) True, True

(d) False, False
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For the given data, what are the values of dy/dx and d?y/dx?, respectively,

X 0.1 0.15 0.2 0.25 0.3 0.35

A 2216 | 2.339 | 2472 | 2.618 | 2.781 | 2.968

(a) 13.5 and 4.03
(b) 3.12 and 2.45
(c) 4.03 and 13.5
(d) 2.45 and 3.12
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For the data given below, find d’y/dx? at x = 0.5

X 0 0.5 1
y 0 15 5

(a) 0.8

(b)8

(c) 1.2

(d) 12
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Followings statements are made.

1.  Meshfree methods cannot be extended to 3D problems.
i1.  Meshfree methods alleviates the locking problem.
1. Construction of shape function is an issue in meshfree methods.
iv. Nodes are scattered in the problem domain and on the boundar
methods.

Which of the following option is correct?

(a) Statements 1, 11 and 111 are correct

(b) Statements 1 and 1v are correct

(d) All statements are correct
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The boundary ACB i1s a Neumann boundary. The values of the paramete:

as:
A
[ E [
13
Point U
A 100
B 0
D 45

What is the value of U at the point C?
(a) 47.5
(B)55.5
(c) 45
(d) 48.33
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8995144734. 3
8995144735. 4

Question Number : 65 Question Id : 8995141190 Question Type : MCQ Option Shuffling : No Display Que:
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 3 Wrong Marks : 0
The consistent load vector { '} for a three-node axial bar of length 3m s

uniformly distributed load of intensity 10 kN/m is
() 1/} =
(b) {f}
(c) 1/}
(d) /]

10.0, 10.0, 10.0 JT

755 150, 15

[
[5.0,20.0,5.0 T
[
[

0.0, 30.0, 0.0 T
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C 1 3 6 9
f(x) 6 26 101 230

Find f(5) by using Lagrange’s interpolating polynomial of third degree.
(a) 46
(b) 64
(c) 68
(d) 70
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4.0

125

625

Fit power function y(x) = ax® and find the values of a and b.

(a)a=1.3319 and b= 3.3878
(b)a=3.7882 and b =3.3878
(c)a=1.4528 and b= 3.7827
(d)a=3.9127 and b = 3.7827
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Compute the absolute and relative error in deflection w = PL3/3EI at t

canfilever beam. The beam i1s loaded with concentrated load P at the

following data:
P*=500N; AP=10N
L*=3m; AL=01m
I* = 0.08 m* AI = 0.0008 m*
E*=2.0 108 N/m?; AE = 0.02 * 108 N/m?
(a) Aw=3.9375x 10 and 6w = 14%
(b) Aw=3.9375x 10%and 6w = 1.4%
(¢) Aw=3.9375x 10* and 6w = 14%

(d) Aw=3.9375x 107 and 6w = 1.4%
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Solve the following differential equation by point collocation method, -

and x = 5 as the collocation points.

Considery=0atx=0and x = 8.

(a) y=(x) (x—-8)(2—-x)

(b)y = (x2— 8x) (1.116 — 0.061x)
(©)y=(x)(x-8)(2+x)
(d)y=(x—8)(1.116 —0.061x)
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The values of w1 through us and the boundary conditions are given as fo

5

15

15

15

15

o us us s 10

o s s s 10

L] a1 T s 10

0 0 O 1]
ul1 u2 u3 u4 us Ua 7 us U
1.5625 | 3.28125| 5.3125 | 3.594 | 6.25 | 8.281 | 6.5625 | 9.844 | 11.5

What are the values of uz and w9 after 1 iteration of Gauss Siedel metho

(a) 5.3905 and 10.781

(b)5.31 and 11.56

(c) 5.36 and 11.10

(d) 5.4 and 10.82
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