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SPH3U: Unit 1- Kinematics 

Vector Components 

In our previous lesson, we discussed how 

vectors can be expressed in angular form 

(i.e. direction based on an angle). In this 

activity you will investigate how vectors can 

be represented using their horizontal and 

vertical projections, also known as their 

components.  

Vector Component Activity: 

A link to this activity is available on our 

website. Alternatively you can access it by 

copying the below link into a web browser. 

(https://phet.colorado.edu/sims/html/vector-addition/latest/vector-addition_en.html)  

1. Click on the “explore 2D” button for this activity.  

2. Place vector a (�⃗�) anywhere on the screen. You can change the magnitude and direction of any vector 

by dragging the head of the vector.  

3. Select  to display the components of �⃗�.   

 

4. Add vector b (�⃗⃗�) to �⃗�. Recall from yesterday that when we add vectors, we place them “head to tail”. 

5. Click “sum →” and correctly position the resultant vector.  

6. Click on �⃗⃗� and move the “head” around the screen. 

 

7. Now click on  to display the components in a different way.  

 

How might displaying the vectors this way help analyze vectors?  

 

What do you notice about the resultant vector when you move the head of �⃗⃗�?  

 

Discuss what you notice about the components of the summed vectors (�⃗� + �⃗⃗�) and the resultant vector (𝑠) 

with a neighbouring group. Try moving the head of �⃗⃗� to confirm your discussions. Summarize your findings 

here.   
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Checking your Understanding: You may use the online application if you would like or complete the following by 

hand. 

You hike east for 10.0 km. You then turn 43 degrees towards the north, and travel 20.5 km.  

1. How far east of the starting point are you?  

A. 10.0 km B. 20.5 km C. 25.0 km D. 30.5 km  E. None of these are valid answers 

2. How far north of the starting point are you?  

A. 0.0 km  B. 10.0 km C. 14.0 km D. 20.5 km  E. None of these are valid answers 

3. How far from the starting point are you? 

A. 10.0 km B. 20.5 km C. 25.0 km D. 28.7 km E. 34.6 km 

4. In what direction are you from the starting point? 

A. South of west B. [E 30.0o N] C. Directly Northeast D. [E 60.0o N]  E. None of the above. 

 

Vector Components Summary:   

The vector 𝐴 can be considered as the sum of two vector components. 

In this case the two vector components would be in the North and East directions. 

The diagram to the right shows the vector 𝐴 and its East (𝑖. 𝑒.  𝐴𝐸) and North 

(𝑖. 𝑒.  𝐴𝑁) components. 

Using primary trigonometric ratios, we see that the magnitude of the eastern component 

of the vector |𝐴𝐸| is given by: 

𝑐𝑜𝑠𝜃 =
|𝐴𝐸|

|𝐴|
   ➔ |𝐴𝐸| = |𝐴|𝑐𝑜𝑠𝜃 

 and the northern component of the vector|𝐴𝑁| is given by: 

𝑠𝑖𝑛𝜃 =
|𝐴𝑁|

|𝐴|
   ➔  |𝐴𝑁| = |𝐴|𝑠𝑖𝑛𝜃[𝑁] 

 

Uses of vector components   

Analyzing motion 

Some motions can be better understood if we consider the 

components separately. For example a ball thrown in the air 

can be more easily analyzed if we consider the vertical and 

horizontal motions separately 
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Vector Addition 

Collinear vectors are easy to add. We can 

find the components of each vector and 

then add the collinear components 

algebraically. Finally we use the 

Pythagorean theorem and simple trig to 

determine the resultant 

𝑠 = �⃗� + �⃗⃗� + 𝑐 

𝑠𝑥 = �⃗�𝑥 + �⃗⃗�𝑥 + 𝑐𝑥 

𝑠𝑦 = �⃗�𝑦 + �⃗⃗�𝑦 + 𝑐𝑦 

 

Example: What is the result when we add the following vectors using components. 

Δ𝑑1 = 5.0 𝑘𝑚 [𝐸] 

Δ𝑑2 = 8.0 𝑘𝑚 [𝐸 25° 𝑁] 
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Vector Components Worksheet: 

1. Express the following vectors in the obvious perpendicular components.  
a. 5.0 𝑘𝑚 [𝐸 26° 𝑁] 
b. 11.0 𝑚 [𝑊 57° 𝑁] 
c. 7.5 𝑐𝑚 [𝑆 11° 𝐸] 
d. 175 𝑘𝑚 [𝑁 42° 𝑊] 

 

2.  A ball is thrown in the air at an angle of 22° above the horizontal at an initial speed of 17
𝑚

𝑠
. Express the 

ball’s initial velocity in terms of its vertical and horizontal components. 
 

3. A plane is flying at an angle of 11° above the horizontal. It is climbing at a rate of 45
𝑘𝑚

ℎ
 [𝑢𝑝]. What is 

the velocity of the plane?  
 

4. Use components to add the following vectors.  
a. 13.0 𝑚 [𝐸] + 18.0 𝑚 [𝐸 21° 𝑁] 
b. 56.0 𝑘𝑚 [𝑁𝐸] + 47.0 𝑘𝑚 [𝑊] 
c. 32 𝑚 [𝑁 25° 𝐸] + 21 𝑚 [𝑁 46° 𝑊] 
d. 11 𝑘𝑚 [𝑁] + 19 𝑘𝑚 [𝑆 59° 𝑊] + 15 𝑘𝑚 [𝑆] 
e. 45 𝑘𝑚 [𝑁𝐸] + 32 𝑘𝑚 [𝑁 74° 𝑊] + 17 𝑘𝑚 [𝑁] 

 

 

 

 

 

 

 

 

 

 

 

Answers 

1. a. 4.5 𝑘𝑚 [𝐸] and 2.2 𝑘𝑚 [𝑁]  b. 6.0 𝑚 [𝑊] and 9.2 𝑚 [𝑁]  c. 1.4 𝑐𝑚 [𝐸] and 7.4 𝑐𝑚 [𝑆] 

d. 1.30 × 102 𝑘𝑚 [𝑁] and 117 𝑘𝑚 [𝑊]  2. 16
𝑚

𝑠
 [𝑓𝑤𝑑] and 6.4

𝑚

𝑠
 [𝑢𝑝] 

3. 2.4 × 102 𝑘𝑚

ℎ
 [11° 𝑎𝑏𝑜𝑣𝑒 𝑡ℎ𝑒 ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙]  4. a. 30.5 𝑚 [𝐸 12° 𝑁]    b. 40.3 𝑘𝑚 [𝑊 70.4° 𝑁]  

c. 44 𝑚 [𝑁 2° 𝑊]    d. 21 𝑘𝑚 [𝑆 49.8° 𝑊]   e. 58 𝑘𝑚 [𝑁 1° 𝐸]       


