
1

SI UNITS

METRIC SYSTEM
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MEASURING UNITS

The numbers are only half of a measurement. 

For Example, the stick is 10 long.

10 what? 

Numbers without units are meaningless.

How many feet in a yard? A mile? A rod?
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SI UNITS

The Metric System is easier to use 

because it is a decimal system.

Every conversion is by some power of 

10. 

A metric unit has two parts.

1.  A prefix 

2. A base unit. 
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SI UNITS

The prefix tells you how many times to 

divide or multiply by 10.

The base units are the SI units for 

different measurements such as  length, 

volume, mass, time.
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PREFIXES

Kilo (k) 1000 times

Hecto (h) 100 times

Deca (da or dk) 10 times

Deci (d) 1/10

Centi (c) 1/100 

Milli (m) 1/1000 

Micro (u) 1/1,000,000

Nano (n)   1/1,000,000,000
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SI BASE UNITS

Length - meter (m)- more than a yard. 39 in

Mass ïkilograms (kg)

Time - second (s)

Temperature ïKelvin (K) (ºCelsius used in 

lab)

Energy - Joules- (J)

Volume - Liter (L or l)- half of a two liter bottle

Amount of substance - mole (mol)
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Familiar Measurements

kilometer - about 0.6 miles 

centimeter - less than half an inch

millimeter - the width of a paper clip 

wire
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VOLUME MEASUREMENTS

Volume is calculated by multiplying 

L x W x H.

A liter is the volume of a cube 1 dm (10 cm) 

on a side 

so 1 L = 10 cm x 10 cm x 10 cm 

1 L = 1000 cm3

1/1000 L = 1 cm3

1 mL = 1 cm3
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VOLUME

1 L  is  about 1/4 of a gallon or a quart

1 mL is about 20 drops of water or 1 

sugar cube

A graduated cylinder is used to 

measure volume in the lab.
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MASS

Mass and weight are two different 

things.

Weight is a force.

Mass is the amount of  matter. 

Mass is measured on a balance.

The SI base unit is the kilogram, but the 

laboratory unit is the gram (g).
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MASS

1 kg = 2.2 lbs 

1 g = 1 paper clip 

1 mg = 10 grains of salt or 2 drops of 

water.

1 lbs = 454 g
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LENGTH

Length is the distance covered by 
straight line segment connecting two 
points.

1 km = 0.62137 mile

1 mile = 5280 ft or 1.6093 kilometers
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SI  DERIVED UNITS

These are composed of two or more 
units together.

Ex. Speed = distance / time,(units are  
mph or m/s)

Area = L x W x H, (unit is cm 3 )

Density = mass/vol, (unit is g/ml) 
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Converting between units

n   u m   c    d  • da    h    k    M

How far you have to move on this chart, 

tells you how far, and which direction to 

move the decimal place. 

The box is the base unit:

meters, Liters, grams, etc.
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SI UNIT CONVERSIONS

Change 5.6 m to millimeters

n   u m c    d  • da    h    k    M

5.6 meter 1000 millimeters = 5600 mm

1 meter
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SI UNIT CONVERSIONS

n   u m   c    d  •  da    h    k    M

Change 5.6 millimeters to meters

5.6 mm   1 m           =   0.0056 m

1000 mm
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SI UNIT CONVERSIONS

Change 5.6 km to mm:

n   u m   c    d  •  da    h    k    M

5.6 km 1000 m 1000 mm=5.6 x 10 6 mm

1 km  1 m
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ACCURACY/PRECISION

The accuracy of a measurement is how 
close the measurement is to the true 
value.  

Precisionis how closely several 
measurements of the same quantity 
agree with each other.
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SIGNIFICANT FIGURES

The significant figures of a 
measurement consist of all the digits 
known with certainty as well as one 
estimated digit.
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SIGNIFICANT FIGURES RULES

1. Nonzero digits are always significant. 
1, 23, 897

2. Zeros between nonzero digits are 
significant. 802 (called captive zeros)

3. Zeros in front of nonzero digit are 
not significant. 0.00897 (called leading 
zeros)
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SIGNIFICANT FIGURES RULES

4. Zeros to the right of the decimal 
point are significant. 93.0000000 (called 
trailing zeros)

5. Exact numbers are those obtained by 
counting not measuring.  They are 
always significant.
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RULES FOR SIGNIFICANT 
FIGURES IN MATH OPERATIONS

1. For multiplication or division, the number 
of significant figures in the result is the same 
as the significant figures in the least precise 
measurement used in the calculation.

2. For addition and subtraction, the result has 
the same number of decimal placesas the 
least precise measurement used in the 
calculation
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RULES FOR ROUNDING

1 In a series of calculations, carry the 
extra digits through to the final result, 
then round.

2. If the digit to be removed

a. is less than 5, the preceding 
digit stays the same.

b. is equal to/greater than 5, the 
preceding digit is increased by 1.
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RULES FOR ROUNDING

3. Do not round sequentially.  

Use only the first number to the right of 
the last significant figure.

Ex.    4.348 rounded to 2 sig dig is 4.3, 
not 4.4
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PERCENT ERROR

Percent error calculations are used to 
define how close an experimental value 
is to a known value.

experimental value  - true value x 100  = % error

true value
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PERCENT ERROR

If the density of  a liquid is 1.04 g/ml 
and the known density is 1.35 g/ml, 
what is the percent error?

1.04  - 1.35  x    100  = 22.9 %

1.35
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DENSITY

Density is the mass of a substance that 
occupies a given volume.

It is the ratio of mass to volume for a 
substance.

D = M / V   

Densityôs unit is g/mlé..so  mass is in grams 
and volume is in milliliters usually.

It is independent of how much of it you have 

Gold (most metals) has a high density.

Air (most gases) has a low density.
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DENSITY

The density of solids and liquids is 
expressed in g/ml(cm3).

The density of gases (which are much 
less dense) is usually given in g/dm3(l).

The density of water is 1.00 g/ml.
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CALCULATE DENSITY 
PROBLEMS

1. A piece of wood has a mass of 11.2 g 

and a volume of 23 ml what is the 

density? 

2. A piece of wood has a density of 0.93 

g/ml and a volume of 23 ml, what is the 

mass?
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DENSITYPROBLEMS

3. What is the volume of a tank that 
can hold 18 754 Kg of methanol whose 
density is 0.788g/cm3? 
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DENSITYPROBLEMS

4. What is the density of a board whose 
dimensions are 5.54 cm x 10.6 cm X 
199 cm and whose mass is 28.6 Kg? 
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DENSITYPROBLEMS

5. The density of paper is 1.20 g/cm 3. What 
is the mass of the paper in a notebook that is 
76 mm thick, 215.9 mm wide, and 279.4mm 
long? 
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DENSITYPROBLEMS

6. The volume of the aquarium in our 
classroom is 1890 L. The density of seawater 
is 1.03g/cm3. What is the mass of the water 
in our tank? 
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DENSITYPROBLEMS

7. Spanish mahogany is a red, lustrous wood. It is prized over 
Honduras mahogany, which does have the characteristic red 
color and similar grain, but is not as compact and has a looser 
appearance than the Spanish mahogany. A hope chest made of 
Honduras mahogany has a volume of .648 m3 and a mass of 
349 Kg. An identical hope chest made of Spanish mahogany 
has a mass of 550.8 Kg. What is the density of Honduras 
mahogany? What is the density of Spanish mahogany?

Density of Honduras mahogany is

Density of Spanish mahogany is
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Density

8. CaCl2 is used as a de-icer on 
roads in the winter. It has a density 
of 2.50 g/cm 3. What is the

mass of 15.0 L this substance? 




