!0d_Chemistry_homework

Weekend

____ Read the  pages that follow about Atoms and Elements.  As you look a the examples, be sure you understand how the answers are derived.  Be sure to go to the linked online Periodic Table of Elements because the more familar you become with this tool, the more you will understand chemistry.

Monday/Tuesday

____ Create an “Element Poster” * by including the information listed in the chart below.  Create a poster for only one element.  Look at the information listed in the "Scoring Criteria" column.  If you do not know what a term means or how it applies to chemistry, use the links listed below the chart to help you. 

Category
Scoring Criteria
Points

Content: Periodic Table Information

Name, Symbol, atomic number, atomic mass, family name, group and row numbers, electron configuration, metal/non-metal/metalloid


45



Physical Properties


List of important physical properties such as density, melting point, state of matter, metal, non-metal, metalloid, crystalline structure, hardness


10

Chemical Properties


List of how the element reacts with other elements such as: whether an element is corrosive, combustible or flammable


5



Bohr Model of the atom


Drawing or picture of Bohr model of the atom illustrating nucleus, orbitals, electrons

(Read the “Electron Shells” handout found in your homework resources)


5



Discovery


Who, when and how (if possible)


5



Uses, Sources and Importance


 How is this element used by industry or used biologically?

 Where is this element found naturally?  OR How is this element produced?

 What are common or important molecules that contain this element?


5



Presentation: Visual Appeal & Organization


· Use of appropriate font size, 

· Use of graphics, pictures and/or color,

· Visual cues provided (examples: titles, subtitles, numbering, color coding),

· Neatness (printing is clear, clean and straight),

· Spelling,

· Author of poster is visible,

·    Sources are provided
15



Creativity


Unusual, eye-catching or imaginative elements to the poster


10



Web Resources:

http://pearl1.lanl.gov/periodic/default.htm
http://www.mii.org/periodic/MIIperiodicChart.html
http://www.bayerus.com/msms/fun/pages/periodic/index.html
http://education.jlab.org/itselemental/index.html
Wednesday:

____ Go to: http://ourworld.compuserve.com/homepages/RayLec/atoms.htm#download


 

This is the download page for a program called “Atoms, Symbols and Equations”.  It is free for 30 days – which is all we’ll need it for.  It is small (700 kB) and it is safe.  My students and I have used this program for years and have emerged virus-free! Click on the Download link half way down the page and download it.  (Make note of where you download it to so you can go back to it and install it.)

____ Complete the second segment, "Elements" first.

____ Now, complete the first segment.

Thursday:

____ Bring to class your element poster.

Atoms and Elements

From:

Online Introductory Chemistry

Atom theory and subatomic particles

Dr. Walt Volland revised March 31, 2005

http://www.800mainstreet.com/33/0003-001-atoms-particles.html

An atom of an element is the simplest particle that displays the properties of the element. We cannot see individual atoms with the naked eye. Visit the following site to see scanning tunneling microscope images of atoms. http://www.almaden.ibm.com/vis/stm/catalogue.html

Atomic theory has four assumptions:

1. Atoms make up all matter.

2. The atoms of one element are different from the a toms of another element.

3. Atoms combine in definite ratios to make compounds.

4. Combinations of atoms in compounds can change only when a chemical reaction happens. This means reactions alter atom combinations, but the identity of the atoms themselves remain the same.

Atomic theory history:

Atomic theory dates back more than two thousand years. Versions of the atomic theory can be traced to the Greeks in 300 BC.

A somewhat modern theory was put forward by an English school teacher, John Dalton in 1808. This Dalton theory described how atoms interacted to form compounds, but never even considered the possibility of subatomic particles. The first of the subatomic particles, the negatively-charged electron, was discovered by J. J. Thomson in 1899. Both Thomson and Ernst Rutherford contributed to the identification of the positively-charged proton. In 1912 Rutherford proposed the existence of a nucleus in each atom.

The modern view of the atom proposes that there are 3 subatomic particles. This sixty-seven year old "modern" view was finalized in 1932, when the neutron, the last of the three subatomic particles, was identified. Today scientists have identified many other particles within atoms, but the three simple subatomic particles--the electron, the proton, and the neutron--are still used to explain many properties of atoms. The properties of these three simple subatomic particles are summarized on the next page.

The three simple subatomic particles are the electron, proton and neutron. 

Subatomic particle
Charge
Mass

Proton
 +1
1.0073 amu

Electron
 -1
 0.0005486 amu 

Neutron
 0
 1.0087 amu 

The atomic mass unit, amu, is defined as 1/12 the mass of the carbon-12 atom. The carbon-12 atom is used as the reference for atomic masses. The carbon-12 atom is defined to have a mass of exactly 12.000000 atomic mass units, amu. (The dalton is another name for the amu.) The masses of atoms are reported on a relative basis. This means a magnesium-24 atom is twice as heavy as a carbon-12 atom. You do not need to memorize the absolute values for the charge and mass of these particles. You should know the relative values.

