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B.Tech.

Fifth Semester Examination
Apphed Numerical Techmques & Computing (ME-311F)

Q. 1. (a) Write Taylor's series formula for a continuous function in a given interval [o, o + A}

2 "
Ans. fla+h)= fla)+ k" (a)+ kf'(a}+;;—1j"{a}+..__+h—_;f" {a+ 6h)
1 . n!

Q. 1. (b} Write solution of differential equation

dy _pR
— 4+ 2xy=¢ with w0y =1
P ¥(0)
i 2
Ans. Given equation % +My=g"
i
2
Integrating factor LF, =g/ 4 "
Solution is : YI(LF)= Jﬂ (LF. ).dv+¢c

2 T
Yo' =fe *EF e+

2
Y.e' =x4e

x=0 y=1(given)

= c=1

; st
So solution 1s Y™ =x+1

¥ =-E'_'TI {x+1)

Q. 1. (¢) If one root of equation x* —10x* + 31x - 30 =05 5. Find the other two roots.
Ans. Since 5 is root of f{x) So f{x)is divisible by (x~5)'
x=5)x7 107 + 31300 x? —x+6
x? -5

iE +

~5x? + 3 -30
-5+ 25
fix — 30
fix = 30
0
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1067 4 3 -30=0 |
{x—_s;__{_xz —5x+ﬁ‘}=.1]
Ani Romsnf{xl sfulr_+ 6)is 2 and 3.

Q. 1. [d]_Staﬂing from x, =1 one step of N-R method is solving of equation x +3x-7=0
gives value of x,.

Ans, From N-R method X=Xy — f(x0) wikk)
Sf(xg)
Given funciion is fix)y=x* +3x -7

LS x)=3+3
Put Xy =1
_f'{x.;.};j;‘{tllml:’ +3%1-T=-3
Fixg)=f (1)=3x (1) +3
=6, _
Substituting x5, f{x; Jand J" (xy jvalue into equation (1) | .

:ﬁ =i—(—.£J>¢ 1=15 Ans,

Q. 1. (e} Let x? ~117=0. Find the iterative steps of solution using N-R method.

flxg )
Ans, Xjpay =K ——"—
: L 20 F(x)
-1

=t1__l-"rk 117)
2x

Q. 1. {f) Which curve represented a differential equation 3y % +2x=07?
v
Ans. 3y L o=
Feiy
&y X
dx iy

3pdy =~ 2udx
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js}dvujd;r_t dx

3 7 .-Tz
2yt ® e
2 3

= Represent Ellips.

Q. 1. (g) Write formula of Lagranges mean value theorem.

Ans. (1) If a function f{x)is continuous in closed interval a <x < b and
(11} Differentiable in open mterval x e (a, b)

Then there exist at least one value of xin x &(a, &) such that

_(b)- fa)
HET i

bl

Q. 1. (h) Let f=y" whatis %{E{;ﬂlf_vl"v:L

2
Ans. f=y‘,£-'£=?atx=2. y=1
dx?
=3
ol 5" =1
Take xas constant, we get — =13~
Now take yas constant :
z, a
_‘fqih o G la=y  axy oy
dxdy  Ey

Whose value at x=2and y=1is
=121 (14 2In 1)=1 Ans.
1

0. 1. (i) The matrix |3
1

has one Eigen value equal to 3. Find the sum of other two Eigen

T
m o

value,
Ans. Sum of Eigen value of i'rla-u'ix is =sum of diagonal values of present in the matrix
1+0% p=3+ky + 14
(p+D=3+%; +4,
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hy+h;=p+1-3=(p-2) Ans.

1 2 3
Q. 1. (j} Find the sum of Eigen values of the matrix givenas|1 5 1

311

Ans. Sum of Eigen value of giver matrix =sum of diagonal element of given matrix

=1+5+1
=7 Ans.
Section—{A)
4 4
Q. 2. (a) For a matrix [M]= 5 5’ the transport of matrix is equal to inverse of matrix
*.3
IM]" =[M]'. Find the value of x.

