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Honors Chemistry
2015-2016
WS 2.1 Practicing Significant Figures; Errors of Measurement
Directions: Following instructions below:

I. Determine the number of significant figures in each of the following numbers:
	a.
	5.432 g
	b.
	40.319
	c.
	146 cm3

	d.
	3.285 cm
	e.
	0.189 lb
	f.
	429.3 g

	g.
	2873.0 cm3
	h.
	99.9 ml
	i.
	0.000235 g

	j.
	144 lb
	k.
	2500 cm
	l.
	2500.0 cm

	m.
	1.04 x 1014  g
	n.
	3.58 x 10-9 nm
	o.
	48.57193 lb

	p.
	8365.6 g
	q.
	0.002300 mg
	r.
	7.500 x 108  oz

	s.
	3.92 x 10-4 g
	t.
	1.000 x 103 lb
	
	


II. Add and express to the appropriate significant digits:

a.
12 cm + 0.031 cm + 7.969 cm =

b.   0.085 cm + 0.062 cm + 0.14 cm =

c.
1 g + 3.912 g + 7.0518 g + 0.00013 g =
d.   30.5 g + 16.82 g + 41.07 g + 85.219 g =

e.
143.0 cm + 298.25 cm + 68.45 cm + 6 cm

f.
29.49 cm + 83.46 cm + 107.05 cm + 26.618 cm = g.
0.0653 g + 0.08538 g + 0.07654 g + 0.0432 g = h.   0.0653 g + 0.08538 g + 0.07654 g + 0.0432 g = i.
1.8 x 10-5 cm + 3.25 x 10-4 cm + 4.6 x 10-5 cm =

j.
63.489 ml + 126.2 ml + 68.85 ml + 12.05 ml =
1
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III. Subtract and express to the appropriate significant digits:

a.
41.025 cm – 23.28 cm =
b.   289 g – 43.7 g =

c.
145.63 mL – 28.9 ml =
d.   462.47 g – 39.9 g =

e.
40.008 ml – 29.0941 ml =

IV. Multiply:

a.
2.89 cm X 4.01 cm =
b.   17.3 cm X 6.2 cm =

c.
3.08 m X 1.2 m =
d.   5.00 mm X 7.3216 mm =

e.
20.8 dm X 123.1 dm =
f.
5 cm X 5 cm =

g.
5.0 cm X 5 cm =
h.   5.0 cm X 5.0 cm =

i.
4.8 x 102  m X 2.101  103  m =
j.
9.13 x 10-4 cm X 1.2 x 10-3 cm =
k.
4.218 cm X 6.5 cm =
l.
150.0 m X 4.00 m =

m.  282.2 km X 3.0 km =
n.   14 x 10-8 m X 3.25 x 10-6 m =

o.   2.865 x 104  m X 1.47 x 103   m 

V.       Divide:

	a.
	8.071 cm2  ÷ 4.216 cm =
	b.
	109.3758 m2  ÷ 5.813 m =

	c.
	24,789.4 km2  ÷ 43.5 km =
	d.
	6.058 mm2  ÷ 0.85 mm =

	e.
	4.819 cm2  ÷ 9.852 cm =
	f.
	139.482 m2  ÷68.75 m =

	g.
	4.23 m2  ÷ 18.941 m =
	h.
	85.621 km2  ÷ 8.05 km =

	i.
	6.023  1014  mm2  ÷ 5.813  1012 mm =
	j.
	1.142  10-8 mm2  ÷ 8.5  10-4 mm =


VI. Express the answers to the following problems using significant figures:

a.
0.057 mL X (760 mm/40 mm) X (273 K/250 K) =

b.   142.0 ml X (745 mm/785 mm) X (300.0 K/295 K) =

c.
51.3 g X (44.962 amu/115.874 amu) =

d.   83.495 g X (172.76 g/260.00 g) =

e.
6.025  1014  cm3  X (20,000.0 mm/142.5 mm) X (273.0 K/315.0 K) =
2
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WS 2.2 More Significant Figures

1)
List the number of significant digits for each of the following.

a.
1 km
b.   1.5 ml

c.
2.15000 cm2
d.   5.380000 s

2)
What is the difference between counting and measured numbers? Which are expressed using significant digits?

3)
How many significant digits are there in each of the following quantities?

a.
20 kg
b.   0.0051 g c.
11 m
d.   0.010 s

e.
90.4 °C
f.
0.004 cm g.
0.089 kg
h.   0.00900 L i.
100.0 °C
j.
20 cars

4)
Define in your own terms precision and accuracy.

