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Health and Safety






WHMIS is an acronym for ___________________________________________

WHMIS is also known as “__________________”.  It is a system that was put in place on October 31st, 1988 to ___________________ from exposure to hazardous physical and or chemical situations.  

In Canada approximately ___________ die due to work related injuries and approximately _______ of workers are exposed to hazardous chemicals resulting in approximately _____ _________  million dollars in treatment costs.

There are 3 key elements to WHMIS;

1) Labels –  

2) MSDS –  

3) Worker Education –  

WHO is responsible? There are responsibilities for all involved, the ___________ and the _____________.
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Does this label have all the required information? 
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SCH 3UI 
Intro

Matter is anything that has mass and volume

Matter is described using 2 classes of properties;

a) Physical Property



b) Chemical Property

*A property that can be observed

*A property that can be observed

without changing one kind of matter
when one kind of matter is 

into something new



converted into different kind of








matter

Examples:

*Qualitative 
vs
Quantitative

Application:


*Describe the following using physical and chemical properties;

*Water





*Baking Soda

Classification of Matter:






Matter


Mixtures






Pure Substances

Observation: is a statement based on your five senses 

(see, hear, touch, taste, and smell)

Inference: is a judgment or opinion that is based on observations and/or conclusions from testing.



-based on prior knowledge and experience

Examples:


*Observation: The grass in the front yard is wet.

Inferences


*Observation: The fire alarm is going off.

Inferences

*Santa Claus was seen riding his sleigh and was seen on top of Joey’s rooftop last night.  In the morning Joey’s stocking was full of presents and there were 2 large presents underneath the tree with tags that said “To Joey, Love Santa, Ho Ho Ho, Merry Christmas.

Identify the following:

Observations:




Inferences
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SCH 3UI Intro Con’t...
   Read pages 611-615 in Appendix A






 
Accuracy vs Precision

Accuracy is defined as  

Precision is defined in two ways;

a) the  

 - this is dependent on the calibration of the equipment

-A measurement can NOT be more precise than the equipment making the measurement!




b) the ___________________ of a measurement
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Measurement and Uncertainty

-When recording a measurement, record the correct number according to the scale and estimate the last value.  The estimated number is considered an “uncertain” value.  For example

Fig A

[image: image8.emf]
Fig B



Estimated Uncertainty

-describes the limitations of a measuring device, ie the +/- in the measurement

Definition: 
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Calculating Relative Uncertainty:


Relative Uncertainty = estimated uncertainty   X  100 %

                                                  Actual measurement

Calculate the relative uncertainty for Fig A and B

Percent Error

Defined as...  

-The percent error is an indication of the accuracy of an experiment.  It can also indicate if there are some major flaws with an experiment 

Calculating Percent Error:


Percent Error = Measured value – Expected (Accepted) Value  X  100





             Expected Value

Practice:

A sample of gold was determined to have a density of 18.4g/ml.  The accepted value for the density of gold is 19.3g/ml, calculate the percent error.  Suggest some reasons for the difference in value.

Sources of  Error

-Random Error-results from uncontrollable variation in how the measurement is obtained.  Repeating trials will reduce but never eliminate the effects of random error.  Random error affects precision and usually accuracy.

-Systemic Error-results from consistent bias in an observation.  An example is if a piece of lab equipment is not calibrated correctly, the measurement would consistently be off by the same amount.  Systemic errors will affect the accuracy of the readings.

Often when completing a lab students will be asked to complete a source of error section.  Specifically, students should be analyzing procedure and technique to identify random errors.  If the student was asked to complete the experiment again, in which ways would the experiment produce improved results? Always state the error and identify and explain how the outcome was affected.  

***Remember a lack of following procedure does not classify as a source of error, that is a mistake and it is advised that you read the procedure more carefully next time!!!

Practice Problems:

1.  Your teacher gives you a 500g sample of sugar and asks you to measure it’s mass on a balance.  You measure the sample three times, producing the measurements 492.5 g, 503.1 g and 505.4 g.  Put these values in an observation chart and analyze these results with respect to accuracy and precision.

2.  Calculate the percent error for each of the measurements in question 1 and for the average of the three measurements.  How does the accuracy of the individual measurements differ from the accuracy of the group measurements?

3.  The estimated uncertainty of the measurements in question 1 is +/- 0.5g, calculate the relative uncertainty of the average you determined in question 2.


