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I"'mte Snlve any five quea-tmns :
I S [
0}, L. (a) Derive general error formula. IT WV = o/ .“P and Ax =ﬂy$£&z =0.001 compute
z : i .
maximum relative error in N when x=L y=2 1 =3
Ang.. Ler i Bl 5 (T8 SR Jbe a function of n varidbles v, 15 . 0%,

‘-:uppu&e oy be r.he error in v due to errors 8x, &y .. 8x, inoxyx, ox, respect. Then

P By = [l By, x4 By, ....;+m ) i e )
Expanding by Tn;lor's Seties _ '
'_U'-+'ﬁj-'=ff.t|..l:3,...xlu }+laj” by + ... ? 5::,,]
o i ]
?
: 3 Bl
+?[n—ﬁ—_&x,--'—ﬁn ....-ﬁ{-- i:;r."J T4
o 2| 0 e T L2 i
_ terms m'rnlwng higher pmwr:- ..... iy
yady=fix. x...x, '_i+[ o by + f ]nppmx
i ;
w3 B+ —— f &x Yo e?r =
v Oy @y . aw, wene (i)
= . : 4x1-y3‘ :
Frror in v calculated by equation (1) N =——— '

ei‘t—ﬂ-}'—ﬁz—ﬂﬂﬂl,i—.,ywlz= y
N 8yt aN 12y LA | Ui
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45 ' ;;:4 16x8
L] ’—- ﬂq{ F m‘ }—..243 * . |
131, (0 Fiod, ficst. Shres u.m-vmhhs *ﬂﬂm & 1‘“ TWJ"” “‘*‘““"i"“ e

T,
1x) = $ln 2xabout x = T Use the polynomial te find win\[‘ g Obtain a bound of error in using this

qpprg;lmanpn- ' £F - s g
Ang. . it Siny=sim 2 abnut'x'if}f ' P
: £ty = 2505 2x £(T; 4y=2c0s (27, /4)
[m=-2sin2e’ (7 /4)=-2"sin (27, /4)
v f m-— Toos2e  f" €1 /4)="2" cos (7; /4)
'_ sin Xy -ﬂﬁf} ffﬂ}-'-f" ﬂ'}f l'ﬂri“'{n zﬂ} I (@) B i
kY .
“EEIL:.."I[%J'PJLI—';JZ {:?;lj {ITT;JF} 2 SI-EI"'.. -------
Now replace , =T /6 oy
{ Tu’ 2) 52

"sin (7 /3)= :m{T“-"ZH{ -1y /2) cos {T”"IZH 117 &

D 2. {a) Fit the experimentat curve y = m."”‘ ln tht.' rnﬂnwing data :

i B e e mse o g L

R ety U ko] Tl
L ¥ 1| 25 : 38 i 5i M
Ans, - : . }-‘:ﬂe’m
log v=loga+brloge
o y=lnéa+bx I
A+.f::t . #3
(T j&]'rh: normal :quaunn,s.areynlngy A-‘éi{)?{&i'
Sy=nd+bTx :
Txyp=ALy+bEa?
. x| ¥ | logy=y | x? | xy
R N T e T
e b3y 4 ousmes ! e ] e3m
6 |56 ! Lmsz | 36 b toddez
8. [ sl sz T e ¢ 153944
T 66502 | 120 | 34498
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6.6502=44+20b

34.9986= 204 + 1206
_ A =1.225 b=0.08739
) : 1.2256=log a a=16.81"

y=16.81"""  Ans,
Q. 2. (b) Find Newtons polynomial satisfying the fn]]nwing data. HEhte find £(2.5)

[oa i ] iy
AL G et SER RS b B -, !_5 !_'a 18
Ans. b 3 ! :

o) | B fn) | &) :a"ﬁ:n;r ¥

o
3]
|

!

