
Chemistry 110
Test #1A
June 10, 2009
Please follow these instructions

1. There is only 1 correct answer for Multiple-choice questions (choose the best answer)

2. Please remember that only the answer sheets will be graded so record all your answers on the answer-sheet  

3. Use the periodic table attached

4. Constants and formulas: 


0F = 1.8 0C + 32


1 in = 2.54 cm


1 lb = 454 g



1 gal = 3.785 L
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Multiple Choice Questions (3.5 pts each)

1.
Which of the following is a chemical property? 
A)
Lithium reacts with nitrogen to form Li3N.
B) Bromine has a density of 3.1 g/cm3 
C) Sodium metal is soft
D)
Sodium hydrogen carbonate is white. 
E) Sulfur melts at 115°C.
2. 
Rutherford’s experiment was important because it showed that:

A) Radioactive elements give off alpha particles

B) Gold foil can be made to be only a few atoms thick

C) The mass of the atom is uniformly distributed throughout the atom.

D) An atom is mostly empty space

3.
An example of a physical property is 
A)
The reaction of sodium with chlorine to give sodium chloride. 
B) The melting of sodium metal. 
C)
The reaction of sodium with sulfur to give sodium sulfide. 

D) The burning of sodium to give Na2O2. 
E)
The reaction of sodium to give sodium hydroxide. 
4.

At what Celsius temperature will the reading in 0F be twice the reading in 0C?


A) 237 0C

B) 160 0C

C) 56 0C


D) –40 0C

5.
Which of the following is a pure substance? 
A)
Dry ice (solid carbon dioxide)    
B) seawater    
C) blood    
D) air   

 E) coffee 
6.
An isotope of the element uranium has a mass number of 235 and an atomic number of 92. The number of electrons, protons, and neutrons, respectively, in a neutral atom of this isotope is 
A)
92, 92, and 235 

B) 92, 93, 142 

C) 92, 143, and 92 
D) 92, 92, and 143 
7.
A homogeneous mixture can be described as 
A)
One prepared by shaking flour with water. 
B)
A mixture like sand in muddy water. 
C)
One that is a patchwork of aggregates of different substances. 
D)
One in which the composition of the mixture is the same throughout the sample. 
8.
A fast chemistry professor runs a 10 km race at the rate of exactly 6 min/mi. If 1 mi = 1.61 km, how long does it take to run the race? 
A)
96.6 min    
B) 37.3 min   

 C) 26.8 min   

 D) 9.66 min    

E) 36.0 min 
9.


??
A titration was performed to find the concentration of hydrochloric acid with the following results:

                   Trial                      Molarity

1 2.25 ± 0.01
2 2.24 ± 0.01
3 2.26 ± 0.01
The actual concentration of HCl was determined to be 1.000 M; the results of the titration are:


A) Both accurate and precise.

B) Accurate but imprecise.
C) Precise but inaccurate.

D) Both inaccurate and imprecise.

10.
All of the following are intensive properties of a substance except 
A)
Mass.    

B) Melting point.    
C) Density.    

D) Temperature. 
11.
A 5-g sample of lead is bluish-white in color and is very soft and malleable. It has a melting point of 600 K and a boiling point of 1893 K.  At 20°C its density is 11.35 g/cm3. Which property of lead is an extensive property? 
A)
The color of lead. 


B) The mass of lead


C) The density of lead. 
D)
The melting and boiling points of lead. 
E) The soft, malleable qualities of lead. 
12.
A gold brick measures 5.00 × 10.0 × 20.0 cm. If the density of gold is 19.3 g/cm3, what is the mass of the brick in pounds? 
A)
4.26 lb    
B)  42.6 lb    

C)  235 lb    

D)  425 lb    

E)  23.5 lb 
13.
An element X has two naturally occurring isotopes, X-69 and X-71, with natural abundance of 60.20% and 39.80%, respectively. The atomic mass of X-69 is 68.9256 amu and the atomic mass of X-71 is 70.9247 amu. What is the average atomic mass of element X? 
A) 69.93 amu 
B) 70.00 amu 

C) 70.13 amu 

D) 69.72 amu 

E) 68.93 amu 
14.
The F–F bond length in F2(g) is 1.42 Å. If 1 Å = 10–10 m, what is the bond length in pm? 
A)
0.142 pm    
B)  14.2 pm    

C)  142 pm   

 D)  1420 pm
    
E)  71 pm 
15.
If a rock has a mass of 6.34 g and a volume of 1.3 cm3, the density, reported to the correct number of significant figures is
A) 4.87 g/cm3
B) 4.9 g/cm3

C) 5 g/cm3

D) 4.8769 g/cm3
E) 4.877 g/cm3.
16. 
In one experiment, the reaction of 1.00 g mercury and an excess sulfur yielded 1.16 g of sulfide of mercury as the sole product. In a second experiment, the same sulfide was produced in the reaction of 1.50 g mercury and 1.00g sulfur. What mass of the sulfide of mercury was produced in the second experiment?



