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2.26.  Solve:  (a) 
 

 
 

(b) To be completed by student. 

(c) 22 4 (at 1 s) [2 m/s (1 s) 4 m/s] 2 m/sx x
dx v t v t
dt

= = − ⇒ = = − = −  

(d) There is a turning point at 2 st = .  At that time 2 m.x = −  
(e) Using the equation in part (c), 

4 m/s (2 4) m/s 4 xv t t= = − ⇒ =  

Since 2( 4 2) m, 2 m.x t t x= − + =  
(f ) 
 

 

2.27.  Solve:  The graph for particle A is a straight line from 2 st =  to 8 st = .  The slope of this line is 10 m/s,−  
which is the velocity at 7 0 st = . .  The negative sign indicates motion toward lower values on the x-axis. The velocity 
of particle B at 7 0 st = .  can be read directly from its graph. It is 20 m/s.−  The velocity of particle C can be obtained 
from the equation 

f iv v= + area under the acceleration curve between it  and ft  
This area can be calculated by adding up three sections. The area between 0 st =  and 2 st =  is 40 m/s, the area 
between 2 st =  and 5 st =  is 45 m/s, and the area between 5 st =  and 7 st =  is 20 m/s.− We get (10 m/s) +  
(40 m/s) (45 m/s) (20 m/s) 75 m/s.+ − =  

2.28.  Visualize: 
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2.33.  Solve:  The position is the integral of the velocity. 
11 1 2 3 31 1

1 0 0 0 0 13 30 00

tt t
xt

x x v dt x kt dt x kt x kt= + = + = + = +Ñ Ñ  

We’re given that 0 9.0 mx = −  and that the particle is at 1 9 0 mx = .  at 1 3 0 st = . .  Thus 
3 31

39.0 m ( 9.0 m) (3.0 s) ( 9.0 m) (9.0 s )k k= − + = − +  

Solving for k gives 32 0 m/s .k = .  

2.34.  Solve:  (a) The velocity is the integral of the acceleration. 

( ) 11 1 2 21 1
1 0 1 12 20 00

0 m/s (10 ) 10 10
tt t

x x xt
v v a dt t dt t t t t= + = + − = − = −Ñ Ñ  

The velocity is zero when 

( ) ( )21 1
1 1 1 1 12 2

1 1

0 m/s 10 10

0 s or 20 s
xv t t t t

t t

= = − = − ×

⇒ = =
 

The first solution is the initial condition. Thus the particle’s velocity is again 0 m/s at 1 20 st = .  
(b) Position is the integral of the velocity. At 1 20 s,t =  and using 0 0 mx =  at 0 0 s,t =  the position is 

( ) 20 20201 2 2 31 1
1 0 2 60 0 00

0 m 10 5 667 m
t

xt
x x v dt t t dt t t= + = + − = − =Ñ Ñ  

2.35.  Model:  Represent the ball as a particle. 
Visualize:  Please refer to Figure P2.35. 
Solve:   In the first and third segments the acceleration sa  is zero. In the second segment the acceleration is negative and 
constant. This means the velocity sv  will be constant in the first two segments and will decrease linearly in the third 
segment. Because the velocity is constant in the first and third segments, the position s will increase linearly. In the second 
segment, the position will increase parabolically rather than linearly because the velocity decreases linearly with time. 
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2.36.  Model:  Represent the ball as a particle. 
Visualize:   Please refer to Figure P2.36. The ball rolls down the first short track, then up the second short track, and 
then down the long track. s is the distance along the track measured from the left end (where s = 0). Label t = 0 at the 
beginning, that is, when the ball starts to roll down the first short track. 
Solve:  Because the incline angle is the same, the magnitude of the acceleration is the same on all of the tracks. 
 

 
Assess:  Note that the derivative of the s versus t graph yields the sv  versus t graph. And the derivative of the sv  
versus t graph gives rise to the sa versus t graph. 

2.37.  Model: Represent the ball as a particle. 
Visualize:   The ball moves to the right along the first track until it strikes the wall, which causes it to move to the 
left on a second track. The ball then descends on a third track until it reaches the fourth track, which is horizontal. 
Solve: 
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Assess:  Note that the time derivative of the position graph yields the velocity graph, and the derivative of the 
velocity graph gives the acceleration graph. 

2.38.  Visualize:  Please refer to Figure P2.38. 
Solve: 
 

 

2.39.  Visualize:  Please refer to Figure P2.39. 
Solve: 
 

 

2.40.  Model:  The plane is a particle and the constant-acceleration kinematic equations hold. 
Solve:  (a) To convert 80 m/s to mph, we calculate 80 m/s × 1 mi/1609 m × 3600 s/h = 179 mph. 
(b) Using / ,sa v t= ∆ ∆  we have, 

2 2
s

23 m/s 0 m/s 69 m/s 46 m/s( 0 to 10 s) 2.3 m/s ( 20 s to 30 s) 2.3 m/s
10 s 0 s 30 s 20 ssa t t a t t− −= = = = = = = =

− −
 

For all time intervals a is 2.3 2m/s .  
(c) Using kinematics as follows: 

2
fs is f i f f( ) 80 m/s 0 m/s (2.3 m/s )( 0 s) 35 sv v a t t t t= + − ⇒ = + − ⇒ =  

(d) Using the above values, we calculate the takeoff distance as follows: 
2 2 2

f i is f i s f i
1 1( ) ( ) 0 m (0 m/s)(35 s) (2.3 m/s )(35 s) 1410 m
2 2

s s v t t a t t= + − + − = + + =  

For safety, the runway should be 3 1410 m 4230 m× =  or 2.6 mi. This is longer than the 2.4 mi long runway, so the 
takeoff is not safe. 

2.41.  Model:  Represent the car as a particle. 
Solve:  (a) First, we will convert units: 

miles 1 hour 1610 m60 27 m/s
hour 3600 s 1 mile

× × =  

The motion is constant acceleration, so 
21 0

1 0
(27 m/s 0 m/s) 2.7 m/s

10 s
v vv v a t a

t
− −= + ∆ ⇒ = = =
∆

 

(b) The fraction is / 2 7/9 8 0 28a g = . . = . .  So a is 28% of g. 
(c) The distance is calculated as follows: 

2 2 2 2
1 0 0

1 1( ) ( ) 1.3 10  m 4.3 10  feet
2 2

x x v t a t a t= + ∆ + ∆ = ∆ = × = ×  

2.42.  Model:  Represent the spaceship as a particle. 
Solve:  (a) The known information is: 2

0 0 00 m, 0 m/s, 0 s, 9.8 m/s ,x v t a g= = = = = and 8
1 3.0 10  m/s.v = ×  Constant 

acceleration kinematics gives 
71 0

1 0 1 3.06 10 sv vv v a t t t
a
−= + ∆ ⇒ ∆ = = = ×  




