PHYSICS 171







      AQ 2009
Solutions to  Homework #2


1. Giancoli Chapter 2, Problem 9 (Rabbit position)
Slightly different answers may be obtained since the data comes from reading the graph.

 
(a)
The instantaneous velocity is given by the slope of the tangent line to the curve.  At 
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the slope is approximately 
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(b)
At 
[image: image3.wmf]30.0s,

t

=

 the slope of the tangent line to the curve, and thus the instantaneous velocity, is 

approximately 
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(c)  The average velocity is given by 
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(d)  The average velocity is given by 
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(e)  The average velocity is given by 
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Evaluated at half the time given in the book: 

(a) At 5s: same as at 10s:  0.3m/s
(b) At 15s: same as at 10s: 0.3m/s

(c) Avg velocity between 0 and 5s : same as between 0 an 10s: 0.3m/s

(d) Avg velocity beween 12.5s and 15 s: still the same! 0.3 m/s

(e) Avg velocity between 20s and 25s: 
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2. Giancoli Chapter 2, Problem 16 (Rolling ball)
We are given that 
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(a)

[image: image10.wmf](

)

(

)

(

)

(

)

(

)

2

2

1.0s2.0m3.6ms1.0s1.1ms1.0s0.5m

x

=-+=-





[image: image11.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

2

2

2

2

2.0s2.0m3.6ms2.0s1.1ms2.0s0.8m

3.0s2.0m3.6ms3.0s1.1ms3.0s1.1m

x

x

=-+=-

=-+=



(b)
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(c)
The instantaneous velocity is given by 
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3. Giancoli Chapter 2, Problem 18 (Car and train) 
For the car to pass the train, the car must travel the length of the train AND the distance the train travels.  The distance the car travels can thus be written as either 
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  To solve for the time, equate these two expressions for the distance the car travels. 
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a.  t = ltrain /(vcar – vtrain)= ltrain/(2vtrain-vtrain)=ltrain/v train=1.10km/75km/h=0.015 h= 53 s.

The distance the car travels during this time is 
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If the train is traveling the opposite direction from the car, then the car must travel the length of the train MINUS the distance the train travels.  Thus the distance the car travels can be written as either 
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  To solve for the time, equate these two expressions for the distance the car travels.
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The distance the car travels during this time is 
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b. If the car is traveling very fast (“speed of light”), the time to overtake the train goes to 
zero since t is approx.  ltrain/vcar 
c. If the train is infinitely long, t goes to infinity, i.e. the train cannot be overtaken.

4. Giancoli Chapter 2, Problem 25 (Car passing points) 

(a)
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(b)
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5. Giancoli Chapter 2, Problem 26 (Car gears)
Slightly different answers may be obtained since the data comes from reading the graph.  We assume 

that the short, nearly horizontal portions of the graph are the times that shifting is occurring, and those times are not counted as being “in” a certain gear.

(a)
The average acceleration in 2nd gear is given by 
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(b)
The average acceleration in 4th gear is given by 
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(c)
The average acceleration through the first four gears is given by 
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6. Giancoli Chapter 2, Problem 33 (Baseball Pitcher) 

For the baseball, 
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 and the final speed of the baseball (during the throwing motion) is 
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  The acceleration is found from Eq. 2-12c.
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7. Giancoli Chapter 2, Problem 47 (Mary & Sally)
       For the runners to cross the finish line side-by-side means they must both reach the finish line in the same amount of time from their current positions.  Take Mary’s current location as the origin.  Use Eq. 2-12b.


For Sally:
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The first time is the time she first crosses the finish line, and so is the time to be used for the problem.  Now find Mary’s acceleration so that she crosses the finish line in that same amount of time.

For Mary:
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8. Giancoli Chapter 2, Problem 52 (Catching a ball)
Choose upward to be the positive direction, and take 
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 to be the height from which the ball was thrown.  The acceleration is 
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  The displacement upon catching the ball is 0, assuming it was caught at the same height from which it was thrown.  The starting speed can be found from Eq. 2-12b, with x replaced by y.
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The height can be calculated from Eq. 2-12c, with a final velocity of 
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 at the top of the path.
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9. Giancoli Chapter 2, Problem 62 (Garden hose)
        Choose upward to be the positive direction, and 
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 to be the location of the nozzle.  The initial velocity is 
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 the final location is 
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 and the time of flight is 
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  Using Eq. 2-12b and substituting y for x gives the following.
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10. Giancoli Chapter 2, Problem 66 (Rock & ball)
(a)
Choose up to be the positive direction.  Let the throwing height of both objects be the 
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location, and so 
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 for both objects.  The acceleration of both objects is 
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 The equation of motion for the rock, using Eq. 2-12b, is 
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 where t is the time elapsed from the throwing of the rock.  The equation of motion for the ball, being thrown 1.00 s later, is 
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)

(

)

2

1

0 ball

2

1.00s1.00s

.

vtt

g

---

  Set the two equations equal (meaning the two objects are at the same place) and solve for the time of the collision.


[image: image53.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

2

2

11

rockball0 rock0 ball

22

2

222

11

22

    1.00s1.00s  

12.0ms9.80ms18.0ms1.00s9.80ms1.00s  

15.8ms22.9m    1.45s

yyvtgtvtgt

tttt

tt

=®-=---®

-=---®

=®=



(b)
Use the time for the collision to find the position of either object.
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(c)
Now the ball is thrown first, and so 
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  Again set the two equations equal to find the time of collision.
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But this answer can be deceptive.  Where do the objects collide?
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Thus, assuming they were thrown from ground level, they collide below ground level, which cannot happen.  Thus
[image: image59.wmf]they never collide
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