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SECTION "A"
[10 Q.x t = 10 marks]

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

L Cartesian form of the equation r = 3 cos 0

Lrngth of the polar curve r = o is

The curvature of a straight line is

lf f (x,!) = xcosy * ye',thenrinaffi= .

The directional derivative of f (x,y) : 2x * 3y at (1,1) in the direction of the vector il =
1 - 1 -.

=L*:IlS

An equivalent integral d t: t:: dydxwith the order reversed is- JO JX. --r ----

2.

a
J,

4.

5

6.

7.

8.

I l. The polar equation rz -- 4 sin20 represents

[Ellipse, Limacon,

, where $(m,n) is the Beta function.

Lemniscate,

p(;, ) =

9

IfFisconservativeonD,thenfF.ai_-aroundeverysimpleclosed
loop in D.

theorem generalizes the tangential form of Green's theorem
from a flat surface in the plane to a surface in three dimensional space.

10. The primitive period of the function f (x) = tan(2x - 5)

SECTION "B''
ll0 Q.x I = l0 marksl

Fill in the blank space (s) by choosing the most appropriate answer from among the given ones.
Do not tick the answers.

Cardiod l

In Cylindrical Coordinate system (r,0,2), the equation z = 0 represents_.
[Pole , z-axis , Straight Line, Circle]

t2



13.

t4

15.

Level curve of the function f (x,y) = LZ - xz - yz thatpasses through the point(2, 2) is

lxz+y2=4, x2+y2=2, y2=x2-8, xz=yz-16]
The expression f**fr, - fl, is called
[Gaussian, Saddle,

L:lffidydx=

f
Hessian Eulerianl

[0, a2 taz,

16. For any function f(x,y,z) whose second
curl gradl =
[-1, 0,

17. Lrngth of
(1,1,2) is
[0'

18.

19.

f(x)dx -

2ra)

partial derivatives are continuous,

undefinedl

the curve i(r) - fi+tj + (1 + f)[ joining the two points (0,0,1) and

,lZ,

The divergence of vector_field F - (*, - y)i + (xy _ yz)j is
[y+L, xz+xy, 3y-zx, 3x - Zyl

The outward normal field of surface x2 + yz * zz = 4, z ) 0 is
ti + i +i, |i +ii *;i, xi + yi + zi, Zxi+zyj+Zzi)

lf f (x) is an even function, then I:f;,
[0, Ilrf @)a*, , ff'' f (x)dx, 4l,'' f (iar1

1
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SECTION "C"
[4 Q.x 7 = 28 marks]

State Divergence theorem. Verify the theorem for the field F = xi+ y j +zE over the

sphere xz +yz *22 = a2. Findthefluxof F= xyi+yzi+2xfr. outward through the

surface of the cube cut from the first octant by the planes x = l,! = t and z = 1.. U+4+21
OR

Define conservative field? Write the component test criteria for a field to be conservative.

Show that the fietd F = (y sin z)i + (x sin z)j + (xy cos )t is conservative and find the
potential function for the field. [+1+5]o

{

2. Describe the symmetry of polar curve about r -axis, y -axis and origin. Sketch the graph
of the cardiod r =2 * 2sin0. Find the area of the surface generated by revolving the

curve r = r[ffi0 about y -axis. 12+3+2!

3. Derive tangential and normal components of acceleration of a particle moving along a
curve in parametric form l(t). Without finding unit tangent vector? and unit normal

vectorT, write the acceleration of the motion i(t;=(cost*fsint)i+(sint-
tcosf)7-in the form d =ari +a1yfr, where 07 and oy Na tangential and normal
components of acceleration. [4+3]

4 Define interior and boundary points of the region R. Find the absolute maximum and
minimum values of the function f(x,y)=2*2x* 2y-x2-y2on the triangular
regioninthefirstquadrantboundedbythelines x =0, ! =0, ! =9-x. [2+5)

SECTION "D"
[9 Q.x 3 =27 marks]

5

6

Define Gamma function and evaluate [i x3(az - *z1s/24* using Beta and Gamma
functions

Determine Fourier coefficients o.s, on, bn for the series

f (x) - ao + Xtr(?;otnx * bnsinnx).

Find the Fourier cosine series of f (t) - tz (0 < t < L).

finaffandfiif z - 4exln!,x=ln(rcos 0),y =rsing at(r,0) = (r,I).

Estimatehowmuchthevalue of f (x,!,2) = ysinx *Zyz willchangeif thepoint
P(x,y,z) moves 0.1 unit from P6(0,1,0) straight towards PL(2,2,-Z).

Determine the directions in which f (x,y) -
rapidly at (1.,1).

l

8

x2,y2
= * - increases and decreases most22



9

10.

11.

12.

t3

Integrate f:" ff 1F*cosa)lzpzsin Qdpdgd,.
OR

Convert the integral J-'r Ir*r in(xz + yz)dyd.xinto the polar form and evaluate that
integral,

Find the equations of tangent prane and normal rine at the point (1, -1, 3) of thesurface f(x,y,z) = xz + y, + zz + Zxy - T = 0.

Find the area of the region shared by cardiod r = z(r - cos 0) and the circre r : z.

Findxandtfortheherix i(t)- (acost)i+ (asint)7- +@t)i, a,b>0, a2 +bz+
0, where the symbols have their usual meanings-

Define circulation around acurye and find the circulation of the field F - @ - y)i+ x jaround the circle x2 + y2 - 7. o

o


