POKHARA UNIVERSBITY

Level: Bachelwr Semester: Fall Yo

LUK
Programme; BE ' 1ull Markae 100
Course: Numerical Methody PPans Marka: 44

Tl T}
Candidates are vequdred to give their answers in thelr own
ax praciicable,
The fignres in the margin indicate fill marky,
Attempt all the guestlons,

Wiy o fur

L) Derive aniterative formla for NR-method Find o poshilve real oot 9
of the equation X~ logie(x) =1.2 by usinp
four significant Jights,

LI?J' Elsing Secant method find a oot of the equation «* Sin x - alwp 8
correct 1o thiee decimal places, -

2 Genernte a Lagrange's interpolating polynominl for the function: !
Mw cosy, taking the pivotal polnts 0, % and i, —
S

this formula coneet 1o

‘it a curve of the form: y=1/(a+bx) by using the method of Least
quare with the following data points,

[ flx) {3.33 220|820l | 7
3. :

|
mlu the fnegral [ = [{I + Jeos2x)dy, Compare the result In |
L] .

both conditions for Simpsont/3 and 3/8 rule.

ATie following data glves corresponding values of pressure ‘P' and
specific volume *V* of stem.,

P 1105 1427 1253 67 113 '
V|2 (4. 3 5|10 -

Find the rate of change of volume when pressure Is 105 and I.l

-
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Qoa) " Find the inverse of matrix using gauss Jordan method, .
1 | 3
A ] J -3
-2 -4 -4

b) Find the largest Eigen-value and the corresponding Elgen-vector of :
the following square matrix using Power method,

, 13 -4 -3
=10 12 -6
-20 4 -2

i./aj Solve the given differential cquation by RK-4"™ order method
// "= x?p'=2xy =0 with initial condition y(0) =1, y'(0) =0, for
y(0.1) taking h = 0.1 ;
; ; Looax : ,

b)/ Solve the differential cquation y'= y—-— using appropriale 7
method within 0 < x £ 0.2 with initial condition y(0) = 1 and siep
size h=0.1 | '

. \a)”Solve the equation V’u = —-10(x? + y* +10) over the square mesh
<~ 05x$3, 0sys<3with u=00n the boundary and mesh

length h=k =] ;
ﬁc the following system of equation J
6x,

-2x,+xy =4
=2x #7x; +2x, =5
X, +2xy =5xy = =1
Using gauss faclorization method, 2k
7. Write short noles on: (Any two) .

+ 8} Importance of Numerical Methods In Engineering
Algorithm for Lagrange's Interpolation method
<) Laplace method for partial Differential
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POKHARA UNIVERSITY

Level: Dachelor

Semester: Spring Year 12018
Programme; BE Full Marks: 100
Course: Numerical Methods Pnss Marks: 45

. Time : Jhrs.
Cundidates are required to give their answers In their own words as far
as practicalble.

The figures in the margin indicate full narks.
Attempt all the questions.

1. #) Find the root of ¢*tanx=1 by crcating iterative formula of W -
Raphson method. . :

b) Solve f(x) = xe* -1 by secant method for tolerance valye .

Determine the constants a and b by (he method of least squares such
that y =ac™

X

2,

2 4 6 8 10

Y 4.077 11.084 | 30.128 81,897 -

222,62
From the following 1able, find the number of students who obtained’ 8
less than 45 marks

Marks 30-40 70-80
No. of 31 k]|
students

3¢ ‘@m@m the following table of values of x and y, obtain :—i» and
I, [
X

n

40-50
42"

50-60
51

60-70
35

r
‘I.,I .

-

for x

dy
dx?

