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Spring 2013          Chemistry 1000 Practice Midterm #1C            ____/ 52 marks 
 
INSTRUCTIONS: 1) Please read over the test carefully before beginning.  You should have 

six pages of questions and a formula/periodic table sheet. 
 2) If your work is not legible, it will be given a mark of zero. 
 3) Marks will be deducted for incorrect information added to an 

otherwise correct answer. 
 4) Marks will be deducted for improper use of significant figures and for 

missing or incorrect units. 
 5) Show your work for all calculations.  Answers without supporting 

calculations will not be given full credit. 
 6) You may use a calculator. 
 7) You have 90 minutes to complete this test. 
 
Confidentiality Agreement:  
I agree not to discuss (or in any other way divulge) the contents of this exam until after 8:00pm 
Mountain Time on Wednesday, February 13th, 2013.  I understand that breaking this agreement 
would constitute academic misconduct, a serious offense with serious consequences.  The 
minimum punishment would be a mark of 0/52 on this exam and removal of the “overwrite 
midterm mark with final exam mark” option for my grade in this course; the maximum 
punishment would include expulsion from this university.    
 
    
Signature: ___________________________  Date: _____________________________ 
Course: CHEM 1000 (General Chemistry I) 
Semester: Spring 2013 
The University of Lethbridge 
 
                    Question Breakdown 

   
Q1  / 5  
Q2  /5  
Q3  /5 
Q4  / 4  
Q5  / 2  
Q6  / 7  
Q7  / 4  
Q8  / 8 
Q9  / 5  
Q10  / 3  
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Total  / 52 

Spelling matters! 
 
Fluorine  =  F  Fluorene  =  C13H10 
 
 
 
Flourine  =  
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1.                  [5 marks] 
(a) Draw the orbital occupancy diagram (aka “orbital box diagram”) for sulfur (S).   

Clearly label each subshell.               [2 marks] 
 

 

 

(b) Write the electron configuration for sulfur.  Do not use the noble gas abbreviation. 
                    [1 mark] 

 

(c) What is the charge of the most common ion of sulfur?  Why?           [2 marks] 
 

 

 

 

 

2.                  [5 marks] 
(a) Draw the valence orbital occupancy diagram (aka “orbital box diagram”) for copper (Cu).  

Clearly label each subshell.               [2 marks] 
 

 

 

(b) Write the electron configuration for copper.  Use the noble gas abbreviation.      [1 mark] 

 

 

(c) Briefly explain what is unusual about the electron configuration of copper.          [1 mark] 
 

 

 

 

 

 

 

(d) Write the electron configuration for the Cu+ ion.  Use the noble gas abbreviation.  
                   [1 mark] 
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3. The emission spectrum for hydrogen atoms contains four wavelengths of visible light: 

410 nm, 434 nm, 486 nm, 656 nm 

 These lines are red, violet (purple), blue and cyan (blue-green).         [5 marks] 
(a) Match each colour to the appropriate wavelength:             [1 mark] 
  red =  _______ nm   violet = _______ nm 

(b) Why was it an important observation that hydrogen atoms can only emit a limited number 
of wavelengths of light?  How did this observation change our understanding of the 
structure of the atom?                  [4 marks] 
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4. A laser delivers light with a wavelength of 4.8 nm, and each pulse delivers 6.42 × 10-11 J 

of energy.  If a single pulse from this laser is used to demonstrate the photoelectric effect, 
what is the maximum number of electrons that could be ejected from atoms in the metal? 
                 [4 marks] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Use the equation 
π4
hpx >∆⋅∆  to demonstrate why Heisenberg’s uncertainty principle 

has the greatest effect on particles with small masses.          [2 marks] 
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6.                  [7 marks] 
(a) How many different orbitals in a single atom can have n = 3?           [1 mark] 
 

(b) How many different electrons in a single atom can have n = 3?           [1 mark] 

 

(c) List all the orbitals in a single atom with n = 3 and clearly indicate the value of l for each 
orbital.  You do not need to draw pictures of the orbitals.           [5 marks] 

  
 

 

 

 

 

 

 

 

 

7.                  [4 marks] 
(a) Draw a 6dxy orbital.  Include labeled axes and clearly show the phases.  Do NOT draw 

the radial nodes.                 [1 mark] 
 

 

 

 

(b) Give one set of quantum numbers that could correspond to an electron in a 6dxy orbital.    
                  [2 marks] 

 

 

(c) How many radial nodes are there in a 6dxy orbital?             [1 mark] 
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8. Complete the table below.  Only complete the last column for isotopes which you have 

identified as radioactive.              [8 marks] 

Isotope N Z Radioactive?   
(circle yes or no) 

Predict mode(s) of decay: name the type of decay 
and write a balanced chemical equation             

(for radioactive isotopes only) 

23Na   yes  /  no 

 

 

 

30Na   yes  /  no 

 

 

 

 25 30 yes  /  no 

 

 

 

 

9.                  [5 marks] 
(a) Explain why half-life is an important consideration when choosing an isotope for 

radioactive dating of a sample.  Your answer should clearly address the consequences of 
choosing an isotope with an inappropriate half-life.            [4 marks] 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Suggest a range of reasonable half-lives for isotopes that would be useful in radioactive 
dating of a sample suspected to be 25,000 years old.             [1 mark] 
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10. If a sample of radioactive material has a half-life of 16 hours, how long will it take for 

80.% of the sample to decay?              [3 marks] 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

11. The first step in the actinium decay chain is the decay of 239Pu to 235U.  Calculate the 
energy change for this reaction.  Report your answer in J/mol.         [4 marks] 
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Some Useful Constants and Formulae 
 
Fundamental Constants and Conversion Factors 
Atomic mass unit (u) 1.660 539 × 10-27 kg Planck's constant 6.626 070 × 10-34 J·Hz-1 

Avogadro's number 6.022 141 × 1023 mol–1 Proton mass 1.007 277 u 
Bohr radius (a0) 5.291 772 × 10-11 m Neutron mass 1.008 665 u 
Electron charge (e) 1.602 177 × 10-19 C Rydberg Constant (RH) 2.179 872 x 10-18 J 
Electron mass 5.485 799 × 10-4 u Speed of light in vacuum 2.997 925 x 108 m·s-1 
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Some Useful Masses      Band of Stability Graph 

Pu239
94  239.052 163 u 

U235
92  235.043 930 u 

α4
2      4.001 506 179 u 

p1
1      1.007 276 467 u 

n1
0      1.008 664 916 u 
 
 
 
 
 
 
 
The graph at the right shows the band of stability. 
Stable isotopes are in black.  Isotopes that exist but  
are not stable are shown in varying shades of gray  
with the shades of gray corresponding to different  
half-lives.   
The original version of the graph used a rainbow colour scale.        
http://commons.wikimedia.org/wiki/File:Isotopes_and_half-life_eo.svg      

http://commons.wikimedia.org/wiki/File:Isotopes_and_half-life_eo.svg
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