5)
How many significant figures are there in the following measured quantities?

a.
1.0370 g
b.   0.000417 m
c.
0.00309 cm d.   100.1 °C
e.
9.0010


6)
Express each of the following in scientific notation: (assume that any digits to the right of the last nonzero digit are not significant figures.)

a.
1250 g

b.   13,000,000 M

c.
60,230,000,000,000,000,000,000 atoms d.   214,570 mg

e.
31.47 g

7)
Write the following in decimal notation:
	a.
	3 X 1010 m
	b.   2.54 X 10 –5  m

	c.
	122 X 10-2
	d.   3.4 X 10–7 g

	e.
	0.0325 X 106  cm
	


8)
Perform the following arithmetic and express the answers in the proper number of significant figures.

Assume the values come from measurements.
i.   2.41 cm X 3.2 cm ii.   4.025 m X 18.2 m
iii.   81.4 g/104.2 cm3

iv.   3.476 g - 0.0002 g v.   81.4 g – 0.002 g
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9)

Perform the following calculations and express your answers in scientific notation rounded to the proper number of significant figures. Assume all the values come from measurements.

i.   (2.047 X 108 m) + (14.33 X 108 m)
ii.   (12.4 X 108m) + (92.7 X 107 m)
iii.   (42.003 X 105 m) – (3.25 X 103 m)
iv.   118.45 mol – (.033 X 103 mol)

v.   1.00 °C + (3.75 X 10-8  °C)

10)
The circumference of the earth at the equator is 40,000 km. This value is precise to two significant figures.  Write this in scientific notation to express correctly the number of significant figures.

11)
Do the indicated arithmetic and give the answer to the correct number of significant figures:

i.   (8.71 X 0.0301)/0.056 ii.   0.71 + 81.8

iii.   934 X 0.04356 + 107

iv.   (847.89 – 847.73) X 14,673

12)
How many significant figures are there in each of the following?

a.
0.285 km
b.   0.003010 g c.
3.600 X 1012  nm
d.   4102 ml

e.
136.509 g
f.
100.20 m

g.
0.07302 atm
h.   6.000 X 104 J

i.
1500 min

13)
Calculate the following to the correct number significant figures:

a.
2.63 g/4.982 cm3
b.   13.54 miles/5.00 hours
c.
13.2 g + 1468 g + 0.04 g
d.   (2 g + 0.127 g + 459 g)/(6.2 cm3  – 0.567 cm3)
14)
Round off the following quantities to the indicated number of significant figures:

a.
7.4855 g (3 sig fig)
b.   298.693 (5 sig fig)
c.
13.452 (2 sig fig)
d.   346 oz (2 sig fig)
4
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WS 2.3 Metric System
Directions: Convert each of the given measurements to the unit indicated.

1)
360 g to  
mg
2)
0.00238 cg to 
g

3)
13.52 g to  
kg
4)
0.014 kg to  
cg

5)
43.25 cg to  
mg
6)
641.5 mg to
 
g

7)
281 ml to  
l
8)
4.305 l to  
ml
9)
28.5 ml to  
l
10)
1.832 L to  
ml
11)
61.2 µl to  
ml
12)
30.2 ml to  
µl
13)
6.58 cm to
 
mm
14)
18.05 m to  
cm

15)
3.80 km to  
m
16)
14.28 m to  
km
17)
35.85 cm to  
km
18)
40.6 dm to  
mm
19)
1.05 mm to
 
cm
20)
80.35 µm to  
mm
21)
4.32 cm to  
µm
22)
6.432 mm to 
cm

23)
0.0418 mm to  
hm
24)
8.75 mm to  
dm
5
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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)
6
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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)
7
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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)

8
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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)
9
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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)

10
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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)
11
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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)
12
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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)
13
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WS 2.8 Density Problems
1.
Calculate the density of an object which has a volume of 12.5 cm3 and a mass of 19 grams. (1.52)
2.   An object with a mass of 5.1 grams is placed into a graduated cylinder which reads 10.5 ml. The water subsequently rises to 18.3 ml. What is the density of this object? (0.65)
3.   Determine the volume of an object which has a density of 0.95 g/ml and a mass of 125 grams. (131.58)
4.   If the density of copper at 20oC is 8.933 g/cm3, if the mass of a penny is 3.16 grams, what would be the volume of a one-cent copper coin at 20oC? (0.35)
5.   The density of a sodium hydroxide solution is 1.1589 g/mL. What is the mass of 550 mL of this solution?