A) 1.66 g    

B) 1.82 g    

C) 2.50 g    

D) 2.16 g    

E) none of these 

17. 
The absolute zero of temperature is found at –273.15 0C. Should it be possible to achieve a temperature of –465 0F?

A) Yes, because –465 0F is a temperature lower than –273.15 0F

B) No, because –465 0F is a temperature lower than –273.15 0F

C) Yes, because –273.15 0F is a temperature lower than –465 0F

D) No, because –273.15 0F is a temperature lower than –465 0F

E) More information is needed

18. 
A method of separation that employs a system with 2 phases of matter, a mobile phase and a stationary phase, is called:

A) Filtration

B) chromatography
C) distillation

D) vaporization

19. 
Which of the following statements from the Dalton’s atomic theory is no longer true, according to the modern atomic theory?

A) Atoms are neither created nor destroyed in chemical reactions

B) All atoms of a given element are identical

C) Atoms are indivisible in chemical reactions

D) All of these statements are true according to modern atomic theory

20.
A gold coin with a mass of 96.5 g is placed in exactly 100 mL of water in a graduated cylinder. If 5.0 mL of water are displaced from the cylinder, what is the density of the coin? 

A)
4.8 g/mL 
B) 19 g/mL 

C) 38 g/mL 

D) 5.2 g/mL 

E) 92 g/mL

21. 
Neon-20 (Z = 10), fluorine-20 (Z = 9), and sodium-20 (Z = 11) all have 

A)
20 protons. 
B) 20 neutrons 

C) a mass number of 20 
D) 20 electrons. 

E) 11 neutrons.

22.
An American automobile had a "mileage" rating of 36 mi/gal. What is the rating in km/L? 
A)
15 km/L    
B) 85 km/L    

C) 23 km/L    

D) 58 km/L    

E) 9.5 km/L 
23.
What is the Celsius temperature that corresponds to 15°F? 
A) –24°C    

B) –17°C   

 C) –5.0°C    

D) 17°C    

E) –9.4°C 
Short Answers (Show your work for full credit)

1. (4 pts) State the law(s) demonstrated by the following experimental results and explain your reasoning:

Exp 1: A student heats 1.27g of copper and 3.50 g of iodine to produce 3.81 g of a white compound and 0.96 g of iodine remains.

Exp 2: A second student heats 2.55 g of copper and 3.50 g of iodine to form 5.25 g of a white compound and 0.80 g of copper remains.

2. (4 pts) Name a plausible technique or techniques that can be used to separate the following mixtures

	Mixture
	Technique(s)

	Table salt and pepper
	

	Table sugar and sand
	

	Drinking water contaminated with fuel oil
	

	Vegetable oil with vinegar
	


3.
(3 pts) A pycnometer weighs 25.60 g empty and 35.55 when filled with water at 20 0C. The density of water at 20 0C is 0.9982 g/mL. When 10.20 g lead is placed in the pycnometer and the pycnometer again filled with water at 20 0C, the total mass is 44.83 g. What is the density of lead in g/cm3?

4. (3 pts) The density of aluminum is 2.70 g/cm3. A square piece of aluminum foil, 9.0 inches on a side, is found to weigh 2.568 g. What is the thickness of this foil in millimeters?

5. (3 pts) The following data was obtained for compounds of nitrogen and hydrogen for the mass of nitrogen given:

	Compound
	Mass of nitrogen (g)
	Mass of hydrogen (g)

	A
	0.500
	0.108

	B
	1.000
	0.0720

	C
	0.750
	0.108


a) Show that this data is consistent with the law of multiple proportions

b) If the formula of compound B is N2H2, what are the formulas for compounds A and C?

6. (3 pts) The element silver has two naturally occurring isotopes: 109Ag and 107Ag with a mass of 106.905 amu. Silver consists of 51.82% 107Ag and has average atomic mass of 107.868 amu. Calculate the mass of 109Ag.  
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