FREDERICK UNIVERSITY CYPRUS

AMAT 223 TEST 2 REVIEW PROBLEMS SPRING 2009

QUESTION 1

Let F(x,y) andG(x, y)be the following two vector fields:

Fxy,2)=0y?) T + @y'2) j+Gk, G(xy)=(2¢) T + @ByX) ]+ (Txk,

a) Find [IXF and %G b) Finfle F and (G
QUESTION 2
Consider the following vector fields:
F(xy)=@9°) 1 + L+3y") ], G y) =(Y) 1 + () ],
Hxy)= @)1 + (2¢+4y) ], Luy)=(y=x) 1 + @x+y) ]

a) Find OXF and(*G

b) Is the given vector field (X, y) conservative? If it is, find arf (x, y) such thaE = Of .
c) Is the given vector field3(x, y) conservative? If it is, find @(x, y) such thatG = [g.
d) Is the given vector fieldd (x,y) conservative? If it is, find &(x, y) such thatH = Ch.
e) Is the given vector field (X, y) conservative? If it is, find &(x, y) such thatL = CIl.

f) Let C, be the curvey = x* from the point(0,0) to the point(L1). Evaluate the line
integralj3x dx + (2x*+4y) dy .
c

g) Let C, be the curvey = x* from the point(0,0) to the point(24) . Evaluate the line
integral I(y—x) dx + (2x+y) dy .

C.

h) Let C, be the curvey = x* + 3x+1 from the point(0]) to the point(15) . Evaluate the
line integral J-2xy3 dx+ (1+3x°y*)dy .
Cs

i) Let C, a piecewise defined curve from the point (0,0h®point (34) . Evaluate the line
integraIJ- y? dx + 2xydy
C,



QUESTION 3

a) Let f(X,y) be a function for which the following double intats exist.

Rewrite each double integral with the order oégraition reversed:

22 34 3 1
M [ [fooy) dy dx ) [ [fooy) dxdy
7 12 0 ;é
4 e 4 2
(iif) j j f(x,y) dy dx (iv) j f(x,y) dx dy
0 1 0 Jy

b) Evaluate the following integrals reversing thder of integration:

3Inx 11
() [ [xdy dx (i [ e’dy ax
10 0 x
QUESTION 4
a) Letx =rcosfd, y=rsing. Find the Jacobiad = Z((X z)) of this transformation.
r,

b) (i) Sketch the curve with rectangular equatipr 9 — x* . Rewrite the equation in polar
form.

3 Jo-¥
(i) Rewrite the double integraj I (x* +y?)? dydx in polar coordinates and evaluate it.
-3 0

c) (i) Sketch the curve with rectangular equatipr ' 3— X .Rewrite the equation in polar
form.
N
(i) Rewrite the double integraJ' J.
0 O

>—— dydx in polar coordinates and evaluate it.
ty

d) (i) Sketch the curve with rectangular equatior ,/1— y2 .Rewrite the equation in polar
form.
1y1-y?
(i) Rewrite the double integra{l I \X?+y? dxdy in polar coordinates and evaluate it.
0

0



