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1)
2)
3)
4)
5)
6)
7)

Q.1 is(compul sQry.

Attempt, Q2 er \Q3, Q4 or Q5, Q6 or Q7, Q8 or Q9.

Néat diagrams must be drawn wherever necessary.
Figuresto-the right indicate full marks.

Use of ‘gectronic pocket calculator is allowed.

Assurme suitable data, if necessary.

Wijte numerical calculations correct upto fourtdecimal places.

Q1) Writethe correct option for the follQwing muttiple choice questions :

)

ii)

The divergence of vector fierd

F =334 +3y7] + 2xak( @ point (1,1,1) is [2]
a 14 b) 2
c 12 d 8
If f (X) =x3 h=1, AV{[X) isgiven by 2]
a 2 b) 1
c) 2 d -1
Z+1 .
The value of j dzwhereCis|z|=1, [2]
= Z-2

a o0 b) /2xi

. 7
C) Amui d) 2

P.T.O.



vi)

Q2) g

b)

By Gauss - Divergence theorem _”r“ » Ndsis equal to [2]
S

9 3ffav [l 7o

0o |[[Jav d) 0

Inverse shifting operator isequivalent to. [1]
a 1-+£o b) 1+ &

c) ,1+p d 1-V

If £4@)/is anaytic on and within a closed conter C then by Cauchy's
Intégral-theorem qS f (z)dzisequal to [1]

C
a) ~ 2mi b) i
eV 0 d 1

Using Newton's forward differenee formula, find a polynomial passing
through the points(0,1), (1,1)142;7), (3,25), (4,61), (5,121). Hencefindy

dy

and ix a x=0.5. [9]
The speed (km/hr) of Atain which startsfrom rest isgiven by thefollowing
table, the time beingreCordedin minutes. [5]

t(mnutes) | 0| 2|4 6| 8| 10| 12| 14| 16| 18| 20

v=dgdt | o|10418| 25|20 32|20][1n|s5]2]e
(kmvhr)

Find approximataly the total distance runin 20 minutes USing;SYmpson's

ld I
grdrule.

Determine using modified Euler's method theyalue of\y'at x = 0.1, given
[5]

d_ x* +y,y(0) =1.
dx

Take h = 0.1. (Two iterations only)
OR
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Q3) 8

b)

Q4) g

b)

Q5) 8

b)

Given thetable of squareroots, calculate the value of /155 by Newton's
backward difference formula. [9]

X 150 152 154 156

y=+/x | 12247 | 12329 | 12.410 | 12.490

¢ dx
Evaluate | o

0

1
2 using Trapezoidal ruletakingh = 2 [5]

d
UsirigTourtH order Range-K uttamethod, solve d_i =J(X+y), y(0) =1

tofind y'at x = 0.2 taking h = 0.2. [9]

Find angle between the normal to.the surface xy = 2 at (1,4,2) and
(-3-3.3). [5]

Find the directional derivativeof ¢-=x*—y?— 222 at the point p(2,-1,3),

in the direction PQ where Q.is (5.6;4). [5]

Show that the vectopfi€ld FE.=(8xy +Z) T (42 —2) ] + (4x2-y) k is

irrotational. Find scaral potential function . [9]
OR

Find directional derivetive of ¢ = e* cos(yz) at theoriginin thedifection

. — - ¢ T
tangenttothecurve ™ =asint+ | +acost | +at'k att=z. [5]

Provethat b xV(a-Vlogr) = -——

) (b= T [5]
r

bxa 2@
"

Find angle between the tangents to the'turve P=t7 + 2fj —t’k at the
pointst=1andt =-1. [9]
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Q6) a)

b)

Q7) &

b)

Apply Green'stheorem to evaluate ;
I(xzdx + xydy)
C

Where C isthe curve of region enclosed by y = x? and theliney = x.
[5]

Using Gauss - Diyergerice theorem, evaluate : [5]

H Oy 2%k) o ds
S

Over the'surface of X2 + y* + 22 = 1.

USing Stoke's theorem, evaluate : [9]

jj(wﬁ)oﬁds

far F=(x*+y-4)i +3xy] +(2xz+2%)k overthe surface of hemisphere
X? + y? + 72 = 16 above the XOY~glane.

OR
Find the work done in meving @ particle once around the ellipse
2 2
X 1Y _1 7-0 underthefieldof force given by
25 16
F=2x-y+2)I +(x+y+79)] +(3x-2y+42)k. [5]
Using Gauss - Divergence Theorem, show that [9]
[[[5av =f[Sonds
\% r S r
Using stoke's theorem, evaluate [5]
j j (VxF)ods

Where F = (x* - y*)i —xyz + y’k and Sisthesurface

X2+ 4y?+ 72-2x=4 above the planex =0,

[5925]-211 4



Q8) a

b)

Q9) 8

b)

1
Ifu= > log (x*+ y?), find V sugh that f (2) = u + ivisanalytic function.
Expressf (2) interms of z [9]
eZ
z+2
|z+2|=2 [5]

dz whereCisthecircle

Use Cachy'siritégral formulato evaluate <j>
C

Find thelbilinear transformation which maps the points 0,1,2 from z

1 1
planeon to the points 1, 23 of the W - plane. [5]

OR

Show that the analytic function f (z) with constant modulusis constant.

[5]

z

Useresiduetheorem to evaluate <j5 D K7 dzwhere Cisthe contour
“N(z+D(z+2)
1
+1l=—. 5
2+ 1= (5]

. 1 : :
Show that the transformationw =z + 3 —2i mapsthecircle|z=2intoan

ellipse. Find centre, seri-major and semi-minor axes of ellipse o]
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