Chemistry 100  Final Exam-Alt 1

Name _______________
Code Word: Apple ________________

Show all work.  Questions in which the student does not show any work will be graded either all or nothing.  Partial credit will be given, if possible, in cases where work is shown.  The exam is composed of five sections of five questions, each worth ten points. 
Part 1
Select the best answer.  There is only one best answer.

a. Element  may be split ito two different element according to the decays accord to
[bookmark: _Hlk47367247]the following scheme:  +  -----> + ?  What is ?

 ----->   + ?  What is ?

a. 
b. 
c. 
d. 
e. 

2.  HCl is a strong acid because:
a.  It dissociates completely into H+ and Cl-
b.  It liberates many OH- ions
c.  It is a proton donor
d.  a and c are correct
e.  None of the statements are correct.

3. Which of the following statements are most correct? 

a)	N1X3 has three times as many X atoms as nitrogen atoms.
b)	YX6 has 1/6 as many Y atoms as X atoms.
c)	SO2 has twice as many oxygen atoms as sulfur atoms.
d)	a, b, and c are correct.
e)	b and c are incorrect.

[bookmark: _Hlk47369961]4. The half-life of X-123 is 24 hours.  How much of a 100 mg sample will remain after 
3 days
	
a)  25.0 mg    b)  12.5 mg    c)  6.25 mg    d)  3.12 mg    e)  1.56 mg



5. A pamphlet requires one cover, 14 pieces of white paper, and three sheets of colored paper.   How many pamphlets could be made, and what would be left over, if there are 50 covers, 500 sheets of white paper, and 100 sheets of colored paper available?
a)	33 pamphlets could be made, and one sheet of colored paper, 38 sheets of white paper, and 17 covers would be left over.
b)	50 pamphlets could be made, and there would be no leftovers.
c)	650 pamphlets could be made, and there would be no leftovers.
d)	34 pamphlets could be made, and 24 sheets of white paper and 16 covers would be left over.
e)	35 pamphlets could be made, and 10 sheets of white paper and 15 covers would be left over.

[bookmark: _Hlk47370819]2. True or False

a. The oxidation number for nitrogen in the compound N2O4 is +5 true
b. Acids have a pH greater then 10 false
c.  55Mn and 56Mn are isotopes true
d. The molecular weight of KOH  in the reaction:

4KOH    +    2H2SO4  --->  2K2SO4   +    4H2O 
is about 46 amu. true
e.  HBrO3 is a weak acid true

3,
 
a. Referring to the chart, above, what is the boiling point of the liquid X? 1000C
b. If salt were added, would the boiling point increase or decrease? Increase 
c.  On the top of a mountain, would the boiling point increase or decrease? Increase 

4.  Identify the acid, base, conjugate acid and conjugate base in the following reaction

HClO2 + H2O <===> H3O+ + ClO2-  

HClO2 – acid
H2O – base
H3O+ - conjugate acid
ClO2-  - conjugate base

5.  Perform the following conversions (show your work):

a. 0.2 meters  = ___1.243 x 10-4_________ miles

1m = 6.214 x 10-4miles
0.2m = 0.2 x 6.214 x 10-4 = 1.2428 x 10-4 miles

b. 0.25 km = __25000_______ cm

1km = 105 cm
0.25 km = 0.25 x 105 = 25000 cm

c. 4200 g NaF = ______100______________ moles NaF (MW = 42 g/mol)


moles = mass/molar mass
= 4200/100 
= 100 moles

Part 2

1. An element has 90 protons and 200 neutrons.  Write the isotope symbol.

Let the element be represented by letter A



2.  The element X is composed of the following isotopes and abundances.  Calculate the atomic weight of X.

[bookmark: _Hlk47372871]150X = 50%
154X = 50%
RAM =  =  =  = 152

3. Identify the type of bonding (ionic, polar covalent, covalent) in the following compounds

a.  HCl – polar covalent bond
b. CaCl2 – ionic bond
c. H2 – covalent bond
d. MgI2 – ionic bond
e. Fe2O3 – ionic bond 

4. Write the algebraic and detailed (arrows) electronic configuration for Ge (element 32).  Identify all suborbitals (px, etc). 


