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1. Fill in the blanks :

a) standard equation of a sphere of radius a and center (xo, y0, z$ is

b)

c)

d)

lf f(x, y) = y sin (xy), tnen $ =

Cylindrical form of volume element dV is

Formula for the flux of a three dimensional vector field F
surface S in the direction of n is

Answer any six from the following. (Weightage 1 each) :

2. Write the relation between rectangular and cylindricalco-ordinates.

3. Show that U(t)= sin ti + cos t j + J5 k is orthogonal to its derivative.

4. ttt(x,y) = xy. #, find #

5. Find #,tw=Xy + z,x= coSt, y= sin tand z=1.

Find the gradient of f(x, y) = y - x at the point (2, 1).

Find the area of the region R bounded by y = X ood y - x2in the first quadrant.

6.

7.

across an oriented

(Weightage 1)

P.T.O.
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S.Findtheaveragevalueoff(x,y)=sin(x+y)overtherectangle
0<x(n,0<Y<7r'

9. Find the circulation of the fietd F = (* - y) i + xl around the circle

f(t) = cost i + sint l, 0 < t < 2n'

10. State Green's theorem in plane' Ueightage 6x1=6)

Answer any seven from the following' (Weightage 2 each) :

11. Findthevectorproiectionof 5= 6i + 3l +2k onto d= i - Zi- Zk andscalar

component of 6 in the direction of 5 '

12. Find a vector perpendicular to the plane of P(1 , -1 , 0), Q(2' 1 
' -1) and

R(-1, 1,2).

13' Findthecurvature of the helix r(t)= a costi + a sint l+bt k'

a,b> o,a' +b2 *0'

2x2v
14. Show that the function f(x, y) = ffi 

has no limit as (x' y) approaches (0' 0)'

15. Find the linearization of f (x, y) - (x + y + 2)2 at the point (1 
' 
2)'

16. Find the tangent plane and normal line of the surface f(x, y, z) =x2 +y2 + z-9 =0 v
at the Point (1,2, 4)'

17. Evaruate [ !e*z 
*v2 dy dx where R is the semi-circurar region bounded by the

R

x-axis and the curve Y = J1 - xZ

18. Find the average value of xyzover the cube-.bounded by the coordinate planes

andtheplanesx_2,y=2andZ=Zinthefirstoctant'

19. show that F=(e, cosy *vr)i*(rr-e* siny)i*(xy+z)t< is conservative

and find a potentiallor it' 
+ zz = a2. (weighta gel*z:t=14y

20. Find a parametrization of the sphere x2 + y2 + z2 = a2'
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Answer any three from the following. (Weightage 3 each) :

21. Find absolute maximum and minimurn values of f(x, Y) = 2 + 2x + 2y * x2 - y2 on
the triangular plate in the first quadrant bounded by the lines x = 0, y = 0, y = 9 - x.

v2 ,,2 a2
22. Find the volume of the ellipsoid A . ? . 

'- = l.

1 1-x \

2s. Evaluate J J Jx . y (y - 2^)' dy dx.
00

24. Findthecirculationof thefield F = (*'- y)i + 4zi+ x2 k aroundthecurveCin

which the plane z=2meetsthe cone z= rF a ;, counterclockwise asviewed

from above.

25. VerifydivergencetheoremforF = (*' _ yr)i * (r'-r*) i*Q' - *v)k overthe

rectangularparallelopiped,0< x < a,0 < y< b,0 < z<c. (Weightage3x3=9)


