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a Va?-x?
1. Change the Cartesian integral c‘)a A Y dydx into an equivalent polar integral.

Answer: 6p 6r dr dg
2. Which of the following integral does not represent the volume of the region in the first
octant bounded by the coordinate planes, the plane y+z=2, and the cylinder
X=4-y°.
Answers:

4 Ja-z 2-y 2.2 -
QQ Q dzdydx OR/AND QC\Q.ZQ dxdydz

3. A circular cylinder hole is bore through the center of a solid sphere. The volume of the

. L 2 3 a2 . .
remaining solid is V :2Q Q0 drdzdg . Find the radius of the hole and the

radius of the sphere.
Answer: radius of hole =1, radius of sphere=2

4, Find the value of the Jacobian % for the system x=2u- w, y=u+3v and
u,v,w

Z=Vv+3w.
Answer: 17

5. Giventhat (=>dr sindependent of path for every piecewise smooth curve C. Which of

C
the following is equivalent to the above statement?

0] g~—>dr =0 for every piecewise smooth closed curve C.
C

(i) F isaconservative vector field.

(i)  Thereexistsafunction f suchthat F =R(f +k) wherekisaconstant.

Answer: 1, ii, iii
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10.

11.

12.

13.

14.

Which of the following field is conservative? Answer: 2xyi+ (x2 - 3y2)j

Apply Green’'s Theorem to evaluate the integral
g6y + x)dx + (y + 2x)dy
C

where C: the circle x* + y* = 4. Answer: - 16p

Find the volume under the plane z = 2x +1 and over the rectangle
R={(x,y): 3£ x£5,1£ y £ 2}.
Answer: 18

Consider the double integrals ¢) ¢)- sinudxdy. Then which of the followings istrue?
Answer : The domain of integrationis R={(x,y): - 1£ y£3,2£ x£ 5}.
(Note: uisa constant here.)

1
1+ x?

The domain R of d(‘i dydx is

Answer: Risatriangular domain with vertices (0, 0), (1, 1) and (0, 1).

The double integrals that gives the volume of the solid under the paraboloid z = x* + y?
and above the region bounded by y = x* and x = y? is

Answer: (}SC\)? x* + y? dxdy

The transformation resulting from x=rcosq, y=rsing will map the set
{(x,y): 4E x* +y? £16} to
Answer: {(rq): 2E£r £4,0£q £ 2p}

Vi-x2 3
Evaluate c‘)llQl (x2 + yz)2 dydx. Answer: 2
11y 2
Evaluate QQ dedzdy. Answer: 1
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15.  The transformation u=x- 2y, v=2x+Yy will map the triangular region enclosed by
Xx-2y=1, 2x+y=4 and 3x- y =- 3 to the region R as shown below.

Answer: v
A
4

R
> u
-N 1

16. Evauate the line integral c‘)y2 dx where Cisthe straight line path from (0, 0) to (2, 2).
C

Answer: §
3

17.  Let C be the dlipse 4x*+y®*=4. Then Green's Theorem is not applicable to the

: .Yy X
tegral ax - dy b
integr 9x2+y2 X N y because

Answer: The functions and are not continuous at the origin.

18, Iff(x,y,z)=2xz* - Xy, find Nf atthepoint (2,-2,-1). Answer: 10i- 4j- 16Kk

19.  Theequation for the tangent plane to the surface x* + y* + z* = 3 at the point (1, 1, 1) is

Answer: Xx+y+z=3

20.  Thecurl of the vector field (2x- y2)i+(3z+x?)j+(dy- 2% )k is
Answer: i+2(x+y)k

End of Paper.

hwgan, sudhir.sharma, dltan, htteng 3/3 15 June 2001



