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DO NOT OPEN THIS EXAM UNTIL INSTRUCTED.

CALCULATORS ARE NOT TO BE SHARED.

Instructions: You should have with you several number two pencils, an eraser, your 3" x 5" notecard, and your University ID Card.  You may use a TI-25X Solar or TI-30XA calculator if you wish.  If you have notes with you, place them in a sealed backpack and place the backpack OUT OF SIGHT.  Or place the notes directly on the table at the front of the room.

Fill in the front page of the Scantron answer sheet with your last name, first name, middle initial, and student identification number.  Leave the class section number and the test form number blank.
This exam consists of 29 multiple-choice questions and 8 open-ended questions.  Each multiple-choice question has four points associated with it.  Open and start this exam when instructed.  Present your ID card when submitting the exam.  Place your open-ended portion of this exam in the appropriate stack.  Place your 3" x 5" notecard in the appropriate stack.  You may keep the multi-choice portion of this exam, so please mark the answers you selected on it.

	760 mm Hg = 1 atm
	STP is 273.15 K, 1.0 atm  (1.0 mole of gas occupies 22.4 L at STP)

	R = 0.0821 L ( atm/mol ( K
	c = 3.00 x 108 m/s
	NA = 6.022 x 1023
	Hz = 1/s

	h = 6.626 x 10-34 J•s/photon
	1 m = 109 nm
	K = ºC + 273.15
	c[H2O(l)] = 4.184 J/g•ºC


Please read all questions and answers carefully.

1.
Which of the following is a molecular compound?


(A)
Sulfur dioxide.


(B)
Copper (II) chloride.


(C)
Lithium sulfide.


(D)
Aluminum oxide.


(E)
Sodium chloride.

2.
A student measures a desktop to be 1.70 meters by 1.10 meters.  Expressed in cm2, this area is:


(A)
1.87 cm2.


(B)
187 cm2.


(C)
1.87 x 104 cm2.


(D)
1.87 x 106 cm2.


(E)
1.87 x 108 cm2.

3.
238U3+ has:

(A)
89 electrons.


(B)
92 electrons.


(C)
95 electrons.


(D)
146 electrons.


(E)
235 electrons.

4.
26Mg2+ has:


(A)
10 neutrons.


(B)
12 neutrons.


(C)
14 neutrons.


(D)
24 neutrons.


(E)
28 neutrons.

5.
The chemical formula of calcium nitrate is:


(A)
Ca2N.


(B)
Ca3N2.


(C)
CaNO3.


(D)
Ca(NO3)2.


(E)
Ca2NO3.

6.
Which of the following sets of elements will form an ionic compound?


(A)
Mg and Na.


(B)
Mg and Li.


(C)
Mg and Be.


(D)
Mg and Al.


(E)
Mg and Cl.

7.
CH3CH2OH is:


(A)
an alkene.


(B)
an alkyne.


(C)
a carboxylic acid.


(D)
an alcohol.


(E)
an ether.

8.
Which of the following is 2-octene?


(A)
CH3CH=CHCH2CH2CH2CH2CH3.


(B)
CH3CH2CH2CH2CH2CH2CH2CH3.


(C)
CH3C≡CCH2CH2CH2CH2CH3.


(D)
CH3CH3=CH3CH3CH3CH3CH3CH3.


(E)
C8H8.

9.
A student obtains a 127.092 gram sample of copper metal.  There are:


(A)
2 copper atoms present.


(B)
3.322 x 10-24 copper atoms present.


(C)
3.011 x 1024 copper atoms present.


(D)
6.022 x 1024 copper atoms present.


(E)
1.204 x 1024 copper atoms present.

10.
When four moles of methane, CH4, combust in oxygen to produce carbon dioxide and water,


(A)
one mole of water is produced.


(B)
two moles of water are produced.


(C)
four moles of water are produced.


(D)
eight moles of water are produced.


(E)
sixteen moles of water are produced.

11.
A student obtains a 50.00 mL sample of HCl (aq).  She titrates it with 0.4000 M NaOH (aq) and finds 21.52 mL are required to reach the equivalence point.  The concentration of HCl (aq) is:


(A)
0.1722 M.


