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Physics, Unit One, Kinematics, Speed and Velocity – 1 D, Notes

Frame of Reference

The object or background used to determine motion and its direction. The frame of reference is assumed/defined to be at rest. Everything around us has motion (you, the wall, the air, etc.). There is no matter that we know of that does not have some type of motion associated with it. All objects move relative to some frame of reference. I am moving relative to a moving car. The earth is moving relative to the sun. Two cars passing each other are moving relative to the ground and each other. 

Motion
Has to start in one position and have at least one change in that position during a period of time. The study of motion requires three basic measurements: 

Distance (d): How far it is from one position to another. As a result of motion an object will travel a certain distance. Distance is measured in units of length - meters (m), feet (ft), miles (mi), etc. 

Direction: How the position changes relative to the starting point. north, south, east, west; positive and negative; up, down, left, right; etc. 

Time (t): The duration of an event from start to finish. Time as we define it appears to be irreversible and is commonly measured in seconds (s), minutes (min), hours (hr), etc. 

How Fast? 
Speed (scalar quantity) (v) – the rate at which a distance is covered. Speed is calculated by dividing the distance by the time interval (v = d / t). The resulting units are those of distance over time. Instantaneous speed is measured at a specific point (instant – speedometer). Average speed is the total distance covered divided the total time of the event; this is usually what most people mean when they say “speed”. 

Velocity (vector quantity) (v) – the speed and direction of the motion. Velocity involves a change in position, known as displacement (Δx). Δ stands for “change in” or “final – initial” and x represents position. For an object to have a velocity the initial and final positions must be different. Velocity is calculated by dividing the displacement by the time interval (v = Δx / t). Instantaneous velocity is measured at a specific point (instant – speedometer).
Scalars vs Vectors
Scalars include only magnitude ($20, 35 kg, 150 mph, etc.)




Vectors include magnitude and direction (150 mph north, 30 m southeast, etc.)

Distance and Speed are Scalar Quantities.
Displacement and Velocity are Vector Quantities.
Vectors represented by arrows. Length of the arrow represents the magnitude and where the arrow is pointed represents the direction.
Graphical Representations of Motion: constant, changing, or zero slopes
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Constant Velocity
Physics, Unit One, Kinematics, Speed and Velocity – 1 D, Worksheet

Speed and Velocity Practice
Solve all physics problems according to the following four steps. Draw a simple sketch of the problem if needed.
1st Knowns - List all the known variables. 2nd Unknowns - List the unknown variable. 

3rd Equation - a. Write the basic equation needed. b. Rearrange the equation, if necessary, with the unknown 
     variable to the left. 

4th Solve - a. Substitute the known values (numbers and units) for the letters in the equation. 

       b. Cancel units, if possible.   c. Do the arithmetic. 

       d. The answer should contain correct units and no fractions.  
1. How can you be at rest and also moving about 108,000 km/h at the same time? 
2. Car A is heading East at 25 m/s and car B is also heading East at 25 m/s. What is the relative velocity between car A 
    and car B? How would the passenger in Car A describe Car B’s motion? 
3. Car D is heading East at 25 m/s and Car T is heading West at 10 m/s. What is the relative velocity between car D and 
    car T? How would the passenger in Car D describe Car T’s motion? 
4. Car G is heading East at 25 m/s and Car X is heading East at 10 m/s. What is the relative velocity between car G and     

    car X? How would the passenger in Car X describe Car G’s motion? 
5. Does the speedometer in a car measure the car’s average speed or instantaneous speed? Explain your choice using  

    the definition of each. 
6. Which is a vector quantity: speed or velocity? Explain why your choice is correct. 
7. What two controls on a car cause a change in speed? What control causes only a change in velocity? 

8. What is the speed of a truck that travels 20 km in 10 minutes? 
9. What is the speed of a bike that travels 2 miles in 20 minutes? 
10. What is the distance traveled by a car that moves at a constant speed of 30 km/h for 3 hours? 
11. How long would it take a car to travel a distance of 75 km at a speed of 25 km/h? 
12. What is the distance traveled by a motorcycle moving at a speed of 2 m/s in 50 s? 

13. Calculate the slope of each segment of motion in the graph below. Write a brief description of the object's motion as 
      represented by the graph.
 
14. 
14. The sketch shows a ball rolling at constant velocity along a level floor. The ball rolls from the first position shown to the
      
      second in 1 second. The two positions are 1 meter apart. Sketch the ball at successive 1 second intervals all the way 
      
      to the wall (neglect resistance).
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      a. Did you draw successive ball positions evenly spaced, farther apart, or closer together? Why? 



      b. The ball reaches the wall with a speed of ______ m/s and takes a time of ______ s to reach the wall.
	Animal
	Distance
	Time
	Speed

	Cheetah
	75 m
	3 s
	25 m/s

	Greyhound
	160 m 
	10 s
	

	Gazelle
	1 km
	
	100 km/hr

	Turtle
	
	30 s
	1 cm/s


15. 

15. The table shows data of sprinting speeds of                


                   some animals. Complete the table.

16. A driver travels the length of the Pennsylvania Turnpike (576 km) in 6 hrs and 40 min. What is his average speed 

      in ____.
 (1 mile = 1.6 km)
a.  km/hr?
b.  m/s?

c.  mi/hr?

17. If, while you are driving along at 45 km/hr, your attention wanders for 0.5 sec, how far, in meters, do you travel “blind”

      during that half second?

16. 18. A bullet is fired at 660 m/s and strikes a target that is 200 m from the gun. If the marksman hears the sound of the  

17.       impact on the target 0.90 sec after he fires the gun, what is the speed of sound in this situation?

17.               19. An experimental rocket car moves along a straight track at a constant speed of 900 m/s. The car passes a group of

                          officials and travels a distance of 270 m before exploding.  If the officials hear the sound of the explosion 1.1 sec after

                          the car passes their position, what is the speed of sound that day? 

