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Honors Chemistry
2017-2018
WS 1.1 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, and state final units:

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, and state final units:

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, state final units:

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, state final units:

	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, state final units:

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 1.2 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 what we mean by 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 L


6)
Express each of the following in scientific notation: (assume that any zero 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. State final units.
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. State final units.
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, and state final units.
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 (3 sig fig)
b.   298.693 (5 sig fig)
c.
13.452 (2 sig fig)
d.   346 (2 sig fig)
4
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WS 1.3 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 1.4 Density Problems (be certain to specify final units)
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)
6
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WS 1.5 Density Problems (be certain to specify final units)
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)
7
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WS 1.6 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)
8
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ws 1.7 classifying matter

	
       Material
	      Pure Substance

or Mixture
	Element, Compound,

Homogeneous, Heterogeneous

	concrete
	
	

	sugar + pure water

(C12H22O11 + H2O)
	
	

	iron filings (Fe)
	
	

	limestone (CaCO3)
	
	

	orange juice (w/pulp)
	
	

	Pacific Ocean
	
	

	air inside a balloon
	
	

	aluminum (Al)
	
	

	magnesium (Mg)
	
	

	acetylene (C2H2)
	
	

	tap water in a glass
	
	

	soil
	
	

	pure water (H2O)
	
	

	chromium (Cr)
	
	

	Chex mix
	
	

	salt + pure water

(NaCl + H2O)
	
	

	benzene (C6H6)
	
	

	muddy water
	
	

	brass

(Cu mixed with Zn)
	
	

	baking soda (NaHCO3)
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WS 1.8 Elements, Compounds & Mixtures
The model kits contain two different sizes of Styrofoam balls and some toothpicks.  The two different sizes represent atoms of two different elements. Joining two or more Styrofoam balls together using toothpicks represents atoms being joined together chemically.

Using a model kit, build a representation of each item listed below. Then, in the box, draw a diagram to show how it would look if we could zoom in enough to be able to see atoms.

	A piece of Iron (Fe)
	A chunk of Sulfur (S)

	
	

	A sample of Iron Sulfide (FeS)
	A test-tube of Iron and Sulfur

	
	

	A test-tube of Iron and Iron Sulfide
	A test-tube of Sulfur and Iron Sulfide

	
	

	A test-tube of Iron, Sulfur, and Iron Sulfide
	A beaker of water (H2O)

	
	

	A test-tube filled with table salt (NaCl)
	A beaker of Salt  and Water

	
	


10
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WS 1.9 Types of Matter
Directions: Follow instructions as indicated
1)
Label each of the following as a pure substance, a heterogeneous mixture (colloid or suspension), or a homogeneous mixture (solution).

a.
Sea water b.   Sulfur

c.
Fluorine

d.   Beach sand 

2)
Which of the following are pure substances and which are mixtures? List the different phases for each one.

a.
Bromine liquid and its vapor

b.   A rock containing the minerals green dioptase and orange-yellow wulfenite 

c.
Paint, containing a liquid solution and a dispersed solid pigment

d.   Partially molten iron

3)
Indicate whether each of the following materials is a pure substance, a heterogeneous mixture, or a homogeneous mixture (solution) and explain your choice.

a.
Concrete b.   Bromine

c.
Gasoline

d.   Magnesium

4)
Which of the following are pure substances and which are mixtures?

a.
Baking powder containing sodium hydrogen carbonate and potassium hydrogen tartrate.

b.   A sugar solution with sugar crystals at the bottom

c.
Ink containing a liquid solution with fine particles of carbon

d.   Sand containing quartz (silicon dioxide) and calcite (calcium carbonate)

5)
What is a chemical? Where are chemicals found in nature?

6)
How does an element differ from a compound? How are elements and compounds different from mixtures?
11
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7)
What is the definition of a solution?  In chemistry, a phase is a sample or area with shares common characteristics. For example as glass of ice water has two phases: ice and liquid water.  A glass of soda (without ice cubes this time) also has two phases: liquid and gas. How many phases could possibly be present in a solution?

 8)
A chemist was asked to determine whether a solid sample was a mixture of a pure substance.  The chemist measured the melting point and found that the sample began to melt at 143 °C, but by the time the entire sample had melted, the temperature had risen to

154 °C.  What conclusion could the chemist make based on these observations? Explain.

  9)
Classify the following materials as heterogeneous mixtures (colloid or suspension), solutions, compounds or elements.  Explain each answer.

a.
Air

b.   Pen ink c.
Paper

d.    Table salt

e.
 Alcohol
f.
Apple slice

g.
Fog

h.   Plutonium i.
H2O

 10)
Explain how a mixture can either be heterogeneous or homogeneous. Use examples in your explanation.

12
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 11)
Why is a solution always a mixture, but not every mixture a solution?

 12)
One key difference between pure substances and mixtures is that mixtures can be

separated physically. Distillation is the method used to separate a solution (homogeneous mixture) of two liquids. What is the main physical property that must be considered when performing a distillation? Hint: Use the internet if necessary.

   13
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WS 1.10 Elements, Compounds & Mixtures:   Map It!
Using your understanding of “The Terms,” create a concept map or flow chart, which illustrates how they relate to each other. The map should include all of the terms on the definitions page of this activity.