8
=12 :

1.0

7 |14 16 18

Y

3 i,

27183

3.3201

4.0552

4.9530

6.0496

‘Mi-nﬂ the Integral value L= I'li'

|

]

sing Romberg Inlegration.

olve the following sysiem of equations using Factorizati

2x +3y +z =9

T

correct 1o three decimal place 7
+x

on Jﬁlhﬂd

"
a
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x +2y +3z =6
Jxty+2z= 8
Mcnnine the highest Eigen value and its corresponding eigenvector 8
[1 3 <]
2 4

for the following matrix using power method. A =
-1 4 10

-

Afre Runge - Kutta 4™ order method fo solve 10% =x3+y2 8

L 7 )
0) = 1 for the interval 0 < x < 0.4 withh=0.1
Solve the boundary value pmgffu
-y (x) = y(x),
y(0) = 0 and y(1) = 1.1752 by shooting method, taking mo = 0.8 and
m; =‘09 - 2 ; =-
6. Solve the Poisson equation v2f=2x%? over the square domain és:;g 8

+ " and 0<y<3 with f=0 on the boundary and h=1.
Write a program to solve a system of linear eq
method. ;

L

7. \Vﬁwﬁhnn notes on: (Any two)
..a)  Convergence of fixed point iteration method

:}%/Cubiﬂ spline
Igorithm of Euler Methods.

4

uauons by Gauss seidal
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POKHARA UNIVERSITY

Level: Ba.i:.he:lnr Scmester: Fall

Year 12019
Programme: BE Full Marks: 100
Course: Numerical Methods Pass Marks: 45
Time t Jhrs,

Candidates are required to gh-e their answers in their own words as far
as practicable,

The figures in the margin indicate fill marks, 4
Attempt all the questions. '

L @,Find where the graph of y = x-3 and y = In(x) intersect using bisection 8
ethod. Get the intersection value correct to four decimal places.
g/:ind value of /18 using Newton Raphson method. 7

he function y = {(x) is given at the points (7, 3), (8, 1), (9, Vand (10,
9] Find the value of y fof x = g}\usmg Lagrange lnttTE}ntmn

formula. - ;// 8
‘he following table shows pressure and specific volume of dry

saturaled steam.
v 38.4 20 8.51 |4.44 3.03

P10 (20 [s0 100 150 | ——

Fit a curve of the form: PV® = [ by using least square method,

2

]

3. ; (O 1
,JM&]H&E ab: by using Trapezoidal, Simpson's 1/3 and 3/8
2%+ 23 _
rule with n=6.
by Using three- pnmt Gauss:an Quadrature furmula, evaluate

EE
j (1+x) PR
4, :py Find inverse of the matrix, using Gauss Jordan method, {
1 1 3 : S
| Cd=|1 3 -3
-2 4 -4

bt\'/Dg.::rminc the largest eigenvalue and the corresponding eigenvector
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L R

? | =3 2
’/:uf the matrix: A=| 4 4 =1 using the power method.
6 3 35
5. a)~Use Picard's method to approximale the value of y when x= 0,1, )

x = 0.2 and x = 0.4, given that y =1 al x'= 0 and dy/dx =1+xy comeel
to three decimal places (Use upto sccond approximations)., ~
b) (Jsing Runge- Kutta method of second order (RK-2), obtain a solution g

/ of the equation y" =y + xy' with initial condition y(0) =1, y(0) = 0

to find y(0.2) and ¥'(0.2), taking h-ﬂg:g_ G
6. a)~Use Relaxation method to solve lh? ven systems of equations: 8
’ 20x+y-22=17 SC1da
3x+20y-z=18

2x-3y+202=25 .
iven the Poisson’s equation: A’f = 4x’y? over the square domain: 7

0<x<3 and 0<y<3 with Dirichlet boundary condition of [{(x, y) =100
and h=k=1, Calculate the steady state ltemperaturcs at the interior
nodes by using Gauss-Seidel method. lterate until the successive
values at any point is correct to two decimal places.
7.  Write short notes on: (Any two) “ 2%5
&)~ Efrors in numerical computations -
b), Obtain divided differcnce table for the given data set:
v’
X -1 2 5 7
Y -8 |3 1 12
£)~Write an algorithm for Romberg's integration method
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POXKHARA UNIVERSITY

Love Awchoke Semesner: Spnng Yoewu UL
. il | %y Vil T{f

.":._':!_:, wnne B Full Matks: W
Coamse, Nameries! Methads Pass Marks: 45

Time : M

Cmuiaa kT Tekated B SO TheT WS i their own wonds a8 far
& praransh
Toac Towvs i SN mane mdicate fal marls,

Azzre & the Qaoasions

L'\.Aﬂ; Secant  methad, find  the  Fero of fmyn/ﬁ-

fad=2c-kg, x-7oometupto three decimal places.
=y Fad e root of the equation logy — cosX = 0 comet lyk( 7

~2 simal placed by using N-R methad.
S D The VOIILDE V ALINRS A capacitor at time 1 seconds is given in 8

foliowing 1able.