S 14 o | i

15 R !

218 Tl 0 |

| I i i 1 i r: P

4 3 ‘ 2 | 0. |

1 TR R | !

5 | 6 ' ‘ ¢ | |
e e kg W I o )
i s 8 | | SR Ty X

By Newton's divided Interpolation
: - finy= fEInI-HZI X JAf(my )+ (x =2 Mx—x, ) finy )
g M= )2y YAV (g v
=1 (x=0) 13+ (x~0) (x ~1)(=6)+ (x~0)(dx + 1)(x~2)(1)
f{rt’lzx 0% + 21+l
F(25)=(25)° =9(25) +21(25)+1

= liﬁ!ﬁhlﬁﬁ.?ﬂ-& 525+1
| ; =12873 -
Q 3 (a} Find the Hrat and second deriﬂtive of the funct[nn tabulated he[nw x =110
L R T R '__ 1.8 Iz.nI
|Lfed | o, | uvazs 0544 '| 129 ‘ v 2 L . M
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Ans. ; g e [Ty
x fm) | Arm) a“ﬂn} -&j,ﬂn} A | & fon)
1o i} ! L .-.F-"' o A
= {0.1280 % | | i i L
12 |lea. | | 0298 E b
SO e e B R T
14 : ST R | o3ts | ' 7 T
[ 'j{}.?siﬂ ]nws i ' i'—{u
1.6 ‘ 1296 | 0.394 | -0.04 |
| 1.1360 0038 | 1
1.8 ! 2432 | u432 | f
: ‘ 115680 DT [ :
y ! 2'“. o 4 i N i | = Pt =it
Since we are 16 find £ (LI)& /* (L1) so we use Newton fom_égﬁmla
i Fl ;_1 5 _]-- __2- : - L - i
y=ﬂnu1+umnﬂ}_+"—“;—]'£f{na-)+“{"-—§—}f"]a“ﬂm .
sx-"u- = E ' I r :
o h et : J i on i _-»-'[m
g, iy : s e L e i
LI T R [M]ﬁaj,ﬁ{m Wil s]ﬁ.;h“ :
di.l ; 2 L 6 ; 3 12 H e F"'{ili]. :
Differentiating equation (i) :
dr 1 '
qdn h _ =8
dy _dy du : oy e g -
Cdn dudr SR o 32 : __
dy o M1y, o o w2 MR L DI T T
= Af g | —— |A e e : a'y,
e E[éﬂnn*{. % ] qu*[ i v =20 £ Yo
1-100 1 g
p=ll p= s
IR i A - '
d_]-" et T : "
dan’ 5 = ; X

Hu}=—£ 01280+ {2*}/ ]}} 293—»{3{}5] _ﬂﬁ”ﬁ]*:}vuﬂ:a e

{zlj{} (1) +1|[!@}-QJ} ;-{-5.[;1"5]',-43:?{}’513 +1“5Uélz*1““[-}'5]"'34}[;”;]‘
12 = 120



http://studentsuvidha.in/

www.studentsuvidha.in

=0.66724 - : :

o i i rﬁ] el
A r.fuLffir \ﬁ‘u

T
-Lo ﬁn.n+m—nfffna-:+t—-—ﬁ" ‘*“”]eﬂ{_ua [m—l-;-"-ilzi"v-—*?Ja‘tm....
12 a2 -
Atl1 PR

£y =813125

Q. 3. (b)Y A river is 80 ft. wide. The depth 4 ft. at 2 distance x ft. from the bank is given by the
following table: B, : : |

i eclom o o a0 -“T*_' L] s |
] e b s Jogeea] e ] g T ass |

Ll 3 93,4

Find approximately the area of cross-section by :
(i) Trapezoidal Rule, :
(ii) Simpson’s i. rd rule

Ans. (i) By Trnpemulat Rule

A= f w’ ——I{yu + ¥y }+21y; R o A ¥ ]
=-;E [(u+-12)+-;1'.;4,5 +734924124+151+14+ 8)]

= 5[32+2{70.5]=5(32+141]

=5[144 2]
: " =T21sq .
(i) By Simpsen's ! Rule : _ i
A= _Ewﬂ‘jn- ——[U’u + Yo VA F s+ Yoy }+3{.’r’z gt e Yna )]

= ?[.;{}4- .'1-2}4 4(454 02+ 1515 Ej'-+- 2(TF4124%147] 4

s?[azmrz&sﬁiu&?}] Tedio '-

SUECI [1z+ 1472+ 674]

%ﬁ_m ..