(B)
0.9294 M.


(C)
1.076 M.


(D)
5.807 M.


(E)
430.4 M.

12.
How many grams of lithium fluoride (FM = 25.94 g/mol) are required to prepare 5.000 liters of a 1.500 molar (M) aqueous solution?


(A)
0.1333 g.


(B)
0.2891 g.


(C)
3.459 g.


(D)
7.500 g.


(E)
194.6 g.

13.
A student dilutes 75.00 mL of 2.000 M LiF to a new volume of 6.000 liters.  The concentration of the new solution is:


(A)
6.250 x 10-3 M.


(B)
0.02500 M.


(C)
40.00 M.


(D)
160.0 M.

(E)
225.0 M.

14.
The concentration of nitrate ion in 2.00 M NH4NO3 (aq) is:


(A)
0.667 M.


(B)
2.00 M.


(C)
3.00 M.


(D)
6.00 M.

(E)
8.00 M.

15.
Consider the following five gases:  O2 (g)   
NO (g)     N2 (g)     H2 (g)     F2 (g)


Of these, the gas molecule with the greatest velocity at room temperature is:


(A)
O2 (g).


(B)
NO (g).


(C)
N2 (g).


(D)
H2 (g).


(E)
F2 (g).

16.
What is the mass of a 5.50 liter balloon that contains CO (g) at 4.500 atm and 350.0 K?


(A)
0.03075 g.


(B)
0.04144 g.


(C)
0.8613 g.


(D)
24.13 g.


(E)
32.52 g.

17.
A student obtains a 3.00 liter balloon at 300 K.  He cools the balloon to 100 K.  The volume of the balloon at 100 K is:


(A)
0.333 L.


(B)
1.00 L.


(C)
2.00 L.


(D)
3.00 L.


(E)
9.00 L.

18.
Which of the following processes is endothermic?


(A)
H2O (g) → H2O (l).


(B)
H2O (l) → H2O (s).


(C)
P4 (s) + 5 O2 (g) → P4O10 (s).


(D)
CO2 (g) + 2 H2O (g) → CH4 (g) + 2 O2 (g).

19.
A student mixes an aqueous solution of Al(NO3)3 (aq) with an aqueous solution of

(NH4)2SO4 (aq).  Which of the following statements is FALSE?


(A)
Nitrate is a spectator ion.


(B)
Ammonium is a spectator ion.


(C)
Aluminum ions will combine with sulfate ions and form the insoluble aluminum sulfate.


(D)
Ammonium ions will combine with nitrate ions and form the insoluble ammonium 

nitrate.

20.
How much heat is released when 175.0 grams of water cools from 70.0 ºC to 20.0 ºC?


(A)
8.750 kJ.


(B)
15.75 kJ.


(C)
31.50 kJ.


(D)
36.61 kJ.


(E)
157.7 kJ.

21.
Consider the Bohr Model for the Hydrogen Atom (see the figure on back of the first page of exam).  Which of the following electron transitions releases the greatest energy?


(A)
n = 5 to n = 3.


(B)
n = 4 to n = 2.


(C)
n = 3 to n = 1.


(D)
n = 2 to n = 1.

22.
Your body stores excess energy in the form of:


(A)
a fat, because it contains the most energy per gram.


(B)
a carbohydrate, because it stores the energy  most quickly.


(C)
a protein, because we are most closely related to the animals.


(D)
water, because it is the most readily available.


(E)
all of the above.

23.
Given: C2H4(g)   + 3 O2(g)        2 CO2(g)   + 2 H2O(l); H= -1410.9 kJ

How much heat is released when 1 mole of CO2(g) is formed from the above reaction?


(A)
-1410.9 kJ.


(B)
+1410.9 kJ.


(C)
-705.45 kJ.


(D)
+ 705.45 kJ.


(E)
-2821.8 kJ.

24.
The energy required to ionize a mole of H atoms (see the figure on the back of the first page of the exam) which have their electrons all in the n=5 level is:


(A)
1312 kJ.


(B)
328 kJ.


(C)
146 kJ.


(D)
82 kJ.


(E)
52 kJ.