L

o

Timeyse) | © 6 |8 3
voltsEs v | 150 63 2% |12 |56 1

17 (he relasionship berween voltage v and time t is of the form |
v = ge* . Using least-square approximation estimate the
e nerarure 81 =2.6 minute,
7 the following rble, estimate the number of students who 7
N/ obuained marks benween 40 and45.  New feluad .
T TMarks: 3020 | 40-50 | 50-60 | 60-70 } 70-80
\/*Hﬂ.afsmdmm 31 42 51 35 3
5.0 2 The following wmble gives the velocity of a vehicle at vanous T
2ints of ime. '{/
Time, t{seconds) 1 - |2 4 5
Velosily, vim/sec) 025 |1 2.2 4 '
Find the accelerativn of the vehicle at L= 1,] second and t /-'"ﬁ-
second using any suitable differential formula.

14
A=

-

143 and 378 B

V,h-lrEtﬂmtc JM du by using Trapeznldal r Simpson s
u
" i1
rule with n=6
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4 Wﬂinc the largest Eigen wvalue and corresponding
' Ligenvector for the matrix using power method correct up-to 3.

decimal placces.

2 -1 0
A=|-1 2 -l
0o -1 2

b)Y/ /Obtain the selution of the following system using the Dolittle LU
decomposition method.

3x;+2x;+x3 = 10
ZI] + 3.1': + zra =1:4
x4+ 2x3+3x3 =
. Sulvci the Igiw;n JLn:iil'!‘f:m:mi:nl equation by Heun’s method 8
W pi- y'—!yuSe" with initial condition y(0)=0, p(0)=-2",
for y(0.2) taking h = 0.1 ' . .
b) Sulse: y=y+e, v0)= 0 for y;ﬂ.ﬂ} and y(0.4) by RK-4" order

method. . - 4
ﬁ/‘{yﬂvc the poison's equation Uy, + Uyy = 243(x* + y*) ::'ﬂ:r a
square domain 0 Sx s 1,0sy =<1 ltI] slep size ir=3 with
u = 100 on the boundary. :
Use Gauss-Legendre 2-point and 3-point formula to evaluate 1
13
I e” dx
0 !
7. Write short notes on: (Any two 2R
a) 1l conditioned Method
b) Algorithm of bisection meth\uﬁ/ . '
¢)  Cubic spline§ -

(= -

4
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POKHARA UNIVERSITY

1evel: Dachelor Semester:Fall Year s 2020
'mgramme:BE Full Marks: 100
Coune:Numerical Methods Pass Marks:; 45

Time : Jhms.

Candidutes are required to give thelr answers in thelr own words as far
as practicable,

The figures in the margin indicate full marks,
Attempt all the questions.

{)- Find the positive real root of the equation cosx + ¥ + x% = 3 wsing 7
False position method, comect to 3 decimal places,
b). Discuss the drawbacks of Néwton — Raphson method. Find the real

root of the equation xsinx — cosx = 0 using Newton — Raphson 8
methgd, comrect to 3 decimal places.

me following experimental data, if is known that the relation 8

b
connects vandt as V = Al , Find the possible values ofa andb.
v 350 400 500 600
T 61 26 7 2.6

2.

\)/I‘.hc following table gives the 'ﬂ::mhy of oil as 'I.l'u: function of. 1
tempenature, Use Lagrange’s interpolation formula to find the
viscosity of oil at a tempemture of 140 degree Celsius.

T(degCelsius) ] 110 130 160 190
Viscosity 10.8 8.1 55 |48

a) Antegrate the given integral wsing Rombe rg integration.

t
‘!ll+i’dr
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LY L

ug)..—* Compute the integml using Ga ussian 3 point fanmula,
!

