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PART A — (10 x 2 = 20 marks)
nl2rx12

Evaluate j j sin(@+ @) d6 do .
0 0

Find the limits of integration in the double integral H f(x, ¥) dx dy, where R is
R

in the first quadrant and bounded by x =1, y=0, y* =4x.
Find the value of a if (x + 3y){ +(y - 22);' +(x +az) k is solenoidal.

If F=3x yLT - yzf, evaluate I F.dr, where C is the curve in the xy-plane
c
y =2x? from (0, 0) to (1, 2).

Find the equation of the plane through the origin and parallel to the plane
x+2y=3z+4.

Find the equation of the sphere having the points (2,-3,4) and (-1,5,7) as
the ends of a diameter.

Determine where the Cauchy-Riemann equation are satisfied for the following
function x? +iy?.
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12.

" Prove that the function u = x° — 3xy?+3x%-3y%+1 is harmonic.

Define essential singularity.

Expand e®* about z = 2i in Taylor’s series expansion.

(a)

(b)

(a)

(b)

®

(i)

®

(i)

®

(i)

PART B — (6 x 16 = 80 marks)

Evaluate J. I xy dx dy, where R is the region bounded by the line
R

x+2y =2, lying in the first quadrant. €:))

Evaluate J. I I (x+y+2)dxdydz, where V is the volume of the
4 .

rectangular parallelopiped bounded by x=0, x=a, y=0, y=b,

z2=0 and z=c. ®
Or
4 2z
Change the order of integration in I j dy dx and then evaluate it.
0x%/4
8
log2 x x+y
Evaluate I I I e dx dy dz. (8
0 0 0

Prove that V3" =n(n+1)r"? and hence deduce Vz(lj =0. Also
r

show that VxVr"=0. 8)
Verify Greens theorem I(3x +8y")dx +(4y - 6xy) dy where C is the
c .

boundary of the region bounded by x =0, y=0 and x +y=1. (8)

Or

Verify divergence theorem for F =(x?- yz)i +(y? - 2x)j + (2% - xy)k

taken over the rectangular parallelopiped 0<x<a, 0<y<b, 0<z<ec.

(16)

2 ' 95127




[image: image3.png]13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(1)  Find the foot of the perpendicular drawn from P(-2,7, ~1) to the
plane 2x -y + 2=0 and also the image of P in the plane. (8

(ii) Show that the lines x—4=y~3=z—2 and x~3=y~2=z—1

5 -2 -6 _ 4 -3 -7
are coplanar. Find their point of intersection and the equation of
the plane in which they lie. (8

Or

Find the equations of the tangent planes to the sphere
x®+y?+22-4x-2y-62+5=0 which are parallel to the plane
x+4y+8z=0. Find also their points of contact. (16)

(1) Prove that, an analytic function with constant modulus is also a

constant. ' (8)
(i1) Find the analytic funcfion f(@)=u+iv given
u=e*[(x® — y*)cosy - 2xysin y]. Also find v. 8)

Or
@ If f@=u+iv is  analytic, find f(z) given  that
Uty = sin2x )

~ cosh2y —cos2x

@ If f(z is a regular function of =z prove that

62 62 ; 2 ' 2 8
—6—36_2+§ @) F=4]f'(z)F. ; 8
. 7z -1 . . 2 2 .
(1) Evaluate I T 3 dz, where C is the ellipse x* + 4y = 4, using
2 -3z~ :
Cauchy’s integral formula. 8
.. . T, ) Tz2-2 Ly
(1) Find the Laurent’s series of f(z)= valid in the
Z+1)(=)(z-2)
region 1<|z+1|< 3. (8)

Or

2 ’

dé
i Evaluate | ———
@ vatuate J‘a+bcos¢9

(a > b >0), using Contour integration.  (10)
0 .

(1) Expand in Taylor series ad

about z=1. (6)
z+1
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