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Instructions : (1) There are 5 questions in this paper. All questions are compulsory.
(2)  All questions carry equal marks.

1. (a) Evaluate ”(x2 —y*)dxdy, where E={(x,y)/0<x<1,y>1,y<x +1}. 7
E
OR
Evaluate after changing the order of integration
1 A l—,\c2 1

dx dy.
x.[() yL) (e” +1) (\/l_xz _yz) ’
(b) Change the order of integration only for the integral :
2a V2ax
I I f(x,y) dxdy. 7
20y
OR
2

1-x"—y

Evaluate the ” —— dxdy, where R={(x, y) /x>0,y>0, x> +y*< 1}
A \Vl+x +y

by changing into polar coordinates.
[m [n

m+n

2. (a) Inusual notations, prove that B(m, n) =

OR
Iff(r)= (), [,(r ), f5(7r)) and g (r) = (g,(r), g5(7), g4(r)) then
prove that, div (f x g)=g -curl (f)— f -curl (g ), where f, g aretwo

differentiable vector point functions on D < R3.

(b) Evaluate the following using beta-gamma functions : 7

1 oo 4
X

@) j X (1= x)" dx (ii) j L

. < (1+ x)°
OR

If r =(x,y,2) and r=1 r | then prove that div (¢(r) r ) =3 0(r) + r ¢' (r)
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3. (3
(b)
4. (@
(b)

State and prove the Stoke’s theorem.

OR
State and prove the Green’s theorem in plane.

Compute Et; ()c2 +y)dx+ 2x + y2) dy, where C is the square having vertices
C
(1, 1), (1,2), (2,2) and (2, 1).
OR
Evaluate ”(x3 — yz) dy dz — 2x°y dz dx + z dxdy where S is the surface
S
bounded by the three coordinate planes and the planes x = a, y = a, z = a.

Prove that the partial differential equation of the surface of revolution z = f(r),

where r = (/x> + y* , is yp—xg =0.
OR
Prove that the general solution of the Lagrange’s equation P(x, y, z)p + Q(x, y,

2)g = R(x, y, z), where P, Q, R are continuously differentiable functions of
X, y, z not vanishing simultaneously is given by F(u, v) = 0. Where u(x, y, z) = ¢,

dy d
and v(x, y, z) = ¢, are two independent solutions of the system - —QX RZ
Construct P.D.E. by eliminating arbitrary function from z = xy + F(x? + y?).

OR
Solve the PDE (x2 + y?)p + 2xyg = (x + y)z.

5. Do as directed :

(1)

)

3)

)
®)
(6)

(7
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X

Evaluate

O ey =

?

Write the formula to transform J ” f(x, v, 7) dxdydz into spherical coordinates.
v

+y
dexdydz.
2

Obtain the value of B(% %J :

In usual notation prove that curl (grad ¢) =
Explain the different types of partial differential equations.
Explain the different types of solution of partial differential equations.

1
Prove that the area bounded by a simple closed curve C is 5 f xdy—ydx.
C
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