Physics II

Homework III                                                                                                                  CJ
Chapter 10; 76
Chapter 11; 11, 12, 18, 52, 62, 82
Chapter 13; 17, 66

10.76.	IDENTIFY: Apply conservation of energy to the motion of the ball as it rolls up the hill. After the ball leaves the edge of the cliff it moves in projectile motion and constant acceleration equations can be used.





(a) SET UP: Use conservation of energy to find the speed  of the ball just before it leaves the top of the cliff. Let point 1 be at the bottom of the hill and point 2 be at the top of the hill. Take  at the bottom of the hill, so  and 


EXECUTE: 




Rolling without slipping means  and 






SET UP: Consider the projectile motion of the ball, from just after it leaves the top of the cliff until just before it lands. Take  to be downward. Use the vertical motion to find the time in the air:




   



EXECUTE:  gives 
During this time the ball travels horizontally




Just before it lands,  and 





(b) EVALUATE: At the bottom of the hill,  The rotation rate doesn’t change while the ball is in the air, after it leaves the top of the cliff, so just before it lands  The total kinetic energy is the same at the bottom of the hill and just before it lands, but just before it lands less of this energy is rotational kinetic energy, so the translational kinetic energy is greater.

11.11.	IDENTIFY: The system of the person and diving board is at rest so the two conditions of equilibrium apply.

(a) SET UP: The free-body diagram for the diving board is given in Figure 11.11. Take the origin of coordinates at the left-hand end of the board (point A).
	[image: FIG11-011.tif]
	

 is the force applied at the support point and  is the force at the end that is held down.

	Figure 11.11
	




EXECUTE:  gives 




(b) 








EVALUATE: We can check our answers by calculating the net torque about some point and checking that  for that point also. Net torque about the right-hand of the board:  which checks.

11.12.	IDENTIFY: Apply the first and second conditions of equilibrium to the beam.

SET UP: The boy exerts a downward force on the beam that is equal to his weight.

EXECUTE: 
(a) The graphs are given in Figure 11.12.


(b) which is 1.25 m beyond point B.



(c) Take torques about the right end. When the beam is just balanced, The distance that point B must be from the right end is then 

EVALUATE: When the beam is on the verge of tipping it starts to lift off the support A and the normal force exerted by the support goes to zero.
[image: FIG11-012.tif]
Figure 11.12

11.18.	IDENTIFY: Apply the conditions for equilibrium to the crane.







SET UP: The free-body diagram for the crane is sketched in Figure 11.18. and are the components of the force exerted by the axle. pulls to the left so is to the right. also pulls downward and the two weights are downward, so is upward.



EXECUTE: 
(a) gives .

.




(b) gives and .





gives and .

EVALUATE: and . The force exerted by the axle is not directed along the crane.
[image: FIG11-018.tif]
Figure 11.18

11.52.	IDENTIFY: Apply the first and second conditions for equilibrium to the bridge.




SET UP: Find torques about the hinge. Use L as the length of the bridge and for the weights of the truck and the raised section of the bridge. Take  to be upward and  to be to the right.


EXECUTE: 
(a) , so





(b) Horizontal:  (to the right). Vertical: (upward).




EVALUATE: If  is the angle of the hinge force above the horizontal,  and . The hinge force is not directed along the bridge.



11.62.	IDENTIFY: Apply  to each object, including the point where D, C and B are joined. Apply  to the rod.


SET UP: To find  use a coordinate system with axes parallel to the cords.













EXECUTE: A and B are straightforward, the tensions being the weights suspended:  and . Applying and  to the point where the cords are joined,  and . To find  take torques about the point where string F is attached. and  may be found similarly, or from the fact that must be the total weight of the ornament. 


EVALUATE: The vertical line through the spheres is closer to F than to E, so we expect , and this is indeed the case.

11.82.	IDENTIFY: Apply the equilibrium conditions to the pole. The horizontal component of the tension in the wire is 22.0 N.



SET UP: The free-body diagram for the pole is given in Figure 11.82. The tension in the cord equals the weight W. and are the components of the force exerted by the hinge. If either of these forces is actually in the opposite direction to what we have assumed, we will get a negative value when we solve for it.






EXECUTE: 
(a) so . gives . .








(b) gives  and . gives and . The magnitude of the hinge force is .


EVALUATE: If we consider torques about an axis at the top of the plate, we see that must be to the left in order for its torque to oppose the torque produced by the force W.
[image: FIG11-082.tif]
Figure 11.82





13.17.	IDENTIFY: . so . .








SET UP:  is proportional to x so  goes through one cycle when the displacement goes through one cycle. From the graph, one cycle of ax extends from  to  so the period is   From the graph the maximum acceleration is .



EXECUTE: 
(a) gives 


(b) 


(c) 


EVALUATE: We can also calculate the maximum force from the maximum acceleration:  which agrees with our previous results.


13.66.	(a) IDENTIFY and SET UP: Combine Eqs. (13.12) and (13.21) to relate  and x to T.


EXECUTE: 


We are given information about  at a particular x. The expression relating these two quantities comes from conservation of energy: 


We can solve this equation for  and then use that result to calculate T. 




Then 



(b) IDENTIFY and SET UP: We are asked to relate x and  so use conservation of energy equation: 






EVALUATE: Smaller  means larger x.

(c) IDENTIFY: If the slice doesn't slip the maximum acceleration of the plate (Eq.13.4) equals the maximum acceleration of the slice, which is determined by applying Newton's 2nd law to the slice.






SET UP: For the plate,  and  The maximum  is A, so  If the carrot slice doesn't slip then the static friction force must be able to give it this much acceleration. The free-body diagram for the carrot slice (mass ) is given in Figure 13.66.
	[image: youn.xxxx.ch.13/FIG13-066.tif]
	

EXECUTE: 





	Figure 13.66
	








 and 


But we require that  and 


EVALUATE: We can write this as  More friction is required if the frequency or the amplitude is increased.
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