Program Name B.Sc./B.A. (Mathematics)
B.Sc. /B.A. - Part Il
Paper Code — MT- 06
(Numerical Analysis & Vector Calcuius)
Section-C
(Long Answer Questions gre s el T2)
ek T3 145 3k T & Each Question Carries 14% Marks

Q1 wa® X’ +Yy®+32° =3 3R 2x+3y +4z =5 % forg (L, 1, 0) v ot ¥ 3t sifireresy wwaet %
GHTRTT JTd SHIT)
Find the tangent and normal surface at point (1, 1, 0) of surface x*+y?+3z*> =3 and
2x+3y+4z=5.
Ans. [MT-06, P.No. 352]
Q2 @mddi x=0, x=1, y=0, y=1, 2=0, z =1 5 4TS & T FH
E=(2x—z)f+x2y J —x 22k foTu Tife SToreroT e w1 e shif)
Verify Gauss divergence theorem for F= (2x—2)i +x?y j—xz%k taken over the
region bounded by the planes x=0, x=1, y=0, y=1, z=0, z=1.
Ans. [MT-06, Page 387]
Q.3  3fachel THiER %: x+y St y(0) =1t srErer i afefdd faftr g e @ g x = 0.05
X
aur x=0.1 % fau y s Hifmg
Solve g—y =X+Y, y(O) =1 in the range using modified Evler’s method taking
X
h=0.05.
Ans.  [MT-06, Page 294]
Q4 favasmfafr® x =2 o x =4 % weg gfisor x° —9x+1=0 1 qel J1d HIfSY
Using the Bisection Method, find the root of the equation
x*—9x+1=0
between x=2 and Xx=4.
Ans. [MT-06, P.No. 229]
Q5 Ifedgays S i ufiediur v aiet dad @k C 2 ae fag Aifsme o

If the boundary of closed surface S is a simple closed curve C then prove that
@)  J(fvg)dr=[[(VFxVvg)ids
S

C

(i) [(fvg)dr=—[(gvf)dr

C



(i) [fdr=[[(AxVf)ds
(v) [rxdr=2[[nds

STEf F @9 g wﬁﬂw%w?:xf+yj+zﬁ

Where F and g are scalar function and r=xi+ yj+zK.
Ans. [MT-06, P.No. 405]
Q.6 FgHifmufes

Prove that

Ans. [MT-06, Page 323, 329]
Q.7 T wriertor =i &<t e Wiset Tl farfer gr e shifo
Solve the following system of equations by using Gauss seidal iteration method.

10X, —2X, =X, — X, =3
—2x +10x, —X; —X, =15
— X, — X, +10%; —2x, =27
— X, — X, —2X%; +10x, =9

Ans. [MT-06, Page 268]

Q8  dHRRd lf(sin x—loge’ +ex) dx =T 9T
0.2

(i)ﬁqrqm%ﬁw (ii)ﬁqmm%ﬁm
(iii) Tt frem & 317 T

FHThTT o Hel W & AT TRl & ST6 A 3 e 1 shiferg)
Calculate the value of Integral E;(sin x—loge* +ex) by
(1) Simpson’s % rule (i) Simpson’s % rule

(ii1)) Weddle’s rule.
Also finding the true value of the integral compare errors in the three cases.
Ans. [MT-06, P.No. 208]

Q0 afafw r SRW= t FEAT A A FrfaRad F1AE F A

If r is vector function of scalar t, find



. d|-dr d’r

| — r—

0 dt{ t dtz}
2|5 22

(ii) d {rdr d r}

. - )2
iy 2L rx{d—rx—d '

i) |k dr dr

dt? dt  dt?
Ans. [MT-06, P.No. 310]
Q.10 faghifvuis

Prove that

Curl Kgx ?jr“} =(n+2)r" a-n r”z(?.gj r

Ans. [MT-06, Page 336]

