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Physical quantities, their units and dimensions.   Measurement. 

Physical quantity is a product of a number and a unit of measurement. 

MHorse = 200 kg     MRider =100 kg 

MHorse+Rider = 200 kg + 100 kg = (200+100) kg = 300 kg 

Dimensions – for example dimensions of mass, distance and time 

[M]   [L]   [T] 

Do we need separate dimensions for speed? Say [V] ? We might, but we know (or will learn 
soon) that  

𝑆𝑝𝑒𝑒𝑑 =
ୈ୧ୱ୲ୟ୬ୡୣ

୘୧୫ୣ
  

Thus we may use  

[𝑉] =
[୐]

[୘]
  

Check dimensions when solving physics problems! If your dimensions / units do not make sense 
– you made error in your calculations! 

Two most popular systems of units : 

- International System of Units , SI :  Meter, Kilogram, Second 

- CGS : Centimeter, Gram, Second    

 

 Homework problem #1.    Inches. 

In the US, people measure sizes in Inches. 1 Inch is 2.54 cm. Car mechanic fixes American car 
(everything in Inches) using European sockets (everything in millimeters, 1mm=0.1cm). Would 
8mm socket work for 5/16” bolt? Would 14mm socket work on 9/16” bolt? 

 

Measurement may be direct or indirect. We will discuss measuring distance in class – both 
directly and indirectly. Every measurement has measurement error! Measurements are repeated 
several / many times to find average.  

 

𝑋ത =  
𝑋ଵ + 𝑋ଶ + 𝑋ଷ + ⋯ + 𝑋௡

𝑛
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 Homework problem #2.    Indirect measurement.  

Pick the tree outside your house and measure the circumference of its trunk 5 times at 
approximately the same height. For each measurement compute the diameter of the tree. What 
is the average diameter? Does your result visually look reasonable?   Do you think you could 
estimate the error of this measurement?  

FYI :  𝐶 = 𝜋d  , where d is the diameter, C is the circumference, and  𝜋 is approximately equal to 
3.14 

 

Moments of Math: Vectors 

Physics is not Mathematics. But without Math it would be very hard to study physics. During 
every class we will try to allocate some time for Math topics which we will need in Physics.    

 

One-dimensional vectors: Number Line

 

2 + 1 = 3

 

1 + 2 = 3 

Same works for two-dimensional vectors: 
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𝑐 = 𝑎⃗ + 𝑏ሬ⃗ = 𝑏ሬ⃗ + 𝑎⃗  

 

𝑐 = 𝑎⃗ + 𝑏ሬ⃗ = 3 𝑒௫ሬሬሬ⃗ + 2 𝑒௬ሬሬሬሬ⃗   

 

These small red vectors  𝑒௫ሬሬሬ⃗  are each of the length 1. These small blue vectors  𝑒௬ሬሬሬሬ⃗  are each of 

the length 1 as well. Any vector can be represented as a number times  𝑒௫ሬሬሬ⃗  plus another number 

times 𝑒௬ሬሬሬሬ⃗ . Those two numbers are called coordinates of the vector – in our case coordinates are 

(3,2).  

 Homework problem #3.   Coordinates of the sum vector.  

Prove that each coordinate of the sum  𝑐 of two vectors  𝑎⃗  and  𝑏ሬ⃗  can be computed as sum of 
the coordinates of these vectors.  


