Honors Chemistry
2018-2019
WS 2.4 Dimensional Analysis (Factor Label) Using Strange Units
1. Consider the following:  3 bushels = 1 sack, 4 pecks = 1 bushel, 2 gallons = 1 peck. If the cost of a gallon of apples equals $4.50, how much would 20 sacks of apples cost? (2160)
2. Prior to metrication, wool weight was measured in units like cloves and stones.  If 1 sack = 2 weys, 1 wey = 6

½ tod, 4 tod = 2 stones, 2 cloves = 3 stone, and 1 clove = 10 kilograms, answer the following:

a. how many stones do you have if you have 4 wey? (13)
b. If a kilogram of wool has a cost of $4.00, how much would 15 sacks cost in British pounds? (The current exchange rate is approximately $1.20 per pound.) (2166)
In earlier times, volume was sometimes measured in strange units. For example:
1 hogshead = 2 barrels

9 gallons = 2 pin

2 pottles = 1 gallon


1 puncheon = 2 hogshead

1 butt = 2 hogshead

2 rundlets = 4 firkins

1 gill = 4 fl. Ounces

10 fl. Ounces = .08 gallon

1 anker = 10 gallons
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3. Using the table above, how many puncheon are there in 7.5 barrels. (1.875)
4. If 10 gallons of milk were to cost $25.00, how much would 3000 gill of milk cost? (240)
5. If a young toddler could consume 200 fluid ounces of milk in 1 day, how many ankers of milk could the toddler consume in one week? (1.12)
1
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WS 2.5 More Factor Label (Derived Units)
Directions: Use the factor – label method to make each of the following conversions. Refer to appropriate tables for necessary conversion factors.

1)
143 miles per hour to meters per second.(63.9)

2)
8.8 feet per second to centimeters per second. (268)
3)
12.2 pounds per cubic foot to kilograms per liter. (0.196)
4)
35.8 gallons per minute to liters per second. (2.3)
5)
46 grams per cubic centimeter to pounds per gallon. (383)
6)
66.5 kilometers per hour to feet per second.(60.6)
7)
8.2 kilograms per cubic meter to pounds per cubic foot. (0.51)
8)
0.48 centimeters per day to inches per year. (69)
9)
26 kilograms per liter to pounds per quart. (54)
2
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WS 2.6 More Factor Label
Directions: Use factor label method to convert each of the following to the unit(s) requested.

1)
During earlier times in England, land was measured in units such as fardells, nooks, yards, and kides.

2 fardells = 1 nooke
4 nookes = 1 yard
4 yards = 1 kide a.
How many kides are there in 27 fardells? (0.84)
b.   What is the area of land that measures 15 fardells by 12 kides? (5.625 kid or 5760 fardell)
2)
In 1618, the Pharmacopopoeia of London defined the following mass units to be used in the preparation of drugs.

20 grains = 1 scruple
3 scruples = 1 drachma
8 drachmas = 1 ounce
12 ounces = 1 pound a.
How many grains were present in 16 ounces? (7680)

b.   How many pounds were there in 78.16 drachmas? (0.8142)
3)
Two dozen dimes will create a stack of approximately 1 inch in height. Nickels are as thick as 1-¾ dimes.

How many nickels would you have if your stack reached 6 feet? (988)
4)
A popcorn server at Sea World knows that on a busy Saturday, she will need to fill the popcorn warmer

53 times. The popcorn warmer holds 24 bags of popcorn. The server also knows that a 20 ounce scoop

of unpopped popcorn will make 8 bags of popcorn. How many 50 lb. sacks of unpopped popcorn will the popcorn server need to order? (4)
5)
Walking burns 550 Calories an hour. A bacon, egg and cheese croissant contains 364 Calories. How many hours (each month) must I walk to work off a month’s worth of croissants if I have croissants 3 times a week? Assume that one month = 4 weeks. (7.9)

3
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6)
On a distant planet, the smallest monetary unit is the weight. The monetary scale is as follows:

100 weights = 1 crown, 20 crowns = 1 royal

Haigus hides cost 13 crowns per bundle. A bundle contains 25 haigus hides. What is the cost of a single haigus hide in weights? (52)

7)
Convert 4.00 g/cm3 to kg/dm3 (4)
8)
Convert 0.0598 mg/cm3   to g/ cm3 (5.98  10-5)
9)
Convert 6.72 dm3 /s to L/min (403.2)
10)
A family pool holds 10,000 gallons of water. How many cubic meters is this? (37.8)
11)
A space scientist landed on Mars and stumbled upon a chemical stockroom.  He asked the Martian attendant for 28 grams of formaldehyde to renew the fuel cell for his radio transmitter. The Martian replied, "How many zooms of formaldehyde is that?"  Hold on! Different mass units from those used on Earth.  The mass units on Mars were zings, zooms, and warps.

