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M.Sc. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.
SECOND SEMESTER

COMPUTER TECHNOLOGY

XCS 122 — ANALYTICAL GEOMETRY AND REAL AND COMPLEX ANALYSIS

Time : Three hours

10.

(Common to IT/SW)
(REGULATIONS 2607)
Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

2 x
Evaluate J' cﬁy e

5
lox +y

21
Sketch the region represented by ”.f (xx,y)dxdy.
: 00

Find the maximum directional derivative of ¢(x, y,z)=x>y*z at (1, 1, 1).

Find the value of a if F =(x +3y )i+ (y - 2z)j + (x +az)k is solenoidal.

Find the equation of the plane through (1,2,3) parallel to the plane
4x +b5y -3z ="17.

Show that the sphere whose centre is (1, 2, —2) and radius 3 passes through
the origin.

Show that xy* can not be the real part of an analytical function.

If w=u +iv is a regular function of z , prove that i"—”—z —ié—w—- .

dz oy

2
Evaluate jz +35 dz , where C is the circle |z|=1.
z "
¢

Obtain the Taylors series of f(z)=e* about z = .
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PART B — (5 x 16 = 80 marks)

) xI2 7/2 xy
Show that —d dydx=2—
ow tha j‘ J cos—dzdy 5

0

Find the area bounded by the curve y = x* and the line y =x +2.

Or

e

Evaluate by changing the order of integration, j‘ I — dydx .
0 x

Prove that, by double integration the volume of the ellipsoid formed

2 2
by revolution of the ellipse 5—2— + %é-= 1 about y —axis is g—zzazb 3
a
Show that the two surfaces 5x> —2yz-9x =0 and 4x’y+z° =4
cut orthogonally at (1, -1, 2).
Find the work done by the force F =3xyi —y® j,when it moves a
particle along the curve y = 2x%in the xy-plane from (0, 0) to (1, 2).
Or
Use Divergence theorem, to evaluate H(flxzi —y2j+ yzk) ‘A ds
s

where S is the closed surface of the cube bounded by x =0, x =1,
y‘—"oy y=1; z=0,z=1.

Using Stoke’s theorem, evaluate IA -dr where A = (x2 - yz)i +2xyJ
¢

and C is the rectangular region of the z = 0 plane bounded by the
lines x=0,x=2, y=0 and y=4.

Find the equation of the plane which contains the two parallel lines
x-3 y-2 z-1 i x—2 _y+3>:z+1

1 -4 5 1 -4 5

Find the equation of the sphere which passes through the points
(2, 1, 1) and (0, 3, 2) and has its centre on the line
2x+y+32=0=x+2y +2z.

Or

2
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Find the length of the shortest distance between the lines

x-1 y-2 2-3 andx+1—y _2-1 1
1 -2 3 2 -1 3

Find the equation of the tangent planes to the sphere

x%2 +y2+2% ~4x+2y-62+5=0 which are parallel to the plane
2x+2y-2=0.
Show that an analytic function with constant modulus is constant.

Show that u=3x?y-y*® is harmonic and find the conjugate
harmonic function.

Or
If f(z)=u +iv is analytic, find f(z) if 2u +v =e*(cosy —siny).

Show that the families of curves u =e*cosy and v =e”sinycut
orthogonally.

Using Cauchy’s integral formula, show that I___‘;{Z__z 2 ,
C (22 + 4)2 16
where C :|z-i|=2
Show that j et —(% - ——25—) using contour
x2 +4)(x2+9 e ~
integration.
Or
1
Expand f{z)= —————— in the region 1 <|{z|<3.
pandifle)s ) va gi |z]
2
Show that I—J—?——— s L .
g17-8cos & 15
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