Chemistry 111-2008








Exam #1
Vining Sections








Answer Key
Different versions of the exam had different cases and some questions in different orders. So, find the question and your specific example to check your answers.
1. Consider an ion of the isotope 23Mg with a charge of 2+. How many protons, neutrons, and electrons does it have?

12 protons, 11 neutrons, 10 electrons

Other versions: 
Consider an ion of the isotope 25Al with a charge of 3+. How many protons, neutrons, and electrons does it have?


13 protons, 12 neutrons, 10 electrons

Consider an ion of the isotope 25Mg with a charge of 2+. How many protons, neutrons, and electrons does it have?


12 protons, 13 neutrons, 10 electrons

2. Which two of the following atoms are isotopes?

Some versions 
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Some other versions 
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3. What is the molar mass of Mg(NO3)2?
148.3 g/mol



Others: Ca(NO2)2: 132.1 g/mol
4. A) How many elements are in the 4th period of the periodic table?

    B) How many elements are in alkali metals group of the periodic table (even if one or more elements are themselves not alkali metals)? 
Answers shown as  (1st answer, 2nd answer).

 18, 7
5. All of the following are examples of chemical change EXCEPT
the condensation of steam.


6. At 25 °C, a bottle contains 2.00 L of water in its liquid state. What is the volume of the water after it freezes (at 0 °C)? The densities of liquid water and ice are 0.997 g/mL and 0.917 g/mL, respectively.

2.00 L at 25 oC x (0.997 g/mL at 25o) x (1 g/0.917 mL at 0o) = 2.17 L
7.  The formula for acetic acid, CH3CO2H, is an example of a(n)

condensed structural formula.

8. Which o f the following types of compounds do you expect the elements Mg and Cl to form?

ionic

others:
N and O: molecular covalent
Mg and F: ionic
9. What is the percent composition of Pb in PbO2?

 86.6%
(207.2 g Pb/239.2 g PbO2  x 100)
10. How many total atoms are in 2.84 mol of ozone, O3?
5.13 x 1024
(2.84 mol O3 x 3 O atoms/O3 x 6.022 x 1023 atoms/mol) 
Other version:

How many total atoms are in 0.947 mol of ozone, O3?
1.71 x 1024
(0.947 mol O3 x 3 O atoms/O3 x 6.022 x 1023 atoms/mol) 
11. How many grams of C are contained in a 255 gram sample of MgCO3?

255 g MgCO3 x 1 mol MgCO3/84.31 g MgCO3 x 1 mol C/1 mol MgCO3 x 12.01 g C/1 mol C 
= 36.3 g C
Other versions: 
How many grams of C are contained in a 355 gram sample of MgCO3?

355 g MgCO3 x 1 mol MgCO3/84.31 g MgCO3 x 1 mol C/1 mol MgCO3 x 12.01 g C/1 mol C 
= 50.6 g C
How many grams of Mg are contained in a 255 gram sample of MgCO3?

255 g MgCO3 x 1 mol MgCO3/84.31 g MgCO3 x 1 mol Mg/1 mol MgCO3 x 24.03 g Mg/1 mol Mg 

= 72.6 g Mg

How many grams of Mg are contained in a 255 gram sample of MgCO3?

355 g MgCO3 x 1 mol MgCO3/84.31 g MgCO3 x 1 mol Mg/1 mol MgCO3 x 24.03 g Mg/1 mol Mg 

= 101.2 g Mg

12. Give the name of the compound Mg(NO3)2.
Magnesium nitrate
Others: 

Al2(SO4)3: Aluminum sulfate
Al2(CO3)3: aluminum carbonate
13. Give the name of N2F4.
Dinitrogen tetrafluoride

Others: P2F6: diphosphorus hexafluoride

S2F4: disulfur tetrafluoride

Si2F6: disilicon hexafluoride
14. Give the formula of aluminum nitrate.
Al(NO3)3
Others: 
magnesium nitrate: Mg(NO3)2
Calcium nitrate: Ca(NO3)2
15. A compound of P and O has the following percent composition values:


43.6 % P
and

56.4% O

What is the empirical formula?

43.6 g P x 1 mol/30.97 g = 1.41 mol P
56.4 g O x 1 mol/16.00 g = 3.53 mol O

# O/# P = 3.53/1.41 = 2.5 = 5/2, so P2O5
Others:


76.7 % Se
and
23.3% O:  Se2O3
68.4% Cr
and
31.6% O: Cr2O3
56.0% V
and
44.0% O: V2O5
16. Balance the following reaction:


1 Fe2O3
+  3 CO  ( 2 Fe +  3  CO2
Other versions:

2 Fe2O3
+  3 C   (  4 Fe + 3  CO2

2 Mn2O3
+ 3C 
(   4 Mn   +   3 CO2
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