It is necessary for you to have a periodic table and polyatomic ion list for reference plus a calculator.
These questions will be reviewed during the first week of school for AP Students and the first and second
week or so for SL students. They are due THE FIRST DAY OF SCHOOL.One Mole = 6.02 x 1022 molecules
or pieces. Make an attempt to express the answers in the correct number of significant figures. R =
010821 L-atm/mole K; at STP 1 mole of a gas occupies 22.4 L; o«C+273=K; MyVa= MpVb or MV =

Mz V.

1. Balance and write the following chemical equations for the reactions listed.

a. The decomposition of Copper (I1) Carbonate (CuCO3) into Copper (I1) oxide (CuO) and
Carbon Dioxide (CO>).

b. The combustion of Magnesium metal (Mg) and Oxygen gas (02) to form Magnesium
Oxide (MgO).

. The neutralization of sulfuric acid (H2504) and Sodium Hydroxide(NaOH) to make
Sodium Sulfate (Na,SO4) and Water(H,0).

d. The synthesis of Ammonia (NHs) from Nitrogen (N2) and Hydrogen gases (H,).
e. The combustion of Ethane (C;Hs) to form Carbon dioxide(CO;) and water.
2. Balance the following reactions:
a. CHiCHOH + 0; = CO; + H0
b. Ha0; +N;Hs = N; +0:+ H,0
€. 02 +NH3z=> NO +H;0
d. CGHp+ 0 2 CO; + H,0
3. For this question apply the state symbols for the reactions in number 1 a-e.

4. How many Hydrogen atoms are in the following giving the correct significant figures in the
answer:;

a. 0.020 moles of CH3CH,0H

b. 2.50 moles of water

c.  0.100 moles of Ca(HCOs),

d. If propane C3Hg has 0.200 moles of C in the formula, how many moles of H are present?

5. Calculate the molar mass for the following formulas:
a. Ca3(PO4)2 b.Vitamin C CsHgOs c. Sodium Thiosulfate Pentahydrate Na,S;05-5H;0

6. Find the mass of 0.475 moles of Calcium Arsenate Cas(AsOa), which is widely used as a
pesticide?

7. How many moles of carbon dioxide are there in 66 grams of CO,?
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How many moles of Chloride ions (C-) are in 0.50 grams of CuCl,?
How many Carbon atoms are in 36.55 grams of a diamond (which is pure Carbon)?
What is the mass of 0.500 moles of sucrose (Ci12H22011)?

The following compounds are used to make commercial fertilizers, which one has the highest
percent Nitrogen by mass? NHs, CO(NH;),, (NH4):S04

If it takes 0.050 grams of CaCO3 to write your name on a piece of cardboard once you subtract
the mass of the cardboard, how many atoms of Carbon does it take to write your name?

Iron can be reduced according to the following equation Fe;0s +3H, = 2Fe + 3H,0
a. How many moles of Fe can be made from 1.25 moles of Fe,03?
b. How many moles of H; are needed to make 3.75 moles of Fe?
c. Ifthe reaction yields 12.50 moles of water, how much Fe;0; was used up?

Formulate an equation for the combustion of butane C4H10 and if 2.46 g H20 made how much
butane was burned?

Limestone most contains CaCOs, but it also contains many minerals. When heated the
Carbonate decomposes into Carbon dioxide and water. A 1.605 gram sample was heated and
gave off 0.657 g of CO..

a. Formulate the equation for the thermodecomposition (means heated) of CaCOs.
b. Determine the percent mass in the CaCOs in the limestone mixture.
€. What assumptions must be made when carrying out the calculations.
Methanol CH30OH is a useful fuel and can be made as follows: 2CO(g) + 2H2(g)~> CHsOH (1)
a. Given 12.0 grams of H; and 74.5 grams of CO, find the limiting reactant (reagent).
b. Determine the theoretical yield of CH3OH.
¢. Calculate the amount of excess reactant that remains once the reaction is complete.

The drying solvent 1,2 Dichloroethane is prepared from the following reaction below. Determine
the mass of the product that can be formed when 15.40 grams of C;Hs and 3.74 grams of Cl;
were reacted.

C2Ha(g) +Cl2 (g) = CaHaClz (1)

A Chemist has to make 100 grams of Chlorobenzene, CsHsCl from the following reaction:
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Determine the minimum quantity of benzene C6H6 that can be used to achieve this with a yield
of 65.0 %.

CsHs +Clz = CgHsCl + HCI

How many moles are present in each of the following at STP (Standard temperature and
pressure)?

a. 54.5Lof CHs

b. 250.0 cm3 of CO

¢. 1.0 meter3 of O gas
Calculate the volume of each at STP

a. 44.00gof N;

b. 0.25 moles NH;

Pure Oxygen gas was produced by heating HgO Mercury (Il) Oxide. What volume of oxygen (02)
at STP is released by heating 12.45 grams of HgO? 2HgO () = 02 (g) + 2Hg (I)

Which sample contains more molecules, 3.14 Liters of Bromine Bry, or 11.07 g or Cl,, when
measured at the same temperature and pressure?

Calcium reacts with water to produce Hydrogen gas: Ca(s) + H20 (I) 2 Ca(OH):(s) + H2 (g)
Calculate the volume of gas at STP produced when 0.200 g of Ca reacts completely with water.

An unknown noble gas has a density of 5.84 grams/Liter at STP. Calculate its molar mass and so
identify the gas.

Which has the greater density at STP, Helium or Hydrogen?

Concentrated nitric acid, HNO3, is 16.0 Molar when it comes from the Chemical company. What
volume would you need to prepare 100.0 cm3 of 0.50 M HNO3?

Calculate the mass of Potassium Hydroxide (KOH) required to prepare 250.0 cm3 of a 0.200
Molar solution.

How many atoms are present in 0.100 mole of Ca(OH)+3H,07?
What is the total number of Hydrogen atoms in 2.00 moles of C¢HsCI?

What is the concentration of sodium ions when 10.00 mL (or cm?3) of 0.500 M NaCl is mixed with
50.00 cm3 of 0.250 M NacCl?
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