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SECTION “A”
[10Q. x 1 = 10 marks]

Fill in the blank space(s) by the most appropriate word(s) or symbol(s).

1.

10.

If n is a positive integer, then'(n + 1) =

u _
If u+lnu-xy,thena—

The center of the circle r = 2cos 8 is

The cylindrical coordinates (r, 8, z) of the Cartesian coordinates (1, 1,1) is

If, dA= ,where R:x?+y?<a’

]im e_lflxl =
X~0-

The Stieltjes integral [ x d|x| =

Let C be the boundary of a region R, and |, F.d# = 0around any closed loop C in R,
then the field F is onR.

The mass of an object described by the curve C with density §(x, y, 2) is given by

. x=y+2Vx-2¥_
(x.ygl-r'?ooo) VE-F

when x#y

SECTION “B”
[10 Q. x I = 10 marks]

Fill in the blank space(s), DO NOT TICK, by choosing the most appropriate answers from among

the given ones.
1. B(imn)= , m>0, n>0 where the symbols have
their usual meanings. | ¥
r(m)r(n), F{m+n) r{m)rin) r(m+n+1) ]
[ Fm+n)’ Fim)r(n)’ F(m+n+1)’ T(m){n)
. G o e .
12.  The value of integral (ln ;) dx, p>0is

)

[ T(p): p T'(p): [(p+1) "




13.

14.

15.

16.

17.

18.

19.

20.

The polar equation of the Cartesian equation y* = x is .
[cosBsinb; cot @ csch,; tan & sin@; cotfsiné |

If (r, 8, z) and (p, ¢, 8) are respectively representing the Cartesian coordinates and
spherical coordinates, then

[r=pcosd; r = psiné; z=psing; z=pcos¢}
If f(x) = |x|, then f; (0) = :
[-1; 0; i o]
The directional derivative-of f(x, y) at a point (a, b) in the direction of unit vector 7 is
given by .
o, or . s, 2/
ax’ ay’ ax2’ ay?
Ifu=f(xy), y=g(x2), then% = , when y and z are treated
as independent vaniables.
L. . L. Vi3
[91’ ha'’ fz + o’ fl + & ]

Iff(x)€C, a<x<banda(x)€?, anSb,thenf:f(x)da(x)=

[I: f(x) a(x) da; J : OO a(x) d f(x);
13 £ &' (x)dx; 2 F@a(x)dx ]

Let R be the region enclosed by a simple closed curve T in the plane oriented
counterclockwise. Then the area of the plane region R using Green’s theorem in a plane is
given by the integral

[ frxdy+ydx; > fydy-xdx;
> [o(x +y)dy — y dx; > fexdy—ydx ]

If f (x,y) is a homogeneous function of degree n,then x fi(x, ¥} + y fo(x,¥) =

[F Gy  nf@y); n(n-DfCy) ]
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SECTION “C”

[3Q. x 7= 21 marks]

a. State and prove the tangential form of Green’s theorem. [4]

b. Verify the tangential form of Green’s theorem for the wvector field

F(x,y) =(x-y)T+xj and the region R bounded by the unit circle
C: #(t) = (cost)T+ (sint)J, 0<t<2m. [3]

a. Let D be a domain. If f(x,y) € C! in D, and the circle (x — a)? + (y — b)? < §?
lies in D, then prove that
f(a+Ax,b +Ay) — f(a,b) = f,(a + 0, Ax, b) Ax + f,(a + Ax, b + 6, Ay) Ay

where Ax? +Ay? < 6%and 0< 9, <1, 0< 6, < 1. [4)
b. Ifu=f(xy), x=g(r, s), ¥=h()k)find 3,3 and 2", [3]
OR

a. Let R be a region. If f(x,y) € C! for all (x,y) in R and f(x, y) is homogeneous of
degree n in R, then prove that f; (x,y)x + fo(x,y) y = n f(x,y) forall (x,y) inR.

(4]

b. Verify the result in (a) for the function f(x,y) = x cos (). 3]

a. Define the limit form of the Stieltjes integral, and state the condition for the existence
of the Stieltjes integral. (2]

b. Evaluate the Stieltjes integral folJvchr2 using the limit definition of the Stieltjes
integral. (5]

SECTION “D”
[6 Q. x 4 =24 marks]

-
Evaluate f: z j': d j':z Byl yzyz dz dx dy.

3%z | 9%z _ 22(x-1)
If z (2% +3x) + 3y = 0, prove that 37 + 50 = T

Describe the region R, = R{-4, 5, ~\25 — y2, 3y/4]. Express it as the sum of several
regions R,.

Find the extremum values of the function f(x,y,2) = x* + x?y + y? + 22 + xz + 1.

Use the property of the Beta and Gamma function to evaluate the integral
fozx (8 —x3)V3dx.




10.
11.

12.

13.

14.

Evaluate the Fourier series corresponding to the function f(x) = x?, — 7 < x < 7 with
period 2.

If r, @ are polar coordinates, show that ‘,% = f,(r, 8) where the symbols have
(r. 8
their usual meanings.
SECTION “E”

[5 Q. x 2 = 10 marks]

Evaluate the Stieltjes integral |, : cosx dsinx.
o
Evaluate the double integral [# os T y3 dy dx.

Establishthat lim x%2+y?=0.
(x,y)=(0,0)

Find the equivalent cylindrical equation and inequality of the Cartesian equation and
inequality

z=Jx2+y% 1<2<2.

Find £, if f(x,y) = x*7.



