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Question Paper Code : 43021

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2012.

Second Semester
Civil Engineering
MA 205 — MATHEMATICS — IT
(Common to all branches)

(Regulation 2007)

Time : Three hours ‘ Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Evaluate | |sin(6+¢)dédg.

O 0 | N
O 0 |

2.  Express the integral “-dxdy in polar coordinates.
0y

3. A fluid motion is given by Ej=(y+z)f+(z+x)}‘+(&+ y)k. Is the motion .
irrotational? '
4. Find the angle between the normals at points (1, 1, 1) and (4, 1, 2) to the

surface xy—2%2=0.

5.  Test whether the function f(z)=i z —|z|2 is analytic or not?

6. Given that u,v are harmonic functions. Is f(z)=u+iv analytic? Justify your
answer. ’

7.  Evaluate §[Re(z)+z]dz where C: lz| =2.
c
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11.

12.

13.

Classify the singular point of (

z

e
z—sinz)'

State the sufficient conditions on f(x) for the existence of Laplace transform.

Find L{tze*Zt }

(a)

(b)

(@)

®)

(@)

®

(i1)

(i1)

. PART B — (56 x 16 = 80 marks)

Find the volume of the region bounded by the paraboloid z = x? + y*
and the plane z=5. ‘ 8)

2 2

i
— Ja? —x? 7
ax—x
co-ordinates and hence evaluate it. C (8)
Or ‘

Transform the double integral into polar

(x+y)dydx .

ey

2a
Change the order of integration and then evaluate I
0

&%

(8
Find the area that lies outside the circle r ~3acosd and outside the
cardioid r = a(l + cos #) using double integration. 8)

Verify Gauss divergence theorem for F= (2xy + z)f + y2} - (x + 3y)l% when

taken over the region bounded by x=0, y=0, 2=0 and 2x+2y+2=6.

@)

(1)

®

(i)

(16)
Or

Evaluate the surface integral ”F -AidA where F=2z% +xy}—y21;e
and S is the portion of the surface of the cylinder

x? + y> =36,0 <z <4 included in the first octant. (8)

Verify Green’s theorem in the plane for

J. (3x2 — 8y? )dx + (4y —6xy)dy where C is the boundary of the region
c .

defined by x = y?%, y=x%. | (8)

Show that v=3r’sin20-2rsiné is harmonic and find its
corresponding conjugate harmonic function and construct

/ (z) =u +tvis analytic. 8

Find the image of the half plane x+y >0 under the bilinear map

w= %;—% . (8)
Or
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15.

(b)

(a)

(b)

(a)

(b)

(i) Determine the analytic function f (z) =u+if

u-v=e*(cosy-siny). (N

(i1) Find the bilinear transformation which maps 1, 1, -1 in the z plane

on to the points «, 0, 1 in the w plane. (8)
(1) Write the Laurent’s series of f (z) = . in the region
(z + 1)(z + 2)2
|z - 1| >3. ' ‘ ’ (8)
(11) Evaluate, using Cauchy’s integral theorem, §2C—Os’2—z——dz, where
v 2 —4z+5
C:lz-1-2i=2. - o (8)
Or
. T odx . . .
Evaluate the integral j ot using contour integration. (16)
+x :
: . d’y  dy , .
Solve, using Laplace transform Ia? + 4d—+ 8y =cos2x given that y=2
o x x
andg—x=1 at x=0. : (16)
dx
- Or
. . . 25—-3
(1) Find the inverse Laplace transform of 2——3—/2 (8)
s‘—s—

(11) Find the Laplace transform of the periodic function f(t) of period

t O<t<snm
27, Where f(t)={2ﬂ—t r<t<2m

(8)
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