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SECTION "A"
[lOQ'xl=l0marks]

Fill in the blank space(s) with the most appropriate answer(s):

l. The radius of the circle r = 4 cos 0 is

2. lf x = r cos 0, y : r sin 0, then the jacobian

a
J

4.

$xdx':
If n is a positive integer, then I'(n * 1) :
has its usual meaning.

A stationary point that is not an extreme point is called a

rvhere the symbol

point.

where C is a straight line from the point (1.,0)

a@,v) 
=

0(r,0)

5.

6. Ir@+!)dx=
to the point (0,0)

f,t; z dx dv:

lim e-lllxl :

7.

8.

9.

10,

.t+0

The spherical coordinates (p, @, 
g) of the cylindrical coordinates ({2,0,1) are

ffr:l:dxdvdz=
SECTION "8"

[0Q.xl=l0marks]

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

the given ones.

I l. The Cartesian equation of the cylindrical equation r = 3 sec 0 is

Lx=3, x= -3, !=3, y= -3 1

lff(x,y)eC7,thenthedirectionalderivative#:'v5a

[/cos q+ fsin4, fisin q* fzcosa, flcosq* fzsina, f1f2sinZa)
12.



13.

14.

t5

16.

19.

20.

I! aw:
[ [b]-[a], b-a,

If 0 < m 1L, then l(m)t(L - m) =

lml, sinmtt,

f zero,
positive,

where [x] is the greatest integer function.

la)-lbl, a-b)

1

il;,
fr1

sinmn )

Let D clR.zbeadomainand(a,b)eO.Letf(x,y)eC2 inD,and h=fz = 0at
(a, b) .Then / has a relative minimum at (a, b) if fzz > 0 and frrfzz - fr2f2.t has a

value at (a, b)
negative,
greater or equal to zero ]

Let R be the region enclosed by a simple closed curve C in the plane oriented

counterclockwise. Then the area of the plane region R is given by the integral

| {, ldx-xdy, )0, tdx-xdy, {, *dy-ydx, ){, xdv-vdx)

17 . The elementary volume dV = dx dy dz in cylindrical coordinates (r, 0, z) is
I rd0dz, 0 dr dz, r ?dz, rdrd0dzl

18. If u*lnu= xv.then!:
dx

u

;i'

2

E,

ux
1t+l 't

t

uy
u+L'

xy
u+l l

An integral of the torn [! f @) da(x) is known as

IRiemann, Legesgue, Stieldes,

Ij *i 1t - x)dx =

integal
Mobiusl

l
4

25

4

35

1

35
)
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SECTION "C

[3Q.r 7 =21marks]

a. Define the differentiability of a function f at (a,b) in IR'2. l2l

b. lf f (x,y) € C1, then prove that f (x,y) is differentiable at every point of domain

D C IR,z. 141

c. Show that f (x,!) = x2 t Zxy + y2 is differentiable in IR'2. tll

OR

a.

b. rindaff if u = f (x,y) and y = g(x,y) where the symbolhas its usual meaning.

Prove that the transformation u = f (x,y) and

I = m* 0 have an inverse with jacobi un j = ffi
v = g(x,y) with jacobian

tsl

12)

2. a. State the limit definition of the Stieltjes integral tl f fO da(x). 12)

b. Evaluate the Stieldes integral I] x ax'using the limit definition' t5l

a. State the existence condition for a double integral I!* f {*,fl ae. Ill

b. Describetheregion R, = R[-1 ,L,-G ,tlG1. l2l

c. Change the Cartesian integral

ttzJJ-,@dYdx
into an equivalent polar integral, and then evaluate this polar integral, where R, is the

region described in (b). t4l

SECTION "D"
[6Q.* 4:24 marks]

4. Use e - d definition to verifY that
(x,

-.2-.2
lim *=t 

==0.J))(O,O) x'+Yz

OR

. Show that

b. .Fr(0,0) = 1 and f2(0,0) = -1

rf f (x,y) =

J

#, (x,y) + (o,o)

0, (x,y) = (0,0)
a. f (x,y) is continuous at (0, 0)

I



5

6.

Show that the differential forms in the integral
r (0,1,1)

I sin ycosxdx * cosysinx dY * dz
J1s,o,o)

is exact, and then evaluate the integral.

Prove that
at (L,1,1).

f (x,y,z) --(x*y + z)3 -3(x+y+ z) -24xyz has a minimum

7. Derive the relationship between the rectangular coordinates (x,y,r) and the spherical

coordinates (p,0,0).

8. Prove that t(n) = iti e-"/n dx, n) 0, and then show that lo.- e-*' dx :+.

g. Evaluate the Stieldes integral fr*ta (lxl3) using integration by parts.

SECTION "D"
[5Q.r 2: l0 marks]

10.

I l.

12.

13.

t4

Evaruate !: t: t* o* dy dz.

Integrate f (x,y)= x*yoverthecurve C:x2 +!2 = 4 inthecounterclockwise sense.

Verify the Lagrange mean value theorem for the function f (x) -- x(x - 1), 0 < * <).

Find the Fourier coefficient arfor the function f (x) = x, -T I x 1z where the

symbol has its usual meaning.

Compute ffforthesystem of equationsu *ln u= xy, u * ln v = x-!.