Ans. A ! :@
| Al

AT = 47" then A is orthogonal matrix

AdA =4V d=1and AT. A=4. 47 =1

Since mis orthogonal matrix %
M' M=
3 ][2 4
5 |5 s =[1 ”} ~
4 3, 3101
L5 5§ 5
B 2
[3 b 34 3
= +x —i—r iy
i 5 55 5 _[1 U}
G- -
—F=+=x| |=| #| =
5)5 35 5 5

Comparing both side a5

o) (8-
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—4 '
x=~5— Ans,

Q. 2. (b) In the solution set of following set of linear equation by Gauss elimination using
partial pivoting 5x+ y + 22 =34, 4y -3z =12 and 10x -2y + z=-4. Find pivots for elimination of

8% 2

Ans. The equations are
S+ y+2z=34
Or+4y—3z=12
x4+ 2y +2=-4"
The augmented matrix for Gauss elimination
5 1 2][34

G 4 =312
10 -2 1f|-4

Since in the first column maximum element in absolute value is 10, we need to exchange the row 1

with row 3.
5 2 B =
5 1 2| 34 AL 3 10 =2 1 4
0 4 =3|12]——| 0 4 -=3|]12
10 -2 1([-4 5 L 2 l34

So pivot for eliminating absolute value is 10.
Now eliminate y, we get column at end and below the diagonal element.
Since ay; =41s already larger in absolute to a5; =1
.. The pivot element for eliminating yis a5, =4 itself.
.~ The pivot for xand yis 10 and 4. _
Q. 3. Fit a parabola y = ax® + bx + cin the least square since to the data

x: 10 12 15 23 20

y:. 14 17 23 25 A
Ans. The normal equations to the curve are ;

! ke Ty=aXx® +bEx+ Sc
Yaoy=aZz’ +bEx? +eXx : v (1)
I’ =aZx® + bEx? +cTa?

The value of Ex, £x°, ..., etc. are calculated by means of following table :
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x ¥ L x? e xy Xty

10 14 100 1006 10000 140 1400
12 17 144 1728 207625 204 2448
15 23 225 3373 50625 345 5175 .
23 25 529 . 12167 279841 575 13235
20 21 400 ROOD 160000 420 g£400
Ix Iy Ixt= Tx? =26270 | Sx® =521202 | Iap=1684 | Li?y=30648

Substituting the values from table in equation (i)
100=13%82 + 80b + 5¢
1684 = 262700 + 13985 + 80¢
I064B=5212020 + 262705 + 1398
-a==-007 b=303 c=—889
The required equation is _
y=-007%" + 303 - 889 Ans

Section—(B)
Q. 4, For data given below, find the equation to best fitting exponential curve of form
¥ =ae'™
1 2 3 4 . 5 b
1.6 4.5 13.8 | 402 125 | 300
Ans. ¥ = ae™™ .
Take log log y=log a+ bx log e
which is of form = y=dA+8x

Where ¥ =log v A=log e, B=bloge

x ' y ¥=logy x - Xy

1 1.6 2041 1 2041

2 4.5 6532 : 4 13064
3 13.8 1.1399 9 3.4197
4 40.2 1.6042 16 6.4197
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5 125 2.6042 25 6.4168
10.48545
6 300 24771 i6 14.8626
Tx=21 ' IY =8.1754 tx? =91 Ix¥ =36.69
Normal equations are - Z¥ =md + B ¥x
ExY = AZx'+ BEx?
Here m=10

- From equation (1) 8.17539=64 + 218

36.0941=214 + 918

A=-02534
B =0.4617
a =antilog A =antilog (1.7466) = 0.5580

B AT e
log e 4343

Here required equation is = y= QASIT, 1.0631
04343

Reguired equation is

¥ =05580¢' "] Ans.

Q. 5. Transform linear form by substituting v=y' =" of the equation

-ﬁ* Y. y=g().p". n=0

Amns. Given E-‘- plr). y=q(r)y":n>0

i 1."""

