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AMAT 223  TEST 2 REVIEW PROBLEMS SPRING 2009 
 

QUESTION 1 

Let ),( yxF
r

 and ),( yxG
r

be the following two vector fields:  

kzjzyixyzyxF ˆ)5(ˆ )3(    ˆ  )(),,( 42 ++=
r

,        kxjxyizxyxG ˆ)7(ˆ )3(    ˆ  )(),( 23 ++=
r

, 

a) Find F
rr

×∇  and G
rr

×∇                          b)  Find F
rr

•∇  and G
rr

•∇  

 
QUESTION 2 

Consider the following  vector fields:  

jyxixyyxF ˆ )31(    ˆ  )2(),( 223 ++=
r

,                    jxyiyyxG ˆ )2(    ˆ  )(),( 2 +=
r

, 

jyxixyxH ˆ )42(    ˆ  )3(),( 2 ++=
r

,                       jyxixyyxL ˆ )2(    ˆ  )(),( ++−=
r

 

a) Find F
rr

×∇  and G
rr

•∇  

b) Is the given vector field ),( yxF
r

 conservative? If it is, find an ),( yxf  such that .fF ∇=
rr

  

c) Is the given vector field ),( yxG
r

 conservative? If it is, find a ),( yxg  such that .gG ∇=
rr

  

d) Is the given vector field ),( yxH
r

 conservative? If it is, find a ),( yxh  such that .hH ∇=
rr

 

e) Is the given vector field ),( yxL
r

 conservative? If it is, find a ),( yxl  such that .lL ∇=
rr

 

f)  Let 1C  be the curve 4xy =  from the point )0,0(  to the point )1,1( . Evaluate the line 

integral     )42(      3
1

2
∫ ++
C

dyyxdxx . 

g) Let 2C  be the curve 2xy =  from the point )0,0(  to the point )4,2( . Evaluate the line 

integral     )y(2x      )(
2

∫ ++−
C

dydxxy .  

h) Let 3C  be the curve 132 ++= xxy  from the point )1,0(  to the point )5,1( . Evaluate the 

line integral ∫ ++
3

)31(2 223

C

dyyxdxxy  .  

i)  Let 4C  a piecewise defined curve from the point (0,0) to the point )4,3( . Evaluate the line 

integral dyxydxy
C

 2     2

4

+∫  
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QUESTION 3 

a) Let ),( yxf  be a function for which the following double integrals exist. 

 Rewrite each double integral with the order of integration reversed: 

(i) ∫ ∫
22

7

34

12

),(  yxf  dy  dx   (ii) ∫ ∫
3

0

1

3

),(  
y

yxf  dx  dy  

(iii) dxdyyxf

xe

∫ ∫
4

0 1

),(                   (iv)     ∫ ∫
4

0

2

),(  dydxyxf
y

 

 
b) Evaluate the following integrals reversing the order of integration:  
 

(i)  dxdyx
x

∫ ∫
3

1

ln

0

                            (ii)  dxdye
x

y

∫ ∫
1

0

1

    

 
 
 

QUESTION 4 

a) Let ,cosθrx =  .sinθry =  Find the Jacobian 
),(

),(

θ∂
∂

r

yx
J =  of this transformation.  

b) (i)  Sketch the curve with rectangular equation 29 xy −= . Rewrite the equation in polar 
form. 

(ii) Rewrite the double integral ∫ ∫
−

−

+
3

3

9

0

222

2

)(   
x

yx  dxdy  in polar coordinates and evaluate it. 

 

c) (i)  Sketch the curve with rectangular equation 23 xy −= .Rewrite the equation in polar 
form. 

(ii) Rewrite the double integral ∫ ∫
−

+

3

0

3

0
22

2x

yx

y
 dxdy  in polar coordinates and evaluate it. 

 

d) (i)  Sketch the curve with rectangular equation 21 yx −= .Rewrite the equation in polar 

form. 

(ii) Rewrite the double integral ∫ ∫
−

+
1

0

1

0

22

2y

yx  dydx  in polar coordinates and evaluate it. 

 
 
 
 
 
 

 


