
1.2 DISPLACEMENT VS DISTANCE  
(Guided Notes)  
 

Page 328 -331 in Text. Section 11.1 
 
1.2 Distinguish between displacement, distance, velocity, speed, and acceleration. Solve 

problems involving displacement, distance, velocity, speed, and constant acceleration. 

 

REFERENCE FRAMES - When making measurements related to motion a frame of 
reference is needed. This is often a simple number line fixed to a location but 
when things are moving it can be challenging to determine. Generally this is a 
simple x or y axis but if you are on the train you might say the world is moving 
relative to you and the train. 
 
POSITION - An object’s position can be defined by comparing it to a ruler or some other measuring device. A 
number may be assigned to it. (The longer lines are centimeters, the shorter ones are millimeters) 
A                           B                                    C                    D                            E 

  
 
 

 
What is the position of ? A________  B ________  C ________  D________  E________    

 
DISPLACEMENT AND DISTANCE – They’re similar but not the same. 

 

DISTANCE AND DISPLACEMENT - Physics distinguishes between Distance (distance travelled) and 
Displacement (change between start and finish) as follows: 
 

Distance Displacement 

SCALAR VECTOR 
The length of the path between two places 
 
Distance is dependent upon path.  

The direction and length of the vector from the 
starting point to ending point.  
 
Displacement is not dependent upon path.  
Displacement is only depended upon starting and 
ending position.  
 

Length of path. (There is not set equation)  ∆�⃗� = ( �⃗�𝑓𝑖𝑛𝑎𝑙 − �⃗�𝑖𝑛𝑖𝑡𝑖𝑎𝑙  ) 
 

DISPLACEMENT -  When an object moves from one place to another we can measure this. A number can be 
assigned but this time we must do some math. The equation is (final position) – (initial position) 
 

Single Movements: 
 

If an object moves from B to C the displacement is (45 mm) – ( ____mm) = _________ 
<<Notice the value for displacement is  ______tive>> 
 

If an object moves from C to B the displacement is ( ___mm) – ( ____mm) = _________ 
<<Notice the value for displacement is  ______tive>> 
 

 

Learning Objectives:  

What is distance? What is displacement? What is the 

difference between distance and displacement? 

 



Multiple Movements: 
If an object moves from B to D then to C the displacement is (45 mm) – ( ____mm) = _________ 
<<We only use the initial and final position.  There are only two numbers in the equation>> 
 

If an object moves from C to D then to B the displacement is ( ___mm) – ( ____mm) = _________ 
<<Notice the value for displacement is  ______tive>> 
 

Notice that as long as the initial and final position are the same the change is position is also the same. The path between initial and 
final position is irrelevant in measuring displacement. This is not the case for DISTANCE.  

 
DISTANCE - The DISTANCE IS THE SUM OF ALL OF THE MOVEMENTS. All values are positive. 
 
Single Movements: 
 

If an object moves from B to C the DISTANCE is (45 mm) – ( ____mm) = _________ 
<<In this case and all single movements DISTANCE = DISPLACEMENT>> 
 
For single movements the   ____________ = Absolute value of the  ____________  _  ___________. 
 
Multiple Movements: 
 

If an object moves from B to D then to C the DISTANCE TRAVELED is: 
 

(from B to D)  + ( from D to C)  
(40 mm) + ( 15 mm) = _________  Is this the same as displacement from B to D to C?________  
 
 

Take a look at the following example illustrating the difference between distance travelled and displacement. 

 

A rail car makes the following trips in delivering passengers.  

PART 1 – Rail car travels from Cohasset to South Station. 

PART 2 – Rail car travels from South Station to Weymouth Landing . 

Length of path.  ∆�⃗� = ( �⃗�𝑓𝑖𝑛𝑎𝑙 − �⃗�𝑖𝑛𝑖𝑡𝑖𝑎𝑙  ) 

Part 1 + Part 2 = (14.5 miles) + ( 8.5 miles) = 23 miles 
 

The total trip is 23 miles long.  

(6 miles) – (0 miles) =  + 6 miles  
 

The result of the trips is a movement of 4.8 miles to 
the right (+).  

 Adding the Vectors:  
 
Notice that the RESULT of the two movements is the 
combination of the two parts. THE VECTORS ARE 
ADDED by combining them tail to tip. Notice how 
PART 2 IS ADDED TO PART 1.  
THE SUM IS THE RESULT.  

Part 1 

Part 2 Result 



WHEN THINGS ARE NOT SIMPLY MOVING ALONG A STRAIGHT LINE -2 Dimensional Motion 
 

In the diagram to the right the man is jumping and diving. His distance travelled is 
shown as the curved line. To represent displacement a straight line is drawn. Draw the 
line that represents his displacement from standing to his last position where he is 
diving.  
 

