113 (B) Numerical Methods
(111204)

Time ; Two Hours
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Max. Marks : 60

Instructions to Candidates -

. T

writing paper or black HB pencil

All questions are compulsaory.
Figures to the right indicate full marks.
Use of scientific calculator is allowed.

LT P

Do not write anything on question paper except Seat No.
. Graph or diagram should be drawn with the black ink pen being used for

Students should note, no supplement will be provided.

1.  a) Attempt any six of the fallowing. 6
i) The root of the equation %2 _x—4=0 lies betwean
al Oand1 b} 1and2
cl 2and3 d 3Jand4
1}
a) E7! bl ¥
€] & d) E
i) If n values of f(x) are given, then A" f(x) is —
a n b) O
c) 1 dl n+1
v} One of the normal equations for fitting a straight line v = a+bx is
Y= ...
a) na+bZXx; b} na-bEx;
¢) aix+bix’ d) na+bxx’
v) Betler approximate valuc of the real root of the equation fix) =0 by
Newton Raphson method is given by x,,1=....
g) x;-Li{%g) B)  x,+C)
f{xﬂ } i '[:"; nd
f_:] Xp _t_lf:*'.___JJ dJ % +F.{xn::'
f |:':"; ik :' ‘ I:-':h:; n .:I
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wi)  From the table

T = 3 4
B0 | 30 20 | 15
Exlz 1B
a} 13 by 30
gy 10 dl 126
vii) In Runge Kutta fourth order method ky =....
a) hi{xg=+h yg+ks) b)  hf(xg+h yg+ks)
{:] |'|f|:x,:, + [, ¥p + "i-1-:| ) ff}:: +h; Yo+ l':Ej

viii} In Euler's method y,.q4=.......

a) ¥p b) ¥ +1 (X, ¥n)
c)  ¥p+hilxy vy) d) ¥na
by Allempt any six of the following. B

i} Define the central difference cperator &

i) Define the absolute errorinr.

i) By :

v} Runge Kutta Method of second order is the -—— method.

v} Ifthe exacl solution of the equation y = f(x,y) with ¥(xg) = yg, then
Taylor's series expansion for y(x) about the point ¥ =xg is y{x)=_.....

vi) The iteration method is applicable to solve the equation x = hi{x) iff.....

viiy Prove that A=EV

viil) The problem of fitting a power function v = ax” is nothing but the
problem of fitting a —----- by ------ method.

2. Atternpt any six of the following. 12

i)  Find the absolute error and relative error of the number 8.7 if both of its
digits are correct.

i} With usual notations, prove that

F 2 i_ E £ E <4 |
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iy State nermal equations for fitting a second degree parabaola

y-—a+bx+t:x2.

v} Ohbtain Newton Raphson formula for square root of N.
v} State Runge Kutta fourth order formulae.

vi) Find the normal equations for fitting a curve y = aa™._

vii) Define the forward difference operator A and backward difference
operator V.

vill) Find the first approximation of x for the equation ¥ =0.21s5in(0.5 - %) by
iteration method starting with x5 =0.12.

lx) Ewvaluate A% (ab®*)
= § Afternpt any four of the following, 12

i} Find a real root of the equation ¥} _dx_9=0 by bisection mathod.
Perform three iterations

i) Show that
- Z '\ 2
x Us X
e” Uy + XAy + =— .-‘.'.Eu,:, g i:u,:, b LI o e o
\ 21 | 2]

i) Fit a straight line y = a + bx to the data

e e [
R S o B

iv) I y{1) =3 y{3)=9, yi4)=130 and y(6)=132. Find four point
Lagrange's interpolation polynomial that takes the same value.

v) Explain the iteration mathod for finding the real root of the equation
f(x)=0.

L"..F{x}l‘|

vi) Show that A(log {f{x)) =log 1+
= | fix) J
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4, Altempt any three of the following. 12

i)  Using Gauss's forward central difference formula, find the value of
f{0.274) from the following table.

X 025 | 026 | 027 | 0.28 | D28 0,30

e

Tix) | 4.000| 3.846 | 3.704 | 3.571)|3.448(3.333

) Given % —1=xy and y(0)=1. Obtain Taylor's series for y(x} and
X

compute y(0.1) correct upto 4 decimal places.

iy Given the set of values

10 | 15 20 | 25 | 30 | 35
¥ 19.87 ) 21.51 | 22.47 |23.52 |24 652589

From the difference table and write the values of
2 3 5
AT Y10, Ayap, A7 y45 and A% yqq.

v} Fita second degree parabola to the following data

X 0 1 2 2 4
1 1.8 T3 | 280 BEE

] Obtain the real root of the equation x* - 2x -5 =0 by Reqgula Falsi
Methad, !
5. Attempt any two of the following. 12

) Using Runge Kutta second order method, find v (0.2) and v (0.4). Given

thaty =1 at x = 0 for h = 0.2 and j_hi_"_’.“.,
X Y+X

i) State and prove Gauss's backward central difference formula,

iy Explain Euler's medified method to solve the differential equation
d
i —f(xy) with the initizl condition y{xg) = vg.

e e e ek

116 /4415
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