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1. Use Green’s theorem to evaluate:
j y2dx + xdy
C+

where C is :
a) the curve linking the four summits: (0,0), (2,®,9), (0,2).
b) the circle of unit radius, centered at the origin.

2. Use Green's theorem to evaluate:
I y2dx — xdy
C+

Where C is the triangle having the following sumen(0,0), (0,1), (1,0).
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sol =——

6

3. Let C be the curve defined by: y = sin x and yr=2t, for 0 < X<rv3,
oriented counterclockwise. Evaluate:

[@+y?)dx+ydy
[
a) directly
3
b) using Green’s theorem. sol = —%
4. Evaluate:
j yax + x2dy
C
over the following paths:
a) The lines joining the points: (1,0), (0,1), (-1,®,-1) sol =-2
1
b) The lines joining the points: (0,0),(1,1),(1,0) sol :E

5. Let C be a closed curve, oriented counterclockwiseA be its interior.
Show that:

a) area(A):% J' ~ydx+xdy
C+

b) area(A)= .[ xdy 01
A
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c) if (C) is given in polar 01
coordinates by r =r(6) then:
_1¢ o
area(A)—EJ'r (6)d@

(©)

c0s20
d) Deduce the area of : r(0) =

n n

-

6. Letfbe a harmonic function (Laplacien=0). Showattif A is the interior

of a closed curve therj':ﬂ dx - ot dy=0
e 0 ()4

y



T.D.7-212

7. Evaluate the following integral:
d d
J;x2+y2 X+X2+y2 y
Where C is one of the following paths:
a) The curve y2 = 2(x+2) and x = 2 oriented countarklase.
b) The square having the following summits: (1.0)1Y0(-1,0), (0,-1), oriented

counterclockwise sol = 21t

8. Evaluate this fields integral:
_| "ytX X+y
F(x,y)= ,
( y) ( X2+ y2 X2+ yZJ
Around the curves given in exercise 7.

9. Let F(x,y)=(y,-x). Let C be a circle of unit radiaentered at the origin
oriented counterclockwise. Show that:

jF.nds =0
C

10. Evaluate the volume delimited by the plane (xOgY the surfaces:
X2 y2 X2 y2
2z=—+-— p>0,g>0and St =
P q a“~ b
a) Using a direct repeated integral.
| = abn(b®p +a’y)

3pq

b) Using Green’s theoremnso

11.Evaluate the curve integral:
[ @xy- X+ (x+y?)dy

C
Where C is the closed curve defined lyy= x* et x = y?.

a) Directly.
b) Using Green’s theoremsol :3i0
7 %
12.Let: 1(n)=[cod 88 ; J)=] site db
0 0

a) Prove that: nl(n) :[gj +(n-1)I(n-2) et nJ(n) :(%] +(n-1)J(n-2)

Deduce the values of I(n) and J(n) when n = {&,5, 8}.

b) Let D be the domain defined by® + y* —-x<0, x*+y*-y<0, y<0
Evaluate | = ”(x2 + xy)dxdy
D

2

- Xy

3
c) Evaluate the curve integrdl:zj dx +%dy around the curve C
C

delimiting the previous domain D.



