Science 1206: PHYSICS UNIT

Name: ________________________

Significant Digits

Textbook References: Section 9.2, Calculation Rules pgs. 702-4, and Using the Calculator pg.698

A significant digit is an indication of the certainty of a measurement.  It consists of certain digits plus one estimated (uncertain) digit in a measurement.  The greater the number of significant digits, the greater the certainty of a measurement.
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Digits that are Significant

a. All non-zero digits are significant.  For example, 1.638m has 4SD’s
Examples:
24.7 m = __________
5137 s = __________
6 hours = _________
b. Zeros between non-zero digits are significant.  For example, 606 has 3SD’s

Examples:
20 003 km = __________   40.79 m = _________  1.03 s = _________
c. Zeros at the end of a number and to the right of a decimal place are significant.  For example, 46.20cm has 4SD’s and 10.00ml has 4SD’s.

Examples:
43.00 kg = _________
1.010 m = _________
9.00 m/s = _________
d. Zeros that are to the left of the first non-zero digit are not significant.  For example, 0.000536 has 3SD’s 
Examples:
0.0071 m = _________
  0.41 g = _________   0.000 0909 mm = _________
All counted or defined quantities are considered to have an infinite number of significant digits.  When you directly count something it is an exact value.  For example, 4 dogs and 10 CD’s are counted values.  Any value that is defined is also an exact value.  For example, 1000m/km, 10mm/cm and 1h/60min are defined values. 

Digits that are NOT Significant

a. Zeros that are to the left of the first non-zero digit.  For example, 0.000536 has 3SD’s

b. Zeros to the right of a non-zero digit in which there is no decimal.  For example, 1 000 000 has 1SD.
Calculations with Significant Digits

Generally, your answer can not be more precise that your least precise value when you perform calculations.  Counted or defined values are never used to determine the number of significant digits in a calculation.
Addition and Subtraction

Your answer should have the same number of decimal places, as your measured number with the least number of decimal places.

For example, 12.52m + 349.0m+ 8.24m= 369.76m but we are only permitted one place after the decimal so the answer should be stated 369.8m

Example 1: 380 L – 1.594 L – 53.3 L =
Multiplication and Division
You answer should have the same number of significant figures as your measured number with the least number of significant figures.  

For example, 7.55m x 0.34m=2.567m2 but we are only permitted 2SD’s so the answer should be stated 2.6m2.

Example 1: 28 m ( 0.0540 s = 

Note:  For multiple step calculations, leave all digits in the calculator until you have finished all of the steps, then round the final answer.  Your answer will be more accurate.

Precision, Certainty and Accuracy
Accuracy is how close the value is to the correct answer.  Precision is how close successive measurements of the same quantity are to each other.  It is the place value of the last estimated digit and it is usually the number of decimal places.  Certainty is the number of significant digits.

The difference between accuracy and precision can be explained using diagrams:

Accurate



Precise



Accurate and Precise
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Scientific Notation

Textbook Reference: Using the Calculator pg.698, Section 9.2, and SI Units pgs. 689-90

Scientific notation a convenient method of expressing either a very large or a very small number as a coefficient multiplied by an exponent. (power of 10).  It is often used when there is a large number of insignificant zeros.
· Numbers greater than 1 have Positive exponent

· Numbers less than 1 have Negative exponents

Rules for Scientific Notation

a. Move the decimal behind the first non-zero digit 

b. If you moved the decimal to the right, then you will get a negative power of 10 equal to the number of decimal places that you moved.

Example: 0.00120ml becomes 1.20 x 10-3ml

c. If you move the decimal to the left, then you will get a positive power of 10 equal to the number of decimal places that you moved.

Example: 335 000km becomes 3.35 x 105km

Convert the following to scientific notation:

a. 0.00000347 m 
________________
b. 123 000 000 km 
________________
c. 0.0078693 s

________________
d. 7 000 000 m/s
________________
e. 0.00328 cm

________________

f. 24 000 000 km
________________

SI Units or Systeme International D’unites
The international community of scientists have agreed on a system of measurement and communication called SI units.  It is useful for accurately exchanging information among scientists. The base units for this system are below:

	Quantity Name
	Unit Name
	Unit Symbol

	Length
	Metre
	M

	Mass
	Kilogram
	Kg

	Time
	Second
	S

	Electric Current
	Ampere
	A

	Temperature
	Kelvin
	K or °C

	Amount of Substance
	Mole
	Mol

	Light Intensity
	candela
	cd


Derived units come from performing calculations from the base units. It is a unit that is stated in terms of base units.  It usually results from some mathematical expression.  Some examples are below:

	Quantity Name
	Quantity Symbol
	Unit Name
	Unit Symbol

	Distance
	d
	Metre
	m

	Area
	A
	Square metre
	m2

	Volume
	V
	Cubic metre
	m3

	Volume
	
	Litre
	L

	Speed
	v
	Metre/second
	m/s

	Acceleration
	a
	Metre per second per second
	m/s2


The following is further description of derived units.

	Area =length x width

= meter x meter

= m x m

= m2
	Speed = Distance

              Time

=  meters
   second

= m/s

	Volume = Length x Width x Height

= meter x meter x meter

=m x m x m

= m3
	Acceleration = Speed
                        Time
= m/s/s

= m/s2


Copy Table 3 from p. 690 for Common SI Prefixes.  Prefixes are used to help represent very high or very small numbers.

	Prefix
	Symbol
	Factor by which Unit is Multiplied
	Example

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


All digits in a stated value, except leading zeros are SD’s














4

