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t10 Q. x 1= 10 marksl

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

1. The equation in Cartesian system of the equation in spherical system g = 3 is 

-.

The value of the Triple integral I: I: I{ a* dy d.z =

The line integral I, dt =
x=0tox=1-

TheLaplacetransformof thefunction f (t) = t *et, t > 0is

where C is a path along a line y = 2x from

4.

5.

6.

lim
x+0-

1

7*erlx -

It a(x) r_I,a I x < b and /(x) is a function on [4, b], then the

Stieltjes integral Il f f*> da(x) exists.

The Fourier coefficient a6in the Fouries series f (x) - ao * Zff=t(a, cos nx * bnsin nx) of the

function /(x) is given by ao -

8. The directional derivative of the function f (x,y) = x2 + yz atthepoint (1,1) in the direction of unit

-^ 
vector iis 

-.

9 The double integral I[* ae represents the of the region R.

0ulIu=x/-then-='dx

7

l0

SECTION "B"
t10 Q.x I = 10 marksl

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

11. The graph of the function f (x) = L * x + xs has a point of inflection at x = 

-

r-1. 0; !. t#tI S, 
vr 

St -./8,

The functio n f (x,fl = Yhas point(s) of discontinuities along the curvex-y
ly=x; y= -x; y2=X2 ; yz- -x2 l

12.



13. A definite integral of the torn fi f (x)d.a(x)is said to be a(n)

[Riemann; Cauchy; Stieltjes;

Let Ltf (t)j = F(s), then L{eat f(r)} = F(s - a) is said to be a
theorem.

[First shifting; Second Shifting; Laplace;

integral
Eulerl

Convolutionl

linesx * y = t, x = 0 andy = 6.
unit.

is a homogeneous function of degree

1.z' -1 ]

t4.

15.

16

17

18.

19.

Suppose 6 = 1 be the density of a planner lamina bounded by the
Then the mass of the lamina is

7 7

3' 2'
J

, l

The functio n f (x,y) = xiy-i sin

[o; t;
e)

If a vector field F is conservative on a simply connected domain D enclosed by a curve C, then

firF'ar=
[ -1; 0; ool1

lf x -rcos0 andy = rsing,thentheJacobiana:y*=-
w\t ,w l

lo; r; x; yl

The value of the integral I: t: 2 ev' dx dy =

[e; 1-e; e-1;

The spherical coordinates for xz + yz + k - L)' = 1 is _.
lsin0; cos@; ZsinQ; Zcos@l

1
e

l

20

1;
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5.

6.

SECTION "C''
t3Q.x7=21marksl

State and prove Rolle's theorem for a function f (x), alx < b. Verify the Rolle's theorem for a
function f(x)=x2- x,0<x<1. 12+3+21

OR

Prove that the transformation u = f (x,y), u = g(x,y) with Jacobian / =

an inverse with jacobian i - m=
Ji=1.

2. (a) Let Cbeasmoothcurveparameterizedby i(t), a<t<b,andF beacontinuousforcevectorover

a region containing C. Then, define the work done by the force F along C. Write different ways to write

work integral for F(*,y,2) = M(x,y,z)i* N(x,y,z)j+ P(x,y,z)i over the curve i(t) - x(t)i+
y(t)i+z(t)i, a<t<b. lI+2)

(b) Find the work done by the force field F =(y-x2)i+ (z-y')j+ (x-z')i along the curve C:
i(t)= tt+ tzj+ t3i,0<t<1. 14)

-J. State Fubini's stronger form for double integral of f (x,y) over a non-rectangular region R. Change the

Cartesian integral

4 x2+y2
dx dyl+x2+y2

-!
into equivalent polar integral, and then evaluate the integral

SECTION "D"
[6 Q. x 4 =24 marks]

12+51

4. Evaluate the Stieltjes integral fi x ax'using definition

O(u,v) _
o(x,v)

P, Aul

lZ: Zil*ohave
la arl

la* 0x
la, ou
lav ov

lau ou

For the function lt = x * y and v = x - y, verify that

15+21

t 0

I

Use L'Hopital rule to evaluate the following limits: (u) 
ly3 xlnx (b) ,ID, (tan x)'o".

State linearity property of Laplace transform. Use this property to find the Laplace transform of the

function sin at, where a is a constant.
OR

Find the Fourier series of f (x) = 76, - v I x 1n.



7.

8.

9.

Find the integral of f (x,y,z) = #over the curve i (t) = ti + ti + ti , L < t ( oo.

Find the relative maximum, relative minimum and saddle point of the function f (x,y) = x2 - xy * y4

If r and 6 are polar coordinates, show that the directional derivative of f in the direction of 0, that is,
af I - s (- a\ .,,h^-^ +h^ ".,-L^r. k^.,^ +L^i* ,,.,,^r *^^
uqrlrr,r)= It(r,0), where the symbols have their usual meanings.

SECTION "E"
[5 Q.x 2= l0 marks]

Find the equation and inequality of p = 1, O < O = Ir"Cartesian system.

Show that the vector field F @,y) = (x - y)t + (y - x)/ is conservative.

Evaluate the double integral t: t:. y ex dy dx.

Compute ffforthe following system of equations:

u*lnu:x!
u*lnv=x-!

Evaluate the Stieltjes integral fi *'ar'using Stieltjes integral as a Riemann integral

10.

11

t2.

13

t4.


