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I nstructions to the candidatés;

1
2)
3
4)
5
6)
7)

Q.1 is cempulsory.

Attempt Q2:0r'Q3, Q4 or Q5, Q6 or Q7, Q8 or Q9.

Neat diagrams must be drawn wherever necessary.

Figuresito the right indicate full marks. Ay
Use-of electronic pocket calculator is allowed.

Assume suitable data, if necessary. \,

Write numerical calculations correcrt)pto four decimal places.

’1«,

Q1) Writethe correct optionsfor the @I I OWI ng-multiple choice questions. [2]

a)

b)

For f(X) = X2, h=2, secoradft)rward difference A*f (x) isgiven by
/

) 6 ¢ P iy 12
i)y 4 ) iv) 8
Unit vector in the direction normal to the surface X2+ y*+ =9 at (1,2;2)
is P [2]
1im e o5 1 o e
) Ut 2042K) i) (7 -27-2k)
3 3
1- - = 1, 3
iy, S(E+T +k) iv) (T +2]4 2k)
3 9
Cj>4z +Zd
The value of (z-1) ZwhereCis |z)c2 [2]
1) S ii) =10
jii)  —10mi iv) -5

PT.O.



d)

f)

Q2) g

b)

For F=x% +xyj the value of 95 Fdr for the curve y?= x joining the
C

points (0,0) and (1,1) is [2]
: 1 , 7
1) > i) 12
5 _ 2
i) 12 V) 3
The Caughy integral formulafor analytic functionf(z) 1s [1]
_ f(2) ) f(2)
) {9(2— a) iz ) ?(z+ a) o7
f(2) : 1 ¢54(2)
i) Cﬁ(z 2)7 O V)| om <f(z—a) az

dy N4
Given equationis d_ = f(x Y)Wh initial conditionx =x,, y=y, and his
step size. Euler’ sformulatt{caf:ulate y,ax=x+h,isgivenby [1]
: A
)Y, = th 0 ¥ ) y= Y, hf(x,y,)
/ : .
i) y,=y+h f(Xo,(yo) P iv) y, = hf (X, ¥o)

-

C

Find valueof y for x=0,5 using newton’s forward difference formutsfor
followingdata .. [5]

~

X [0 ]2 293 |4

Yoo .| 541 25| 100/ 250

th

3
By'using simpson’s (5

data [S]

7
rule, find the vél de of If(t)dt for following
1

t |1 /2 |3 |4 |5 |6 |7

f(ty | 81| 75| 80 | 83 | 78 | 70 | 60
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Q3) 3

b)

Q4) &)

b)

Q5) 8

b)

dy

Given v X* + v, y(0) =1. Determiney(0.02) by using modified Euler’s
method, take h=0.02 [5]
OR
Find longrangé€ sinterpalation polynomial for following data. [9]
X |0 | InJ:2
y | 7 /2| =T
1
By.trépezoida Rule, find the value of Il e dX by-taking h=0.25 [5]
0

d
Use Runge-K uttamethod of fourth order.to solve gg- =x*+y%,y(D=15

irifheinterval (1,1.5) with h=0.1 [5]

\’J
Find the directional derivative G&pefunction d=xy+xyz+Zat (1,2-1)

inthedirection —8i° —8T+§k“\' [5]
Show that N Z,
‘ JE—
E=(2x2 + 6Y)T + (6X<2yz)]+ (3x°Z* — y?)k is irrotational. Find
scalar potential ¢ {Jmthat F=Vo . [5]
dr_ C,
If r_xazo,them show’that 7 has a constant direction. (5]
v OR

&
Findthedirectiond derivative of thefunction ¢ = 4x£> 5 3x*y*z at (2-1,2)

inthe direction 27 — 3] + 6k [5]
Provethat = Xt issolenoidal (5]
X°+y?
Prove that Vo{rv(inﬂ ZW [5]
r r
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Q6) a)

b)

Q7) &

b)

Q3) a)

b)

Find the work done in moving aparticle once round the ellipse
x=5 cos0,y=4 sin6, z=0 under the field of force.

F=(2x-y+2)i + (X+ y—-2) j#(38x* - 2y* + Z)K [5]

Evauate ﬂ r.ndsaver the surface of a sphere of radius 4 with centre at

origin. S [5]

Apply stoke'sthedrem to evaluate j (yi + 7 + xK).dr whereCisthecircle
C

given'y/ e+ Vo+ 22=4,x+z=2 [9]
OR

Evaluae j'E-dT for N
C
F=3X% +(2xz-y) | + zk dong th&%raight line joining O(0,0,0) and A
(1’111)' (\'J [5]
Apply stoke's theorem to evaluaie _[ 4ydx + 2zdy + 6ydz where C isthe
(G
circlex®+ y?+ 22—62=‘G,,},<—2-FS=0 [5]
/ : o
Use divergence thegrefn toevauate ”(Xl +Yj + 2°k).dS where S is the
g s

surface of the cylinder Yoo y*= 4 bounded by the planesz=0and z= 2[5]
(g

-

Iff(2is analytic(fﬁnction of z, and f(2) = u + iv provethat

(;—;+a—;]|Ref @[ =21 (5]

Evaluate Sf)log z dzwhereCisthecircle |Z{=4 [5]

Find the bilinear transformation which ynaps:the points 0,-1, i of the

z-plane onto the points 2,00,%(5+ 1) of w-plane [5]
OR
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Q9) a

b)

01 |
DetermineK siich tht the function’ | (2) = S10g( +y?) +itan™
isanalytic ?8'\0
| &

Evauate 4) cot zdgvhere @ circle |z|=4 by residue theor OS]
o) i ;

C

oY W
Show that ur@ra@%rmaﬂ on W= S X—axisin zﬁl ane is mapped

onto th@%{g@ -K.
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