[image: C:\Users\K3v\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\WhatsApp Image 2020-08-05 at 01.06.09.jpeg]

5.  How many grams of sulfur are in 6.8 grams of H2S (MW = 34 g/mol)?


S/ H2S x 6.8 = 32/34 x 6.8 = 6.4 grams

Part 3
1. Choose an element and name the compound
a. YCl3 where Y = an alkaline earth metal – calcium chlorid
b. X2O where X is an alkali metal – sodium oxide 

2. Write the formulas for the following compounds
a. Magnesium bromate – Mg(BrO3)2
b. Copper (II) phosphate - Cu3(PO4)2

3. Choose an element and name the compound
a. X2O3 where X is a conductor.   Aluminium oxide 
b. NaHCO3 Sodium hydrogen carbonate

 4. Write the formulas for the following compounds
a. Ammonium cyanide. NH4CN
b. Copper (I) oxide Cu2O

5. Name the following
a. HIO2 (aq) – Iodous acid
b. Ba(CN)2 . 2H2O – Hydrated Barium cyanide

Part 4
1.  Balance the following chemical equations (X, Q, and R are fictional elements): 

a X2O   +   H2O  --->   2XOH	
b. Q3O4   +   4H2   --->   3Q   +   4H2O
c. 4C2R5OH   +   7O2   --->   8CO   +   10R2O
2.  Consider the following reaction (the equation is balanced)

X3PO4 +  5XCl --->  PCl5 +  4X2O

If 10 g of X3PO4 are used in the presence of an excess of XCl, how many grams of  PCl5 are produced? X is a fictional element.  You may use the following  table to organize your results (the molecular weights are listed so that you don’t have to calculate them):

	Name
	X3PO4
	XCl
	PCl5
	X2O

	gram
	10 g
	20
	20.85
	8

	MW
	100
	40
	208.5 g/mol
	20

	Moles
	0.1
	0.5
	0.1
	0.4

	Coeff
	1
	5
	1
	4

	Ratio
	1
	5
	1
	4



3. Considering the reaction above, if 10 g of H3PO4 are used in the presence of 400 g of XCl, how many grams of  PCl5 are produced? X is a fictional element.  What is the limiting reagent?  You may use the following table to organize your results:

	Name
	X3PO4
	XCl
	PCl5
	X2O

	gram
	10 g
	400
	20.85
	2

	MW
	100
	40
	208.5 g/mol
	20

	Moles
	0.1
	10
	0.1
	0.1

	Coeff
	1
	5
	1
	4

	Ratio
	1
	5
	1
	4




4. Answer any one of the three groups of five questions below (choose Group 1, 2, or 3 to answer):

Group 1:
Which of the following elements does not naturally occur as a diatomic molecule?
	A)  oxygen    B)  nitrogen    C)  hydrogen    D)  neon    E)  bromine

Group 2:
What is the correct answer to the following mathematical operation?
[image: ] 

A)  12.0   104    B)  1.9    C)  .019    D)  190    E)  19.195

Group 3:
Which of the following formulas for a compound containing the Cu2+ ion is incorrect?
		A)  CuO    B)  CuP    C)  CuCO3    D)  CuSO4    E)  CuCl2
 


5. Which of the three temperatures is the hottest?  Show your work (partial credit given)
a. 37 oC or 10 oF or 300 k 


Part 5
1.  Write the oxidation numbers above the elements for the following reaction.  What is oxidized?  What is reduced?  What is the oxidizing agent?  What is the reducing agent? [10 pts.]
         0      0            +1   -2
2H2 + O2 -----> 2H2O
Reduced – O2
The oxidizing agent - O2
The reducing agent - H2

2. What type of intermolecular forces exist between pairs of the following molecules:
a. H2 and H2 – London forces
b. H2O and H2O – Hydrogen bonds
c. NaCl and NaCl – in-dipole forces

3.  If 100 mL of Br ( a liquid at room temperature) is dissolved in 100 mL of water, what is the % concentration by volume?

% concentration by volume =  =  = 100%

4. What is the resulting molarity if 11,7g of NaCl are dissolved in 200 mL of water? 
MW of NaCl = 58.5 g/mol. 
Molarity = (moles x 1000 mL)/volume
Moles = mass/molar mass
= 11.7/58.5 = 0.2 moles
Molarity = (0.2 x 1000)/200
	= 1 M


5.  Answer any one of the following six questions:

a. 1L of a 6M solution is diluted to make a 4M solution.  How much solvent was added? 

M1V1 = M2V2
[bookmark: _GoBack]6 x 1 = 4 x V2
V2 = 6/4 = 1.5 L
Volume of solvent = 1.5 – 1 = 0.5 L or 500 mL


b. Draw the Lewis dot diagram for PO3-3 .  Explain the process. 




c.  If a gas has a volume of 1L at 1000K and 10 atm pressure, what will be the volume at 300K and 1000 atm pressure?



d. If the [H+] = 1 x 10-11, what is the pH?



e.  Write the equilibrium expression for the following reaction:

10 KClO3 + 3 P4 → 3 P4O10 + 10 KCl

f.  What could be added to a solution of HBrO to make a buffer solution?


Boiling Point vs. Atmospheric Pressure
200	180	160	140	120	100	80	60	40	20	2	1.8	1.6	1.4	1.2	1	0.8	0.6	0.4	0.2	Boiling Point oC

Atmospheric Pressure (ATM)
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