Name______________________________


Chemistry I 

     



              Scientific Notation

Every number has a decimal point.  Sometimes it is shown and sometimes it is not shown.  If the decimal point of a number is not shown, it can be written in behind the last digit.

For example, 25 has no decimal point, but the decimal point may be written in after 5, which is the last digit.

25 (no decimal point) → 25. (decimal point written in)
In scientific notation, the decimal points walks left or right a certain number of steps until a number between 1 and 9 is reached.

Sometimes the decimal point walks to the left and sometimes it walks to the right.

The decimal point walks to the left if the number is bigger than 1, such as 25.

The decimal point walks to the right if the number is less than 1, such as 0.25.

In both cases, 2.5 is the whole number between one and nine because the number to the left of the decimal is 2.

The number of steps the decimal point takes are counted.  

How many steps does the decimal point in the following numbers need to take to reach a number between 1 and 9?
· 678

· 0.429

· 23,708

· 124,567,889

· 0.0000069201

· 566,579,241,570,004
The power of 10 is written: number x 10 number of steps
If the decimal point walks left, the number of steps is written as a positive power of 10: number x 10 + number of steps
If the decimal point walks right, the number of steps is written as a negative power of 10: number x 10 - number of steps
For each of the numbers that you counted steps for, which will have a positive power of 10 and which will have a negative power of 10?

Finally, write each of the numbers that you counted steps for in complete scientific notation.

· 678

· 0.429

· 23,708

· 124,567,889

· 0.0000069201

· 566,579,241,570,004

Practice #1: Write the following values in scientific notation.
1. 0.000529

2. 20.595
3. 20,509
4. 65,000,001

5. 0.000000000000098
6. 0.25
Practice #2: Write the following values in standard form.
1. 5 x 107
2. 2.3668 x 10-4
3. 5 x 102
4. 9 x 10-9
5. 3 x 106
6. 4.566 x 104
Chemistry Honors

Homework due Thursday, September 6th
1. Complete #2, #3, and #4 on last night’s homework handout.

2. Solutions of the substance nickel (II) sulfate are bright green in color.  If an aqueous solution of barium chloride is added to an aqueous solution of nickel (II) sulfate, a white precipitate of barium sulfate forms.

a. From the information above, indicate one physical property of nickel (II) sulfate in solution.

b. From the information above, indicate one chemical property of nickel (II) sulfate in solution.

3. Classify the following as physical or chemical changes:

a. Mothballs gradually vaporize in a closet.

b. A French chef making a sauce with brandy is able to burn off the alcohol from the brandy, leaving just the brandy flavoring.

c. An antacid tablet fizzes and releases carbon dioxide gas when it comes in contact with hydrochloric acid in the stomach.

d. Baking soda fizzes when mixed with vinegar.

e. A piece of rubber stretches when pulled.

f. Rubbing alcohol evaporates quickly from the skin.

g. Your grandmother’s silver tea set gets black with tarnish over time.

h. Acids produced by bacteria in plaque cause teeth to decay.

4. During a very cold winter, the temperature may remain below freezing for extended periods.  However, fallen snow can still disappear, even though it cannot melt.  

a. What is happening to the fallen snow that makes it appear to disappear?

b. Is the disappearing snow undergoing a physical or chemical change?

5. Solutions containing copper (II) ions are bright blue in color.  When sodium hydroxide is added to such a solution, a solid material forms that is colored a much paler shade of blue than the original solution of copper (II) ions.

a. The fact that a solution containing copper (II) ions is bright blue is a _?_ property?

b. The fact that a reaction takes place when sodium hydroxide is added to a solution of copper (II) ions is a _?_ property.

6. The processes of melting and evaporation involve changes in the _?_ of a substance.

7. Identify each of the following as an element or a compound.

a. C2H4
b. S8
c. Cl2
d. H2O2
e. CO

f. Zn

Name________________________________________

Chemistry Honors

Check for Understanding

Wednesday, September 5th
1. Which type of change occurs when the size, shape, appearance, or volume of a substance is changed without changing its composition?
2. Place a ‘PC’ besides each physical change and a ‘CC’ besides each chemical change.

a. glass breaking







_____

b. hammering wood to build a playhouse




_____

c. a rusting bicycle







_____

d. melting butter for popcorn





_____

e. separating sand from gravel





_____

f. spoiling food







_____

g. mixing lemonade powder into water




_____

h. mowing the lawn






_____

i. corroding metal







_____

j. bleaching your hair






_____

k. fireworks exploding






_____

l. squeezing oranges to make orange juice




_____

m. frying an egg







_____

n. pouring milk on your oatmeal





_____

o. burning leaves







_____

p. making salt water to gargle with





_____

q. cream being whipped






_____

r. burning toast







_____

s. freezing chocolate-covered bananas




_____

t. melting ice cream






_____

3. Place a ‘T’ besides each true statement and a ‘F’ besides each false statement.

a.  With a chemical change, a chemical reaction occurs.


_____

b. A chemical change can be easily reversed.



_____

4. Place a ‘PP’ besides each physical property and a ‘CP’ besides each chemical property.

a. Water boils at 100(C.






_____

b. Diamonds are capable of cutting glass.




_____

c. Water can be separated by electrolysis into hydrogen and oxygen.
_____

d. Sugar is capable of dissolving in water.




_____

e. Vinegar will react with baking soda.




_____

f. Yeast acts on sugar to form carbon dioxide and ethanol.


_____

g. Wood is flammable.






