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10.

11.

Answer ALL questions.

PART A (10 % 2 = 20 marks)

32
Evaluate J f(x +y )2 dx dy .
41

Change the integration Jj J I (x, y,z)dx dydz into gpherical polar

co-ordinates.

Prove that V (r” ): nrtE

If V= (x+3y)i+(y-2z)j+(x+ 1 2)k is Solenoidal find 4.

Show that an analytic function with constant real part is constant.

Find the fixed points of w=(3z~4)/(z-1).

Evaluate fdz/(z ~3)* where C is the circle } z ’:1.

Find the Laurent's series expansion of f (z)= eQZ/(z -1} about z = 1.

Find L[tsin2t].

Find L {_‘ 1 }

(1)

(ii)

(s-3)
PART B — (5 x 16 = 80 marks)

2-x

Change the order of integration and then integrate JAxy dydx . (8)

O Gy b

By transforming into cylindrical polar co-ordinates evaluate
J.J-ﬁx2+y2+22)dxdydz taken over the region of space defined by

x> +y*<1 and 0<z<1. (8)




14.

(&)

(b)

(b)

(a)

(b)

(i)

(i)

(ii)

1)

(i1)

1)

(i1)

(1)

(i1)

(1)

(ii)

iind the work done when a foree # - ;(x'{’)' ey’ "-x)/ﬁ (v ay )/ M0veg
a particle from the origin to the point (1, 1) alongy: a? ®)
tivaluate jﬁ'.a’,.s' where Fodwi Oy" i1 2" pand s ol tiirfagy
5
. A : 2 2 - s
bounding the cylinder x” + y* w4, » - 0, 3. (8)
Or
Find  the wvalues of a and & so ihai  the sitrfaces
ax® ~by? z = (a +3)x2 and 4x” y--z° 11 may cut orthogonally g
(2, -1, -3). 8)

Verify  Gauss  divergence  theorem  for the  functioy
F=yi+ xj+z>kover the cylindrical  region  bounded by
x*+y”=9,z=0andz=2. (8)

£ (2) = u +iv is regular function then prove that

Find  the  analytic  function whose  real part s
sin 2x/(cosh 2y - cos 2x ). (8)

Or

Find the Bilinear transformation that maps the points Z = —1, 0, 1
in the z — plane on to the points @ = 0, i, 3t in the w — plane. (8)

Show that V = ex (ycosZerxsinQy) is harmonic and find the

corresponding analytic function f(z) = u + iv. (8)
Evaluate _f(z -2)/z (z-1)dz where C is |z|=3. 8)

Find the Laurent's Series expansion of (-1)(z +2)(z +3) valid in

theregion2<)z(<3. (8)
Or
2
Evaluate jcos 20/(5 ~4cos0)d0 using contour integration. (8)
0

Evaluate de/(xz +a2)<x2 +bZ) a>0;6>0 using | contour
0

integration. (8)
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v mo B ! _ o e
)i \(7; 15. (a) () Find the Laplace Transform of e [¢ cos 2¢] and «—(w - ()
/
1 surface (i) Bolve the differential equation, using Laplace trangfor
YAy Ay e D given that v (0) = 0 and ¢ (0) - 0. (i)
(8)
Or
(b) (1)  Find the Laplace transform of a triangular wave function
surfaceg .
ally at F) =t D<i<a
(8) =201 a<l<2awheref(t+ 2a) =[ (). (&)
inction (i1)  Using Convolution Theorem find the Laplace inverse of
d o
by (s+2)/(s? + 45+13) (%)
(8)
(8)
is
(8)
0,1
(8)
the
(8)
(8)
lin
(8)
‘8)
r :
3) | i
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