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SECTIO.N "A"

[10 Q.xl:10 marks]

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

l. If (x,y,z)and (p,i,O)be respectively the Cartesian and Spherical coordinates of a point in
spacethen z:

3. Ir{*-y+z-Z)d"s: when C is the straight line joining
the points from (0,1,,1) to (1,0,1)

,. 1
llfflaeg.r 

L+et/r: _ .

If f (x,y) = sinz (3xz + xy)then[: _.

A function .f (x,y) - xtt3 y4t3 tan-t (y I x)is a homogeneous function of degree

If / is continuous in the polar region R described by \(0)<r<rr(0) (rr(0),4@)>0),
a < 0 < B, then ll f<r,eV,e: _

&dv
2y2

II
ly

2.

7

R

8. The of an object described by the curye C with density
6 (*, y, z)is I a (x, y, z) ds .

c

If x= rcoso,y= rsin othen 
u.9',) ru\',') :
0(r,0) ' 

O(*,y)
9.

10.

where

the symbols have their usual meanings.

The integration by parts formula of Stieldes integral states that if f($el,
x)

b

I
b

t
x)df (alxlb,then f (x)da(x) + a(

a(x) eC in

4.

5.

6.



SECTION *B"

[0 Q.xl=10 marks]

Fill in the blank space(s), Do NoT TICK, by choosing the most appropriate answers from among
the given ones.

l*-, .* *, rIL If .f(x,y)=7**r'^nv,then lg[mff *,il):_.
I l' x=l

[-l;

12. Let

0;

f (x) eC in

1; o]

a1x1b, a(a)=), a(x)=)"+hin a<x<b. Then f (x)da
b

I
(x)

Lh; f(a); a(a)h; f(a)hj

13' Let the transformation u = f (x,y),v = g(x,y)with Jacobian Jhavean inverse with Jacobian 7Then

Jj=-li Jj=l; Jj=n)lJ j =o;

14. If u(x, y), y : g(x, y), then 9Lt : where symbols have

9ri Szl

[Riemann; Stietljes; Lebesgue; Laplace]

usual meanings.

ffi; fz;

15. The integral of the form

16. The function f(x,y)=lxl(t+y)is
[not continuous; continuous; It,'J;,, not continuousl

b

t

17. tl
s(s - l)

It -e' i e' -t; t -e-,i e-, -tf

18. If F(x,y)= 0and y is an explicit function of x. then 4:'dx
Ft.
F,, 4

R

20. The spherical coordinates for x2 + y, + (z _l), _ I is p =

I

t l
F2

4

Fl

F2

F2

19. The double integral llf @,oais equivarent to the integrar

where R is the triangle in the xy-prane bounded by the x-axis, the line y : x, and the rine x : l.l: lx ly lytllf <*,ttdy&; fi f r*,Da*at,, ii r@,y)dy&, ii r@,y)dxdyl00 00 0o 00

[sinQ; cosg; 2sin0; 2cosQ]
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SECTION "C"
f3 Q.x7:21marksl

What do you mean by a line integral? Describe two applications of a line integral. Find the
center ofmass of a thin wire lying along the curve i(t) - ti + zt i +zrtzlz f irtn"
density is d : ffi. U +2+ 4l

StateStoke'stheorem.VerifyStoke'stheoremforthefieldF =xz i+ Zxj+ z2iaround
the curve
C : The ellipse 4x2 + !2 = 4 in the xy - plane, counterclockwise when viewed from above.

[2+s]

Define directional derivative ffof afunction f (x,y) in the direction of {o atthe point
(a,b).lf f (x,y) E CL,the prove that

af
ff ,= fr(x,y) cos a * f2(x,y) sina

Consider f(x,y)= x2- Zy,thenshowthatp=Zcosz d,. [l+3+3]

State conditions for relative minimum and maximum for a function of three variables
f (x,y,z) at a point (a,b, c). Show that f(x,y,z) = (x * y * z)3 - 3(x + y * z) _
Z4xyz + a3has a minimum at (L,!,!) and a maximum at (-f, -f, -fy. t 2 + Sl

.(Drt

[6 Q.x414 marks]

Evaluate lim,-o (ry)''* .

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

6. lf u =2ry,v = x2

OR

)

J

4.

5.

- !2, x= rcosd and y = r sin1. Eliminate x and y, and thus compute the

Jacobian
url )a

o(r,o
OR

7

Show that f (x,y) = g(JW), g(x) = x'sini , g@) = 0 is differentiable tunction at
(0,0) but not belonging to C1.

Find the Fourier series of f (x) = x2 , -Tt < x I n.



8.

9

Evaluate the Stieldes integral Ij *'a*'using definition of stieltjes integral.

Evaluate the integral tl tl ljrgif d.x dy d.z.

SECTION "E"
t5 Q.x2:10 marksl

10. Find the center and radius of the sphere - -6cos @ .

1,1. If f (x,y) = x tan-7(x' + y), find /2(1,0).

12. EvaluateJ xd(sinx).
0

13. If u= xu +4Y ,find !.
0x

14. Evaluate ! rf, at,where C:y -f;, O < x <2.


