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I nstructions to the candidates;

1)

Q1 is gOmpul sory.

Attempt-@2 or'Q3, Q4 or Q5, Q6 or Q7, Q8 or Q9.
Neat diagrams'must be drawn wherever necessary.
Figures toxthe right indicate full marks.

Use of eleetronic pocket calculator is allowed.
Assume;suitable data, if necessary.

Q1) Writethe correct option for the foll owing multiple choice questions.

a)

b)

d)

The second forward difference-A>F (x)for f (x) = x3 h = 2isgiven by

[2]

) 6 iy 12

iy 4 iv) 8

V(r®logr) is equalstd [2]
) rr(2logr +1) i) 1 (2logr +1)

i) r(2logr -1 Iv) rlogr(r+12)

Theresidueof f(z)=cotzatz=0is [2]
) 1 i)y 2

i) iv) O

The value of Ilfodr_,for F=xi +y]+2zk along'thepathn=t,y=1
C

z=tfromt=0tot=1is [2]
)
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f)

Q2) g

b)

Q3) g

b)

In Runge-Kuttamethod of fourth order, the value of K, is [1]

: h g

) 5106 Y) ) hf (%, Yo)

h K :

iy hf (%, 5% +71) v) (X%, Yo)

The poles of 29 g
epolesof (o ze gy are [1]

)  —-1£-373 i) 1,3, 4

iy £1/8,3 iv) 1,23

Fiheculdio polynomia by Newton's forward difference formula. Hence
find f (4). [5]
X o 1 2 3
f(9 1 2 1 10

A

1 rd
UseSimpson’s(gj ruleto eval tate j ( < jdx by dividing theinterval

into 4 equal parts. [9]

Using Euler’s modified mé&thod, find the value of y at x = 0.05 given that

% = X2+, y(0) = (2iterations only). [5]
OR

Thevelocity distribution of fluid near aflat surfaceisgiven below~ [5]
x 01 03 046y 08

v 0.72 181 273 347

Where x is distance from surface (mm). v is vgeeity (m/sec). Use
Lagrange'sinterpolation formulato find v at X =0.4.

th

Evaluate I N taking h—g by using(Simpsort's 3 rule compare

with actual value. [9]
Use fourth order Runge-Kuttaformulato fingtthe value of y when x =1

Given = _ andy(0) =1takehsL. [5]

dx y+ X
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Q4) &)

b)

Q3) 8

b)

Q6) &)

b)

Find the directional derivative of f (xX.y, 2 =x?y + xyz+ Z at (1, 2, -1)
along normal to the surface x?y® =@xy + y?z a the point (1, 2, 0).  [5]

Show that the vector field F £{y? cosx+ z%)i + (2ysinx) j + (2xz2)k is
conservative and find scalarfield ¢. Suchthat F =V ¢. [9]

r4

Show that V7 Mgﬂ -2 (3]
OR

Find Are values of a, b, ¢ so that the directional derivative of
¢'= axy® 4 byz+cz’x? a (2, 1, 1) has a maximum magnitude 12 in the
directionparallel to x - axis. [5]

If &< yzi + 24 + xyk, F, =(ar)a thenshowthat F, x F, issolenoidal.
[5]

For scalar functions ¢ and y show thak [9]

VAV y —yN9) = VY — Ny

Find the work dong in\moving a particle in a force field
F =3xyi —5z] +10xk &longthe curvex =2+ 1,y = 2t2, z=t* from
t=1ltot=2. 5]

Using Gauss-Divergence theorem, evaluate Hif.ﬁds where

F=x% +y®] + 2%k and sisthe surface of the sphere x2®y2+ 2 = &2.

[5]
By using Stoke’s thoerem, evaluate “(VXIE)-ﬁdS for

F = yi + 2] + xk wheresisthe surfate of the parabolidez=1—x?—y?,
z>0. [9]

OR
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Q7) 8

b)

Q8) &)

b)

Q9) 8

b)

A vector field isgiven by F =cosyi + x(1-siny)] . By using Green's

2 2
theorem, evaluatejif.dr_ whergcistheellipse %4_% =1,z=0.[5]
dv r.A
Show that J'J;_[sz;jr—zds. [5]

By using Y Steke’s theorem, evaluate _[If.dr_ where

F=snZ +cosxj +sinyk and ‘c’ is the boundary of rectangle
O=Xgn, 08y<1& z=3. [9]

If v23x%y - y?, then find it's harmonic conjugéte u. [5]

2
Evaluate 4} z +1dz, where cistheqircle |z— 2| = 1, by using Cauchy’s

z-2
Integral formula [9]
Find the bilinear transforniation which mapsthe pointsz=1, i, 2i onthe
pointsw ==2i, 0, 1 respeciively. [9]
OR
If u=x*—6x%?+ y*then'\find v such that f (2 = u + ivisanayticé&
determinef (2) intermsof z o]

Evaluate (}59”(”22) 22 47 where ¢ is the cirdle [z+= 4, by Residue
d (z=2)

theorem. [9]

Find the map of the straight liney = x under thetransfermation W= Jo1

[5]
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