Distance is shown as the ___________ while the displacement is a __________ line.  
Distance is dependent upon the path but displacement is on dependent upon 
_________ and _________ position. 

 
Distance and Displacement ______ be the same if the _________ is the 
same. 
 

EXAMPLE-  City Streets. Two people take different paths to the same 
place. Both start at point A and end up at Point B. Their two paths are 
shown: one as a dashed line, one as a solid line.   
 

Which person travels the greater distance?  _______ 
 
How do the displacements compare? They are the ____________. (Remember path does not matter) 
 
Draw the vector on the city map that represents the “displacement”. Remember only the starting and ending 
position are relevant, not the path. Does one vector represent this for both routes between A and B? _______ 
 
 
DISPLACEMENT IN TWO DIRECTIONS (X and Y axis) 

The Frog -What is the vector for the frog’s first two jumps? 
(Draw it on the picture and label it Displacement.) 
 
What is the path of the frog’s first two jumps? (Draw or 
trace it on the picture and label it Path).  
 
How does the displacement of the frog compare to the 
distance travelled by the frog? 

 
THE BUTTERFLY 
A butterfly can not easily fly in a straight line so its path is most 
often seemingly random. It does eventually get to where its 
going. 
  
How does its path compare to its Displacement Vector? 
 
 
 
  

A 

B

A 



VECTOR ADDITION 
 

The sum of vectors is found by lining them up TAIL TO TIP and 
drawing the vector that starts at the TAIL AND ENDS AT THE TIP.  
 
Notice that the sum creates the same START TO FINISH.  
 
 
 
 
SEVERAL VECTORS MAY BE ADDED AT ONE TIME.  
 
Find the sum of the following vectors.   
 
8 East, 5 North, 4 West, 2 South   or    8 at 0 degrees, 5 at 90 degrees, 4 at 180 degrees, 2 at 270 degrees.  
 
 

 
 

 
 
 
 

 

 

 

 

 

  

A 

B

A 



LAST NAME________________ FIRST NAME____________________  BLOCK_____  DATE______    
 

1.2 Displacement vs Distance  (STUDENT EXERCISE)  

ONE DIMENSIONAL VECTORS (The X-Axis)  
Greenbush Line 

 
For the purposes of this exercise we are assuming the Greenbush line is a straight line like a number line. 
Scale is in miles.  

For straight line motion:    Displacement =  ∆�⃗� = ( �⃗�𝑓𝑖𝑛𝑎𝑙 − �⃗�𝑖𝑛𝑖𝑡𝑖𝑎𝑙  ) 
 

**** REMEMBER TO INCLUDE UNITS ON ALL NUMBERS FOR FULL CREDIT  **** 
1. What is the displacement vector that will bring you from Cohasset all the way in to South Station? (Draw it and 

state the magnitude and direction (to  the right is +, to the left is -) ) 

 

 

2. How does the magnitude of the displacement vector compare to the distance (length of path from start to 

finish)? 

 

 

3. What is the displacement vector that will bring you from Greenbush all the way in to South Station? 

 
4. What is the displacement vector for the combined trip from Cohasset to South Station and then back to 

Nantasket? 

 

 
5. What is the distance travelled for the trip described in #4? 

 

 

 
6. What is the displacement for the combined trip described in #4? ( Draw the vectors and the result )  

 
 

 
 
CREDIT CHECK, Did you show your work? UNITS ON ALL NUMBERS??? 



TWO DIMENSIONAL VECTORS 
Vector Addition  
 

1. An Airplane flies two legs to get 

from Williamstown,MA to Cohasset, MA. 

An airplane leaves Williamstown MA in 

the Northwest corner of the state and  

flies due East to the town of Essex near 

Cape Ann. The plane then flies due south 

to Cohasset. (Solid lines) 

What single Vector would accomplish 
the same flight? (Draw it and 
estimate its magnitude and direction 
and state it)  
 
 
 
 
What if the plane first flew due south 
to Lee then due east to Cohasset? 
(Dashed lines) What single Vector 
would accomplish the same flight?  
(State the magnitude and direction)  
 
 
 
 
(How does this compare the first 
flight plan? Use a complete sentence 
to answer.  

 
 
 
 
 
 
 
 
 
 



THE CITY STREETS 

 
This diagram represents city streets set up on square blocks. Your measurements can be made in blocks.  
Two paths are represented.  
 

1. Calculate the distance of Path 1. (Include the units of Blocks) 

 

 
2. Calculate the distance of Path 2. (Include the units of Blocks) 

 

 

 
3. FOLLOW THE STEPS DESCRIBED BELOW TO Calculate the displacement from the STARTING POINT to the 

DESTINATION.  

a. State the algebraic equation you will use including its name. ( You should know this and its name) 

 

 
b. Subsitute in the values inlcuding the units. 

 

 

 
c. Calculate the solution and state it with the appropriate units.  

 

 
 
 
 
 
 


