The International School of Panama
General Chemistry Notes – Chapter 2

Name: _________________________________ Block: ________ Date: _____________

Scientific Notation

Why do we need it?  Because in Chemistry we are measuring ______________ things like protons and electrons and we need an easy way to express these numbers.  

Scientific notation expresses numbers as a multiple of two factors:  

1) A ___________  between __ and ___.

2) Ten is raised to an _______________ and this tells you how many times the factor should be ______________ by ten.

Example

Summarizing..

If the number is LARGER than 1 the exponent of 10 is ______________.

If the number is SMALLER than 1 the exponent of 10 is _____________.

More examples:
Convert these to scientific notation:

a)  1,222,000,000

b) .00002035

c) .9999

d) 109

e) 100,000

Convert these to numbers not in scientific notation:

a) 1.14 x 104 
b) 9.08 x 10-4
c) 1.112 x 106
d) 2.32 x 10-9

Multiplying and Dividing:

The exponents do not NEED to be the same.  

Multiplication:

1)____________ the factors.     2)_______ the exponents.

Examples:

Division:

1)_____________ the factors.                         2)___________ the exponents.

Examples:

Adding and Subtracting in Scientific Notation:

You must be sure that the exponents are the ___________.  Then when you add the ____________________  the exponents stay the ________.

Examples:

In science we use _____________ which are numbers with ________, because the number alone doesn’t tell you the value of the measurement. For example if I measure the length of an object an I say it is 3.0, it could be as short as 3.0 mm or as long as 3.0 Km therefore I must specify the unit used to compare it. 

Standard units of measurements are necessary because scientists need to report data that others scientists can ___________ therefore they use the _______ system (Systeme Internationale d’Unites). 

A defined unit in a system of measurement is called _________ unit. It is based on an object or event in the  physical world.  

Complete the following table of SI base units.

	Quantity
	Basic Unit
	Abreviation

	length
	
	m

	
	second
	

	mass
	
	

	
	Kelvin
	

	
	
	mol

	Luminous intensity
	
	cd

	
	Ampere
	


The ___________ is the frequency of microwave given of by a Cesium-13 atom.

The _________________ is the distance that light travels through ___________ in 1/299,792,485 of a second. 

The ______________ is the mass of a platinum iridium cylinder metal stored in a triple bell jar, in Sevres, Paris. 

A _____________ is a unit defined by a combination of base units . Examples : m/s, Km/h.

The volume expressed in cm3 and dm3 is a derived unit. 




1 dm3 = _____ L 




1 cm3 = ____  mL




1 L = ______ mL 




1 dm3 = _______cm3 

A derived unit that relates the mass of an object per unit of volume is ____________.

The density of a substance is obtained dividing the _________by the ___________ of the object. Density can be measured in __________ , __________ or  _________
Problems
1. Calculate the density of an object  with a mass of 3.50g and which cause the water in a graduated cylinder to change from 12.5 mL to 18.7 mL. 

Given:


Formula:

Calculations: 


Answer:
2. What is the mass of an object that has a density or 3.5 g/cm3 and occupies a volume of 20.0 cm3?

Given:


Formula:

Calculations: 


Answer:

3. What volume will a 45.8g object occupy if its density is 2.9g/mL?

Given:


Formula:

Calculations: 


Answer:

4. Calculate the mass of 45.8 cm3 of a substance with a density = 0.989 g cm-3
Given:


Formula:

Calculations: 


Answer:

The three scales for temperature are the _______________, __________ and  ___________.
To change °C to °F the formula is: __°F =_____________________
To change °F to °C the formula is: __°C =_____________________

Examples

To change °C to K the formula is: ___K_ =____________________
To change K to °C the formula is: ___°C =____________________

Examples

Complete the following table of the temperatures: 

	
	Celsius

 °C
	Farenheit

°F
	Kelvin

K

	Freezing point of water
	
	
	

	Boiling point of water
	
	
	

	Absolute zero
	
	
	0

	Room temperature
	24°
	
	

	
	
	0
	


Prefixes used with SI units

	Prefix
	Symbol
	Factor
	Scientific notation
	Meaning
	Meaning

	exa
	E
	1,000,000,000,000,000,000
	1018
	1Eg =1018g
	1g =10-18Eg

	peta 
	P
	1,000,000,000,000,000
	1015
	1Pg =
	1g =10-15Pg

	tera
	T
	1,000,000,000,000
	1012
	1Tg =1012g
	1g =

	giga
	G
	1,000,000,000
	109
	1Gg =109g
	1g =10-9Gg

	mega
	M
	1,000,000
	106
	1Mg =
	1g =10-6Mg

	kilo
	K
	1,000
	103
	1Kg =103g
	1g =10-3Kg

	hecto
	h
	100
	102
	1hg =102g
	1g =

	deca
	da
	10
	101
	1dag =101g
	1g =10-1dag

	Basic unit
	g, m, L
	1
	100
	
	

	deci
	d
	1/10
	10-1
	1dg=10-1g
	1g=101dg

	centi
	c
	1/100
	10-2
	1cg=
	1g=102cg

	milli
	m
	1/1,000
	10-3
	1mg=10-3g
	1g=

	micro
	(
	1/1,000.000
	10-6
	1(g=10-6g
	1g=106(g

	nano 
	n
	1/1,000,000,000
	10-9
	1ng=10-9g
	1g=109ng

	pico
	p
	1/1,000,000,000,000
	10-12
	1pg=
	1g=1012pg

	fempto
	f
	1/1,000,000,000,000,000
	10-15
	1fg=10-15g
	1g=1015fg

	atto
	a
	1/1,000,000,000,000,000,000
	10-18
	1ag=10-18g
	1g=


Conversion factor:
 Is a ratio of _____________ values used to express the same quantity in different units. A conversion factor is always equal to  _________. 

Dimensional analysis uses ____________________________ .
Examples:

	Number
	Digits to Count as Significant
	Examples 
	#of Significant Digits

	Nonzero digits
	All
	3,279

239
	 

	Leading zeroes (zeroes before integer)
	None
	0.0045

0.00001
	

	Captive zeroes (zeroes between two integers)
	All
	5.007

205
	

	Trailing zeroes (zeroes after the last integer)
	Counted only if the number contains a decimal point
	100

100.

100.0

0.0100
	

	Scientific notation
	All in non-exponential part
	1.7x10-7

1.30x1023
	


Significant Figures
 

Accuracy and Precision

The_____ digit recorded in any measurement is an estimate and therefore 
 it is _________________.








