4.  The volume of 3 separate liquids is recorded below.  For each liquid determine the smallest division on the scale and calculate the relative uncertainty.


a) 95.68 ml


b) 5.362 ml


c) 210.8 ml

SCH 3UI

Significant Digits and Rounding

Significant digits are the digits you record when you take a measurement.  The significant digits also known as significant figures in a measured quantity include all the certain digits plus the first uncertain digit or figure.

Rules for Determining the Number of Significant Digits…

1. All non-zero digits are significant, ie #1-9 are significant

2. Zeros between non-zero digits are significant

3. Any zero that follows a non zero digit and is to the right of a decimal point is significant.

4. Zeros that are to the left of a measurement are not significant.

5. Zeros used to indicate the position of the decimal are not significant.  These zeros are sometimes called spacers.

6. All counting numbers have an infinite number of significant digits.

Completing Calculations with Significant Digits

Adding and Subtracting – Complete the calculation and then round off the answer so it has the same number of decimal places as the value that has the fewest decimal places 

Multiplying and Dividing – Complete the calculation and then round off the answer so it has the same number of significant digits as the value with the least number of significant digits.

Rounding

1. When the first digit to be dropped is less than 5, ____________________________

2. When the first digit to be dropped is 5 or greater, the preceding digit __________________________

3. When the first digit to be dropped is 5, and there are no following digits, 


8.635 m   rounded to ___________

1.285 m    rounded to ___________

Practice Calculations with Sig Digs and Proper Rounding…

-Identify the number of significant digits for each value in the questions below

-Complete the calculation using the correct rounding  

a)   9.745 km – 4.2 km

b) 8.33 L + 0.4 L + 56.358 L

c) 16.9 g X 0.00756 g

d) 463.8 ml / 0.660 ml

e) 580.62 mm X 1.02 mm / 0.7 mm
SCH 3UI/SCH 4UI   
How to Write a Formal Laboratory Report

This is an example of what is required for a formal laboratory report.   A good lab report presents the data observed in an experiment but also shows comprehension of concepts behind the data.  Information must be organized and expressed in a coherent manner.  Your lab report should represent your best work. You should be proud of your work and treat it with respect.

Typical Components of a Formal Lab Report:  Title or Title Page, Abstract, Introduction, Purpose, Materials and Equipment, Experimental Procedure, Data and Observations, Results and Calculations, Discussion, Conclusion, References

1) Title OR Title Page: Needs to contain the full title and number of experiment if applicable, your name underlined, partners names, and the date the experiment was completed.

2) Abstract: Often seen in university lab reports and scientific journals.  It is usually a one page report that includes the purpose, key results, significant points of discussion and major conclusions.  In short a summary of the lab report.

3) Introduction: The introduction must have the purpose of the experiment and important background and/or theory.  It also may include descriptions of specialized equipment and justification of the experiments importance.

4) Purpose: States the reason for the experiment in one or two sentences.  The purpose should be specific and direct.

NOTE: If an abstract or introduction is included there is no need to state the purpose again in the report.

5) Materials and Equipment: Is usually a list of all materials, ie chemicals and lab equipment required in order to complete the experiment.  If you are designing your own experiment this component must be included.  If any lab equipment is substituted it should also be stated in this section of the lab report.  If there are no changes to the experiment that is being followed, simply refer to the lab number in text or handout.

6) Experimental Procedure: Describes what actually happened during the experiment in the correct chronological order.  It is imperative that there are specific, step by step instructions provided if designing your own experiment.  i.e. Add water to a beaker, is too vague, Add 25 ml of water to a 50 ml beaker.  Always state exactly what you did in your experiment so that, if someone tries to repeat your experiment to verify your results they would be able to.

7) Data and Observations: Record all relevant data and observations.  All numerical must be placed in a table.  All data, tables and graphs should be identified and labelled properly.  Make sure to include uncertainty, proper significant digits, and the units of measure.  

8) Results: Are what happen to the data after you do a calculation or plot a graph.  A sample of each calculation should be included once, showing the formula used, subbed in data and the final result. The final results are placed in a table with proper titles and appropriate units.  Use a sentence or two to draw attention to key points in tables or graphs.  If no calculations are required then this part is often not included.
9) Discussion: This is an important part of the report as it indicates whether you understand the experiment and its results.  There are two main parts to the discussion:

a) Analysis – which explains what you know with certainty based on your results

b) Interpretation – what is the significance of the results

c) Sources of Error -  If there are differences in the results what can account for them? Identify the potential error and the effect it had on the experiment.  If there is little effect on the experiment than that source of error was not significant and more analysis of the experiment is required.

d) Strengths and Limitations of your Experiment – If you design your experiment explain the strengths and limitations of your experiment

e) Explanation of Results: Can the results be explained in terms of a law? Refer to the law

Note: In high school the discussion will be the analysis questions assigned from the lab.

