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Answer question No. 1 and any four from the rest.

1.  Select the correct answer : A . (10 x 1 =10)

(i) The divergence of (3x% +5xy?j+xyz°k) at the point (1, 2, 3) is

(a) 20 - (b) 40
() 80 . (d) None of these
(i1) The unit normal vector to the surface x%y+ 2xz =4 at the point (2, -2, 3) is
(a) é—(—i+2j+2k) (b) %(i—2j+2k)
(c) %(i +2j—-2k) (d) none of these
; 2
(111) The general solution of the equation i—%} ks 3ﬂ +2y=0 is
dx~  dx
(@) y=Ae™+Be™ - (b)) y=Ae"+Be*
() y=e*+e™ i (d) y=(A+Bx)*
(iv) The integrating factor of the differential equation (1+ y*)dx = (tan! y - x)dy
18
(a) etzm 1x (b) etan # ¥
(¢) tan 'x (d) tan'y
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5.. (a)

(b)
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(b)

©

Solve the differential equation (D - 2)% y = 8(e** +sin 2x). (6)
Solve any THREE from the following : B3x3=9)

Q)  (x*+yt)dx- xy>dy =0

(i) P =sin(y-px) \\,‘\b"““ e
C,e““a\)(\“ e

P\ AT Al

Gil) (1+ xz)gl +y=etanx - oo™ G ;;;;3‘ o
X 6\“ AT D
W2 nowe
(iv) y=2px+p'x®. \«\a\‘f“
: e ’ . d?
Solve in series the differential equation = xy =0, (5)
dx* ;

Express the polynomial x* +x3+x%+1 in terms of Legendre polynomials.

(5)
2
Show that J,(x) = J—[
x

Prove that u=y®—3x%y is a harmonic function. Construct its harmonic

AL
3x2x sinx—%cosx]. (5)

conjugate and find the corresponding analytic function f(z) in terms of z. (5)

Evaluate LEdz from z=0 to z=4i, first along the straight line z=0 to

2 =92i and then along the line to z=4+2:. (5)
- -2z
State Cauchy’s integral formula and hence evaluate §( D where C is
: c(z+
the circle |z| = (5)

Consider the transformation w =ze'™’* and find the region in the w-plane
corresponding to the triangular region bounded by the lines x=0, y=0 and

x+ y=1 in the z-plane. (5)
(z-2)(z+2) .

Expand the function f(z)= in the region 1<z < 4. 5

p f(z) il (z+d) g Ef (5)

State residue-theorem and apply it to evaluate §—f~2izz—— where
2(z-1)(2+2)

C in the circle |z‘ =8 )
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