	FORMULA:
	RECTANGULAR
	PARAMETRIC
	POLAR

	
DERIVATIVE
	
 (slope of curve, velocity of a particle, etc.)
	

	
Convert to parametric.
x = rcos
y = rsin

	
2ND DERIVATIVE
	

	

	

Convert to parametric.


	

AREA
	


	



Note:  a and b are limits for x.  Convert to  and .
	




	

VOLUME
	
Disc:  

Washer:  
	



Note:  a and b are limits for x.  Convert to  and .
	

Convert to parametric.


	
ARC LENGTH
	


	


	




	
SPEED
	


	

	



		
	TOTAL DISTANCE
	

	

Arc length!
	
Arc length!

	
POSITION

	


	

, where


and


	




Convert to parametric.



COMPARISON OF FORMULAS FOR RECTANGULAR, PARAMETRIC, & POLAR EQUATIONS
[bookmark: _GoBack]
Other things to remember:
· Speed is increasing when the signs of velocity and acceleration are the same.
· 

If particle moves along a horizontal line (x-axis), it's moving left when  and right when .
· A particle is at rest when v(t) = 0 and a(t) = 0 for the same value of t.
· 

For parametrically defined curves, the velocity vector is  and the acceleration vector is .
oleObject3.bin

image4.wmf
2

2

dx

y

d


oleObject4.bin

image5.wmf
dt

dx

dx

dy

dt

d

ú

û

ù

ê

ë

é


oleObject5.bin

oleObject6.bin

image6.wmf
ò

b

a

dx

x

f

)

(


oleObject7.bin

image7.wmf
ò

b

a

dx

y


oleObject8.bin

image8.wmf
1

t


oleObject9.bin

image9.wmf
2

t


oleObject10.bin

image10.wmf
ò

2

1

2

2

1

q

q

q

d

r


oleObject11.bin

image11.wmf

oleObject12.bin

image12.wmf
ò

b

a

dx

R

2

p


oleObject13.bin

image13.wmf
(

)

ò

-

b

a

dx

r

R

2

2

p


oleObject14.bin

image14.wmf
ò

b

a

dx

y

2

p


oleObject15.bin

oleObject16.bin

oleObject17.bin

oleObject18.bin

image15.wmf
[

]

ò

+

b

a

dx

x

f

2

)

(

'

1


oleObject19.bin

image16.wmf
ò

÷

ø

ö

ç

è

æ

+

÷

ø

ö

ç

è

æ

2

1

2

2

t

t

dt

dt

dy

dt

dx


oleObject20.bin

image17.wmf
[

]

[

]

ò

+

b

a

d

r

r

q

q

q

2

2

)

(

'

)

(


oleObject21.bin

image18.wmf
)

(

t

v


oleObject22.bin

image19.wmf
2

2

÷

ø

ö

ç

è

æ

+

÷

ø

ö

ç

è

æ

dt

dy

dt

dx


oleObject23.bin

image20.wmf
[

]

[

]

2

2

)

(

'

)

(

q

q

r

r

+


oleObject24.bin

image21.wmf
ò

2

1

)

(

t

t

dt

t

v


image1.wmf
dx

dy


oleObject25.bin

oleObject26.bin

image22.wmf
[

]

[

]

ò

+

b

a

d

r

r

q

q

q

2

2

)

(

'

)

(


oleObject27.bin

image23.wmf
ò

=

-

b

a

dt

t

v

a

s

b

s

)

(

)

(

)

(


oleObject28.bin

image24.wmf
(

)

)

(

),

(

t

y

t

x


oleObject29.bin

image25.wmf
ò

=

-

2

1

)

(

'

)

(

)

(

1

2

t

t

dt

t

x

t

x

t

x


oleObject30.bin

oleObject1.bin

image26.wmf
ò

=

-

2

1

)

(

'

)

(

)

(

1

2

t

t

dt

t

y

t

y

t

y


oleObject31.bin

oleObject32.bin

image27.wmf
0

<

dt

dx


oleObject33.bin

image28.wmf
0

>

dt

dx


oleObject34.bin

image29.wmf
)

(

'

),

(

'

t

y

t

x


oleObject35.bin

image30.wmf
)

(

'

'

),

(

'

'

t

y

t

x


image2.wmf
dt

dx

dt

dy

dx

dy

=


oleObject36.bin

oleObject2.bin

image3.wmf
¬