(637.4)
6.   What is the volume of a tank that can hold 18,754 Kg of methanol whose density is 0.788g/mL? (2.38 
107)
7.   What is the density, in g/ cm3, of a board whose dimensions are 5.54 cm x 10.6 cm X 199 cm and whose mass is 28.6 Kg? (2.45)

8.   CaCl2  is used as a de-icer on roads in the winter. It has a density of 2.50 g/ cm3. What is the mass of 15.0 L of this substance? (37,500)
14
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WS 2.9 Density Problems

1)
You have a rock with a volume of 15cm3 and a mass of 45 g. What is its density? (3.0)
2)
You have a different rock with a volume of 30cm3 and a mass of 60g. What is its density? (2)
3)
In the above two examples which rock is heavier? Which is lighter? 
4)
You decide you want to carry a boulder home from the beach. It is 30 centimeters on each side, and so has a volume of 27,000 cm3. It is made of granite, which has a typical density of 2.8 g/cm3. What is the boulder’s mass? (75,600)
5)
Rocks are sometimes used along coasts to prevent erosion. If a rock needs to weigh 2,000 kilograms (about
2 tons) in order not to be shifted by waves, how big (what volume) does it need to be? You are using
basalt, which has a typical density of 3200 kg/m3. (0.625)     
6)
A golden-colored cube is handed to you. The person wants you to buy it for $100, saying that is a gold nugget. You pull out your old geology text and look up gold in the mineral table, and read that its density is 19.3 g/cm3. You measure the cube and find that it is 2 cm on each side, and has a mass of 40 g. What is its density? Is it gold? Should you buy it? (5)

7)         The density of paper is 1.20 g/cm3.   What is the mass of the paper in a notebook that is 76 mm thick, 215.9 mm wide, and 279.4mm long?  Express your answer in significant digits. (5.5 x 103)
8)        In pottery class, you throw a pot from a lump of wet clay.     Your pot's mass is 5.5 Kg.     After the pot is fired, its mass is 4.9 Kg.     The density of wet clay is 1.60 g/cm3 and the density of fired clay is 1.36 g/ cm3.   What was the volume of your pot before it was fired?  What was the volume of the pot after it was fired?

Express your answer in significant digits. (3400; 3600)

   9) 
 The Italian government is giving Michelangelo's David a bath.     In the newspaper, there was a photo of a person working on the statue.     Their hand was half the size of the statue's hand.  If the statue is 4.9m3 and the density of marble is 2.76 g/cm3 what is the mass?  Express your answer in significant digits. (1.4  107)
  10)    
The volume of the aquarium in a classroom is 1890 L.     The density of seawater is 1.03g/mL.   What is the mass of the water in the tank?  Express your answer in significant digits. (1,950,000)
15
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           2015-2016
WS 2.10 Measurement and Calculation Review
Remember to use factor label and express all answers to the correct number of significant digits.

1.   Determine the number of significant digits in each of the following:
 
	a.
	6.7090

	b.
	0.0384

	c.
	12,000

	d.
	3400.

	e.
	100.050


        2.   Calculate the volume of a rectangular pan that is 27.0 cm long, 14.55 cm wide, and 9.3
              cm high. Express your answer to the appropriate number of significant digits.

3.   Write the following numbers in scientific notation:

a.
1450

b.   16,300

c.
0.002360

4.   Write the following numbers in standard notation:

a.
7.72  10-3
b.   9.14  105
c.
5.391  10-7
5.   Calculate the density of an object that occupies 17.1 cm3  and has a mass of 39.26g.  Will that object float in water, given that the density of water is 1.00 g/cm3? Explain your answer. (2.30)
6.   Find the mass of an object with a density of 4.5 g/ cm3   and a volume of 12 cm3. (54)
7.   Convert a height of 5 feet, 6 inches to meters.  (2)
8.   If I run at a decent pace, I can burn 625 calories in one hour. (There is the problem that I can’t run for an hour, but we won’t discuss that.) How many hours must I run in a month to burn off a Chipotle’s fajita, if the fajita contains 515 calories and I eat 2 fajitas each week? (6.59)
9.   A platinum atom has a diameter of 0.276 nanometers. How many platinum atoms would have to be aligned in a single row, to form a line 4.6 miles long? (2.7  1013)
10. Convert 37.5 feet per second to kilometers per year. (360,000)
16
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