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I nstructions to the candidates:

[Max. Marks: 70

1) Attempt Q.1(Q20or Q3,Q.4 or Q.5 Q.60r Q.7, Q.8 or Q.9.
2) Neat diagramhsmust.bé drawn wherever necessary.

3) Black figures to.theright indicate full marks.

4) Assuniestitabledata, if

necessary.

Q1) Write the corréct option for the following multiple choice)questions.  [10]

a) Lagrange’s polynomial through the points

xW0 [ 1] 2
vl 41016

)  y=5x"-3x+4

) y=5x"-9x+4

is given by

b) The curl of the vector figld

F=Z1+x]+yk at(}/0,~1Yis

) 27+2k

i) J+k

i) y=5x"+3x+4

v) y=X-9x+4

i) 2 +27+2k

iv) T+]+k

¢) For F=yi +7 the value of [F.dr along the curveqyst, yi=t, z= 2t

fromt=0tot=1
) 773
i) 3/2

i) A/3
)<L 273

d) The value of I%dz where C is ‘Z—2| Y

) 27

i) 67

) Y4z

1) 87

PT.O.



e) InRunge-kuttamethod Kk, k,, k;, K,(are Calculated theny=y +k, where
ks calculated from [1]
D k=tik+korkk) i) k=l + 2k 42K k)
i) k=g (k£ 2ok K v) k= (k42K 2k k)

f)  Vector fieldwF 45 solénoidal if [1]
) VxE=0 i) V.F=0
i) \V2F=0 V) FV=0

Q2) a) Apply Edgrange’s interpolating formula to find polynomial passing

throughyset of points. [9]
x [0 |1 | 2| AlsoFind Value of
w4 |3 ]6 y at X=1.5.

b) Y Use Trapezodial rule to evaluate _[ X€ dxby taking h = 0.1 with [9]

0
X 001 |02 03944105 106[07(08]| 09 |1

f(X)=XeX2 0 {0.101{0:208 [ 0328 [0.469 |0.642 [0.86(1.14|1.16|2.203| 2.7

c)

Q3) a)

b)

Using Runge Kutta Fotarth ordeér method to solve % =JX+Yy,y(0)=1

to find y at x= 0.2 taking‘h= 0.2. [9]
OR
Using Newton’s Fotyrard difference formula, For following data:& find
polynomial X 0 2 | 4 6 8
y 5 129 | 125 | 341 725 [5]

Evaluate ”J/.ZSi%XdX by using simpson’s (gjd rule by(dividing interval
into four poarts. [9]
By using Euler’s method, find y at X =0.4"for % = x>+ Y, y(0)=1 with
h=0.1. [5]
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Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Find the directional derivative ofr¢=X’y+YZ’ at (1, —1, 1) along the
direction 1 +27 +2K . [5]

Show that F = (4xy+ 2 )i 4£{2X* —2)] +(3xZ* — y)k is irrotational. Also
find the scalar goféntial & such that F=V ¢. [9]

Find the angle’” between the tangents to the curve
= (t> +D) (4t23)] +(2t> —6t)k at the points t = land t = 2. [5]

OR

Find the directional derivative of ¢ =4XZ°=3X’y’Z at/(2, -1, 2) along the
tangent to the curve X=¢€" cost, y=€sint, z=¢e ‘at t = 0. [9]

Find the constants a & b such that.thessurface ax’ —byz=(a+2)X will
be orthogonal to the surface 4X%y#Z’ =4at the point (1, -1, 2).  [5]

v.(r vij it [5]

rn

Using Green’s theoremgshow that Area bounded by a simple clased

curve C is given by %jxdy—ydx. Hence find the area ofcellipse
x=acos(d),y=0sin(0). [5]

Evaluate J.I(Xi_-ir yj + Z2R).d§Wh€1’e S 1s the surved)surface of the

cylinder X’ +y* =4, bounded by the planes 2= 0 dnd z= 2. [9]

Apply stoke’s theorem to calculate _[ 4ydx+2zdy+6ydz, where C is

the curve of intersection of X* + y* + 7> =62z and Z=X+3. [9]

OR
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Q7) a)

b)

Q8) a)

b)

Q9) a)

b)

Evaluate [F.dF for F=(2xy+32)['5 (X’ +4y2)] +(2y’ +6x2)k along

the straight line joining (0, 0, O)and (1, 1, 1). [5]
r_ A

Show that .UT“ ds=0. [9]
r

Evaluate ”VxF.d sfor F=yi +7 +xk where S is the surface of the

paraboldid™Z =1-x>—y*,Z>0. [9]

[flusx"£6xy*+y*, then find it’s harmonic conjugate ‘v’ such that

f (2) =u¥iv is analytic. [9]
Ewvaluate 4) & dz, where ‘C’ is thé@ontour ‘z+1| :l using
Y (z+1)(z-1) 2’
Cauchy’s integral formula. [9]
Find the bilinear transformatidn,<which-send S the points 1, 1, —1 from
z-plane into the points i, 0, ~.0fthe W-plane. [9]
OR
If v=3x*y-y’, thenfid it’s’harmonic conjugate ‘u’. [9]
Z+2z

Apply residue theorem'd@o evaluate 95(2 T1(Z-9) dz where ‘C2is

z-3]=3. [5]

Show that the transformation w= Z+%—2i maps (e -circle, {7 =2 into

an ellipse. [9]
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