CHEMISTRY WARM-UPS

2009-2010
9/21/09 Problem #1:

Students were asked to verify the amount of material labeled on their product from home.  For their warm up, students were asked to:

a) Describe what you did to verify the measurement on the package of your product from home.  Include all of your steps.

b) Describe what you did to maximize the accuracy of your measurement.

c) Present your measured quantity.

d) Justify the number of significant figures you use in your measurement.

e) Provide five reasons your measured quantity and the quantity labeled on the package of your container might not agree.

9/23/09:  Problem #2:

a) Students were asked to measure and report their height in both centimeters and miles.  Students were required to use an appropriate number of significant figures.

b) Assume there are 3.28 ft in one meter.  If the peak of Mt. Hood is 11,453 ft above sea level, how many meters above sea level is Mt. Hood?  If Mr. K is 6.0 ft. tall, how tall is Mt. Hood in Mr. K – heights?  In other words, what is Mt. Hood’s height in K’s?

9/25/09:  Problem #3:

Students were asked to do the following using the boards and the marbles provided in class:

a) Draw a map of what you believe to be under the board.

b) Before looking under the board, indicate how certain you are about your map.  Explain why you feel this way.

c) Check what is actually under the board.  Discuss why your map and what is under the board varies.

d) List five specific things you could have done to increase the accuracy of your map.  One cannot be “look under the board” – most of the time we can’t do this when we are carrying out scientific investigations in our attempt to understand our world.

9/30/09:  Problem #4:

For this warm-up, students were asked to correct their quiz from last Friday.  Students are to explain what they did incorrectly, and how to do it correctly.  Specifically, students should address:

· Unit conversions

· How to lay the problem out

· The use of the proper # of significant figures in their answers.

10/2/09:  Problem #5:

Use the information in the table below to determine the average atomic mass of zinc.  Comply with the rules of significant figures when reporting an answer.
	Isotope
	AMU
	% abundance

	Zn – 64
	63.929
	48.89%

	Zn – 66
	65.926
	27.81%

	Zn – 67
	66.927
	4.11%

	Zn – 68
	67.925
	18.57%

	Zn – 70
	69.925
	.62087%


10/7/09:  Problem #6:

a) What is the trend for effective nuclear charge from left to right and top to bottom on the Periodic Table?

b) Define ionization energy.

c) Define electronegativity.

d) Explain any trends that exist for both within the periodic table.  Discuss trends both within a group (column) of elements, and within a period (row) of elements.

10/14/09:  Problem #7:

Provide both the complete and the abbreviated form of the electron configuration for Terbium.

10/16/09:  Problem #8:

Explain what causes the bands of color that you see when you look at the emission spectrum of a hydrogen atom (the light we looked at on Wednesday in the lab).

10/19/09:  Problem #9:

What makes for a good observation?
10/21/09:  Problem #10:

Two of the compounds you should have reacted in the Double Replacement Lab were barium chloride (BaCl2) and potassium iodide (KI).  Consider the reaction between these two chemicals and . . .

1. List all possible combinations of elements that might form a product between these two things.  How many ways can the various elements be combined into new compounds.

2. Of the possibilities you come up with, which do you believe to be the most likely, and why?

10/26/09:  Problem #11:

1. Determine the correct chemical formula for each of these ionic compounds:
a. Magnesium Nitrate

b. Tin (II) Phosphate

2. Provide the correct chemical name for each of these compounds:

a. KCrO4
b. NaOH

10/28/09:  Problem #12:

List the type of reaction and write a balanced chemical equation for each of the following:

H2O2 (l) →
Al(s) + O2(g) →
Cu(s) + AgCl (aq) →
C6H14 (g) + O2 (g) →
CaCO3 (s) + H3PO4 (aq) →
11/2/09:  Problem #13:

How do you determine whether or not a reaction will occur between two aqueous ionic compounds in a double replacement reaction?

11/6/09:  Problem #14:

Consider the two compounds Mn2O5 and MnO.  These two compounds have some things in common, but they have some differences as well.  What is the single difference that makes the subscripts for one compound different from the subscripts for the other?

11/18/09:  Problem #15:

Draw the electron dot structure for O3 (Ozone).

11/20/09:  Problem #16:

Draw the electron dot structures for:  SO2, SO3, PCl5 and SF6
11/23/09:  Problem #17:

Determine the best electron dot structure for CNO-.

11/25/09:  Problem #18:

Rank the following compounds in order of increasing molecular polarity:  PH3, PF3, NH3, NF3.

11/30/09:  Problem #19:

Rank the following compounds in order of increasing molecular polarity:  H2O, H2S, HF, H2.

12/2/09:  Problem #20:

What is the electron group geometry and the molecular geometry about the oxygen atom within the isopropyl alcohol (C3H8O) molecule?  (The structure of this molecule was provided on 11/30/09 for the Intermolecular forces lab and should be within your notes).

12/9/09:  Problem #21:

What is the molar mass for Na2SO4•10H2O?

1/4/10:  Problem #22:

Students were asked to draw the mole conversion road map that has been previously discussed in class.

1/6/10:  Problem #23:

How many oxygen atoms are present in 13.6 grams of potassium sulfate?

1/15/10:  Problem #24:

Assume 13.2 g of iron (II) sulfide reacts with 10.2 g of hydrochloric acid (HCl) to produce iron (II) chloride and dihydrogen sulfide.

a) Determine which of the two reactants limits the reaction.

b) Given your answer in (a), determine how many grams of dihydrogen sulfide will be produced?