If 5 zings = 4 grams, 2 warps = 3 zings, and 9 zooms = 5 warps, how many zooms did the space scientist request? (42)
12)
What is the cost of 6 onions if 3 onions weigh 1.5 lb and the price of onions is 11 cents per lb?

(0.33)
13)
How many hours will it take to drive to Los Angeles from San Francisco if an average speed of 72 mi/hr is maintained? The distance between the two cities is 405 miles. (5.625)
14)
What is the cost to drive from San Francisco to Los Angeles (405 mi) if the cost of gasoline is $1.32

/gal and the automobile gets 18 mi/gal?  (29.70)
15)
How many oranges are in a crate if the price of a crate is $1.60 and the price of oranges is

$0.20/lb. On the average, there are three oranges per pound. (24)
4
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16)
A chemistry teacher working at a golf camp during the summer found a liquid, which caused him to slice ball after ball into the water without disturbing him at all. He thought that this was an important liquid to identify so he set out to determine its density. He found that a sample of the liquid had a mass equal to

455 golf balls and occupied a volume of 620 water cups that he obtained at the 7th hole. Each golf ball massed 50 g and the water cups at the 7th hole of the golf course held 45 mL each. What is the density of the unknown liquid? (0.82)
17)
A block of ice measures 24 in. x 36 in. x 18 in.  What is the volume of this block in cubic meters? (0.25)
18)
If a projectile travels 3.00 x 103  feet in one second, how far will it travel in 18 minutes. (3,240,000)
19)
If a swimmer swims 85.4 yards in five minutes, how many meters will s/he swim in 70.0 seconds? (18.22)
20)
Saffron costs $368.00 per ounce. Determine how many grams you can purchase for $15.00. (1.16)
21)
How many grams are equivalent to 1.80 x 10-4 tons? (163.3)
22)
A gas station is charging $1.299 per gallon of gas. Ignoring the fact that this question was clearly written many, many years ago, what would be the price for a liter of gas? (0.34)

5
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WS 2.7 Still More Factor Label (Extra Practice)
1)
Determine the number of years in 8.35 x 106 minutes. (15.9)
2)
A quart of a liquid has a mass of 2.70 kilograms. How many quarts will it take to weigh 100.0 pounds?

(16.8)
3)
Convert 4.7 km/h to m/s (1.3)
4)
A particular type of ore contains 10 grams of gold per 1000 kg of ore. If gold is worth $400.00 an ounce, what mass of ore must be mined to obtain gold worth $1,000,000? (7,087,500)
5)
A car consumes 25.00 gallons of fuel when driving a distance of 400.0 km. How many gallons will it consume when driving 250.0 miles? (25.14)
6)
.0054 weeks is equivalent to how many minutes? (54.432)
7)
How many feet per second is a wave going if it travels a distance of one mile in 7.35 seconds? (718.4)
8)
The measured wavelength of a sample of yellow light is 1.60 x 10-8 ft. Express this wavelength in nm. (4.9)
9)
How many seconds are required for a wave traveling at 600.0 miles in an hour to go a distance of 700.0 feet? (0.795)
10)
Sound travels approximately at a rate of 1.50 x 10-3 meters per second through water. Determine this rate in miles per hour. (3.3  10-3)
6
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11)
A student's age is 16.25 years. Determine his/her age in days. (Use 365.25 days/year) (5935)
12)
The approximate total number of minutes for a semester of school (including evenings and weekends) is

181,440. How many weeks is this? (18)
13)
A duck hawk can dive at a rate of 175.0 miles per hour. How many minutes must a duck hawk fly to travel

80.0 miles? (27.4)
14)
How many grams are equivalent to 125 lbs? (56,700)
15)
Sound travels approximately at a rate of 344 meters per second through air. Determine this rate in miles per hour. (769.7)

16) 
A flock of birds consumes 40.0 pounds of seed in four days. How many weeks will it take for the birds to consume 1400 kg of seed? (44)

17)
If a one-cent coin weighs 3.16 g, what would be the dollar value of 1 kg of one-cent coins? (3.16)
18)
If the density of copper at 20oC is 8.933 g/cm3, what would be the volume of a one-cent copper coin at
20oC? (0.35)
19)
The density of a sodium hydroxide solution is 1.1589 g/mL. What is the mass of 550 mL of this solution?

