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SPH4U: Dynamics Part A 

Working with Vectors  

Throughout the course we will be working with vectors in both 1 dimension and 

2 dimensions. Since vectors have a magnitude and direction, they will serve as 

powerful tools for analyzing various situations and problems. The four 

equations below demonstrate this point.  

Vector Equation Vector Operations 

𝑣2⃗⃗⃗⃗ = 𝑣1⃗⃗⃗⃗ + 𝑎 Δ𝑡 Scalar multiplied by a vector (i.e. 𝑎 Δ𝑡) 

Δ𝑑⃗⃗⃗⃗  ⃗ = 𝑑2
⃗⃗⃗⃗ − 𝑑1

⃗⃗⃗⃗  Vector Subtraction 

2𝑎 ∙ Δ𝑑⃗⃗⃗⃗  ⃗ = 𝑣2
2 − 𝑣1

2 Vector (scalar) dot product [will be discussed later in the course]. Results in a scalar 
answer. 

𝐹 = 𝐼 𝐿 × �⃗�  Vector cross product [will be discussed later in the course]. Results in a vector answer.  

 

While working with vectors we will often use the following trigonometric laws: 

Cosine Law Sine Law 

𝑐 2 = 𝑎 2 + �⃗� 2 − 2|𝑎 ||�⃗� |cos(∠𝐶) 
sin(∠𝐴)

|𝑎 |
=

sin(∠𝐵)

|�⃗� |
=

sin(∠𝐶)

|𝑐 |
 

 

Multiplying by a Scalar 

Multiplying a vector by a scalar quantity (i.e. 𝑎 Δ𝑡) can result in both the direction and magnitude of the vector to 

be changed. The direction of the vector can only be changed by 180° as a result of the multiplication of a 

negative scalar quantity. 

Examples:  

If Δ𝑡 = 5.0𝑠 and  𝑎 = 4.5
𝑚

𝑠2 [𝑁], then 

compute 𝑎 Δ𝑡.  

 If Δ𝑡 = −5.0𝑠 and  𝑎 = 4.5
𝑚

𝑠2 [𝑁], then 

compute 𝑎 Δ𝑡. 
 

 

 

 

Vector Addition:  

There are multiple ways to add and subtract vectors, (“head to tail method”, “tail to tail method”, 

“components”, etc.) Today we will look at the first two methods and tomorrow 

we will investigate the third listed method.  

Head to Tail Method: The head (arrow tip) of a vector is connected to the tail of 

the next vector. The resulting vector is draw from the tail of the first vector to 

the head of the last vector.  
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Example: Determine the final velocity of a motor boat which stratifies the following measurements:   

𝑎 Δ𝑡 = 3.0
𝑚

𝑠2
[𝐸60°𝑆] and 𝑣1⃗⃗⃗⃗ = 5.0

𝑚

𝑠
[𝐸].  Recall  𝑣2⃗⃗⃗⃗ = 𝑣1⃗⃗⃗⃗ + 𝑎 Δ𝑡 

 

 

 

 

 

 

 

 

Vector Subtraction:  

Head to Tail Method: The subtraction of a vector is recognized at the addition of a negative vector  

(i.e.  𝑣2⃗⃗⃗⃗ − 𝑣1⃗⃗⃗⃗ = 𝑣2⃗⃗⃗⃗ + (−𝑣1⃗⃗⃗⃗ ) )  

Example: Determine the displacement of a hiker described by the following position vectors:  

𝑑1
⃗⃗⃗⃗ = 3.0𝑘𝑚[𝑁45°𝑊] and 𝑑2

⃗⃗⃗⃗ = 4.5𝑘𝑚[𝑊] 

 

 

 

 

 

 

 

Tail to Tail Method: The tails of the two vectors being subtracted are connected. The resultant vector is drawn 

from the tip of the vector being subtract to the tip of the other vector.  

Example: Recalculate the displacement in the previous example 

using the tail to tail method.  

 

 

 

 


