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SECOND SEMESTER

XCS 122 - ANALYTICAL GEOMETRY AND REAL AND
COMPLEX ANALYSIS

SOFTWARE ENGINEERING
(Common to Computer Technology, Information Technology)
(Also applicable to Regulations 2009)
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

1. Evaluate j:.‘:j: (x+y+ z)dzdydx

2. Find the area between the circle x?*+y*+=a” and the line
x+y=a lying in the first quadrant.

3. If Fis the position vector of the point (x,y,z) prove that
i
A(r)y=-F.
r

4. Find the values of the constants abc so that
F=(axy+b2) +(3x* —cz)f + (3xz* - y)k may be
irrotational.

5. Find the equation of the plane through the origin and
parallel to the plane x+2y = 3z2+4.

6.  Find the centre and radius of the sphere
2(xt+y?+22)+6x- 6y +82+9=0.




[image: image2.png]7. Verify whether fiz} =eis analytic.

8. Prove that the real part of an analytic function w = u + iv
satisfy the Laplace equation in two dimensions.

9. Evaluate I ﬁldz
z

10. State Cauchy’s residue theorem.

PART—B (5% 16=80 marks)

11. (@ @ Evaluate m‘v(x+y+ 2)dxdydz where V is (10)
the region of space inside the cylinder
x*+y* = a’that is bounded by the planes
z=0andz=h.

()  Evaluate L Xty + (x—z)dy + xyzdz ®)
where' Cis the arc of the parabola y = x*
ifi the plane z = 2 from (0,0,2) to (1,1,2).

Or

®) @ Evaluate .myxyzdxaydz where V is the ®

region of space inside the tetrahedran
bounded by the planes x =0,y =0, z= 0
Y

and Z+ FEASN
a b ¢
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13.

(a)

®

(a)

@) Evaluate [[ y(z+x)dS where S in the

curved  surface of the cylinder
x% + y” =16that lies in the positive octant

and that is included between the planes
z=0 and z=5.

Verify Green's theorem in a plane with respect
to _[_(xz — ¥ +2xpdy  where C is the
boundary of the rectangle in the xoy plane
bounded by the lines x =0, x=a, y =0and y = b.

Or

Verify Stokes’ theorem
for F = y*zi +2°x] +x"yk _ where S is open
surface of the cube formed by the planes x= fa,
¥ =#aand z = #a, inwhich the plane z =—a is
cut. .

(i) Find the equation of the sphere passing
through the circle given by

x+y +z2 +3x+y+42-3=0 and
x4+ y*+2 +2x+3y+6=0 and the point
1, -2, 3).

(i) Show that the plane 2x-2y+z+12=0
touches the sphere

¥4y +22+2x-4y+2z=3 and find
also the point of contact.

Or

®

16)

(18)

®

@®
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15.

®)

(@)

o)

()  Find the equations of the tangent planes
to the sphere

X +y +2'—4x—2y-6z+5=0  which
are parallel to the plane x+4y+8z=0. Find
also their points of contact.

(i)} Find the length of the shortest distance

between the lines Xij -¥-8_ 273 N

(i} Find if ¢ = (x-y)(x2+4xy+y2) can represent
the equipotential for an electric field.
Find the corresponding complex potential
@ =@ + iy and also § if possible.

@) If o = wxy)jtvxy) is an analytic
function, prove that the curves of the
family w(x,y) =o and the curves of the
family v(x,y) = b, cut orthogonally, where
a and b are varying constants.

Or

State and prove the necessary ad sufficient
condition for a function to be analytic.

Find all possible Laurent’s expansions of the
= 473z about  z=0.

z(1-z)¥2-2)
Indicate the region of convergence in each
case. Find also the residue of f(z) at z = 0,
using the appropriate Laurent’s series.

function f()

Or

(]

(8

Qa

4 —
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(i)

#2(0<x<l), ®)
1-2xsin6+x

using contour integration.

27
Evaluate L

xsinx
X' +a

Evaluate '[: by contour (8)

integration.
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