7
f“ e* +sinx
7 1+x? -~
| 4 p
i D@]fsﬁw the equation by Relaxatiof method: 7

IX=y+22=0,x4+2y -2z =5, 2X=2y =11z m.17
b}=Determine the lame eigenvalue and the comes ponding cigenvectoror 8

%

1 4 4 b

the matrix: A=| 4 | § using the power method
4 8 |

E%/n}/Apply Runge — Kutta fourth order method 1o find an approximate 7
.- value of y when x = 0.3 pive that: y' = 2.5y + €%3%; with an initia]

| ) = 1, 1aking h=0.3
)}}E-u::: the Boundary Value Problem {'B";r'l’J Asing, Shooting method by

dividing into four sub-interval employing Euler's method, 2733y
Y42y mymx :
. subject to boundary condition y(1) = 2 and y(2) =4
'\Aﬂ. the Poisson equation ¥?f=dx?y+3xy?, over the square domain §
X =3, 1<y =3, with fon the boundary is given in figure below. Take h=k=]
0 17.0 - . 19,7 18.0

' Y ol—tti 2 o
B gy,
$.n - R
or™ S 1210 R .
\-ﬁ ’ ":. ; T y :_4 .';:-;|| -.' I‘.E*.hl‘-"} }:;-'."’.".ﬂ o A
" 3~ — . .:'~'. Limgis .-ﬂ"r"'! ‘ ¢
0 121% 1287 9,0 :
- 2 3 "3
A 2
., “
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h) Solve the following set of equatlons by wsing LU decomposition 1
method, 1 g
Ix+2y+Tz= 31,1:.-: +Iy+z2=40,Ix+4y+z=150
' Wrile shont notes on: (Any two 2=5
a) Finite differenc
b) Picand’s ilemtive formula.~
¢) Algorithm forsecond onder Runge ~ Kutta (RK-2) method
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POKHARA UNIVERSITY
Yeaor - 202\
Full Marks: 100

Pass Marks: 45
Time 3 h,

Level: Bachelor Semester: Spring

Mropramme: BE
Course: Mumericnl Methods

Candidates ure required to give their answers in their own words as Jar

as practicahle
The figures in the margin indicate full marks.

Attempt all the questions.

What is the difference between the bisection method and false position

n)
even though both are bracketing methods? Find the real root of !h::
given non-linear equation correct up to three decimal place using
Newton Raphson method.

b) Define error and write its different types in numerical methods with
examples. If x = 1.350253 is rounded off to four significant digits,
find the absolute and relative errors,

a) By using Least square mclhm:l find, the  straight lige that best it the

* following data:
‘:-.‘.: R { h 4 5
\y: 14|27 Jm 5s |68
Find the cubic wp!i.m, interpolation formula for the following data;
3 4 |5
m. 0 ) 0 |1

a) E h'.lu e _f lupx th: trum thL following data
N a0 a2z Jaa Tae Tas [s0 [sa2
y | 13861 'I.'ﬂﬁl 14816 | 1,5261 | 1.5686 | 1.6094 | 1.6487

by using
i) Trapezoidal Method
it)  Simpsen 1/3 Method
iil) Simpson 3/8 Method
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"W ——

MELISARN O Gaussian Integration formula for 7
- e (lx Dy using, Gausstan Integr
M Lvaluate uutuu" ) |

w2, n= ) and compare their values with exact solution,
Looa) Solve the tollowing system of equations by using relaxation method
coreet 1o two decimal places,
vz 9
s 0y-22 - |5
22y = -0
b Using Dotlitle LU decomposition method, solve the following system 7
Caquations
N+ dvtz=10
v 1 3vtde=14
v+ 2y 43z =14
S b Use Runge-kitta of order four to tind the solution of the given differential -~ 8
equation at - 1 S taking a step size of h=0.25,
Dy 2y = (1) =5

i
tr Find the solution of the given ondinary differential equation st x=0.5 9

using the step size of h=0.25 using Heun's method. b

o P04y - e p(0) = S

o Determine the steady state heat distribution in a thin square metal plate 7
with dimensions 0 S mby 0.5 musingn - m -~ 4. T'wo adjacent boundaries
are held e, and the heat on the other boundaries increases linearly
o 070t onecomer 1o 100°C where the sides meet.