10) Conclusion: State what you have determined as a result of the experiment.  This should be a one or two sentence summary identifying the key results, answering your purpose.

11) References: State any references used to complete the experiment or to complete the lab report in correct format.

Additional TIPS:

· It is important that all results are recorded honestly, do not attempt to include information that you should have obtained instead.  This will cause all your experiments to have no credibility.  If you feel there was a gross error, state this in your report and perhaps re-do experiment

· All lab reports represent your own work, any forms of plagiarism will not be accepted.  i.e. copying someone’s else report or sections of, and submitting it as your own is plagiarism.  
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SCH 3UI 
Section 1.1 The Nature of Atoms 
 Hmwk Read pages 10-11, 14-16

Elements are the basic substances that make up all matter.

-Elements are composed of atoms

-Each element is made up of it’s own type of atom

Atoms were described by John Dalton, British teacher, self-taught scientist

*He described atoms as solid, indestructible particles that make up all matter.

Historical Approach to Models of an Atom...

Dalton’s Atomic Theory, 1803 aka Billard Ball Model
1) All matter is made up of tiny particles called atoms.  An atom cannot be created, destroyed or divided into smaller particles

2) The atoms of one element cannot be converted into the atoms of any other element

3) All the atoms of one element have the same properties such as mass and size.  These properties are different from the properties of the atoms of any other element.

4) Atoms of different elements combine in specific proportions to form compounds.

1897, Joseph J. Thomson – Raisin Bun Model or Plum Pudding Model

-Used cathode ray tubes to demonstrate that atoms could be broken down into smaller particles.  He showed that negatively charged particles could be ejected from atoms leaving the atom positively charged.

1911 Ernest Rutherford – Planetary Model

-Fired alpha particles at a very thin piece of gold foil. Determined that there was a positive dense core and negative charged electrons travel around the positive core.

1913 – Niels Bohr

-Analyzed patterns of colours emitted from hydrogen atoms.  Using the patterns and mathematical equations determined electrons exist only in specific energy levels.

1926 – Erwin Schrodinger

-Published a mathematical equation, called the Schrodinger wave equation, that describes the atom in terms of energy.  Determined that electrons do not travel in set paths but are actually located in confined regions of space, known as electron clouds.  This will be discussed further in Grade 12 Chem.

“Atom is the smallest particle of an element that still retains the identity and properties of the element” p35 Chemistry 11 (Purple text)
Atoms are composed of subatomic particles







-protons







-neutrons







-electrons

-Protons and Neutrons form the nucleus or the core of an atom

-Electrons are fast moving and travel around the outside of the nucleus

	Subatomic Particle
	Charge
	Symbol
	Mass (g)
	Radius (m)

	Electron
	
	
	9.02 X 10-28
	Smaller than 10-18

	Proton
	
	
	1.67 X 10-24
	10-15

	Neutron
	
	
	1.67 X 10-24
	10-15


Standard Chemical Notation:

Mass Number = # of protons + # of neutron

Atomic Number = # of protons

Determining the Number of Electrons:


-If the element is in it’s natural atomic state, ie neutral, 

number of electrons = number of protons


-If the element has a charge, the charge must be considered when determining the number of electrons the charged atom has

Isotope: occur when an element has the same atomic number but a different mass number.

Remember: the number of protons identifies what element the atom is.  Since the only 2 subatomic particles that make up the mass are the protons and the neutrons and the number of protons do not change, the number of neutrons must be different than the most common.

Examples:

Note: The number of protons and electrons for each isotope are the same for the same element, therefore the chemical properties are very much the same.  However, some differences occur such as atomic mass and density.

Note: Some isotopes are not stable, this means that the nucleus will decay releasing energy, subatomic particles and other elements.  This represents Radioactivity, or Radioactive elements.  This process occurs spontaneously.  An example of this is an isotope of Uranium.

The Modern Atomic Theory

-After reviewing these basic concepts identify some of the flaws in Dalton’s Atomic theory developed in 1809
SCH 3UI Sect 1.1 Continued …Isotopes and Average Atomic Mass ... 
Read pages 16-19 pp#1-10 on page 19

The mass of one atom or one molecule is measured using atomic mass units or amu

The atomic mass unit, amu, is based on the mass of an atom of carbon-12 and is defined as one twelfth of the mass of a carbon-12 atom. 
The mass of one magnesium atom can be 
WHY?   