Q. 4. (a} Fimi-' a root of the equation eos x =3 x =1 correci to three decimal plices by Secant.
method. ! : 3 ! ] '
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Ans. By Secant Method - ; e
] f{ﬂjmmh-mx—! _ SRR
kegpor et o & SOk (=ve) = f(a)
ﬂl}-:l‘lﬂ? ' _{ﬂnéjn} fiby '
a=0b=1
_aftb)-bita) 0{1.459?}~1{-2] 2 B
- b2 f{&}—f{a]‘ 14597+.2 34597
s v S ¢
' P ﬁn.} 3mmuhmmmu 1
. ms‘[“ :
b0y ki & e
i Eli.&ﬂl_éﬁﬂﬁ?ﬁi‘?ﬂt[lﬂi‘qﬂ e
—02656-14597 - _ ST X
=016430 e M
f{ny)=3{0:6430)-cos (26430)-1 g
=-ﬂ,{]‘j_‘ﬁ9 .
a=05781_ " b5=0.6430 .
oAt & Q5781(-00709)- ~06430(~0.2656)
U T 009 02656
* . xy =06672
' fl#;)=167T1 -
3 uumuﬁm}—mumm-—umup}
i 16771+ Q0709
x;=ﬂ.‘643-9. Y

MH&MHM

ﬂeﬂﬁﬂuﬂmmmﬂmlfﬂuﬁlﬁlqulhnnx +x° -100 = ﬂmrrﬂ:tm
three decimal places. - .

Ans. : f[n}m,t_.x .&1ﬂg=g__;_

" MNewton Raphson Method AT
{0y =-100=-ve
f(5)=0
F(6)=80

s e T L 46 16-100=52,
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Xp =496
= ﬁ"n:l
1 =y =
Y3, F0n):
=4 96+ 0.04035
“x. = 5.00035 . A
t i ey s popaaE10003). .
I lﬂﬁﬂﬂi} i
0.01950
65(}034-;: 3
v = 510003 -0,00029
oo, =5.00001.
Root is Sﬂl}ﬂﬂl Ans; A
Q. 5-{:] Apply UV factorization muhndmnnlreﬂnqqmﬂmw
3x+'l}'1-?:¢-4. 2x+$y+‘=5; Irrdy+z=7

Take -_ i
' op (2257TT)
. H38B4R

-

. -—5.1]?1]1—

Ans.” | U apgayeized
e+3y+z=5 i
-1‘!:1-4_y+_;='1 i
'I'heequah:unscanbﬂwntMmﬂufqrm . .
e [Z’r_ “Z_'.n" x| -[4] : y
b= e et | ety AU B B T e BE A [ L
i 1 i. _]I'=I_5 ¥
1 '“ 'U iy ulz H.]_]-“ I-.- -41 :
Iy 1 0}j 0 liz; ¥i3 =3
Ijl JJ I u ﬂ ”JE- z -.?'_
[' YT *
Where| LU =2 3 .l .
L' 341
my iy : 2 ll'u, i $ 2 T gt
by - Byt + iy lpigg +aig =203 1 -
Iyjty, hawy +ipty Byt +us | 3 41
Mg 1, iz “l“IJ =1

; fn“n—zﬂ"n’“?ﬁ
Iy =3 =l =1 "