(637.4)
7
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20)
Because you never learned dimensional analysis, you have been working at a fast food restaurant for the past 35 years wrapping hamburgers. Each hour you wrap 184 hamburgers. you work 8 hours per day. you work 5 days a week. you get paid every 2 weeks with a salary of $840.34. How many hamburgers will you have to wrap to make your first one million dollars? [You are in a closed loop. If you can solve the problem, you will have learned dimensional analysis and you can get a better job. But, since you won't be working there any longer, your solution will be wrong. If you can't solve the problem, you can continue working which means the problem is solvable, but you can't solve it. We have decided to overlook this impasse and allow you to solve the problem as if you had continued to wrap hamburgers.] (17,516,719)
21)
The unit of land measure in the metric system is the hectare. In the English system, it is the acre.  A hectare is equal to exactly 100 meters on a side.  If one hectare is equal to 2.47 acres, how many square feet are there in one acre? (43,319)
22)
The legal limit for alcohol sobriety is 0.10% alcohol by volume in blood plasma. How many mL of alcohol in 3.0 qt of blood plasma does this represent? (2.838)
23)
Sodium hydrogen carbonate, known commercially as baking soda, reacts with acidic materials such as vinegar to release carbon dioxide gas. An experiment calls for 0.348 kg of sodium hydrogen carbonate. Express this mass in milligrams. (348,000)
24)
The total amount of fresh water on earth is estimated to be 3.73 X 108  km3. What is this volume in cubic meters?  In liters? (3.73  1017; 3.73  1020)
8
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WS 6.1 Calculate Molar Mass SHOW WORK!!!!!!
1.
Pb
2.   Ca
3.   Zr
4.   Ne
5.   aluminum
6.   oxygen atom
7.   iodine atom
8.   radium atom
9.   P2O3  (110)
10. BaSO4  (233)
11.  Mg(C2H3O2)2  ( 142) 
12. Na
13. (NH4)2SO4  (132)
14. nitric acid (63)
15. Br2  (160)
16. lithium carbonate (74)
17. disilicon hexachloride (269)
18. H2O2  (34)
19. oxygen molecule (32)
20. C2H2  (26)
21. ammonium hydroxide (35)
22. C6H8O6 (176)
23. PtCl2  (266)
24. C19H28O2 (288)
25. fluorine molecule (38)
26. manganese atom
27. P4  (124)
28. methane    (16)
29. octane (114)
30. sugar (C6H12O6) (180)
31. sulfuric Acid (98)
32. magnesium chloride (95)
33. calcium phosphide (182)
34. NaBr (103)
35. Na2O (62)
36. PO4-   (95)
37. LiNO3  (69)
38. KHCO3  (100)
39. Calcium iodite (358)
40. Lead (II) Nitrate (331)
  9
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WS 6.2 Mole Map Problems
Calculate the mass in grams of each of the following:
1.
5.0 moles of C (6.0  101)
2.   8.00 moles of Al (216)
3.   10.5 moles of O2 (336)
4.   200 moles of Cl2  (14,200)
5.   4.00 moles of Hg (802)
6.   7.00 moles of I2  (1780)
7.   6.20 moles of Mg (151)
8.   9.20 moles of Fe (514)
Calculate the number of moles of atoms in the following:
1.
800 g of Ca (20) 
2.   280 g of Fe (5.0)
3.   560 g of Br (7.0)
4.   72 g Mg (3.0)
5.   66 g of Mn (1.2)
6.   93 g of P (3.0)
7.   80 kg of S (2500) 
8.   1035 g of Pb (4.995)
Calculate the number of atoms in:
1.  3.2 moles of magnesium (1.9  1024) 
2.   5.4 moles of iron (3.3  1024)
3.   8.1 moles of sodium (4.9  1024) 
4.   10.0moles of titanium (6.02  1024)
Calculate the number of moles of atoms in the following:
1.
3.01  1023   atoms of zinc (0.500)
2.   9.03  1023   atoms of S (1.50)
3.   1.806  1024  atoms of Ba (2.999)
10
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Calculate the number of atoms in:
1.
0.5 mole of P4 molecules (1.2  1024)
2.   24 grams of O3 molecules (9.0  1023)
3.   84 grams of iron atoms (9.1  1023) 
4. 96 grams of S8 molecules(1.81024) Calculate the mass in grams of each of the following:
1.
5.00 moles of ZnO (407) 
2.   12.0 moles of HCl (438)
3.   6.00 moles of H2SO4    (588)
4.   7.500 moles of sugar, C12H22O11  (2567)
5.   200 moles of Al2O3  (20,000)
6.   40.0 moles of Na2CO3  (4240)
7.   80.0 moles of methane (CH4) (1280)
8.   8.2 moles of CaCO3  (820) Calculate the number of moles in each of the following:
1.
400 grams of NaOH (10)
2.   2700 grams of H2O (150)
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3.   814 grams of Ca(OH)2  (11.0)
4.   3.0 kilograms of CaCO3  (3.0 101) Calculate the following:
1.
mass of 192 moles of HCl  (7.00  103)
2.   moles in 510 grams of Al2O3    (5.0)
3.   mass of 17.2 moles of Na2O (1070)
11
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WS 6.3 More Mole Map Problems
1)
Calculate the number of moles in

