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L8/ V2= 40UUJ 10.6—283.78
212.4+285.7=498.1s

2. Arace car accelerates uniformly from 18.5 m/s to 46.1 m/s in 2.47 seconds. Determine the
acceleration of the car and the distance traveled.

Vi =(2x4800)/498.1=19.3m.s!

7. Rennata Gas is driving through town at 25.0 m/s and begins to accelerate at 2 constant rate of -1.0
m/s2. Eventually Rennata comes to a complete stop. Represent Rennata's accelerated motion by
sketching  velosty-time graph. Use Kinemati squations to calculate th distance which Renvata
travels while decelerating. Then use the velocity-time graph to determine this distance. PSYW

3. Afeatheris dropped on the moon from a height of 1.40 meters. The acceleration of gravity on the
moon i 167 m &, Determine the time for the  feather to fall to the surface of the moon.

2.8

=1.29 seconds.

4 Abullet leaves a rifle with a muzzle velocity of 521 m/s While accelerating through the barrel of
the rifle, the bullet moves a distance of 0.840 m. Determine the acceleration of the bullet (assume a
uniform acceleration).

W2 =u2+2as
02+ 2a(0.84)
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~ 0-25)/t (25%25)+% (1) Q5P
- —t=-25 =>t=25s. =625-312.5

| =312.5m

2 | Distance =%bxh
425 %25
12.5m
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Free Fall
Read Sections a, b and d from Lesson 5 of the 1-D Kinematics chapter at The Physics Classroom:
http://www.physicsclassroom.com/Class/IDKin/U1L5a html
MOP Connecti None

1. Arockis dropped from a rest
position at the top of a cliff and
free falis to the valley below.
Assuming negligible air
resistance, use kinematic
equations to determine the
distance fallen and the
instantaneous speeds after each
second. Indicate these values on
the odometer (distance fallen)
and the speedometer views
shown to the right of the ciff.
Round all odometer readings to
the nearest whole number,

Show a sample caleulation below:

Atwhich of the listed times is the
acceleration the greatest? Explain
your answer.

At which of the listed times is the
speed the greatest? Explain your
answer.

1 the falling time of a free-falling
objectis doubled, the distance
fallen increases by a factor of

Identify two times
and use the distance fallen values
to support your answer.
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Motion Problems
Please show your work (PSYW) for the following problems.
1. An aeroplane accelerates down a run-way at 3.20 ms-2 for 32.8 s until it finally lifts off the ground. Determine the distance travelled before take-off.


2. A race car accelerates uniformly from 18.5 ms-1 to 46.1 ms-1 in 2.47 seconds. Determine the acceleration of the car and the distance travelled.


3. A feather is dropped on the moon from a height of 1.40 meters. The acceleration of gravity on the moon is 1.67 ms-2. Determine the time for the feather to fall to the surface of the moon.


4. A bullet leaves a rifle with a muzzle velocity of 521 ms-1. While accelerating through the barrel of the rifle, the bullet moves a distance of 0.840 m. Determine the acceleration of the bullet (assume a uniform acceleration).


5. An engineer is designing a runway for an airport.  Several planes will use the runway and the engineer must design it so that it is long enough for the largest planes to become airborne before the runway ends. If the largest plane accelerates at 3.30 ms-2 and has a take-off speed of 88.0 ms-1, what is the minimum length for the runway?



6. A student drives 4.8-km trip to school and averages a speed of 22.6 ms-1. On the return trip home, the student travels with an average speed of 16.8 ms-1 over the same distance. What is the average speed of the student for the two-way trip? (Be careful.)



7. Rennata Gas is driving through town at 25.0 ms-1 and begins to accelerate at a constant rate of -1.0 ms-2 Eventually Rennata comes to a complete stop. Represent Rennata's accelerated motion by sketching a velocity-time graph. Calculate the distance which Rennata travels while decelerating. Then use the velocity-time graph to determine this distance. 



Kinematic equation solution: 

 a = (v – u ) / t   



S = ut + ½ at2 

– 1 =  (0 – 25 ) / t



   = (25 ( 25) + ½ (-1) (25)2 
– t  =  – 2 5  ( t = 25s.   


   = 625 – 312.5

   = 312.5m 

Graphical solution:

Distance  = ½ b ( h


    = ½ 25 ( 25 

                = 312.5m

8. Otto Emissions is driving his car at 25.0 ms-1. Otto accelerates at 2.0 ms-2 for 5 seconds. Otto then maintains a constant velocity for 10 more seconds. Determine the distance Otto travelled during the entire 15 seconds. (Consider using a velocity-time graph.)















S = ½( b ( h) + (l ( w) 

   = ½ (10 ( 5) + (10 ( 10) 

   =       25        +     100

   =  125m.

9. Holden Together travels at a constant velocity covering 0.5 km each minute for 10 minutes. Holden then decelerates at 0.07 ms-2 for 2 minutes. Determine the total distance travelled by Holden Together during the 12 minutes of motion. (Consider using a velocity-time graph.)













(Convert units; ½ km per minute = 500m per 60 seconds = 8.33m/s.)
Total distance travelled using graphical method: 
S = ( l ( w) +  ½ (b ( h )
   = (8.33 ( 600) + ½ (8.33 ( 120)
   =      4998     +     499.8   
= 5497.8m  






When t = 2;

S = ½ (10) 22  = 20m

When t = 4;

S = ½ (10) 42  = 80m
 





    t =                 =                        = 1.29 seconds. 
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(  1.67





    2s


(   a





S = ut + ½ at2  


   = 0 + ½ (3.2) (32.8)2 


   = 1721.3m

















a = (v – u) / t					S = ut + ½ at2  


   = (46.4 – 18.5) / 2.47 			   = 18.5(2.47) + ½ (11.17) (2.47)2 


   =  11.17 m.s-2 				   = 79.8m











v2 = u2 + 2as


5212 = 02 + 2a(0.84) 


5212 = 1.68a


a = 5212 / 1.68


   = 161572m/s2 





         v – u 		     88 – 0 		88


a =               (     3.3 =                   (    t =               = 26.67s


            t		         t			3.3





S = ut + ½ at2  =  0 + ½ (3.3) (26.67)2 = 1173.6m 








t1 =  s / v1 =  4800 / 22.6 = 212.4s


t2 =  s / v2 =  4800 / 16.8 = 285.7s


tT = 212.4 + 285.7 = 498.1s    





Vav = (2 ( 4800) / 498.1 = 19.3m.s-1 
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The 5th second. Displacement is greatest per unit of time. 





Acceleration is the same throughout the fall.  It is due to gravity and does not change.
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S = ut + ½ at2


   = ½ (10) 52


   =  125m
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