Dy +upy =3 = uy =53

vesss ()

e i)
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- . : dyfigy +uyy 2L 0y =-TY3 .
. Fal':lii::*g + Ity =8 =il =h5
Sumilarly T yy =83
Putting in cquation (i)
1 0 o3 2+ 7.0 [&
¥3 1 0]jo §3 W3yl
{5 A0S S8 HET T
T S 3
0 53 -1y3)| y|=]V
0 0 -§5|z| |w g
1. 0 0lf«] [4
. From equation (iii) 23 b Qffel= 5]
O Tgste] |7
= e u=4,v=T7/3, w25,
. R xl 4
From equation {iv) ]V'D_ 53 ~1¥3f| »[=|¥3 it
: lo o -g5 ;J Vs '
Tyt T : =78 YL oE, &z E<Y8

Q. 5. (b) Solve the following equations by Gauss Siedal method :
ll:ll.l'.'_-l‘}'-l::=ﬁ.'l."-lﬂ_]."+zz=_—'T1,-.r_—'-.jf:+.]'ll}z=:ﬂ
Ans.  10v-2y-2z=6, x-10y+2z=-7,-x-y+10z =38
i : T 4
r=—(2y+2z+0
14::-‘( y ]'

e
=—(x+22+7) -
¥ m{ )

' 1
i = (x+y+8)
ey R z mir ¥
First approximation y y=0z=0=x =§10=6
Put : ' ’ x=6"

o,
=—{6+7)=76
W =g lo ) .
Kl! :.ﬁ, » =, o= .21 =.?35_
Second approximation i y=76,2=1936
= SxZe VX x ='Iiﬂ{-'_h: 76+ 2(.936) + 6)
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=09392 -
- =I_-f’l (93924 2x 936+7)
=1.8264
e TIE (9392+1 .3:%&4 +3)
=1.07624.
" Third approximation X3 :I_IEI {2x l;ﬁzﬁa{ +2x1.07624 +6)
| =1380528
hziujmhqhmmp%}
=10533
z;-ri%il$305+iﬂ53i&8}
=1.0434
Fﬂurrjl1 approXImEtion X, =%] [2x1.0533+ %x 10434 + 6]
=1.0193
Vy= i:_][l 019342 1.0434 + 7]

bt 2

=1.0106
£ —_%[1_01;“ 10106+ 8]

= =1.002%9
g=y=z=]
: : . A T |
Q. 6.(a) Find the largest eigen value and corresponding eigen veetor of thematrix A =|1 2 0/,
: 00 3
: 8.3 j
Ans, - A=11 2 0
003 '

Characteristic equation {4 -A/[=0 -
ey ey
e = R ) A e .
0 0 3-3 : i
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C == R (3N 63y =0 T e
L (-MRA-EAT G0
2 T A C A=3.4,-1
Maximum value =
Pv-‘} 6 1 [ -[0]
1 - 2-4 .0 lla (=
Lo,

e 0
7 'E' f 3_—' "!-; _.1'3_' _D_ ]
-3 6 1w [0
1 =2 '-i_] iy = (4]
0

10 0 ] (0]
. : 1 -T'U_
—3x; + 655 =0.= - + 113 =1 ;
Xy —2x3 20 =, —2v; =0 ; B
Let / = _.';1.-1—"& .
ap=2k Eo
- . 2 :
Eigen vector corresponds to =4 is & 1
[ 0
= X e ' 5 0 1
* Q. 6. (b) Find eigen values and eigen vectors of the matrix A by Jacobi’s method A =|0 -2 0.
, ] i 1 0 8
700 7 S
. Ams.. 4 A=l0 =2 0
= AL 10 5
i . o 5-4 b 55 S 2
ko -'-'”'].4445'113{9 2 e L i e e
= 0 5=k

—fﬁ-hf [i+ﬁ.j+{l+2]=ﬁ_’
: [}"4'2:'{1,—23—111-10?..]“[;']
(R3O 10k +241=0 RS
(A+2) (A2 ~6h-4%+24)=0 - i .
 (A42)(1~6) (A-4)=0
h=-24,6
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When & == by Sl L
r7 ﬂ' _.I'TII‘_. I[]

