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[The figure in the margin indicates full marks. Candidates are required to give their answers in their own
words as far as practicable.]

Group-A
(Multiple Choice Type Question) 1x15=15
1. Choose the correct alternative from the following :

(i) Identify the correct option. In Jacobi’s method the elements of the orthogonal
matrix S; are defined as

a) s, =-—sinf,s; =sinb,s; = b) 5;; = —sinf,s; =sinf,s; =
sinB,s,,=cosB cos G.Sj,=cost9
¢ s, =—sinf,s; =sinf,s; = )
g 4 None of these

cose.s” = —cosf
2 1]

(W) Select the correct option. The number of linearly independent eigenvectors of [ o 2

15
a) 0 b) 1
)2 d) 5

(i) "

Choose the correct option. = = f(x,¥), ¥(xo) = ¥o. then

¥usi ® Vs + gl[("‘ﬂ-‘ )‘n) + ,(Iuv‘it Yn + hf(xm)'n))] 1s the formula of

8l Taylos's senes method ®) Euler's method

d)

“ Euler's HMM method Run-gg-Kum method
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J b N
h v r ' ! =Y [ S, ‘\f _4y -A-- +1)
¥asr = ¥a+=(Vp- =4y5 +4yp4) Yo =Yo-t +3 Ot ~Ha ¥
: d
‘ Yo+l = ¥p + i?—(y'n_; ~4yp =4ypap) ) None of these
V) ' A
Given 3 :*i +5y° =sinx,y(0.3) = 5 and step length h = 0.3. The value of y(0.9)
using Runge-Kutta 4% order method 1s mostly nearly

Identify the correct answer.

2 _0.25011 x 10% b) 42974
c) 212615 d) 0.88498
Vi) Separate the correct answer. To find the values at the current time-step, the
Crank-Nicolson scheme uses
P t.Atandt2At steps ®) tAtandt+at steps
2 t+A tand t+2A t steps d)

tand t+At steps

(Vi) Setect the correct option. According to the Adams-Moulton scheme, the
derivative of a function T at time-step t is given by
3 GTO+HTE-A)-T(t-2A1))/2At b) GTM-4T(t-A)-T(t—2A
) 2At
c : , d)
) GTEOHTA-AD)+T(t-2A1))/2At BTWH—4T(-Ar) +T(t-2A0)2At

(viii) Select the correct option. The Adams-Moulton scheme comes under

a) Backward schemes Forward schemes
<) Multipoint schemes

d) Runge-Kutta methods
(ix)

Select the correct option. If a method 1s stable for some values of the parameters then
the method 1s called

a) Stable b) Conditionally stable

asasls d) None of these
() The speed of propagation of the disturbance i hyperbolic problems is
- Select the correct option. ]
Y Binite 2 infinit
e
C) 0 d)
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3 x®  3y? at [8.\" ay’]
(i) Choose the correct digit that is not significant in the number 0.000564.

(xiii) Choose the hyperbolic equation.

a) Unsteady Navier-Stokes equation b) Steady Navier-Stokes equation
<) Steady Euler equation d) Unsteady Euler equation

Xiv . . . .
) Choose the correct option. The eigen vector for the eigenvalue 4 = 3 of the given

3 10 5
matrix A = {—z -3 _4] is
3 5 7
a) -1 b) -1
8 1
2 [ 2
c) L8 d) 1—17
- :
-2 L 2
(xv) Choose the correct point that gives the value from the first two steps of the fourth-
order Runge-Kutta method.

b) At the (n+1) point

2) At the (n+0.5)% point
d) At the n® point

) At the (n-1) point

Group-B
(Short Answer Type Questions) 3 x 5=15

= Describe the statement of Cayley-Hamilton theorem and justify the theorem (3)
. [6 4
for the matnix [ 1 3].
3. Esumate the largest eigenvalue and eigenvector of the given matrix 3)
21 :
[o 3] by applying Power method.

4. Explain predictor-corrector method for solving ordinary differential equation. (3)
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* Explain the Standard Five Point formula for the Laplacian equation.
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(3)
X = 1.548,y(1.3) =
Given Laxd1+y) and y(1) = 1,y(L0) = 1.233,y(1.2) = 1.548,y(1.3)
dy ; : ) fvatx= 1.4. Evaluate
1.979,yf = 2.573, where y! is the predictor value of y

v(1.4) by Adams-Bashforth method.

(3)

OR _ .
Explain the error in solving Laplace and Poisson’s equations by finite (3)

difference method.

Group-C

(Long Answer Type Questions) 5 x 6=30

Given A = [:i i

eigenvectors of the given matrix using Power method.

]. Estimate the eigenvalues and corresponding

Evaluate the solution of the equation V2u = - 10(x% + y? + 10) over the square
with sides x =0 =y, x = 3 =y with u = 0 on the boundary and mesh length =1.

Deduce predictor formula Adams-Bashforth predictor-corrector
formula.

20: ot -
Write the advantages and disadvantages of the Jacobi’s method.

1.

12.

Explain the classification of the

general second order PDE "vi ,
of all type of equations, and write the general form

Evaluate the solution of the equation by

—

e with the boundary conditions u = 0 at
x¥=0and 1.t >0 and the initial conditions 3 — du

Ssinmx, — = 0,
whent = 0,0 < x < 1, for x=0.2 andt =0.1. iy

_ a%u
ax?

OR
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Evaluate the value of ¥(0.20) from the differential equation y’ = 2y — y? (5)
with y(0) = 1 taking step size h = 0.05 by applying Adams-Bashforth-
Moulton predictor-corrector method.

e ok o ke ke ok oK 3k sk sk sk ok ok ok sk sk ok ok ok 3k ok ok ok ok ok ok ok sk sk oK ok ok ok ok ok oK ok

Library
Brainware University
398, Ramkrishnapur Road, Barasat

Kolkata, West Bengal-700125

Page 5 of 5



