Torque, Part 2

Example Problem:
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Here’s another way to do it:
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Cross product very useful! 
For example: 
[image: image4.wmf](

)

(

)

N

k

j

i

F

m

k

j

i

r

10

15

10

4

3

2

+

+

=

-

+

=

r

r



[image: image5.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

j

i

k

j

i

k

j

i

j

i

k

k

j

i

j

i

k

j

i

F

r

60

90

30

40

30

30

20

60

20

60

30

30

40

30

15

10

3

2

10

15

10

4

3

2

-

=

-

+

-

-

-

ú

ú

ú

û

ù

ê

ê

ê

ë

é

-

=

´

=

r

r

r

t


The Seesaw Problem

[image: image6]
a)
Calculate the angular acceleration just as the seesaw begins to rotate.
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b)
What is the angular velocity of the seesaw as it rotates through 30°?
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Remember, alpha is not constant! You can’t use the kinematics equations! Use the work energy theorem!
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And another example problem:
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	Block A:
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	Block B:
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Pulley:
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3 Equations:


[image: image15.wmf](

)

2

2

1

2

2

2

2

1

2

2

1

/

92

.

1

9

.

7

6

5

8

.

9

2

1

8

.

9

5

2

1

8

.

9

8

.

9

2

1

5

s

m

a

N

T

N

T

T

T

a

T

T

a

T

T

a

T

a

T

=

=

=

÷

ø

ö

ç

è

æ

+

-

+

=

÷

ø

ö

ç

è

æ

+

-

=

-

=

-

=

-

=

-


a)
Find the velocity of the masses once the hanging mass has descended 50 cm, assuming the system is initially at rest.
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b)
confirm this by means of conservation of energy
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The string does not slip on the pulley.
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