3 [ﬂ'— o -Dl Xy =io

1.0 '?Jl_xs i

Ayt =10
Xj 4‘?]3 = __'..ixl m-—?xi_

) : o mEk
LGy ay =0
: x3 =0
ST, T ox =0
{ﬂ
Ligen vector k, (1]

Whenh=4 [0 =6 0|z |=|0

_ -Eigmvmﬁrﬂé:mwnés Xy =ky! O

"Wl'.len‘l =4
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Q. 7. (a) Givéﬁ_%=x+ yi. p(0)=1 Use modified Euler’s method to.find y(0.1). y(Y,2)
; AT

& w(0.3)
ay -

Ans. e ‘ iz yt proy=1
ifn :

2 fimyi=x+ _1.-1
Vst =V + h _.I"{:xn.. ¥i)

- 4 h- :
¥rat .Tf‘ ¥u +E [.f{“‘g Hu 1'H-.ilr{.’r.lrml 1 ¥ul 1

oo L (O =1401(0+1%)
v . =1+0.1(1)=11
' x, #1=0.1
Modified formula
' e ¥ +1=11
Yo.qy =1+0.05((04 1 J {01+ (11 )]
—140.S[1+0.1+1:21]
=1+0.0512.31]
= 11155

\l'rﬁlluf Uf'_l',:u__-} _}r" | =.}'-J| +{ﬂ~!l“:'tn + "‘f.}

Yoz = Yo +0. ”{“.-"I" yoonl

i : 1118540, 1)[0. 13 (1.1155)° ]
~ 11155+ (02 1)[1.3443]
= 10155401344 .
N =1.2499 ' me N
Modified formula Yoy = ¥u+ (0.09) (s + 32 )+ (i 4 ¥ )

12499+ 0.05[{01y+ (11155)%] +(0.2+124997)
— 12499+ (0.08){1:3443 4:0.2 4 1.56225]
—~1,24990.05(3.1066)
=12499+ 01553

=1.40523 o
Yoz = 1.40523+(0.D[0. 2+ 1.9746) : ~
B b
M{u:li_i_'l.;d-fummla L Fam = Yoy +005 [x,52 + J’ﬂ.ll il 3 o)

L 162274005 [02+ 1.9747+0.3+ 2.6332]


http://studentsuvidha.in/

www.studentsuvidha.in

-P[ﬂ.ﬂ =1.8781
Q.7.(b) Using Runge Kutta method of order 4, satve y* = y+ xp', y(0) =1, y'(0) = 0, to find y (0.2)

any ¥ (0.2).

Ans. Ye=y+n', y(0)=] ¥'(0)=0
¥(02), ¥'(02)=2
: : dy
Substitule —=z=flx ¥z
o flx:3.2)
n"z-y
——=mxr y=g{n yz)
dn’
Imtial condition xg =0,y =Lzy=0
=02

Ji:I =hf{.x0s_]r'u13n}=-&30 =0.2x0=0

T =h3’{-*ns}'us3u}=h{xn:-‘u+}'u)
=02[0= 0+ 1] =0.2

ke =M (xy +a;z,_vﬂ+%+zﬂ em2)

=02z, + W2]=ﬂ.2{ﬂ+%§}
=0.02

my =hg [xg + /2, py +k [2,25 +m; /2]
=02{(xg +h/2) (2 m/2)+ vy + 4, [2)]

R T

02[{0.1)(0.1)+1]=(1.01)0.2
=.202

ks =hf (X b2, yo +ka /2, 20+ my/2)

=h(zy+m ,fz}'-=u;z[u+%}

0.2+.101 =.0202 _
: M :hg {‘ID -I-hflz, Yo +k,-"2, 20 +m!f2]
=h[{xo + 12} (yo +my/2)+(¥o +k2/2)]

=h ﬁﬂw %ﬂ[iﬂ ﬂ'iﬂfz]{ 1+ U—;}EH

=0.2{(0.1)(0.101)+1.01]
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=0.2[.0101+1.01] =0 2[1.0201)
my =0,20402
ke =022y +my)
=0.2[0+ 0.20402) = 040804
my = (0.2)[(0+0.2)(0+0.20402) + 1+ 0.0202]
=0.2[0.040804 +1.0202]
=0.2[0.061004]
=0.122008

y(02)=yp gﬂ]+‘_]5 (ky + 2K, + 2y + Ky )

