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1. 

Ruler A Ruler B ©Hayden-McNeil, LLC
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1000 mL

Sig Figs:

Cylinder 1: 

mLVol. =  

400

500

600

700

300

Sig Figs:

Cylinder 2: 

mLVol. =  

540

550

560

570

530

Sig Figs:

554

555

556

557

553

Sig Figs:

Cylinder 3: 

mLVol. =  

Cylinder 4: 

mLVol. =  
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a. 
m 1 cm

cm cm cm

b.  

c.  1 m .
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* Chemistry: A Guided Inquiry
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ClO4
– perchlorate ion

ClO3
– chlorate ion

ClO2
– chlorite ion

ClO–  hypochlorite ion
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c. In the left most container below is a mixture of H2 and O2 molecules. In the container on the right, 
below draw what the contents of the container would be after the reaction takes place.

=  O
2

=  H
2

©Hayden-McNeil, LLC

3. In the combustion reaction 

2 C6H14 (l)  19 O2 (g)  12 CO2 (g)  14 H2O (g) 

 Calculate the number of moles of CO2 formed when

a. 2.0 moles of C6H14 react with excess O2.

b. 6.0 moles of O2 react with excess C6H14.

c. 38.0 g of H2O is formed.

4. Consider the three reactions described in the diagrams below.

 

©Hayden-McNeil, LLC

=  Cl
2

=  H
2

REACTION A REACTION  B REACTION C

Reactants

Products

 Which of the above cannot be described by the following chemical equation:

H2  Cl2 2HCl

 Justify your answer.
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1. 

=  X
2 

=  Y
2 

A B C D 

Reactants 

Products 

©Hayden-McNeil, LLC

a. 

b. .

c. 

 

  Cl  
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 Student 1: None, because one nitrogen mixed with three hydrogen only gives us one NH3 .

 Student 2: c or d, because there was an additional substance left over.

 Student 3:  a, because one molecule of N2 reacts with three molecules of H2 to form two molecules of NH3.

 Student 4: a or b, because they are possible results when X2 and Y2 mix.

 

 

   

a. 

b. 

c. 

a. 

b. 
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1. electronic configuration valence electrons
Lewis dot structure

If you want to learn and not just memorize rules, it is CRITICAL that you don’t use your notes for the rest of 
this problem.

 

©Hayden-McNeil, LLC
Increasing 

atomic radius 

Increasing 

ionization energy 
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Nucleus 

Outer 
electrons 

Repulsion 

Attraction 

Z 
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Nucleus 

n = 1 

n = 2 

n = 3 

n = 4 
n = 5 
n = 6 

a. 

b. 

c. 

 The radius of a cation smaller
 radius of an anion bigger

 Using the information provided above, explain why.
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Formation equation: 

Lattice energy equation: 

A: B: 
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a. C

a. C
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h. C

i. C

l. C
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a.  b.
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Initial:
P = 5 atm
T = 50 °C
V = 10 L

Law: ______________________

Direct or inverse relationship?

Final:
P = ______
T = 25 °C
V = 10 L

1)

Initial:
P = 10 atm
T = 20 °C
V = 5 L

Law: ______________________

Direct or inverse relationship?

Final:
P = 10 atm
T = ______
V = 20 L

2)

Initial:
P = 10 atm
T = 100 °C
V = 2 L

Law: ______________________

Direct or inverse relationship?

Final:
P = 20 atm
T = 100 °C
V = ______

3)

©Hayden-McNeil, LLC
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Can you 
explain in your own words why this happens?

 ©Hayden-McNeil, LLC

Water

Explain the reasons for this warning.
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Vacuum

760 mmHg

i)

Hg(1)

736 mmHg

ii)

215 mmHg

iii)

©Hayden-McNeil, LLC

430 mmHg

iv)
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more than less than the same amount as.
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C C 
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h.  

CH2CH3 

H3CCHCHCH2 

Cl CH2CH2CH3 

i.

CH3

CH3
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l.  

CH3 H3C 

CH3 

a. 

O 

H3CCH2CH2CCH3 

b.  

OH 

CH3CH2CHCH3 

c.  CH3CH2OCH3 

CH3COCH3 

e.  

O 

C5H11COCH3 

CH2CHCH3 

O 

CH3CH2CNHCH3 
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Simplify the equation so that no common particles are on both sides of the equation 
and it represents the lowest ratio of whole numbers of particles.
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In the following laboratory activities you will examine three-dimensional models of molecules using the 
computer-based molecular viewing program called Jmol.* You can access a version of Jmol for use with 
these activities at http://introchem.chem.okstate.edu/DCICLA/jmol/jmol.php. 

After obtaining access to the Jmol program you should see an image on your computer screen that looks 
similar to the following figure.

*  Jmol is a free, open source molecule viewer for students, educators, and researchers in chemistry and biochemistry. It is cross-
platform, running on Windows, Mac OS X, and Linux/Unix systems (see: http://jmol.sourceforge.net/). A team of researchers are 
updating and improving the program on a constant basis. Robert Hanson of St. Olaf College has been particularly helpful to the 
authors of these activities.
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