25.
Which of the following sets of quantum numbers is INCORRECT?


(A)
n = 1, l = 0, ml = 0, ms = +½.


(B)
n = 1, l = 1, ml = 0, ms = +½.


(C)
n = 2, l = 0, ml = 0, ms = +½.


(D)
n = 2, l = 1, ml = 0, ms = +½.


(E)
n = 2, l = 1, ml = -1, ms = -½.

26.
A hydrogen atom with the electron in its ground state, that is the lowest possible energy state, has the electron in:


(A)
a 3d orbital.


(B)
a 1s orbital.


(C)
a 2p orbital.


(D)
a 2s orbital.


(E)
a 3s orbital.

27.
The frequency of a red photon with a wavelength of 656 nm is:


(A)
4.57 x 1014 Hz.


(B)
4.57 x 105 Hz.


(C)
4.57 Hz.


(D)
2.18 x 10-6 Hz.


(E)
1 x 106 Hz.

28.
Solutions to the wave equation for the hydrogen atom solved by Schrodinger led to the new concept(s) of the quantization of:


(A)
Enthalpy.


(B)
Energy and space for the electron.


(C)
Molarity.


(D)
Isomers.


(E)
Gases.

29.
Which set of four quantum numbers describes the orbital pictured below?



[image: image1.png]




(A)
n = 1, l = 0, ml = 0, ms = +½.


(B)
n = 1, l = 0, ml = 0, ms = -½.


(C)
n = 1, l = 1, ml = 0, ms = +½.


(D)
n = 2, l = 0, ml = 0, ms = +½.


(E)
n = 2, l = 1, ml = 0, ms = +½.
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1.  [2]
A student burns Ca metal in S.  The correct formula for the compound that forms is__________.

2.  [8]
Give the correct name or formula for the following compounds.

(A)
CH3CH2CH2CH3 

_______________________________

(B)
Tetraphosphorous trisulfide
_______________________________

(C)
NaNO3



_______________________________

(D)
Magnesium Phosphate
_______________________________

3.  [4]
A student has 54.0 g of water in a beaker.  The beaker contains ___________ moles of water.

4.  [8]
Given the reaction:   CH3CH2CH3 (g)   +   5 O2 (g)   →   3 CO2 (g)   +   4 H2O (l) 

If  88.0 g of propane are burned, ___________ g of O2 (g) are required, and ____________ g of H2O (l) will be produced. 

5.  [4]
An 11.2 liter container of an inert (group 18) gas at 273 K and 1.00 atm pressure weighs 20. g.  Which gas is it? _______________.   Show your work.

[Turn over for last three exam questions]

6.  [8]
Adjacent to each of the compounds shown below write “molecular”, “ionic” or “weak”(meaning weak electrolyte).  Only for ionic compounds, show the ions present when the compound is dissolved in water.

	Compound
	Molecular, ionic, or weak?
	If ionic, ions present

	Li2SO4
	
	

	CH3COOH
	
	

	CO
	
	

	CH3CH2CH3
	
	


7.  [4]
The heat of formation of Al2O3(s) is -1676 kJ.  How much heat is released when 1.00 mole of Al is burned in air?    

                                                                                                               Answer: _____________kJ

8.  [6]
A partial representation of the energy level diagram for the electron in the hydrogen atom is shown in the figure on the back page of the first page of the exam.  Answer the following questions referring to this figure.

(A)
The red line in the hydrogen spectrum occurs when the electron falls from the n=3 to n=2 level.  Are there other lines with different shades of red in the hydrogen spectrum?

YES    NO (Circle One) If Yes EXPLAIN showing which values of n would be involved.

(B)
The shortest wavelength line for the H spectrum occurs in the ultraviolet at 91 nm.  The transitions involved are n= ____ to n= ____.   Are there other transitions near 91 nm in wavelength? YES     NO(Circle One).   Explain using the diagram.

(C)
Astronomers study the spectrum of H in outer space using the 21 cm wavelength line, among others.  Will the 21 cm wavelength line most likely occur from transitions which involve n = 2 or 3 or transitions in which n is between 500 and 5000.  Explain—hint is a 21 cm line a high or low energy wavelength?
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