9.03 X 1023 atoms of Cu (1.5)
3.76 X 1025 molecules of SO2     (62.4)
8.6 X 1018  electrons (1.4  10-5)
2)  Calculate the number of molecules in

12.5 g of nitrogen, N2  (2.69  1023)
0.76 g of ammonia, NH3  (2.7  1022)
0.60 g of hydrogen, H2  (1.8  1023)
3)  Calculate the mass of

4.25 X 1024 atoms of C (84.7)
6.02 X 1021 molecules of H2O (0.180)
4)  Calculate the mass of

2.00 moles of water, H2O (36.0)
4.38 moles of chlorine, Cl2  (311)
0.025 moles of ammonia, NH3 (0.43)
1.8 moles of oxygen, O2 (58)
5)  How many moles are in 15 grams of lithium?  (2.16)
6)  How many grams are in 2.4 moles of sulfur? (77)
7)  How many moles are in 9.8 grams of calcium? (0.24)
12
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8)  How many grams are in 4.5 moles of sodium fluoride, NaF? (190)
9)  How many moles are in 68 grams of copper (II) hydroxide, Cu(OH)2? (0.70)
10) How many grams are in 2.3 x 10-4 moles of calcium phosphate, Ca3(PO3)2? (0.064)
11)  What mass of carbon contains the same number of atoms as 1.008g of hydrogen? (12.01)
12) What mass of oxygen contains the same number of atoms as 14.01g of nitrogen? (16.00)
13) What mass of nitrogen contains the same number of atoms as 48g of oxygen? (42)
14) Which weighs more, 1 mole of helium atoms or 0.5 mole of carbon atoms?

15) There are 50 billion gold atoms in every drop of sea water!  (1 drop = 0.05ml)  Is it feasible to "mine" the ocean for gold? In other words, how many gallons of sea water would have to be stripped of its gold to produce 1 troy ounce of the precious metal worth $283.

(1 troy ounce is 31.1g)  (30,000,000)
16) How many moles of sodium nitrate are in 1.70 grams of sodium nitrate, a substance used in fertilizers and to make gunpowder. (0.020)