*

=] +_T'5 [0+2(0.02)+2(0,0202)+0 .u4uéﬂ4j__

= l+é|ﬂﬂ4+ﬂ,ﬂ4&4 +0.040804)
~1.0202
(DN =z2(0)+ é{mi + 2y + Doy +my )

=04 ;1 [0.2 4+ 2( 202+ 210.20402)+ 0.122008]

= (1 [RO008 Ans.
Q.8.(a)Solve U, + U o =0 for square mesh with boundary values in the figure below : .
1 2 2 2 .

Ans,

n/
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Initially let uy 20

~Diagonal 5-pt formal

Standard 5 pt formula

By Diagonal formula

Mo,

n=4

Hence

www.studentsuvidha.in

1 L
iy EE [“‘-l A4 TG | ity =1 il e )|

o Rl [dim, g *ga, p T8, ar]

i 1
ﬂ'f +1) [ufu+1b +“I:J.||

far+l) []- ]
IJ ,,ﬁ_li.l f S e el " 'H‘"

i pel 1=

plr¥1[1+u¢+2+ﬂ1

=—[1+0+2+0}=.75

| e

it =i|_-1{] +2+2¥uy] .
1
=If.?5+2+2+ﬂ]=1,18'f
iy =%[D+ uy + iy +0] =187
1
ty _E[H: # Uy +24 0] =843
u:.n+f|] r:_{ﬂ_'_ytm'l +24 Ilr{":l
T :
(n#i) _ {m=l) (i}
L —':1_|H| +2+ 240, )]
L+l _ 1 (an+l) (m)
My EEE'H- 4y + a4 0))
ui‘”’” —-& [2+ ﬂ+u;’°+}} +u,g"+“]
HJ =843, n’m =1 42LH{!} =421, {H =961
wl? =961, 4! =1.481 4" = 481, u{¥'= 901

ul? =991 ul? =1.496,ul” =496, u? =998
4 L

ul® =998, 1Y =1.499, ul? = 499, u'? = 999

5 = 999, al =1.49995, 1" =.4995, 4! = 9997
) =.999

Wy = 1.4995

1y = 4995

gy = 9997
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s e

. Q 8. (b) Write nmﬂ;ﬂﬂer pmgramme for Tayior series method of solving erdinary
ﬂ#ere’n'h al l:qll.ihﬂi ﬁi!ll vllﬂﬂpruhlems '
ﬂnrls. e hﬂiﬁad 10'solve ﬁrst urder initial value problem */

pgpgrammsn]vemlﬂv- fi—n}'} yixg)=ro

# tn;lude <stdig.h>
# include. <math.h>
ﬂu;&.tfl'{]l i

mzinf )

i

L ¥

Wﬁl}'.& hoxf.x, v

ifitd, 1er ;

FILE * fp ;

fp =fopen ("result", "w") ;

printf(" Input initial poifit x, , initial value yp'n ).
Printf(" step size h and final value TP\ n"):
Scanf| "% %E %F %l Y, R, &y, &k, &xP) |
fprintf{ fp. "Initial point Jt'ﬁ, ="%f, initial", x4} :
fprintfi fp,"value ¥, = =%f \n: < Yol
fprintf(fp, "step size =%\ n", h };
fprintf(fp,"Final value="%f\n", xf};
iter={x-x; M1,

for (i =.l; ie=1ter ; [+ 4}

' y=3p +#* fxg. ¥ );

T=xp+4h
ifx <xf)
| Xy =X;

Yy =¥

i
I

fprintf (fp, "Atx=% 64 f y=%12.6e'n", x, ¥);
fprintf (" n Please see File ‘result’ for results'nin”) ;
fclnse{ﬁ:]:

return 0

!
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