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SPH4U: Dynamics Part A 

 Working with Units  
When working with formulas we need to keep units in mind. 

Recall that there are seven fundamental base units, the others 

are derived. We use factor conversions to convert between 

different types of units.  

Example: Convert the following.  

0.004 𝑘𝑚 𝑡𝑜 𝑚  0.05 𝑘𝑚2 𝑡𝑜 𝑚2  26.2 𝑚𝑖𝑙𝑒𝑠 𝑡𝑜 𝑘𝑚  
 
 
 
 

 
 
 
 
 
 
 

 

 

Dimensional Analysis 
An important skill to have is to be able to analyze an equation for its units. We do this by using [ ] in leu of 

values. Just like you complete formal checks in mathematics class, we can complete unit analysis to check to see 

if the left side (LS) of the equation is equivalent to the right side (RS).  

Example: Check the following equations are valid.   

𝑣 =
𝑑

𝑡
 

𝑑 = 𝑎𝑡 
𝐹 = 𝐺

𝑀𝑚

𝑑2
 

𝐿𝑆 = [𝑚 𝑠−1] 
= [𝑚] ∙ [𝑠−1]  
 

𝑅𝑆 = [𝑚] ∙ [𝑠−1]  
 
 
 
 
 

   

 

Orders of Magnitude 
Identifying the order of magnitude of a solution is another key skill to develop. Often students arrive at an 

answer and they are off by a factor of 100 or even 1000 but don’t recognize this error.  

Example: You decide to pop kernels of corn to completely fill a standard bathtub with popcorn. How many 

kernels do you pop to make sure the bathtub is completely filled? Assume all kernels pop. [McMaster Physics Contest 2019] 

a. 105 

b. 107 

c. 109 

d. 1011 

e. 1013 

Measurement Fundamental Units 

Length Metres (m) 

Time Seconds (s) 

Mass Kilogram (kg) 

Electrical Current Amperes (A) 

Temperature Kelvin (K) 

Luminous Intensity Candela (cd) 

Amount of Substance Mole (mol) 
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Example #2: Using order of magnitudes, how much larger is 8.5 × 107 compared to 5.4 × 103?  

 

 

 

Example #3: How much larger is the mass of an elephant is 5.4 × 103 kg compared to the mass of a mouse 

2.5 × 10−2 kg?  

 

 

 

Practice: 

1. The Newton is the unit of force. Force is the product of mass and acceleration. Use this information to 
determine the fundamental base units of a Newton. 

2. A volt is the unit of voltage. Using the fact that voltage is a Joule per coulomb, determine the 
fundamental base units of a volt.  

 
3. For each of the following equations, determine if the equation is dimensionally valid. If it is not, explain 

why it can not be valid.  
a. 𝑣2 = 𝑣1 + 𝑎𝑡, where 𝑣 is the speed of the object, 𝑎 is the acceleration of the object, and 𝑡 is the 

time.  

b. 𝑎 =
𝑣2−𝑣1

𝑡2−𝑡1
, where 𝑣 is the speed of the object, and 𝑡 is the time. 

c. 𝑇 = 2𝜋√
𝑙

𝑔
 , where 𝑇 is the period of a pendulum, 𝑙 is the length of the pendulum, and 𝑔 is the 

local acceleration due to gravity.  
d. 𝑚𝑎 = 𝑣2, where 𝑚 is the mass of the object, 𝑎 is the acceleration of the object, and 𝑣 is the 

object’s speed 
 

4. Suppose you are told that you are told that the acceleration (a) of a particle moving with uniform speed 
(v) in a circle of radius (r) is proportional to some power of r, say rx, and some power of v, say vy (i.e. 𝑎 ∝
𝑟𝑥𝑣𝑦). Determine the values of x, and y which would make this a valid equation.  
 

5. Fans of a college football team are excited that their team wins the game. They rush onto the field. How 
many people can fit onto the field of 100 m by 50 m? 

 

Answers:  

1. 
𝑘𝑔𝑚

𝑠2  

2. 
𝑘𝑔𝑚2

𝐴𝑠3  

3. a) No valid  b) Valid  c) Valid  d) Not Valid 
4. x= 2,  y = – 1  
5. About 30, 000 people  