_____

h. Ammonia is a gas at room temperature.




_____

i. Bromine has a red color.





_____

5. Identify the state of matter being described.

a. The state of matter in which a substance has a definite shape and a definite volume.

b. The state of matter in which a substance has neither definite shape nor definite volume.

c. The state of matter in which a substance has a definite volume but no definite shape.

6. In which state of matter are particles typically packed the closest?  

7. Diamond
8. Main article: Diamond
9. Diamond is one of the best known allotropes of carbon, whose hardness and high dispersion of light make it useful for industrial applications and jewelry. Diamond is the hardest known natural mineral, which makes it an excellent abrasive and makes it hold polish and lustre extremely well.

10. The market for industrial-grade diamonds operates much differently from its gem-grade counterpart. Industrial diamonds are valued mostly for their hardness and heat conductivity, making many of the gemological characteristics of diamond, including clarity and color, mostly irrelevant. This helps explain why 80% of mined diamonds (equal to about 100 million carats or 20,000 kg annually), unsuitable for use as gemstones and known as bort, are destined for industrial use. In addition to mined diamonds, synthetic diamonds found industrial applications almost immediately after their invention in the 1950s; another 400 million carats (80,000 kg) of synthetic diamonds are produced annually for industrial use—nearly four times the mass of natural diamonds mined over the same period.

11. The dominant industrial use of diamond is in cutting, drilling, grinding, and polishing. Most uses of diamonds in these technologies do not require large diamonds; in fact, most diamonds that are gem-quality can find an industrial use. Diamonds are embedded in drill tips or saw blades, or ground into a powder for use in grinding and polishing applications. Specialized applications include use in laboratories as containment for high pressure experiments (see diamond anvil), high-performance bearings, and limited use in specialized windows.

12. With the continuing advances being made in the production of synthetic diamond, future applications are beginning to become feasible. Garnering much excitement is the possible use of diamond as a semiconductor suitable to build microchips from, or the use of diamond as a heat sink in electronics. Significant research efforts in Japan, Europe, and the United States are under way to capitalize on the potential offered by diamond's unique material properties, combined with increased quality and quantity of supply starting to become available from synthetic diamond manufacturers.

13. Each carbon atom in a diamond is covalently bonded to four other carbons in a tetrahedron. These tetrahedrons together form a 3-dimensional network of puckered six-membered rings of atoms. This stable network of covalent bonds and the three dimensional arrangement of bonds is the reason that diamond is so strong.

14. [edit] Graphite
15. Main article: Graphite
16. Graphite (named by Abraham Gottlob Werner in 1789, from the Greek γράφειν: "to draw/write", for its use in pencils) is one of the most common allotropes of carbon. Unlike diamond, graphite is a conductor, and can be used, for instance, as the material in the electrodes of an electrical arc lamp. Graphite holds the distinction of being the most stable form of solid carbon ever discovered.

17. Graphite is able to conduct electricity, due to delocalization of the pi bond electrons above and below the planes of the carbon atoms. These electrons are free to move, so are able to conduct electricity. However, the electricity is only conducted along the plane of the layers.In diamond all four outer electrons of each carbon atom are 'localised' between the atoms in covalent bonding. The movement of electrons is restricted and diamond does not conduct an electric current. In graphite, each carbon atom uses only 3 of its 4 outer energy level electrons in covalently bonding to three other carbon atoms in a plane. Each carbon atom contributes one electron to a delocalised system of electrons that is also a part of the chemical bonding. The decolcalised electrons are free to move throughout the plane. For this reason, graphite conducts electricity along the planes of carbon atoms, but does not conduct in a direction at right angles to the plane.

18. Graphite powder is used as a dry lubricant. Although it might be thought that this industrially important property is due entirely to the loose interlamellar coupling between sheets in the structure, in fact in a vacuum environment (such as in technologies for use in space), graphite was found to be a very poor lubricant. This fact lead to the discovery that graphite's lubricity is due to adsorbed air and water between the layers, unlike other layered dry lubricants such as molybdenum disulfide. Recent studies suggest that an effect called superlubricity can also account for this effect.

19. When a large number of crystallographic defects bind these planes together, graphite loses its lubrication properties and becomes what is known as pyrolytic carbon, a useful material in blood-contacting implants such as prosthetic heart valves.

20. Natural and crystalline graphites are not often used in pure form as structural materials due to their shear-planes, brittleness and inconsistent mechanical properties.

21. In its pure glassy (isotropic) synthetic forms, pyrolytic graphite and carbon fiber graphite is an extremely strong, heat-resistant (to 3000 °C) material, used in reentry shields for missile nosecones, solid rocket engines, high temperature reactors, brake shoes and electric motor brushes.

22. Intumescent or expandable graphites are used in fire seals, fitted around the perimeter of a fire door. During a fire the graphite intumesces (expands and chars) to resist fire penetration and prevent the spread of fumes. A typical start expansion temperature (SET) is between 150 and 300 degrees Celsius.

23. Density: its specific gravity is 2.3 which makes it lighter than diamond.

24. Effect of heat: it is the most stable allotrope of carbon. At a temperature of 2500 degree Celsius, it can be transformed into diamond. At about 700 degree Celsius it burns in pure oxygen forming carbon dioxide.

25. Chemical activity: it is slightly more reactive than diamond. This is because the reactants are able to penetrate between the hexagonal layers of carbon atoms in graphite. It is unaffected by ordinary solvents, dilute acids, or fused alkalis. However, chromic acid oxidises it to carbon dioxide.

