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CHAPTER 2
6.

[image: image1.wmf]s

=  EQ \F( d , (t ) =  EQ \F( 2(25 m) , [2(0.50 min) + 4.0 min](60 s/min) ) =  EQ \X(0.17 m/s).
7.
The time going is tgoing = d/v1 = (300 km)/(75 km/h) = 4.00 h


The time returning is treturn = d/v2 = (300 km)/(85 km/h) = 3.53 h


The average speed is vav = 2d/ttotal = (600 km)/(4.00 h + 3.53 h + 0.50 h) = 
[image: image2.wmf]75 km/h



The average velocity is 
[image: image3.wmf]zero

 because the net displacement is zero.

13.
(a) 
[image: image4.wmf]s

=  EQ \F( d , (t )  =  EQ \F( 27 m + 21 m , (30 min)(60 s/min) ) =  EQ \X(2.7 cm/s).


(b) The displacement is  (x =  EQ \R(, (27 m)2 + (21 m)2 ) = 34.2 m.     
[image: image5.wmf]v

=  EQ \F( (x , (t ) =  EQ \F( 34.2 m , (30 min)(60 s/min) ) =  EQ \X(1.9 cm/s).

20.
The minimum speed is  
[image: image6.wmf]s

=  EQ \F( d , (t ) =  EQ \F( 675 km , 7.00 h ) = 96.4 km/h =  EQ \X(59.9 mi/h).


 EQ \X(No), she does not have to exceed the 65 mi/h speed limit.

21.
(a) See the sketch on the right.     
d = 
[image: image7.wmf]22
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=  EQ \X(500 km).
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=  EQ \X(37( east of north).

(b) (t = 45 min + 30 min = 75 min = 1.25 h.


[image: image9.wmf]v

=  EQ \F( (x , (t ) =  EQ \F( 500 km( 37( east of north , 1.25 h ) =  EQ \X(400 km/h( 37( east of north).


(c) 
[image: image10.wmf]s

=  EQ \F( d , (t ) =  EQ \F( 400 km + 300 km , 1.25 h ) =  EQ \X(560 km/h).

(d) Since  EQ \X(speed involves total distance( which is greater than the magnitude of the displacement), the average speed is not equal to the magnitude of the average velocity.
22.
To the runner on the right, the runner on the left is running at a velocity of

+4.50 m/s – ((3.50 m/s) = +8.00 m/s.     So it takes (t = 
 EQ \F( (x ,  )
 =  EQ \F( 100 m , 8.00 m/s ) =  EQ \X(12.5 s).


They meet at  (4.50 m/s)(12.5 s) =  EQ \X(56.3 m (relative to runner on left)).
35.
(a) See the sketch on the right.

(b) The acceleration is negative as the object slows down (assume velocity is positive).

v = vo + at = 25 m/s + ((5.0 m/s2)(3.0 s)

  =  EQ \X(10 m/s).


(c) x = x1 + x2 + x3

       = (25 m/s)(5.0 s)


       + (25 m/s)(3.0 s) + 
[image: image12.wmf]1
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((5.0 m/s2)(3.0 s)2 

       + (10 m/s)(6.0 s)

       = 237.5 m =  EQ \X(2.4 ( 102  m).

(d)(s =  EQ \F( d , (t ) =  EQ \F( 237.5 m , 14.0 s ) =  EQ \X(17 m/s).
36.
72 km/h = (72 km/h) (  EQ \F( 1000 m , \s\do 3(1 km) ) (  EQ \F( 1 h , \s\do 3(3600 s) )  = 20 m/s.


During deceleration,  (t1 =  EQ \F( (v ,(a ) =  EQ \F( 0 ( 20 m/s , (1.0 m/s2 ) = 20 s;  (x1 =(v1 (t1 =  EQ \F( 20 m/s + 0 , 2 ) (20 s) = 200 m.

It would have taken the train   EQ \F( 200 m , 20 m/s ) = 10 s to travel 200 m.

So it lost only 20 s – 10 s = 10 s during deceleration.


During acceleration,  (t2 =  EQ \F( 20 m/s – 0 , 0.50 m/s2 ) = 40 s;  (x2 =  EQ \F( 0 + 20 m/s , 2 ) (40 s) = 400 m.

It would have taken the train  EQ \F( 400 m , 20 m/s ) = 20 s to travel 400 m.  So it lost only 40 s – 20 s = 20 s during acceleration.  Therefore, the train lost 2 min + 10 s + 20 s =  EQ \X(150 s) in stopping at the station.

48.
40 km/h = (40 km/h) (  EQ \F( 1000 m , \s\do 3(1 km) ) (  EQ \F( 1 h , \s\do 3(3600 s) ) = 11.11 m/s.