17) Ammonium sulfate is a fertilizer used to supply both nitrogen and sulfur.  How many grams of ammonium sulfate are in 35.8 moles of (NH4)2SO4. (4730)
18) A 0.500 mol sample of table sugar, C12H22O11, weighs how many grams? (171)
13
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19) A solution of zinc chloride, ZnCl2, in water is used to soak the ends of wooden fence posts to preserve them from rotting while they are stuck in the ground. One ratio used is 840 grams ZnCl2   to 4 L water. How many moles of ZnCl2  are in 840 grams of ZnCl2? (6.2)
20) In the early 1970s, thallium sulfate, a powerful poison, was illegally used in poison baits to control predators such as coyotes on western rangelands. Hundreds of eagles died after taking these baits. A 1.00 kilogram can of Tl2SO4  contains how many moles of this compound? (1.98)
21) Borazon, one crystalline form of boron nitride, BN, is very likely the hardest of all substances.   If one sample contains 3.02 X 1023 atoms of boron, how many atoms and how many grams of nitrogen are also in this sample? (3.02  1023; 7.02)
22) If iodine is not in a person's diet, a thyroid condition called goitre develops. Iodized salt is all that it takes to prevent this disfiguring condition. Calcium iodate is added to table salt to make iodized salt. How many atoms of iodine are in 0.500 moles of calcium iodate?  How many grams of calcium iodate are needed to supply this much iodine? (6.02  1023; 195)
23) Ammonium nitrate is used as a fertilizer and to manufacture explosives.  How many atoms of nitrogen are in 0.665 moles of this substance? How many grams of ammonium nitrate supply this much nitrogen? (8.0  1023; 53.2)
24) Sodium perborate is present in "oxygen bleach". It acts by releasing oxygen, which has bleaching ability. How many grams of sodium perborate are in 4.65 moles of NaBO3?
(3.80  102)
25) Barium sulfate, BaSO4, is given to patients as a thick slurry in flavored water before X-rays are taken of the intestinal tract. The barium blocks the X-rays, and the tract therefore casts a shadow that is seen on the x-ray film. How many grams are in 0.568 mole of barium sulfate. (133)
26) Why does 100.0 grams of ammonia, NH3, have so many more moles than 100.0 grams of cholesterol, C27H46O?
14
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27) It is estimated that a sample of matter contains 1.38 X 1025 atoms.  How many moles are present in the sample? (22.9)
28) How many moles of barium are present in a sample having a mass of 22.3 grams? (0.162)
29) A chemical reaction requires 3.7 moles of boron.  What mass, in grams, of boron must be used in the reaction? (4.0  101)
15
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WS 6.4 Calculating with Percent Composition
1.
Calculate the percentage of iron in iron (II) oxide. (77.7)
2.   Calculate the percent of oxygen in mercury (II) oxide. (7.39)
3.   Calculate the percentage of water in Calcium Sulfate dihydrate. (20.9)
4.   Find the percentage of each element in NH3 (82.2N; 17.8H)
5.   Calculate the mass in kg of titanium in 1.0 kg of titanium (IV) oxide.(0.599)
6.   Calculate the mass of aluminum in 2500 grams of aluminum oxide. (1320)
7.   What is the mass in grams of manganese in 50 kg of an ore that is 60.0% manganese (IV) oxide? (18953)
8.   Calculate the percentage of tin in tin (IV) oxide (78.8)
9.   Calculate the percentage of oxygen in sulfur trioxide. (59.9)
10. Calculate the mass of lead in 1500 grams Lead (II) oxide.(1400)
11. What is the mass of mercury found in 3.5 kg of an ore that is 35.0% mercury (II) sulfide? (1056)
12. An important ore of chromium contains 5.00% chromite (FeCr2O4). What mass of chromium will be found in 10.0 kg of this ore? (232)
16
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13.  Calculate the percentage of copper in each of the following minerals: Cuprite, Cu2O (88.8)
Copper pyrites, CuFeS2  (34.6)
Malachite, CuCO3·Cu(OH)2  (57.5)
14.  Using answer from question 13, How many tons of cuprite will give 500 tons of copper. (600)
15.  What is the nitrogen content of: NH4NO3  (35)
(NH4)2SO4  (21)
16.  Determine the percentage composition of: Silver chromate, Ag2CrO4  (65,16,19)
Calcium pyrophosphate, Ca2P2O7  (32,24,44)
17.  Determine the percentage composition of: UO2F2  (77,10,12)
C3Cl2F6  (16,32,52)
18.  Find the percentage arsenic in a polymer having the empirical formula C2H8AsB. (63.6)
19.  What mass of silver is present in 3.45 g Ag2S? (3.00)
20.  Determine the mass of sulfur required to make 100 lb H2SO4.(30lb)
21.  How many pounds of metallic sodium and liquid chlorine can be obtained from one ton of salt? (786; 1213)
22. A 12.00 gram sample of a crude ore contains 2.89 % HgS. What is the percentage of mercury in the ore? (2.49)
17
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WS 6.5 Empirical formulas
1.
Derive the empirical formulas of the substances having the following percentage composition:

a.
Fe = 63.53%, S = 36.47% (FeS) b.   Fe = 46.55%, S = 53.45% (FeS2) c.
Fe = 53.73%, S = 46.27% (Fe2S3)
2.   A compound contains 21.6% sodium, 33.3% chlorine, 45.1%oxygen. Derive its empirical

formula. (NaClO3)
3.   When 1.010 grams of zinc vapor is burned in air, 1.257 grams of an oxide of zinc is produced.

