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% B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.
SECOND SEMESTER
MA 205 — MATHEMATICS — 11
(REGULATIONS 2007)
(Common to All B.E./B.Tech.)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1 Nx
1.  Evaluate j fxy (x+y)dxdy .

i x

1:1
2.  Change the order of integration j jf (x, y)dx dy .

[{ A1)

3. Find the work done by the force F =zi +x j+yk, when it moves a particle

along the arc of the curve r=costi +sint j+ik from t=0to t=27.

4. Find the angle between the surfaces x* —y* -2> =11 and xy+yz-2x=18 at

the points (6,4, 3).
5. Find where the function f(z)=tan”z ceases to be analytic.

2z +41

6. Find the invariant point of the transformation w = —— =
iz+

7.  Evaluate 5(2—2) ndz, (n #1). Where C is the circle whose centre is 2 and

radius 4.
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State Cauchy’s residue theorem.

Find the Laplace transform of Heavyside’s unit step function.
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Find L| sin—sin—1¢
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PART B — (5 x 16 = 80 marks)

a+va®+b*
xydxdy.

Change the order of integration
; a-va®-b?

Qg__...@

Find the area that lies inside that the cardioid r = a(1+cosf) and

outside the circle r = a by double integration.

Or

By transforming into cyclindrical co-ordinates, evaluate the

integrals I I j‘(xz +y% + zz)dx dy dz , taken over the region of space

defined by x> +y*><1 and 0<2z<1.

Find the area bounded by the parabolas y*=4-x and y*=x by

double integration.

Verify Stokes theorem for F = y?zi + z%xj + x’yk . Where S is the
open surface of the cube formed by the planes x =ta, y=ta and

z =ta in which the plane z = —qa is a cut.

Prove that F =(y2+2x2?)i+(2xy—2)j+(@x*2-y+22)k s

irrotational and hence find its scalar potential.

Or

z
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Find f(r) if the vector f(r)7 is both solenoidal and irrotational.

Verify Green’s theorem in the plane for

,j. (3.7«72 ~8y2)dx +(4y-6xy)dy, where C is the boundary of the

¢

region defined by the lines x =0, y=0 and x+y=1.
Find the analytic function w=u+iv, if V =e*(xcos2y -y sin2y).
Hence find u.

Find the bilinear transformation that maps the points 1+, -, 2 -1

of the z plane into the points 0, 1, i, of the w plane.
Or
Discuss the transformation w=1/z.

Prove that the function f(Z)=|xy| is not regular at the origin

although Cauchy-Rieman equations are satisfied at the origin.

Evaluate I—%—t—l)—fli where C is [z +1+i]=2.
d2°+22+4
: . ; . 6z+5 .
Find the Laurent’s series expansion of f(z)= —————— in
(z+1)z(z-2)
1<|z+1<3.
Or
Evaluate by Contour integration x251nx2
Jx*+a

Using Cauchy’s integral formula evaluate I leel

2 dz, where
sz —~3z—~4

C is the ellipse x> +4y% =4.

.
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Find Llsin®¢/¢%). ®)
Find inverse laplace transform of log((s> + a® }/{s® + b%)). 8)

Or
Solve y”+4y=sinwt, ¥(0)=0 and »(0)=0, using Laplace

transforms. (8)

Find the Laplace transform of the square wave function f(¢) defined
by
f(¢()=k in 0<t<a

8
= —kin a<t<2a and f(t+2a)=f(t) forall t. )
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