) The tollowing table gives the corresponding values of pressure and 8
spec i volume of superheated steam.

;'\"' ! 1 - ".l'“-ﬂ-——l;--.l-..__,_ﬂr__ 2

j Pl oros | 4207 | 253 l 163
(1) Find the rate of change of pressure with respect (o volume when Ve 2.
tit) Find the rate of chanpe of volume with respect 1o pressure when = 105,
P Wate short notes on: (Any twa)
A} Il-conditioned systems
by Laplacian equation
) Classification of Second Order Partial Diflferentinl Equaiay,
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POKHARA UNIVERSITY

Level: Bachelor Semester: Spring Year : 2024
Programme:; BZ Full Marks : 100
Course: Numerical Methods (New) Pass Marks: 45
. Time : 3 hrs,
Candidates are required to give their answers in their own words as far

as practicable.
The figures in the margin indicate filll marks.
Attempr all the guestions.

b)

b)

b)

Solve xlog,, x=1.2by Newton- Raphson methed correct to four
decimal places.
Using Secant Method, find the roots of function 2x — logygx — 7 =0
Correct up to three decimal places. _
OR
Find the root of the equation f{x) = x?-4x-10 correct to three decimal
places by using False Position method.
From the following data given in the table below evaluate f (2.5) by
using Lagrange method.
X 1 2 4 5 7
f{x) 1 1.414 | 1.732 | 2.00 2.6
From the following table, Estimate the number of student who
obtained marks between 50 and 55.
Marks 30-40 | 40-50 | 50-60 | 60-70 | 70-80
No of Students | 31 42 51 35 31
Compute the Simpson's 1/3 and Simpson’s 3/8 rule for ] = j'; e~*"dx
using a regular partition with subintcrval n=6.
Use the Romberg integration to find the solution correct upto three
decimal places.
; 1
L f 1+x2
0
i
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3Ix+2y+2z=10 8
a) Solve: 2x+3y+2z=14

x4+2y+3z=14
By Gauss elimination method.
b) Solve the I‘n!]nwmg system of equations using Crout method. 7
x+y+z— 4x+4y+3:—ﬂ x+6y+2z=6
OR
Find largest eigen value and corresponding eigen vector of the matrix.
3 -1 0
-2 4 =3
0 -1 1
a) Solve the following differential equatinﬁ within 0 s x <03 using 8
RK-4™ prder Method.

i ;

1ua-§=x= +¥2,y(0) = 1with k = 0.1

b) Apply Euler's method to approximate value of y(0.3) for the 7
differential equation; % =y+xy(0) =1.

a) For square bar of size 15cmx15cm, calculate the steady state 8
temperature at interior point for the grid size of Semx5em,

re oc
» £
T.. T
100°C ¢ . »— o UC
Ts T
100°C § s -— $ 0C
& &
W 100°C

b) Solve the Poisson equation ¥ 2f=2x™+ y, over the square domain I<x 7
<4, 1=y <4, with f=0 on the boundary. Take step size in x and y, h=k=1.

Write short notes on: (Any twa) 2x5
a}  Errors in Numerical Method

b) Ili-conditioned systems

¢) Boundary value problem

Page 1 of2
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POKHARA UNIVERSITY

Level: Bachelor Semester: Spring Year - :2024
Programme: BE Full Marks : 100
Course; Numerical Methods Pass Marks : 45
Time : 3 hrs.

Candidates are required to give their answers in their own words as far

as practicable.

The figures in the margin indicate full marks.

Antempt all the questions.

a) Find the root of the equation cosx + e* + x* = 3 correct to three
decimal places by using Newton Raphson method.

b) Find the root of the equation f{x) = x*-4x-10 correct to three decimal
places by using False Position method.

a)  The following table gives the displacement, x(cms.) of an object at
various time, t(seconds). Find the displacement of this object at t=1.3
second and t=1.5 second, using any suitable interpolation formula.

t 1.0 1.2 1.4 1.7
X 9.0 9.5 10.2 11.0
b) The growth of bacteria(N) in a culture after t hours is given by the
following table:
Time t(hr) 0 1 2 3 4
Bacteria(N) 32 |47 |65 |92 |132

If the relationship between bacteria N and time t is of the form
N=ab',Using least square approximation estimate the N at t =5 hr.

a) Find j:ll:; dx by using;
i. Trapezoidal rule
ii. Simpson’s 1/3 rule
iii. Simpson’s 3/8 rule
b) Use the Romberg integration to find the solution correct upto three

decimal places.
11
I=[ e
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7.

