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Chapter 11 
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 Second law 
  
 Law of gravitation 
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y  = x2 can be dimensionally correct only if the units of the implied constant 
1.0 are mm-1. 
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Chapter 12 
12.1  

 m 
 

  m/s 
 

  m/s
 

2 

 At maximum velocity: 
 

  
 

  

  
 

  
 

 
12.2  

(a)  
 

 When t=0, then x=0 and v= .  Hence  is the initial velocity

 

. 
Since gravity is the only source of acceleration in this problem, g must be the gravitational 
acceleration.

(b) 

  
 

  

  
At the end of the flight x = 0 

 

 

(c)  
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12.3  
(a)  
  

  
 

 

 

When t = 0: 
 

 
 
 

 
 

When t = 10 s: 
 

  

 

 
 
 
 

 
 

When v = 0  
 

 
 

 
 

(b) Displacement:  
(c) Distance travelled:  

  
 

 

12.4  

  
 

  
 

  
 

At  s: 

  
 

  
 

  
 

Note that  and .  The reversal of velocity occurs when  
 

  
 

  
  
  
  

x(m)                 

m/s                

m/s2                 
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At t=8 s: 
  

 

 
 

12.5  

(a)  
 

  

(b)  

  

12.7 
 

 
(a)  
 
When  mm: 

 
 

 
 

(b)  
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(c) For earth:  m/s 
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m 

m/s 

m/s2 
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  m/s

 

2 

 

  

 When  (initial conditions): 

  m/s 
 

 m 
  m/s 
 When : 
  s 
  m 
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