*Isotopes are atoms of an element that have the  

*Radioisotopes are isotopes with  

*The frequency of how often the isotope occurs is recorded as a percentage, this is known as isotopic abundance
Ie. Mg-24 occurs 79%, Mg-25 occurs 10% and Mg-26 occurs 11%

The average atomic mass takes into account the isotopic abundance therefore, the average atomic mass if Mg is calculated....
This method is known as calculating via a weighted average... because it takes into account how often the isotope occurs. This is very different that the average

The masses and percentages of isotopes is determined using a mass spectrometer.

Using the average atomic mass and the mass of isotopes, it is possible to determine the isotopic abundance for each isotope.

Ex. If the average atomic mass of Boron is 10.81 amu, determine the isotopic abundance for the isotopes B-10.01 and B-11.01
SCH 3UI  Section 1.3 Explaining Periodic Trends






Hmwk: Read 31-38, LC #13-18, Rev Q’s#1-15 

Atomic Size or Radius

*As you move down a group the atomic radius increases

Each additional period corresponds to an additional energy level, therefore, the atom continuously becomes larger, hence atomic radius will increase

*As you move across a period left to right, the atomic radius decreases

The elements in the same period have the same number of energy levels however, as you move across there is a constant increase in the number of protons.

*This increase in protons in a sense makes the magnetic attraction towards the electrons significantly larger, hence the result is the electrons are attracted or pulled towards the nucleus more and the radius decreases.

Charged Particles aka Ions


Ion: an ion is a charged particle

There are 2 types of ions, a cation and an anion.

Cations form when




Anions form when

*Metals tend to give up electrons forming positively charged ions

*Non-metals tend to gain electrons forming negatively charged ions

*Ionization Energy

*.

· The energy required to remove the first electron from a stable atom is called the first ionization energy.  Ionization Energy (IE) is measured in KJ/mol, where KJ is a unit of energy and mol is an amount of a substance. 

Trends involving Ionization Energy

· Ionization energy tends to decrease down a group

As you move down a group, the period number increases and the number of energy levels increase, therefore the last (valence) electron is farther from the nucleus.  The increase distance between the nucleus and the electron weakens the attraction and less energy is required to remove the electron.  

· Ionization energy tends to increase across a period

Remember the atomic radius gets smaller as you move across a period, therefore the last electron is getting closer and closer to the nucleus.  Since the distance between the last electron and the nucleus is decreasing there is a greater attraction between nucleus and the electron, therefore more energy is required to remove the electron.

Electron Affinity


-means to have a “liking” for something

- Electron affinity with respect to an atom is defined as …

*Metals have low Electron Affinity

-Remember metals would prefer to lose electrons to form stable electron to form a stable electron arrangement than to gain electrons

*Non metals have high Electron Affinity

-Remember non metals tend to gain electrons to form a stable electron arrangement that to lose electrons

Trend:

*Electron Affinity tends  



*Electron Affinity tends to 

-Large atomic radius, not much of an attraction towards gaining a new electron

-Small atomic radius, there is more of an attraction towards gaining a new electron, however striving to fill an octet - making the atom more stable is much more favorable. Consider a metal versus a non-metal…

NOTE: There are some discrepancies within all these trends and the periodic table.  These discrepancies will be further explained in Grade 12 Chemistry 

Electronegativity (EN) *

-EN values are listed on the periodic table for each element, note there are no units for EN

*Periodic Trend*


-EN is the reverse to AR

Explanation:

-The key to understanding the trend of electronegativity is understanding the relationship of atomic size and the ability to attract electrons in a bond.

-If the element has a small atomic radius, there is a strong attraction towards the new electron, hence the element with the smallest atomic radius has the highest EN value and vice versa

-If an element has a large atomic radius, there is a weaker attraction towards the new electron and therefore a weak bond if at all will form

Examples:

-Fluorine Atomic radius = 57 pm  EN = 3.98

-Cesium Atomic radius = 267 pm, EN = 0.79

SCH 3UI   

Intro to 2.1 Classifying Chemical Compounds

Prior to Note: Using 2001 McGraw Hill Chem 11, Read pages 66-68, copy table 3.1, and Complete Thought Lab p68 using the space provided.
Bonding involves the interaction between valence electrons of atoms

Chemical bonds are the forces that attract atoms to each other in compounds

2 Types of Bonds are:

*





*

Electronegativity (EN) is a measure of an atom’s ability to attract electrons in a chemical bond