4 1 2
= usin

s) Find the inverse of the square matnx, A=t 31 zllb:f :
Gauss-Jordan elimination method. ) .

b) Find the solution of the given simultancous linear equation using
Gauss Seide] method.

bx—2y+z=11
~2x4+7y+2z=5
x+2y=-5z2=~1 _ i

2)  solve the following differential equation within 0<x<0.5 using Rk 4
order method 1047 y/dx2+2dy/dx-3y=5, y(0)=0,y'(0)=0

B)  Using the Euler's (R-K I * order method) find an approximate value of
rmnpmﬂ!;tn:-l,givmﬂutdﬂch-fomd}- 1. When x=0,
h=0.1.

a) Torsion on a square bar of size 15cm x 15cm. If two of the sides are
beld at 100°C and the other two sides are held at 0°C. Calculate the
steady stale lemperature at interior points. Assumc a grid size of
Scm = Scm.

b) Solve the Poisson equation ¥ *f=2x"+ y, over the square domain 1=x
<4, 1<y <4, with f=0 on the boundary. Take step size in x and y, h=k=1.

Write short notes on: (Any two) 1x5

2)  Applications of Numerical Methods in Engineering

b) Error in Numerical Method

¢) [l condition and well-conditioned system
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b)

a)

b)

POKHARA UNIVERSITY

Level: Bachelor Semesler: Spring Year : 2023

Programme: BE Full Marks: 100

Course: Numerical Methods Pass Marks: 45
Time : 3hrs.

Candidates are required to give their answers in their own words as far
as practicable.

The figures in the margin indicate full marks.
Attempt all the questions.

Explain in brief the errors in numenical calculations. 5
Find a root of 3x+sinx-¢* =0 using 10
i, One of the bracketing methods and
ii.  One of the non-bracketing methods

From the data given helow, find the number of students whose weight 8
is between 60 to 70,

Weight in 0-40 40-60) | 60-80 | BO-100 | 100-120

Ibs

No. of 250 120 100 70 50

students

Using the method of least squares, fit the curves ax? +§ to the 7
following data.

x I 2 3 4

¥ -1.52 0.96 8.88 1.66
Use Romberg’s method, to compute j': 'T:::’t dx correct up 1o two 8

decimal places.

Estimate approximate derivative of f{x) = x? at x=1 for h=0.1, 0.2,
0.05, 0.01. Use first order difference method and find the respective 7
CITOT. -
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a) Apply the factorization method to solve the equation 3x+2y+7z =4; 8
2x+3y+2 = §5; Ix+dy+r =7

b) Using SOR method, solve the following system of 7
dxeysdz=4; In+Sy+z =T, xey+32=13,

a) Find the largest eigen value and the comesponding eigen vectorof the 8
matrix
[ 2 -1 0 I
-1 2 —1|using power method
0 -1 2
b) Using the R-K I order method, find an approximate value of y
corresponding to x=1, given lhalﬂ-':-'= Eamly = 1. When x=0, and h
= 0.02.

a) Using the R-K method of fourth order, solve for y at x= 1.2, 1.4, from 8
dy _ Zxy+e'
dxr  xiexe’

b) Solve the elliptic equation U,y + Uy, = 0 over a square mesh of side
four units satisfying the following boundary conditions; u(0,y) = 0
for 0=sy<4u(4y)=12+yfor0<sy<4;u(x,0)=3xfor0 <
rSsdu(x,)=xfor0Ssx<4

given xo =1, yo =0.

Write short notes on: (Any two) 2x5
a) Shooting Method

b) Algorithm of Gauss Jordan method

¢) Algorithm of fixed point iteration method
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