During the reaction time, the car travels a distance of  d = (11.11 m/s)(0.25 s) = 2.78 m.

So the car really has only 13 m – 2.78 m = 10.2 m to come to rest.

Let’s calculate the stopping distance of the car. We take xo = 0.

Given:     vo = 11.1 m/s,     v  = 0,     a = (8.0 m/s2.     Find:     x.  (Take xo = 0.)

v 2 = v EQ \o(\s\up4(2),\s\do3(o))  + 2a(x ( xo),     (     x =  EQ \F( v2 – v  , 2a  )
 =  EQ \F( 0 – (11.1 m/s)2 , 2(–8.0 m/s2) ) = 7.70 m.

So it takes the car only  2.78 m + 7.70 m =  EQ \X(10.5 m) (< 13 m) to stop.

 EQ \X(Yes), the car will stop before hitting the child.

49.
Repeat the calculation of Exercise 2.48.
d = (11.1 m/s)(0.50 s) = 5.55 m.


5.55 m + 7.70 m =  EQ \X(13.3 m) > 13 m.      EQ \X(No), the car will not stop before hitting the child.

57.
(a) Given:     a = 3.00 m/s2,     t = 1.40 s,     x = 20.0 m (take xo = 0).     Find:     vo.


x = xo + vo t + EQ \F(1,\s\do 1(2)) a t2,     (     20.0 m = 0 + vo(1.40 s) + 
[image: image13.wmf]1
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(3.00 m/s2)(1.40 s)2.

Solving,      vo =  EQ \X(12.2 m/s).


v = vo + at = 12.2 m/s + (3.00 m/s2)(1.40 s) =  EQ \X(16.4 m/s).

(b) Given:     vo = 0,     a = 3.00 m/s2,     v = 12.2 m/s.     Find:     x (take xo = 0).

v2 =

+ 2 a(x ( xo),     (     x ( xo = 
 EQ \F( v2 (  , 2a ) 
=  EQ \F( (12.2 m/s)2 ( 02 , 2(3.00 m/s2) ) =  EQ \X(24.8 m).

(c) v = vo + at,     (     t =  EQ \F( v ( vo , a ) =  EQ \F( 12.2 m/s ( 0 , 3.00 m/s2 ) =  EQ \X(4.07 s).
58.
75.0 mi/h = 33.5 m/s.


(a) Given:     vo = 33.5 m/s,     a = (1.00 m/s2,     x = 100 m (take xo = 0).     Find:     v.

v2 =

+ 2 a(x ( xo) = (33.5 m/s)2 + 2((1.00 m/s2)(100 m) = 922 m2/s2.


So  v =  EQ \X(30.4 m/s).


(b) The initial velocity on dry concrete is then 30.4 m/s.  Consider on dry concrete.

Given:     vo = 30.4 m/s,     a = (7.00 m/s2,     v = 0 m.     Find:     x.


v2 =

+ 2 ax,     (     x = 
 EQ \F( v2 (  , 2a ) 
=  EQ \F( 02 ( (30.4 m/s)2 , 2((7.00 m/s2) ) = 66.0 m.


So the total distance is  100 m + 66.0 m =  EQ \X(166 m).


(c) Use v = vo + at.

On ice:


t1 =  EQ \F( v ( vo , a ) =  EQ \F( 30.4 m/s ( 33.5 m/s , (1.00 m/s2 ) = 3.10 s,

On dry concrete:

t2 =  EQ \F( 0 ( 30.4 m/s , (7.00 m/s2 ) = 4.34 s.


So the total time is  3.10 s + 4.34 s =  EQ \X(7.44 s).

78.
(a) Jogger A time:  tA = 
[image: image14.wmf]A
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 =  EQ \F( 150 m , 2.70 m/s ) = 55.56 s,  jogger B time:  tA = 
[image: image15.wmf]B
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 =  EQ \F( ( (150 m)/2 , 2.70 m/s ) = 87.22 s.

So jogger A will arrive before jogger B by  87.22 s ( 55.56 s =  EQ \X(32.7 s).


(b) dB = ( (150 m)/2 = 236 m> dA = 100 m.

(c) Their displacements are the same.  Both are  (x =  EQ \X(150 m north).

(d)
[image: image16.wmf]A

v

 =  EQ \F( (x , (t ) =  EQ \F( 150 m north , 55.56 s ) =  EQ \X(2.70 m/s north).

[image: image17.wmf]B
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 =  EQ \F( 150 m north , 87.22 s ) =  EQ \X(1.72 m/s north)
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