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Solutions to Homework #8


1. Giancoli Chapter 9, Problem 8

The air is moving with an initial speed of 
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  Thus, in one second, a volume of air measuring 45 m x 65 m x 33.33 m will have been brought to rest.  By Newton’s third law, the average force on the building will be equal in magnitude to the force causing the change in momentum of the air.  The mass of the stopped air is its volume times its density.
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2. Giancoli Chapter 9, Problem 14

Consider the motion in one dimension, with the positive direction being the direction of motion of the original nucleus.  Let A represent the alpha particle, with a mass of 4 u, and let B represent the new nucleus, with a mass of 218 u.  Momentum conservation gives the following.
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Note that the masses do not have to be converted to kg, since all masses are in the same units, and a ratio of masses is what is significant.
3. Giancoli Chapter 9, Problem 20

Consider the motion in one dimension with the positive direction being the direction of 
motion before the separation.  Let A represent the upper stage (that moves away faster) 
and B represent the lower stage.  It is given that 
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  Momentum conservation gives the following.
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(b)
The change in kinetic energy was supplied by the explosion.
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4. Giancoli Chapter 9, Problem 28

(a)
The impulse given the ball is the area under the F vs. t graph.  Approximate the area as a 

triangle of “height” 250 N, and “width” 0.04 sec.  A width slightly smaller than the base was chosen to compensate for the “inward” concavity of the force graph.
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(b)
The velocity can be found from the change in momentum.  Call the positive 
direction the direction of the ball’s travel after being served.
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5. Giancoli Chapter 9, Problem 36
(a)
Momentum will be conserved in one dimension.  Call the direction of the first ball the 

positive direction.  Let A represent the first ball, and B represent the second ball.  We have 
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  Use Eq. 9-8 to obtain a relationship between the velocities.
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Substitute this relationship into the momentum conservation equation for the collision.
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(b)
The fraction of the kinetic energy given to the second ball is as follows. 
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6. Giancoli Chapter 9, Problem 40
Both momentum and kinetic energy are conserved in this one-dimensional collision.  We start with Eq. 9-3 (for a one-dimensional setting) and Eq. 9-8.
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Insert the last result above back into the momentum conservation equation.
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 Do a similar derivation by solving Eq. 9-8 for 
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7. Giancoli Chapter 9, Problem 50

The swinging motion will conserve mechanical energy.  Take the zero level for gravitational potential energy to be at the bottom of the arc.  For the pendulum to swing exactly to the top of the arc, the potential energy at the top of the arc must be equal to the kinetic energy at the bottom.  
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Momentum will be conserved in the totally inelastic collision at the bottom of the arc.  We assume that the pendulum does not move during the collision process.
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8. Giancoli Chapter 9, Problem 54

(a)
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(b)
Solve the x equation for 
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 and the y equation for 
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, and then find the angle from the tangent function. 
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With the value of the angle, solve the y equation for the velocity.  
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9. Giancoli Chapter 9, Problem 54
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Let n represent the incoming neutron, and let He represent the helium nucleus.  We take 
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 Take the x direction to be the direction of the initial velocity of the neutron (to the right in the diagram), and the y direction to be up in the diagram.  Momentum is conserved in two dimensions, and gives the following relationships.
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The collision is elastic, and so kinetic energy is also conserved.
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This is a set of three equations in the three unknowns 
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 We can eliminate 
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 by squaring and adding the momentum equations.  That can be combined with the kinetic energy equation to solve for one of the unknown speeds.
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To summarize: 
[image: image39.wmf]55

nHen

5.110ms, 1.810ms, 76.

vv

q

¢¢¢

=´=´=°


� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���








[image: image41.wmf]A

m

[image: image42.wmf]B

m

[image: image43.wmf]B

m

[image: image44.wmf]A

m

[image: image45.wmf]A

v

r

[image: image46.wmf]A

q

¢

[image: image47.wmf]A

¢

v

r

[image: image48.wmf]B

¢

v

r

[image: image49.wmf]n

q

¢

[image: image50.wmf]He

¢

v

r

[image: image51.wmf]He

m

[image: image52.wmf]n

m

[image: image53.wmf]He

m

[image: image54.wmf]n

m

[image: image55.wmf]n

¢

v

r

[image: image56.wmf]He

45

q

¢

=°

[image: image57.wmf]n

v

r

[image: image58.wmf]B

¢

v

r

[image: image59.wmf]A

¢

v

r

[image: image60.wmf]A

q

¢

[image: image61.wmf]A

v

r

[image: image62.wmf]A

m

[image: image63.wmf]B

m

[image: image64.wmf]B

q

¢

[image: image65.wmf]n

v

r

[image: image66.wmf]He

45

q

¢

=°

[image: image67.wmf]n

¢

v

r

[image: image68.wmf]n

m

[image: image69.wmf]He

m

[image: image70.wmf]n

m

[image: image71.wmf]He

m

[image: image72.wmf]He

¢

v

r

_1237227071.unknown

_1237319400.unknown

_1251350499.unknown

_1254371185.unknown

_1254371204.unknown

_1251350653.unknown

_1251350657.unknown

_1251350689.unknown

_1251350509.unknown

_1251350533.unknown

_1251349763.unknown

_1251350064.unknown

_1251350446.unknown

_1251349880.unknown

_1251349914.unknown

_1251349823.unknown

_1251349724.unknown

_1251349734.unknown

_1251349668.unknown

_1251349705.unknown

_1251349656.unknown

_1237318569.unknown

_1237319154.unknown

_1237319159.unknown

_1237318967.unknown

_1237227307.unknown

_1237227362.unknown

_1237227392.unknown

_1237227321.unknown

_1237227185.unknown

_1198863700.unknown

_1236679499.unknown

_1236680378.unknown

_1237223753.unknown

_1237223760.unknown

_1237223843.unknown

_1237223759.unknown

_1237223098.unknown

_1237223744.unknown

_1236679585.unknown

_1236680172.unknown

_1198897867.unknown

_1204206392.unknown

_1236678441.unknown

_1204206364.unknown

_1198897830.unknown

_1142501140.unknown

_1142501149.unknown

_1198863699.unknown

_1142501153.unknown

_1142501145.unknown

_1119198863.unknown

_1142498892.unknown

_1119198978.unknown

_1119198835.unknown

_1119198854.unknown

_1119198782.unknown

