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SPH3U: Kinematics Part A 

Working with Units 

There are seven fundamental (SI) base units that define all other derived units. These are listed in the table 

below. For each of the measurements, identify the unit of measure and its abbreviation.  

 Unit Abbreviation 

Length   

Mass   

Time   

Electrical Current   

Temperature   

Amount of Substance   

Luminous Intensity   

 

Units are arbitrary and have been made up to support our understanding of the world around us. Historically 

they have been measured using actual objects, however scientists are changing their definitions to reflect 

constants in nature.  

 

SI Units: These are units that are grounded in some ‘standard’ that helps maintain consistency. They are even 

referenced to each other. For example, the ‘second’ is defined as the interval required for 9,192,631,770 

vibrations of the cesium – 133 atom measured via an atomic beam clock.  

Fundamental vs. Derived Units  

Derived the units of each of the following quantities using only fundamental units.  

Velocity Acceleration Force 
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Magnitude Prefixes:  

 

Prefix Abbreviation Value 

Peta P 1015 
Tera T 1012 
Giga G 109 

Mega M 106 
Kilo k 103 

Hecto h 102 
Deca da 101 

Base 100 
Deci d 10−1 
Centi c 10−2 
Milli m 10−3 

Micro 𝜇 10−6 
Nano n 10−9 
Pico p 10−12 

Femto f 10−15 
 

Example: Convert each of the following.  

250 𝑔 =  ________________𝑘𝑔 0.00325 𝑘𝑔 =  ______________𝜇𝑔 54 𝑚𝑚 =  _______________𝑘𝑚 

 

Converting Different Units: 

When we convert between different units of measure, we use the factor conversion method. This involves 

setting up a series of ratios that will remove unwanted units, leaving only the desired unit of measure.  

Example: Convert 26.2 miles into kilometers (Note: 1 Mile is equivalent to 1.609 kilometers)  

 

 

 

Your try: Convert 35 miles per hour into metres per second.  

 

            (Answer: 15.6 m/s) 
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We should be careful when units have exponents. Recall that exponent represents repeated multiplication  

(i.e. 1 𝑚2 = 1 𝑚 ∙ 𝑚)  

Example: Convert 0.05 𝑘𝑚2 to 𝑚2.  

 

 

You try: Convert 5 𝑚3 to 𝑓𝑡3    (note: 1 meter is equivalent to 3.28 feet)  

 

 

(Answer: 176.4 ft3 ) 

In your past you may have seen memory tools such as the one on the right, to help remember 

equations. These memory tools are dangerous, as we can forget the positioning of each 

variable, and ultimately analyze situations incorrectly. Instead we can use dimensional 

analysis to verify our equations. 

Example: Determine if each of the following formulas are dimensionally consistent.  

𝑣 =
𝑑

𝑡
  𝑑 = 𝑎𝑡  𝐷 =

𝑚

𝑉
  

 

We can also use dimensional analysis to determine the units of unknown variables in equations.  

Example: Determine the units of the universal gravitational constant (𝐺) in the equation 𝐹 = 𝐺
𝑀𝑚

𝑑2 .  

 

  


