AP Physics – Applying Torque
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A Beam is supported as shown.  The beam weighs 175 N.  The cable makes an angle of 75.0( as shown.  Find the tension in the cable and the force exerted on the end of the beam by the wall.

Sum torques:
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Sum forces:

x:
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· A beam is supported as shown.  The beam is uniform and weighs 300.0 N and is 5.00 m long.   A 635 N person stands 1.50 m from the building.  What is the tension in the cable and the force exerted on the beam by the building?
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Can resolve R and T into components:
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sum of forces in x and y direction:
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Sum of torques:


[image: image11.wmf]0

man

cablebeam

ttt

=

--



[image: image12.wmf](

)

(

)

1

1

2

sin0

2sin

mmBB

mmBBB

B

FrFr

FrFrTrT

r

q

q

æö

+

ç÷

æö

èø

+-==

ç÷

èø



[image: image13.wmf](

)

(

)

(

)

(

)

0

6351.50300.02.50

416

sin55.05.00

NmNm

TN

m

+

==



[image: image14.wmf](

)

0

cos0cos416cos55.0238

XX

RTRTNN

qq

-====



[image: image15.wmf]sin0sin

yBmyBm

RTFFRFFT

qq

+--==+-



[image: image16.wmf](

)

300.0635416sin624

y

RNNNN

q

=+-=



[image: image17.wmf](

)

(

)

22

22

624238668

yx

RRRNNN

=+=+=


[image: image60.wmf]T

55.0

F

B

F

m

R

Ladder Problem:

· A uniform 250.0 N ladder that is 10.0 m long rests against a frictionless wall.  At an angle of 58.0(, the ladder just keeps from slipping.  What are the forces acting on the bottom of the ladder?  What is the coefficient of friction of the bottom of the ladder?

Look at forces acting on ladder:
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Clearly,
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Pivet at base of ladder:
( = 90.0( - (  

( = 90.0( - 58.0( = 32.0(
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15.0 m, 500.0 N uniform ladder rests against frictionless wall.  Makes 60.0( angle with horizontal.  Find horizontal and vertical forces on base of ladder if 800.0 N fire fighter is 4.00 m from bottom.  If ladder is on verge of slipping when fire fighter is 9.00 m up, what is coefficient of static friction on bottom?
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Torque:
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Pivet at base of ladder:

( = 90.0( - (  

( = 90.0( - 60.0( = 30.0(
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So the force up is 
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The horizontal frictional force is:
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When fire man is at 9.0 m, then 


[image: image50.wmf](

)

(

)

(

)

2

500.0cos60.07.50800.0cos60.09.00

cos30.015.0

NmNm

F

m

+

=

oo

o



[image: image51.wmf]421

fN

=



[image: image52.wmf]fn

m

=



[image: image53.wmf]f

n

m

=




[image: image54.wmf]421

1300

N

N

m

=





[image: image55.wmf]0.324

m

=











PAGE  
7

_1037630786.unknown

_1046961522.unknown

_1046963369.unknown

_1069642394.unknown

_1069642401.unknown

_1069642747.unknown

_1046963391.unknown

_1046963451.unknown

_1046963075.unknown

_1046963350.unknown

_1046962903.unknown

_1037634032.unknown

_1037638582.unknown

_1037638754.unknown

_1046961270.unknown

_1037638701.unknown

_1037638509.unknown

_1037631182.unknown

_1037634015.unknown

_1037631047.unknown

_1026122770.unknown

_1026124479.unknown

_1026125810.unknown

_1037630614.unknown

_1037630689.unknown

_1026125888.unknown

_1026125973.unknown

_1037630073.unknown

_1026125913.unknown

_1026125864.unknown

_1026124514.unknown

_1026124892.unknown

_1026124488.unknown

_1026124405.unknown

_1026124457.unknown

_1026124227.unknown

_1026124264.unknown

_1026122818.unknown

_1026084640.unknown

_1026094122.unknown

_1026122710.unknown

_1026122745.unknown

_1026094413.unknown

_1026094414.unknown

_1026094223.unknown

_1026094412.unknown

_1026084734.unknown

_1026084885.unknown

_1026084679.unknown

_1026084558.unknown

_1026084615.unknown

_1026084512.unknown

