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CIVIL ENGINEERING

(Common to All B.E./B.Tech.)

Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

1. Express the area of the rectangular vegion bounded by the
line x = 0, y =0 and x + y =2. as a double integral.

2. Evalugte“‘j’dirdydz .
000

3. Pind the gradient of ¢ =x" +y* at(1,0,-1)
4. State Stoke’s theorem.

5. Define analytic function of a complex variable.

Find the image of x = 2 under the mapw = 1
Z-

7. State Cauchy’s integral theorem.

8.  Classify the singularities of the

. _ z-3
function f(z) = —i(z 0y
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State the first shifting property of Laplace transform.

Find L' [
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PART-B (5x16=80 marks)

2 y
Evaluate H ** vyl oo the positive octant

oy

of the ellipse ;7 57 = .

Find the area of the cardiod r = a(l+cos8)
by double integration.

Or
@ Evgluare ,UJ dedyd? o here V is the volume
i
of the tetrahedron whose vertices are
0,0,0), (8,1,0, (0,0,1) and (1,0,0).
43
(i) Change the order of integration in J’ Idydx
0 x
i
and then evaluate it.
Verify Green’s theorem for

T2} 27 27
F=x"1+y"J+2°k tgken over the cube bounded
by the planes x=0,x=1,y=0,y=1,2z=0and

z=1.
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Evaluate I

Or

Find V2(+") where F=uxi +)j+2k and

r=f

If f=3xyi —y*] evaluate J?df where C
is the arc of the parabola y = 242 form (0,0}
to (1,2)

Prove that sin z is an analytic function.
Hence find its derivative.

Determine. the bilinear transformation
which maps the points 0,1,% into i, -1, -
respectively.

Or

Prove that u = xy(x? ~'y?) is harmonic. Also
find its conjugate harmonic function v.

Show that the transformation w = cos z

maps the. segments of the x-axis given by
z

onsE into the segment 0 < u < 1 of the

L-axis.

R x*ax

Fra)+b) where a > b >0.

Or
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Expand f (2)=z;5( 2+ 3) in a Laurent’s

series if |z[<2 and |z|>3.

Using Cauchy’s integral formula, evaluate
[ .
1+ 2z +1) where Cis |z| = 3.

Find L(e™ o0s31) g Lite™ sin31).

and

Solve the equation y" -4y’ +3y=¢~'
(0)=1510)=0.

given

Or

Find L '[ !

(s+ BS(T;T)J using convolution

theprem.

State and prove initial value theorem of
Laplace transform.
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