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Part I- (3  points each) - Please write your correct  answer next to each 

             question number, DO NOT CIRCLE

___1. Which of the following is/are example(s) of  chemical change? 

A. Lead melts at 601oC

B. NaCl dissolves in H2O

C.    When Na is added  to H2O, H2 gas is released and NaOH is formed
D. B & C


E. none of the choices
___2. Which of the following represents a physical change? 

A. a freshly cut apple turns brown 

B. milk turns sour on standing at room temperature 

C. Iron filing are attracted to a magnet 

D. frying an egg 

E. fermentation of sugar to alcohol 
___3. Which of the following represents the shortest distance? 

A.  3.0 × 102 mm 
B. 0.0030 km 
C. 3.0 × 107 nm 


D. 3.0 × 102 cm 
E. 30.0 dm 
___4. The element gallium melts at 29.8°C. What temperature is this in °F? 

A. –54.1°F 

B. –7.8°F 

C. +13.5°F 



D. +51.3°F 

E. +85.6°F 
___5. Express the fraction 1/51 in scientific notation to 3 significant figures. 

A. 2.00 × 102

B. 2.00 × 10–2
C. 1.96 × 10–2
D. 1.97 × 10–2

E. 1.97 × 102
___6. After carrying out the following operations, choose the answer with the right 

           number of  significant figures. 

(14.01 + 0.030)g ÷ 7.1500 L
A. 2.0 g/L

B. 1.964 g/L
C. 1.963 g/L
D. 1.96 g/L

E. 1.9636 g/L
____7.  Which of the series of elements below correctly lists a halogen, an alkaline earth 
                metal, and a transition metal, respectively?
A. Cl, Mg, Zn 
B. Ba, Ca, Cr
C. Se, Sr, Sn

D. Rb, Rh Ra

E. I, Rb, K



____8. What is the formula for the ionic compound formed by Nickel(III) ion and

             phosphate ion?

                 A.NiPO4           
B. Ni2(PO4)2               
C. Ni(PO4)3            
                 D. Ni3PO4                       E. Ni3(PO4)2                   

_____9. Which of the following is not a correct name–symbol combination? 


A.arsenic, Ar                B.  magnesium, Mg
 C. lead, Pb
          
                   D. silver, Ag                 E. sodium, Na 

___10. From the following sets of elements, choose the set that contain ONLY elements 
            that form cations of 2+ charge. The set CAN include elements that form other 

            cations as well. 
A. Zn, Sr, Na

B.  Fe, Ba, Sn     
C. Ag, Rb, Cu
D. A & B

E. A, B & C
___11. Liquid hydrogen boils at –253°C.  What is its boiling point on the Kelvin scale? 
A. 20 K

B. 30 K

C. 126 K

D. 426 K

E. 526 K
___12. Which pair of elements would be most likely to form an ionic compound? 

A. As & I

B. Cu & Ca

C. Fr & F

D. B & C

E. A, B & C 

___13. Which of the following has been correctly named?  

A. Cu2PO4, copper(II) phosphate

B. CaS, calcium sulfate

C. FeCO3, iron(II)carbonate

D. AgNO2, silver nitrate

E. KClO4, potassium chlorate
____14. Which of the following is the formula for hydrobromic acid? 

A. Br2 

B.. HBr 

C. HBrO 

D. HBrO2

E. HBrO3
_____15. The mass of 1.63 × 1021 silicon atoms is 

A. 2.71 × 10–23 g. 
B. 4.58 × 1022 g. 
C. 28.08 g. 

D. 1.04 × 104 g. 
E. 7.60 × 10–2 g. 
_____16. Which one of the following does not represent 1.00 mol of the indicated 
                 substance? 

A. 6.02 × 1023 C atoms 
B. 26.0 g Fe 
C. 12.01 g C 

D. 18.02 g H2O 
E. All of  the choices represent 1.00 mol
_____17. How many moles of oxygen atoms are there in 10 moles of KClO3? 

A. 3 mol 

B. 3.3 mol 

C. 10 mol 

D. 30 mol 

E. 6.02 × 1024 mol 

_____18. Consider the symbol of the following ion of a specific isotope, 70Zn+2. Which 
                 of the following statements is COMPLETELY true? 