6 dx
Q11w [ 7 A
(i)ﬁqmm%ﬁw (ii)ﬁqmw%ﬁw
((DESSAEREEFIGE SIS
Calculate the value of Integral IG dX2 by
01+X
(1) Simpson’s % rule (i) Simpson’s % rule

(111) Weddle’s rule.
Ans. [MT-06, P.No. 215]
Q.12 R & ufafda fafr g h=0.02 @i g¢ 3 0< X < 0.6 # 1 3tarehet wefier &1
it
%=x+‘\/ﬂ et y =13 x=0
Using modified Euler’s method taking h=0.02 in the interval 0<x<0.6, solve the
following differential equation

%:xﬂﬁ‘ Where y=1 and x=0

Ans. [MT-06, P. 291]
Q.13 fag #fsT (Prove that)



Ans.
Q.14

AnS.
Q.15

Ans.
Q.16

Ans,
Q.17

AnS.
Q.18

. A\ (etee’)
(ll) (:J (sze , h=1
(iii) Azzsin(x+ h)+%:2(cosh—1)[sin(x+h)+1]

[MT-06, P.No. 33]
fewrsm fafr & x =2 991 x =4 % 7 gl x* —9x +1=0 T qa I1d HIfS
Find the real root between x =2 and x =4 of the equation by x> —9x+1=0 Bisection

Method.
[MT-06, Page 229]

e | [(3x® —8y2 Jax + (4y — 6xy )dy | 3 fere wrrer #f s v st srenfvr ifore sre C

TaA Y =X T y = x* R UNEg & i it )
Verify Green’s theorem in the plane for _[[(3X2 —8y2)dx + (4y - 6xy)dy] where C is the
C

boundary of the region defined by y=x” and y* =x.
[MT-06, P.N0.428]
fag FAifstT (Prove that)

0 [¢Ej= F.gradg +divF

(ii) v.(Exﬁ) 4 5.[V>< EJ—E(VX 9)
(iii) div grad ¢ =V?¢

(iv) curl (grad ¢)=0

[MT-06, P. 357, 359]

T TG ShifeAT ot forvaer o ek fererd o o1 weraan & fsx“dx 3 gfeTehe T T TOHT
HITSQ) gHeh! o Hel qeT SfUsTigse o g s 7T & HifSw) 36 et v fewoft fafay

3
Calculate by Simpson’s % rule an approximate value of Lx“dx by taking seven

equidistance ordinates. Compare it with exact value and the value obtained by using

Trapezodial rule. Comment on this comparison.

[MT-06, P.No. 212]

(i) fe= Trefiertott <t Stewrst gafer fafer gr st hifs

Solve the following system of equations by using Jaccobi iteration method.

10x+2y+z=9
2x+20y—2z=-44
—2X+3y+10z =22

Ans. [MT-06, Page 263]



Q.19

Q.20

ADnS.
Q.21

(i) foepre s farfer gro e tarenct wefiertor &1 2t 31 i)

Using Picard’s method, solve the following differential equation.

g_y —1-2xy e (Where) y(0)=0
X

(i) ¥ T TR BT HETeR J‘Eoﬁr F1 O T AR F = y4 +x2 —(x+ 2K @21 C, 3@
C
Foreget ot wfian  fors 3 (0,0,0), (1,0,0) T (11,0) #1

Evaluate IF .dr by Stoke’s theorem where F =y +x?]—(x+2)k and C is the
C

boundary of triangle with vertices at (0,0,0), (1,0,0) and (1,1,0).

