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[4 Q., 7 =28 marks]
Define Beta and Gamma functions. prove the relation B(m,n) =l(m)f 

(n) 
.f(m+n)' fl,n) 0. [2 + 51

OR

n/2

0

r p+1 r q+1

C}

Prove the relation 
J sin, 0 cosq 0 d0 =

2 2

p+q+2
2

. Use this relation to evaluate

the integral 
J sino dcos u 

0 d0 .

f

CTION ((D',:

[9 Q. , 3 :27 marks]

tr /2

0

2 Discuss and sketch the cardioid r = a(l+cosd),
inside this cardioid.

a ) 0 , and find the area of the region

[4+3]

[3+4]

[2+s)

J Define directional aerivative [{') ^
r'rrvarrve 

@ ), ,,,oru 
function _f (x,y)at a point po(.ro,yo)in the

direction of unit vector il . Derivethe relation (#), 
,,,=vJ.(po)./. 

Find rhe directional

derivative of f(x,y)=2x/_3yr,po(5,5) and ii=qi+3j. p+3+21

Define curvature and radius of curvature of a curve. Find r, fi, r andpof the prane
curve /(r) =tl +(togcosr)i, -; ', .l where the symbors have their usuar meanings.

4

-(p

5

6.

7.

Evaluate t
l.]

JJri" zdxdydz.
-2

Use Beta and Gamma functions to evaluate the integral ir, (,_ *), ,t* .

0

t.

Find the Fourier series of .f (x) = y. _ tr { x 4 7r .



8. Verify that
a'"f

AxAy

Show that the vector field Fe, y) =4 i *
v

= #for the function -f (x, y)= x cos J/ * y e,

9 l-x2

t2 Change the Cartesian integral

integral.

I3. Show that the function _f (x, y) =

OR

Jr-l

J dy dxinto polar integral, and then evaluate the
-.//i:7

7- is conservative.

rs continuous at origin.

v'

t0

I l.

Find the work done by F@,y,2) = 6zl + y j +l2xEover the curve

i(t1=(sinr)I+(cos - / r \ -
o i +lu)tc,o< t (2r 

.

Find the center and radius of the circre r = 2acos0 ,where a is a constant.

lf il and v- be differentiabre vector functions of r, then show that

*tr r)=#.i+il #.
I

I
-l

1x-y
)ax'+y'

0,

,(*,y) * (0,0)

(x,y) = (o,o)

1

I
I

I
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SECTION "A"
ilOQ x l = l0marksl

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

The Gamma function f(n) = _ if r is zero or a
negative integer.

The series /(x) =

"f 
(x).

2.

J The field F@,y) = xi +y7- is conservative in a domain D c R2 , and

t*

-(3

i 4 ,in nxis aFourier series of an function

closed curve C within D. Then fiF .a f =
('

i(t) = x(t)i + y(t)i is the parametric representation of the curve c
The unit tangent vector of the curve i(t\ =(cosr)i + (sin r)7- is

The polar equation for the circle x2 + (y -3), = 9 is
),. x- -xvltm/=

v.r _ v,y
lt

I lcly tlx =
JJ %
00

consider a simple

where

4

5

6

7

8. The arc length of a curve r = cose,O < f; < 1 is
2

9. lf J'(x,y) = tan-r
2*y

*'-y'
10. The spherical equation of the cylindrical equation 12 + z2 = 4is

SECTION "B"
I l0 Q. x I = l0 marks]

Fill in the blank space(s), Do Nor rlcK, by selecting the most appropriate answer from amongthe given ones.

The polar equation r = --k-of the conic section represents a parabola ifl-ecos0
[e=l; k=li e>l: k<l ]

II



t2.

,3 '[i).(i):

t4

[0;

The mass of a thin plate of constant density p(x,y) = 3 bounded by a rectangle
0<x<1,0<ySlis .

[l; e; 3; tr)

where the symbols have their usual

meanlngs.

tJl; G;

The line integral Jds:

Jz,; Jio l

2r;

where C:x2+!2=1.
('

7t; 7T -ll

dxdyr5.
ll

IIT
00

[0;
3

2

I

2
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16. If a differentiable function -f (x,y)has a constant value along a smooth curye

C:7(t)= xQ)l + y@j, then V/ *:
[0;

ll

4'
7f

2'

1J

-1,-l<l<0.
IS

1,0<r<l
neither;

n)

lim
( r..v)+(0,0)

ll

17. The cartesian coordinates (x,y,z) of the cylindrical coordinates (r,0,2)= (1,0,0)is
where 'r,is any arbitrary value.

[(1,*,0); (t,o,o); (t,0,*); (o,t,o) 1

l8
)7'yThe inequality l- '' .
J

tan-l xv tan-t ry
xy xy

[0;

t9

t!
J

The function J'Q) =

[even; odd; bothl

20. The area of the region between the origin and the curve r = J'(0), a < 0 < 0is given by

p

I [rae; lr'tte; lofru,
2r

p

*'!: l
d d

cl0
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