What is the empirical formula of the oxide?  (ZnO)
4.   Determine the simplest formula of a compound that has the following compositions: Cr =

26.52%, S = 24.52%, O = 48.96%  (Cr2S3O12)
5.   A 3.245 g sample of a titanium chloride was reduced with sodium to metallic titanium.

After the resultant sodium chloride was washed out, the residual titanium metal was dried and weighed 0.819 g. What is the empirical formula of titanium chloride? (TiCl4)
6.   A compound contains 63.11% carbon, 11.92% hydrogen, and 24.97% fluorine. Derive its empirical formula. (C4H9F)
7.   An organic compound was found on analysis to consist of 47.37% carbon and 10.59% hydrogen. The balance was presumed to be oxygen. What is the empirical formula of the compound? (C3H8O2)
8.   A borane (a compound contain only boron and hydrogen) analyzed 88.45% boron. What is its empirical formula? (B2H3)
9.   An experimental catalyst used in the polymerization of butadiene has the following composition: 23.3% Co, 25.3% Mo, and 51.4% Cl. What is its empirical formula? (Co3Mo2Cl11)
18
[image: image20.jpg]T

115 ¥
("0 \‘ J
v



Honors Chemistry
2018-2019
WS 6.6 Molecular Formulas
Determine the empirical formula for each of the following substances.  The percentage composition is given. Then find the molecular formula by using the molar mass.

1. 92.3% carbon; 7.7% hydrogen
Molar mass – 78 g/mol (C6H6)
2. 5.88% hydrogen, 94.12% oxygen
Molar mass -- 34 g/mol (H2O2)
3. 30.43% nitrogen; 69.57% oxygen
Molar mass – 138 g/mol (N3O6)
4. 12.5% hydrogen; 37.5% carbon; 50.0% oxygen
Molar mass – 64 g/mol (H8C2O2)
5. 47.4% sulfur; 52.6% chlorine
Molar mass – 135 g/mol (S2Cl2)
6. 30.43% nitrogen; 69.57% oxygen

Molar mass – 92 g/mol (N2O4)
7. 73.8% carbon; 8.7% hydrogen; 17.5% nitrogen

Molar mass – 166 g/mol (C10H14N2)
19
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WS 6.7 Review Problems
1.
Aluminum sulfate is a compound used in sewage treatment plants.

a.
How many atoms of S are in one mole of aluminum sulfate? (1.81 x 1024)
b.   How many moles of S are in 1 mole aluminum sulfate? (3)
c.
How many ions of Al are in one mole of aluminum sulfate? (1.20 x 1024)
2.   Butane (formula C4H10) is the volatile liquid fuel in disposable cigarette lighters. a.
What is the mole ratio of C to H in this compound?

b.   How many moles of C are in 3.00 mol of butane? (12)
c.
What is the molar mass for butane? (58)
d.   If I have 2.5 moles of butane, how many grams of butane do I have? (145)
3.   Give the mass (in grams) for each of the following:
a.
2.5 moles magnesium (60.8)
b.   0.13 moles of carbon (1.56)
c.
7.24 moles of strontium oxide (7.50  102)
d.   3.2  1016 atoms of sulfur (1.71  10-6)
e.
7.53  1027 formula units of sodium chloride (731,736)
4.   Calculate the molar mass for each of the following and round to the nearest 0.1 g/mole