1/22/10:  Problem #25:

Assume 4.5 g of C6H12O6 is burned with 6.7 g O2.  How much water will be formed (in grams)?

2/1/10:  Problem #26:

Students were asked to give five examples of a rate.  A rate is something that describes a change in some quantity of time.

2/10/10:  Problem #27:

Students read the introduction to the Equlibrium Lab.  For the warm-up, students were asked to write out the balanced chemical equation and indicate the color the solution will take on when reactants are dominant, and when products are dominant.

2/12/10:  Problem #28:

Consider the following balanced chemical reaction:  CaCO3(s)  Energy ↔  CaO(s)  +  CO2(g)  Indicate how the equilibrium responds to the following stresses:

a. The addition of CaO.

b. An increase in pressure.

c. A decrease in temperature.

2/17/10:  Problem #29:

Determine your score if you break one of the O-H bonds in a water molecule to make the following molecule:  H-O-CH3.
2/19/10:  Problem #30:

For the reaction between hydrogen gas and oxygen gas that produces water,

a) Determine the correct balanced chemical equation.

b) Draw the Lewis Structure for each reactant and product in the balanced equation.

c) Determine the heat of this reaction using the bond energies listed on the Enthalpy Costs Game tables.

d) Sketch the energy vs. time curve for this reaction and indicate on this curve the heat of this reaction.

2/22/10:  Problem #31:

How much energy is required to heat 45 grams of water from 13 oC to 75 oC?  The specific heat of water is 4.180 J/(g x oC).

3/3/10:  Problem #32:

Determine the heat of reaction for the combustion of methane (CH4).

3/8/10:  Problem #33:

Calculate the change in free energy when HCl (a gas) reacts with O2 (a gas) to produce chlorine gas and water (as a gas).  Is this reaction spontaneous?  How do you know?

3/10/10:  Problem #34:

At STP, is the decomposition reaction of solid calcium carbonate into solid calcium oxide and carbon dioxide gas spontaneous?

3/12/10:  Problem #35:

A mixture of hydrogen and nitrogen gas in a reaction vessel is allowed to attain equilibrium with the product of these two gases – NH3 gas.  The equilibrium mixture of gases was analyzed and found to contain 0.1207 M H2, 0.0402 M N2, and 0.00272 M NH3.  At equilibrium, are the reactants or the products favored?  How do you know?  What calculation must you do?

3/19/20:  Problem #36:

When a gummy bear interacts with molten potassium chlorate (the demo performed in class on 3/18), the following reaction occurs:

 Gummy bear (C12H22O11)  +   potassium chlorate  →  carbon dioxide  +  dihydrogen monoxide  + potassium chloride

Balance this chemical equation, determine the oxidation number of all elements in each compound, determine what compound is being oxidized, determine what compound is being reduced, identify the oxidizing reagent, and determine the reducing agent.

3/29/10:  Problem #37:

What are the oxidation numbers for C and H in CH4?

3/31/10:  Problem #38:

Assume you have 30.0 mL of a solution of 3.00 M HCl.  How many mL of 1.7 M NaOH are needed to react with all of the HCl solution?  (Recall that “M” stands for molarity.  For example, 3.5 M refers to 3.5 moles of solute / liter of solution.  Refer to your textbook if you can’t remember what molarity is).

4/12/10:  Problem #39:

Zinc metal and copper (II) sulfate react in a single-replacement reaction.  Do the following:

a) Write the balanced chemical equation for this reaction.

b) Identify all oxidation numbers.

c) Identify what is oxidized.

d) Identify what is reduced.

e) Identify the oxidizing agent.

f) Identify the reducing agent.

4/19/10:  Problem #40:

Copper metal and iron metal are going to be used in a voltaic cell (assume copper II and iron II ions).  Determine 

a) Which metal will serve as the anode.

b) Which metal will serve as the electrode.

c) Determine the half reactions.

d) Determine the net ionic equation for the redox reaction of this cell.

e) Determine the overall cell potential for a cell produced with these two metals.

4/21/10:  Problem #41:

Iron (II) nitrate and silver metal react to produce silver nitrate and iron metal.
a) What metal forms the anode?
b) What metal forms the cathode?

c) What is the cell potential for this cell?

4/28/10:  Problem #42:

Magnesium metal and iron metal are going to be used in a voltaic cell.  Determine 

a) Which metal will serve as the anode.

b) Which metal will serve as the electrode.

c) Determine the half reactions.

d) Determine the net ionic equation for the redox reaction of this cell.

e) Determine the overall cell potential for a cell produced with these two metals.

5/3/10:  Problem #43:

What do you need to do to make 3.5 L of a solution of 0.7 M magnesium carbonate?

5/5/10:  Problem #44:

How many moles of hydrogen peroxide are in 17.9 mL of a solution that is 30% (w/w) hydrogen peroxide?

5/21/10:  Problem #45:

Assume you are titrating a solution of HCl of unknown concentration with a solution of NaOH.

a) Write the BCE showing the equilibrium between this acid and base.

b) What are all of the possible chemical species that can be present on either side of the equilibrium?

c) What are the relative amounts of each chemical species below the equivalence point?

d) What are the relative amounts of each chemical species at the equivalence point?

e) What are the relative amounts of each species above the equivalence point?

