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CHEM 1005A– DECEMBER 2010
FINAL EXAMINATION
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DURATION:  3  HOURS




No. of Students: 190
Department Name & Course Number:  CHEM 1005 A
Course Instructor(s) :  PAMELA WOLFF                            
Students MUST count the number of pages in this examination question paper before beginning to write, and report any discrepancy to a proctor.  This question paper has   4   pages.

This examination question paper       MAY            be taken from the examination room.

In addition to this question paper, students require: an examination booklet    
____________________________________________________________________________

ANSWER ALL QUESTIONS.  EACH IS WORTH 10 MARKS.  (THIS DOESN'T MEAN YOU SHOULD NECESSARILY SPEND THE SAME AMOUNT OF TIME ON EACH!)
You may do the questions in any order

You may detach the pages (you don’t need to hand in the exam paper)

SPACE OUT YOUR WORK.  IF YOU NEED ANOTHER EXAM BOOKLET, HOLD UP YOUR BOOKLET IN THE AIR, AND WE WILL BRING YOU ONE.  

DATA and EQUATIONS

E = hc/λ
h = 6.626 × 10−34 J·s

E = hν

c = 3.00 × 108 m/s
E = RH (   EQ \f(1,ni2)  −   EQ \f(1,nf2)  )
RH =  2.18 × 10−18 J 

PV = nRT
R = 0.08206 L(atm/K(mol



R = 8.314 J/K(mol

1 mol:  6.02 × 1023
T(K) = T((C) + 273

PERIODIC TABLE
1.
a)
Electromagnetic radiation of wavelength 260.2 nm is just sufficient to ionize sodium.  Calculate the ionization energy of a sodium atom, in Joules


b)
Give the ionization energy of sodium in kJ/mol.
2.
Hydrogen emits energy of 1260. kJ/mol when an electron makes a transition to the ground state.  Determine the energy level that it started in.
3.
For the following:
•
Give the electron configuration



•
Indicate the valence subshell(s), and give the orbital diagram and quantum numbers for the electrons in it/them



•
Indicate the highest energy subshell, and give the orbital diagram and quantum numbers for the electrons in it

a)
Mo

b)
Fe(III)

4.
Name the following compounds:


a)
CaCO3
b)
CuO
c)
Cu2O
d)
SO3
5.
Give the chemical formula for the following compounds:


a)
ammonium nitrate

b)
lead phosphate



c)
arsenic(III) fluoride
d)
dinitrogen monoxide
6.
Show a Lewis diagram and draw a VSEPR diagram for the following compounds:

a)
NO2–
b)
XeOF4
7.
a)
If a sample of chlorine gas is placed in a 10.0L cylinder at 24⁰C, and the pressure is found to be 32.6 atm, determine the number of moles of chlorine gas present.


b)
Determine the mass of chlorine gas present.

8.
Potassium acetate (KCH3COO) is used as an alternative road salt in some municipalities and on many airport runways.  Given that the density of a 5.0M solution is 1.27 g/ml, calculate the normal freezing point of this solution.

9.
Given the reaction:


 
K3PO4 (aq)  +  Ca(NO3)2 (aq)  (  KNO3 (aq)  + Ca3(PO4)2 (aq)

If 450.0 g of calcium nitrate is combined with an excess of potassium phosphate, calculate the mass of potassium nitrate that can be formed.  

10.
For the following hydrocarbons, give:


i)
The structural formula

ii)
The condensed formula


iii)
The carbon skeleton


iv)
The stick diagram


v)
Show thegeometry on each carbon atom – write it on the carbon skeleton.


a)
2-hexene


b)
propyne


c)
C–C–CΞC–C




d)
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