(Hint: Begin your map with the most general term in the list.)
14
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WS 1.11 Physical vs. Chemical Properties
1.
Classify each of the following properties as physical or chemical. 


  a. The boiling point of ethyl alcohol

b. Temperature at which dry ice evaporates 
c. The flammability of ethyl alcohol

d. The smell of perfume

2.
The following list contains several properties of ozone (a pollutant in the lower atmosphere but part of a protective shield against UV light in the upper atmosphere.) Which are physical and which are chemical?

a. Bluish color

b. Pungent odor c. Very reactive

d. Decomposes on exposure to ultraviolet light e. Gas at room temperature

15
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WS 1.12 Law of Conversation of Mass
1)
In the explosion of a hydrogen filled balloon, 0.50 g of hydrogen reacted with 4.0 grams of oxygen to form how many grams of water vapor? (Water vapor is the only product).

2)
Are the following data sets on chemical changes consistent with the law of conservation of mass?

a.
A 12.8 gram sample of sodium completely reacts with 19.6 grams of chlorine to form 32.4 grams of sodium chloride.

b.   An 8 gram sample of natural gas completely reacts with 32 grams of oxygen gas to form 17 grams of carbon dioxide and 16 grams of water.

3)
A 56 grams sample of iron reacts with 24 grams of oxygen to form how many grams of iron oxide?

4)           An automobile runs for 10 minutes and burns 47 grams of gasoline. The gasoline combined 

with oxygen from air and formed 132 grams of carbon dioxide and 34 grams of water.      

How much oxygen was consumed in the process?  

16
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WS 1.13 Physical and Chemical Properties

A physical property is observed with the senses and can be determined without destroying the object.  For example, color, shape, mass, length and odor are all examples of physical properties.

A chemical property indicates how a substance reacts with something else.  The original substance is fundamentally changed in observing a chemical property.  For example, the ability of iron to rust is a chemical property.  The iron has reacted with oxygen, and the original iron metal is changed.  It now exists as iron oxide, a different substance.

Classify the following properties as either chemical or physical by putting a check in the appropriate column.

	
	Physical Property
	Chemical Property

	Blue color
	
	

	Density
	
	

	Flammability
	
	

	Solubility (Dissolve)
	
	

	Reacts with acid to form hydrogen
	
	

	Color changes from blue to red
	
	

	Supports combustion
	
	

	Melting point
	
	

	Reacts with water to form gas
	
	

	Reacts with a base to form water
	
	

	Smells bad as it sours
	
	

	Hardness (does it break easily?)
	
	

	Boiling point
	
	

	Can neutralize a base
	
	

	Luster (shiny?)
	
	

	Smells like lemons
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WS 1.14 Physical and Chemical Change

In a physical change, the original substance still exists.  It has only changes in form.  In a chemical change, a new substance is produced.  Energy changes always accompany chemical changes.

Classify the following as being a physical or chemical change.

1. Sodium hydroxide dissolves in water.

2. Hydrochloric acid reacts with potassium hydroxide to produce a salt, water and heat.

3. A pellet of sodium is sliced in two.

4. Water is heated and changed to steam

5. Potassium chlorate decomposes to potassium chloride and oxygen gas.

6. Iron rusts to form iron oxide.

7. When placed in H2O, a sodium pellet catches on fire as hydrogen gas is liberated and sodium hydroxide is formed.

8. Evaporation

9. Ice melting

10. Milk sours

11. Sugar dissolves in water.

12. Wood rotting

13. Pancakes cooking on a griddle (Bisquik and water)
14. Grass growing in a lawn

15. Food is digested in the stomach.

16. Water is absorbed by a paper towel.
17. Sugar dissolves in hot water.

18.  Sugar burns in a pot

19. A metal surface becomes dull because of continued abrasion. 

20. A metal surface becomes dull on exposure to air.

21. The explosion of gunpowder in the barrel of a gun.

22. The melting of gold in a furnace.

18

23. Bubbling that occurs upon mixing baking soda and vinegar

24. The bubbling that occurs when water boils.

25. Suppose a mixture contained salt, copper powder, and iron filings. Describe how you could separate and isolate the components of the mixture.

26. Several pieces of graphite from a mechanical pencil are (a) broken into tiny pieces. Then the

   pile of graphite is (b) ignited with a hot flame.  Classify (a) and (b) as chemical or physical  
   changes.

19
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1.15 Matter Review
1.
Classify the following substances as element, compound, solution or heterogeneous mixture.  Explain each choice:

a.
Raisin bran 

b.    Potassium 

c.
Pen Ink

d.   Carbon dioxide

e.
Soda with bubbles 

f.
Chocolate milk

2.   Label each of the properties or changes given as chemical or physical.


 a.
Conductivity

b.   Melting point 

c.
Wood burning 

d.   A cake baking

e.
Sugar dissolving 

f.
Water boiling

3.
Are the following data sets on chemical changes consistent with the law of conservation of mass? Explain.



a. A 7.5 gram sample of hydrogen gas completely reacts with 60.0 grams of 



    oxygen gas to form 67.5 grams of water.



b. A 60.5 gram sample of gasoline completely reacts with 243 grams of oxygen 



     to form 206 grams of carbon dioxide and 88 grams of water.

20
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