Ans. [MT-06, P.N0.402]

(i) THTR ”E A ds 3T T 1T AT STl E=yzzf+zzxi+x2yI2 AT S, JUT ATiH A
S

famet x* +y*+2°=a®> #F ISR

Evaluate ”E i ds where F = x2y1 +x%z j+x2yk and S is the surface of sphere
S

x® +y? + 2% =a? in the first ortant.
Ans.  [MT-06, P.No. 374]
IR F :(Zx2 —32)?—2xyz j—4xk 7« gquTRat
M [[[VvxF av ) [[[Vv.F dv
Eh‘rqﬂslﬁ\‘:ﬁﬁmaﬁv gHar x=0, y:(v),z:O?r?JT 2X+2y+2z=4 A a2
If E:(sz —3z)i —2xyz j—4xK Evaluate
M [[[VxF av ) [[[Vv.F av
v v

Where v is the volume bounded by the planes x=0, y=0, z=0 and 2x+2y+z=4.
[MT-06, P. 379]

Sfda stader &t gt faftr % s g ol sl i gemar & y = f(x)=1.285 %
T x =1 A 91 it

Use method of iteration for inverse interpolation to find the value of x for
y = f(x)=1.285, given the following table.

X 0.736 0.737 0.738 0.739 0.740
f(x) 1.2832974 | 1.2841023 |1.2849085 | 1.2857159 | 1.2865247
| x 1 0.741




Ans.
Q.22

AnS.
Q.23

Ans.
Q.24

ADnS.
Q.25

AnS.

£(x) 1.2873348

[MT-06, P.No. 172]
fa T i 1owwﬁﬁ%ﬂﬁﬁwwﬂ%‘%¥;} dx =1 w1 e I g
EAIE
Divide the given interval into 10 equal parts Integrals J'Ol |Osi(i;2x2)dx by using

following formulas.

0) e % = (Simpson’s % rule)

(i)  fosgea f=m (Trapizodial Rule)

[MT-06, Page 217]

TR j[(sz —8y2)dx+(4y—6xy)dy]ém%1q qude | i T THT T Geard ifste st C
C

WA X =0, y=0Td x+y =1 R a1 & i afeeiar )
Verify Green’s theorem in the plane for j[(SXZ —8y? )dX+ (4y —6xy)dy] where C is the
C

boundary of the region defined by x=0, y=0and x+y=1.
[MT-06, P.N0.423]
fag FifStT (Prove that)

Q) curl (¢ Ej:gbcurl E+grad ¢><E

- -

(ii) curl(l—:)xajzl—:)divgdiv E+(g.V)E—(F.V)g
(i) curl (grad ¢)=0

(iv) div (curf Ej =0

[MT-06, P. 359]

forg ST (Prove that)
() S=?A

(i) &=V
Gii) 4 51+%2

(iv) ﬂ% ¢
[MT-06, P.No. 141]



Q.26

Ans.
Q.27

AnS.
Q.27

Ans,
Q.28

ADnS.

dx 1 ufeheT hST Foad: T3 fuafq & 7 &

ﬁw%%w%ﬁaﬁmr

01+ x?
Gf~Tehe AT 1 1Y)
11 : ,
. . , 3
Evaluate I01+ v dx using Simpson’s % and A rule. Hence obtain the approximate

value of 7z in each case.
[MT-06, Page 210]

afesr %o E=(2x—y)f+yzzj—yzzI2%ﬁ T @ it v w1 g FNT &S M
X2 +y® +2° =1 13t srefym R qem C geht ufeinT 2

Verify Stoke’s theorem fro the vector field E = (2X— y)f+ yz?]— yzzlz over the upper

half surface of x*+y®+2* =1 bounded by its projection on the x—y plane.
[MT-06, P.N0.411]

AT dH X2 +y? =4, 2=0, z =3 g IREF & W FeH E:4xf—2y2j+22|2 % forw
TG STUERT Y0 T FeT9H shifste| (Prove that)

Verify Gauss divergence theorem for E =4xi —-2y? )+ 2%k taken over the region
bounded by the cylinder x*+y*=4,z=0, z=3.
[MT-06, P. 392]

afy a 39 b e afT 8 ot g i B

If a and b are constant vectors, prove that

i) gad K?x gj | [?x aﬂ :(gx ?jx; (gx ?jxa
Gi)  div [?x (Ex ?ﬂ _ —2(?2)

[MT-06, P.No. 361, 362]