-EN values are listed on the periodic table for each element

Remember the periodic trend for EN is the reverse to AR

-The difference in EN values, between 2 atoms indicates the type of bonding that occurs

∆EN 

Table 3.2 in Text, McGraw Hill 2001:

	∆EN 


	0
	0.65
	0.94
	1.19
	1.43
	1.67
	1.91
	2.19
	2.54
	3.03

	% Ionic character
	0
	10
	20
	30
	40
	50
	60
	70
	80
	90

	% Covalent character
	
	
	
	
	
	
	
	
	
	


*This table helps to understand why some compounds exhibit characteristics of both ionic and covalent properties.

Practice: Calculate the ∆EN fir each bond shown below.  Indicate the type for each.

a) O-H

b) C-H

c) Mg-Cl

d) B-F

e) Cr-O

f) C-N

g) Na-I

h) Na-Br

i) F-F


j) H-N

***Hmwk McGraw Hill 2001, Read section 3.1 Complete questions page 74, Questions 1-6

SCH 3UI


2.1 cont  2.3 Bonding and Properties of Ionic, Covalent and Metallic Bonds

Pages 52-59, Learning Check /1-6 Read pages 76-82 (McGraw Hill 2011)

Compounds form on a need to stabilize themselves, with respect to chemistry each atom is striving to obtain a filled outer shell.

Octet Rule – atoms bond in order to achieve an electron configuration that is the same as the electron configuration of a noble gas

-often the atom is striving to obtain 8 electrons in their outer energy level, hence term “octet”

When two atoms or ions have the same electron configuration they are said to be “isoelectronic”

Ex.

Stable Octets and Ionic Bonds

Ionic Bonds form by the ...

Example:  Sodium and fluorine



Ex.  Calcium and Oxygen

Conductivity of Ionic Compounds

-An electrical current can flow if charged particles are available to move and carry the current.

-Ionic compounds in a solid state cannot conduct electricity.  WHY?

-Ionic compounds in a liquid state can conduct electricity.  WHY?

Covalent Bonding...

Remember... Ionic bonding occurs when electronegativity difference is greater than 1.7.  When the electronegativity difference is less that 1.7 the bond is a covalent bond.

Ex. Cl2
When ∆EN = 0, the electrons are shared equally and the bond is considered pure covalent.

*This applies to all the diatomic gases ... H O F Br I N Cl

Multiple Covalent Bonds


*occur when atoms share more than one electron

Ex.

*Conductivity of Covalent Compounds


-Can covalent compounds conduct electricity? Explain

Intermolecular Forces and Intramolecular Forces

-Ionic compounds stay together via lattice structures, but how do covalent compounds stay together in liquid or solid state?

Intramolecular Forces

Intermolecular Forces

Metallic Bonding




Quick Review:
*Non metals and Metals form ...







*Non metals and Non metals form ....







*Metals and Metals form ...

Metals have...



*



*

Properties of Metallic Bonding aka Metals


*Conduct electricity well because...


*Malleable because ....

SCH 3UI 
Sect 2.3 cont... Polar Covalent Bonds and Polar Molecules  

HMWK Read sect 3.3, pp11-13, 

SR 6, 7 (McGraw Hill 2001)



0 -------------------------------- 1.7 ------------------------------- 3.5

Polar Covalent Bonds


-Occur when ∆EN is greater than...


-Because of the ∆EN the electrons in the bond are


-The atom with the higher EN value will develop a 


0 ----- 0.5 ----------------------------1.7 ------------------------------------3.5

Ex H2O

Shapes of Molecules (3D) ... using Lewis dot diagrams (2D)

Draw Lewis diagrams for ...

CH4






NH3
CO2






H2O

NOTE: all atoms will arrange themselves to be as far apart as possible
Polar Molecules vs Non polar Molecules

-A bond may be polar covalent but the molecule as a whole may or may not be polar.

-Polar Molecules have overall charges

-Non polar molecules have NO overall net charges

-In order to predict if a molecule is polar or non polar you must consider a few factors...


*The bonds in the molecule must be polar covalent


*The 3-dimensional shape and the number of lone pairs of electrons


*The atoms surrounding the central atom

Ex.

CH4



CO2



NH3



CH3Cl

Polar molecules have an attraction between molecules (intermolecular forces) which cause the molecule to have different properties than non polar molecules.

Ex. H2O (bpt = 100°C) vs N2O (bpt = -89°C)