E :{]—_ﬂi}l_n d_'v
df dt
L AP, S
dt (1 --n}_u_'"' t

Substituting i given differential equation
1 dv

{_|_;|; ].}r"':' it

+p(). y=q(l). "

Multiply by (1—n) y™", we get
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—]_ﬂ + plt)yy=q(e).y"
(1—m) " el

Multiply by (1=n) v ", we get
v -n
d—:+;.:{r:|fl—n‘,|}*i =glt){1=n}

Now since v' ~" =v, we get

%+{I—n]p,v={1—uj.q

Section—(C)

Q. 6. The equation ™ -1 =0is required 1o solve using N-R method with initial puess x; =-1,
then after one step N-R method estimate of the solution.

Ans. Equation e® —1=0 hereis flx)=¢" -1

f )=t
The Newton Raphson iterative equation is
-T.l +1 =I! _"'-"‘f:i“"r{"]“
fix )
Sz, 1= -1
Sx)=e"
o e -1
Viep =X; — ,_.,l':
o -
Xiey =X il
el

Mow, puti=0

Put x; =—1as given

ol et
0 -+1
o el (x; -1+
&0
-1
-11+1
Mow put =0 x; =’rf._._§fil__.};i|
0
L 8
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x; =[e” (=2)+1) e

(). 7. Solve by Cardon’s method

¥} 4 3x-14=0
Ans. Cx=(u+v)... assumed
Cubing r=(u+v)

3 3
= vy =wt v v iu+ )
3
X’ = 3uvx—{n = v =0

Comparing get H.ov=-1

& w s =14
su’ andv® are rootof ¢? ~141 -1=0

145419644 (14+102)
2 2

=(7+ 5/2)
Let W =T+ 52 "
v =75502
- wand vwill of form a + b2
{a+b€§]1={?+5vﬁ}
a* + 2/’ +3Hﬁﬁ={ﬂ'+n‘h‘5}=?+wz
(@ +6ab® )+ (26" +3ab)V2=7+ 52
Let i =7+502, v =(7-5J2)
uand vwill be of farm (a+ by/2)
Dividing the given equation by (x - 2)
211 0 3 -14
] 2 4 14
1 27 |o

- Depressed equation is

P2+ T=0
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x=—liN’E

r=2 -1+ 6
Section—{D)
(). 8. Find solution of differentfal Equation
dly dy
— o+ p=ek (g + 1) =10
S (g +1)y=
e
Ans, Deduce that  log (1+x)=< r—ii- + -i—' forxz=0

By Maclarian theorem with remainder A;, we have

fix)= I{DJH[J {m+ f” {GH f"" {ﬂ}x}

fixi=log {1+ x) f{0)=0

7y = 1 =0
mr----—- ;‘”fm
1+4%
¥ . ; 2
H'.I'n' {x)= __i_-?'_ _.F_'m {Bx}=—- -
(1+x) {1+ 8x)

Substituting in equation (i), we get
2 3
log (1+3)=x -2+ -_;"__-.
2 3{1+8x)

Sincex>(andB>Q Bx=0
ord=008x=0

5 1
(1+0) >l ie, ——=<1
{1+ 8x)
: X L T
o e o iSSP S
2 3(1+ 6z 2 3

{ 2 3
log{]l-_ﬂ-:,;r-—x—-ﬂ'_—w Ans,
(G J
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Q.9 11 fix}=log (1 + x), x >0 using Talyor theorem. Show that for 0 <0 <1

x!- x}
log{l+x)=n-—++— ——
" 2 3(1+8.x)°

Ans. Given eguation is

dly dv
—+ p—+ig+1)y=0
d? ey

= [PP+pD+(g+1)] ¥=0
Put p=dandg=13
(D? + 4D+ 4)Y =0
Dl rdp+4=0
(D+2P=0
D=-2-2
=3 PE‘{?[.\:'E'EE}E_EJ

¥ =x.e X Anis,
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