A. The ion has 70 n, 30 p, 32 e

B. The ion has 40 n, 28 p, 30 e
C.     The ion has 70 n, 28 p, 30 e

D. The ion has 40 n, 30 p, 28 e

E.     The ion has 40 n, 30 p, 32 e
_____19. What is the mass percentage of N in (NH4)3PO4?

A. 9.40%

B. 28.19%

C. 26.25%

D. 8.75%

E. 22.60%

_____20. The complete combustion of butane, C4H10, yields carbon dioxide  and water:



a C4H10 + b O2  ( c CO2 + d H2O

The coefficients a, b, c, d are:  

A. 1, 13, 4, 5

B. 1, 6, 4, 5

C. 2, 13, 8, 10


D. 
1, 7, 2, 3

E. 2, 12, 4, 5

Part II- (8  points each) - Please SHOW YOUR WORK FOR COMPLETE CREDIT – NO POINTS WILL BE GRANTED IF JUST THE ANSWER IS PUT DOWN
21.  EDTA is a water soluble compound that is used to dissolve scale. The percentage 

       composition of EDTA is 41.09% C, 5.53% H, 9.59 % N and 43.79% O. 

A. Determine the empirical formula of EDTA. 
B. Determine the molecular formula of EDTA. The molar mass of EDTA is 

       292.28 g/mol. 
22. The density of lead is 11.4 g/cm3. Express this density in pounds (lb) per cubic foot 

       (ft3). 1 lb = 454.55 g; 1 ft = 12 in; 1 in = 2.54 cm 
23. a. Calculate the theoretical yield of PI3 if 48.0 g of I2 are reacted with an excess of 
       phosphorus according to the following chemical equation?
2P(s) + 3I2(s) → 2PI3(s)

       b. If the actual yield of PI3 is 50.0 g what is the percentage yield? 
24. Naturally occurring iron , Fe, contains 4 isotopes:

	Isotope
	Mass (amu)
	Abundance

	54Fe
	53.940
	5.82 %

	56Fe
	55.935
	91.66 %

	57Fe
	56.935
	2.19 %

	58Fe
	57.933
	0.33 %


5.82% (53.94 amu), 91.66% (55.935 amu), 2.19% (56.935 amu), and 0.33% (57.933 amu). Calculate the average atomic mass of iron. 

25. An initial reaction mixture contains 9.42 g of Fe and 8.50 g of S. The following 
      reaction occurs:

Fe(s) + S(s) → FeS(s)
A. Calculate the theoretical yield of FeS 
B. How much of the excess reactant remains unused?

Bonus Question (10 points)

I. Write the formulas of the following:
a. Acetic acid

b. Silver carbonate

c. Copper(II) sulfate

d. Dinitrogen monoxide

e. Xenon trisulfide

II. Name the following compounds:
a. HCN

b. P2O5
c. Pb(NO3)2
d. Ba(OH)2
e. SnCl2
Exam 1 Chem 1411 Fall 2010 Key

1.C
2. C
3. C
4. E
5. C
6. B
7. A
8. A

9. A
10. D
11. A
12. C
13. C
14. B
15. E
16. B

17. D
18. D
19. B
20. C
21. 
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23. a. 

2P(s) + 3I2(s) → 2PI3(s)
48.0 g of I2 = (48.0/253.81) mol I2 = 0.189 mol I2 used

According to equation, 3 mol I2 used = 2 mol PI3 formed
Therefore 0.189 mol I2 used = 0.189 mol I2 × (2 mol PI3/3 mol I2) = 0.126 mol PI3 formed =

0.126 mol × 411.67 g/mol = 51.9 g
b. (50.0/51.9) x 100 = 96.4 %

24. 

{(53.940 ×5.82) + (55.935 ×91.66) + (56.935 ×2.19) + (57.933 ×0.33)}/ 100 = 55.847
25. 
A. If Fe is limiting reactant, all 9.42 g of Fe will be used. 

9.42 g of Fe used = (9.42/55.845) mol Fe used = 0.169 mol Fe used

According to equation 1 mol Fe used = 1 mol FeS formed

( 0.169 mol Fe used = 0.169 mol FeS formed

If S is limiting reactant, all 8.50 g of S is used

8.50 g S used = (8.50/32.066) mol S used = 0.265 mol S used

According to equation 1 mol S used = 1 mol FeS formed

( 0.265 mol S used = 0.265 mol FeS formed

Therefore the theoretical yield in moles of FeS = 0.169 mol and the limiting reactant is Fe and the excess reactant is S. 

The theoretical yield in g of FeS = 0.169 × 87.911 g FeS = 14.9 g FeS

B. Since S is the excess reactant, not all 8.50 g of S is used

Excess S = 8.50 g S – g of S used up

According to equation 1 mol Fe used = 1 mol S used

( 0.169 mol Fe used = 0.169 mol S used = 0.169 × 32.066 g S used = 5.41 g S used

Excess S = 8.50 g – 5.41 g = 3.09 g S

Bonus Question (10 points)

f. HC2H3O2
g. Ag2CO3
h. CuSO4
i. N2O

j. XeS3
f. Hydrocyanic acid

g. Diphosphorus pentoxide

h. Lead(II) nitrate

i. Barium hydroxide

j. Tin(II) chloride
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