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Subject Code: 3130107

GUJARAT TECHNOLOGICAL UNIVERSITY
BE - SEMESTER- 111 EXAMINATION - SUMMER 2020

Subject Name: Partial Differential Equations and Numerical Methods

Time: 02:30 PM TO 05:00 PM

Instructions:

0.1

0.2

0.3

1. Attempt all questions.
1. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

(8) Use lteration method to find the real root of the equation x° + x — 1 = () correct
to six decimal places starting with x, = 1.
(B) Use Bisection method to find the real root of the equation x - cos x = O correct

upto four decimal places.
{e) Explain the Newion-Raphson method briefly. Also find an iterative formula

for /N and hence find /7 correct to three decimal places.

(a) '

Evaluate J--e‘: dxby Simpson’s-1/3 rule with n=10 and estimate the error.
]

(b) Solve the following linear system of equations by Gauss elimination method.

a and also
x .5 0.t 0.7 .5
f{.r} 1.12TH26 1.1834465 1.255169 1.337435
R

{€) The speed, v meters per second, bt a car, t seconds afier it starts, is show in the
following table.

rof o1z 24 36 48 6l 72 B4 | 96 [ 108 | 120
v |[0]3.60) 1008 11890 ) 21.60 [ 1854 | 1026 | 450 |45 [ 54 | 9.0

Using Simpson’s }Hg rule, find the distance travelled by the car in 2 minutes.
(a) '

Use Trapezodal rule to evaluate J'x"dx using five subintervals.
]

(b} Check whether the following system 15 diagonally dominant or not. If not,
rearrange the system and solve it using Gauss-Seidel method.
Bx=3y+1z=20

dx=1ly-z=33
Gx-3y+12z=35
{¢) Explain Euler’s method briefly and apply it to the following initial value
problem by choosing h =0.2and hence obtain ¥{1.0). j—f— =x+¥0)=0.
I

Also determune the error by denving it analvtical seluton.
OR
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03
#(0.2) given that — 4 www FigstRankeg.com, | www.FirstRanker.com
Find the Lagrange :II'IIErp-:':I]IIIi:II'I.j___ polynomial from the following data 04
0 1 4 5
£(x) 1 3 24 39
Derive Secant iterative method from the Newiton-Raphson method and use it~ 07
to find the root of the equation cosx - xe” = 0 correct to four decimal places.
[I—!lp {’} —_I'I].}I:‘]'—-'— 03
g = 04
Solve — + = = 0 given that when x=0,z=¢"and —=1.
- ox
Obtmn the solution of following one-dimensional Wave equation together with 07
following initial and boundary conditions by the method of separation of
variables.
& u 3 & u
o
0=l )=0%1>0
:r{_t,[l}: fix)forb<x<|
i, [.r.ﬂ] = g[.r] for (< x </
OR
p= - qr::-'+{x+;|.}' 03
&'z &= &= 04
1=3——+d—=e""".
ox ox oy oy
Obtn the solution of following one-dimensional heat equation with insulated 07
sides by the method of separation of variables.
o |, &u
—Fd=—
o =
()=, )=0%1=10
wlx0)= fix)for0<x </
pP-q =x-y i
Solve the given equation % > E +ugiven that w(x,0)=6e". i
Obtain the solution of following one-dimensional heat equation with insulated 07
ends by the method af separation of variables.
i 1 & u
e
5| ox
u ()y=u (lr)=0vL>0
:r{.r,ﬂ}: fix)forb<x<{
OR
:J{Jrf +q:+l}—a: 03
Using method least squares, find the best fit straight line for the following data. 04
X 1 2 3 4 3
¥ 1 3 5 & 3
Obtain the solution following two-dimensional Laplace equation. o7

u +u_=0
wlx0)=ulx,=)=ula,y)=0
tw(x,0)= ,I"{x]
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