a.
Magnesium oxide (40.3)
b.   Calcium chloride (110.9)
c.
Phosphorus pentachloride (208.5)
d.   S2Cl2  (135.2)
e.
Na3PO4  (163.9)
f.
Magnesium sulfate heptahydrate (246.4)
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5.   What is the mass in grams of 2.33 moles of penicillin, C16H18O4N2S? (778)
6.   How many moles of sodium bicarbonate, NaHCO3 (baking soda), are in a 242-gram sample? (2.88)
7.   How many moles of potassium atoms are in 125 grams of KCl? (1.68)
8.   What is the mass, in grams, of one atom of Fe? (9.3  10-23)
9.   How many molecules of sucrose (C12H22O11) are in 25.00 grams of sucrose? (4.403  1022)
10. How many atoms of carbon are there in 3.2 moles of carbon? (1.9  1024)
11.  Calculate the percent composition for the following:

a.
FeCl3 (34; 65)
b.   Sodium Sulfate (32; 23; 45)
c.
(NH4)2HPO4  (21; 7; 23; 48)
12. Calculate the mass in hydrogen in 12.0 grams of NH3. (2.12)
13. Arsenic reacts with oxygen to form a compound that is 75.7% arsenic and 24.3% oxygen, by mass. What is the empirical formula of this compound? (As2O3)
14. A 1.31 grams sample of sulfur was allowed to react with an excess of chlorine to produce

4.22 grams of a product that contains only sulfur and chlorine. What is the empirical formula of the compound? (SCl2)
15. A substance was found to have the following composition by mass: 60.8% sodium, 28.5%

boron, and 10.5% hydrogen. What is the empirical formula of the compound? (NaBH4)
16. The following are empirical formulas and formula masses for five compounds. What are their molecular formulas?

a.
NaS2O3
Molar mass = 270.4 g/mol (Na2S4O6)
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b.   C3H2Cl
Molar mass = 147.0 g/mol (C6H4Cl2)
c.
Na2SiO3 
               Molar mass = 732.6 g/mol (Na12Si6O18)
17. Determine the empirical and molecular formulas for each of the following:

a.
Ethylene glycol, the substance used as the primary component of most antifreeze solutions: 38.7% C, 9.7% H, and 51.6 % O by mass; Molar mass = 62.1 g/mol  (C2H6O2)
b.   Caffeine, a stimulant found in coffee: 49.5% C, 5.15 % H, 28.9% N and 16.5% O

by mass; Molar mass = 195 g/mol (C8H10N4O2)
22
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WS 6.8 More Mole Review
1.
How many moles are there in 45.0 g of acetic acid, HC2H3O2? (0.75)
2.   What is the mass in kg of 125.50 moles of Strontium nitrate, Sr(NO3)2? (26.56)
3.   What is the mass in grams of 3.50 x 1021 molecules of Uranium hexafluoride, UF6? (2.05)
4.   7.46 x 1024 atoms of gold have what mass? (2441)
5.   How many moles are there in 1.0 lb. of table sugar? (Table sugar is sucrose, C12H22O11; 1 lb. =
453.6 grams) (1.3)
6.   Water has a density of 0.997g per milliliter. What is the mass of 250.0 ml (a cupful) of water?

How many moles of water does this represent? (13.9)
7.   Determine the percent composition of KClO3. (31.9; 29.0; 39.1)
8.   What is the percentage of water in strontium chloride hexahydrate? (41)
9.   What mass of selenium is found in 683 grams of sodium selenite, Na2SeO3? (312)
10. A sample of silver sulfide, Ag2S, has a mass of 62.4 grams. What mass of each element could be obtained by decomposing this sample? (54.3; 8.11)
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11.  Determine the empirical formula for a compound that is 93.5% niobium and 6.50% oxygen. (Nb5O2)
12. A sample of the compound copper fluoride has a mass of 0.858 grams. The sample contains

0.321 grams of fluorine.  What is the empirical formula for this compound? (CuF2)
13. A compound has an empirical formula of C2H2O. Its molar mass is 254 g/mol. Use the experimental molar mass to determine the molecular formula for the compound. (C12H12O6)
14. A 2.65-gram sample of powder contains 0.70 grams of chromium, 0.65 grams of sulfur.  The other element in the powder is oxygen. The compound has a molar mass of 392.2 g/mol. Determine the molecular formula for the compound. (Cr2S3O12)
15. Histamine is a substance released by cells in response to infection, stings or allergies.  A sample of histamine is composed of 208 mg of carbon, 31 mg of hydrogen, and 146 mg of nitrogen. Its molar mass is 111 g/mol.  What is the molecular formula for histamine? (C5H9N3)
24
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