Exercises: Which of the following particles has the smallest mass? 

a. proton

b. neutron

c. electron

Which of the following has a negative charge? 

a. proton

b. neutron

c. electron

d. nucleus

Atomic number, Z:

The identity of an element is controlled by the number of protons in the nucleus. The number of protons equals the atomic number. Every element has its own unique atomic number. The atomic number represented by the symbol, Z. The periodic table is arranged in sequence of increasing atomic number or proton count. Hydrogen has one proton and has atomic number one, Z=1. The atomic number increases by one unit for every additional proton. helium has two protons and is therefore atomic number Z= 2.
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Each of the rectangles on the Periodic

Table of Elements contains uniform infor-

mation about each element.  Use the key

to the right to learn what that information

is.

Now, let's use the information.

Go to the following link to access a very cool periodic table.  We will work with this more later, but you can begin to become familiar with it now. http://www.microsoft.com/student/discounts/theultimatesteal-us/default.aspx 

What is the atomic number for nitrogen, N?

Answer: Nitrogen is in the seventh position in the periodic table. This means nitrogen atoms have 7 protons in the nucleus, and they have an atomic number of 7.

Mass number, A:

The count of neutrons and protons equals the mass number for an atom. This has its origin in the fact that the "massive" particles in the atom are protons and neutrons. The symbol for mass number is A. The entries in the periodic table do not show the mass numbers for atoms. The periodic table is useless when we want to figure mass numbers. The mass number for an atom is commonly indicated with a number after the element name. For example lead-210 indicates a type of lead atom with a mass number A = 210. For people who like formulas the mass number and atomic number are related as shown below.

number of neutrons = A - Z

number of neutrons = mass number - atomic number

Example:

How many neutrons and protons are in an atom of oxygen?

Answer: Oxygen, O, has the atomic number 8.  This means oxygen atoms have 8 protons in the nucleus.  The atom has a mass number equal to the number of protons and neutrons, so there must be 8 neutrons in the nucleus.

number of neutrons = A - Z

number of neutrons = 16 - 8 = 8

How many neutrons and protons are in an atom of sodium-23?

Answer: Sodium, Na, has atomic number 11. This means sodium atoms have 11 protons in the nucleus. The atom has a mass number equal to the number of protons and neutrons, so there must be 12 neutrons in the nucleus.

number of neutrons = A - Z

number of neutrons = 23 - 11 = 12

Atomic number and electron count:

Atoms are neutral particles. The number of positively charged protons are canceled out by an equal number of negatively charged electrons. Hydrogen has one proton and one electron.

     

The illustration shows a beryllium-8 atom, Be-8, with four electrons and four protons.

Example:

How many electrons and protons are in a neutral sodium atom?

Answer: Sodium, Na, has atomic number 11. This means sodium atoms have 11 protons in the nucleus. The neutral atom has to have equal numbers of protons and electrons, so there must be 11 electrons moving outside the nucleus.

How many neutrons are in an atom of sulfur, S, with mass number 33?

Answer: The atomic number for sulfur is 16. The number of neutrons = A - Z = 33 - 16 = 17

An atom contains 24 neutrons and 25 protons, what is the mass number of the atom?

Answer: Mass number = A = number protons + number of neutrons = 24 + 25 = 49

An atom with a mass number of 39 contains 20 neutrons. What is the atomic number and identity of the element?

Answer:The atomic number is Z = 39- 20 =19 . The identity is potassium because K is element 19.

You may notice that the atomic number for some elements is not always an even number.  This is because isotopes of that element occur.

Isotopes: All the atoms of an element have the same atomic number, but they can have different numbers of neutrons and different mass numbers. Isotopes of an element are atoms that have the same number of protons, but different numbers of neutrons. Examples of isotopes are the three different kinds of carbon atoms where all have 6 protons, but different numbers of neutrons specifically 8, 7 and 6 neutrons respectively.

                            * Carbon-14; 8 neutrons

                            * Carbon-13; 7 neutrons

                            * Carbon-12; 6 neutrons

Greek "iso" means same and "topos" means place. This fits the idea that isotopes are in the same place in the periodic table, but have different masses. Periodic table entries provide the information shown here. The periodic table does not indicate isotope information.

Isotope abundances:

The isotopes of an element do not occur with equal frequency. The relative abundance depends on the relative stability of the isotope. The isotopes contribute to the average atomic mass based on their abundance. The result is that the "average" mass for the atoms of an element is dictated by the most abundant or common isotope. The atomic weights in the periodic table are weighted averages. This means the tabulated value doesn't match any actual atom, but is closer to the most common isotope. The weighted average is calculated in the same way you figure out your grade after a series of assignments.
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