General Chemistry Unit 1: The Chemistry Lab
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Safety
Do Now: Read through safety rules with your teacher. Each question is either true or false.  Indicate your answer in the margin by marking a T for true or an F for false.
_____  1) You should always make sure your teacher is present whenever you are working in the    laboratory.

_____  2) You should notify your teacher immediately in the event of injury to yourself or others.

_____  3) Safety goggles must be worn at all times while working in the laboratory, even when cleaning up after an experiment.

_____  4) A thorough reading of the experimental procedure before class is important to safety.

_____  5) An apple may be eaten during an experiment.

_____  6) The teacher should be notified of all chemical spills, unless they are very minor.

_____  7) The only safety concern when working with electrical equipment is that it be dry.

_____  8) If glassware is chipped, but the chip is smooth and not jagged, it may be used in the laboratory.

_____  9) Burners and heaters should be turned off when not in use, unless they are going to be used in a minute or two.

_____  10) Only glassware that is meant to be heated should be used for heating.

_____  11) When a test tube is being heated, its mouth should be pointed away from everyone.

_____  12) Any heated equipment and materials should be allowed to stand and cool before being touched.

_____  13) Odors are best detected by placing your nose directly over the opening of the container.

_____  14) Hair is combustible, and long hair should be tied back whenever work involves the use of burners or flames.

_____  15) If you do not know what two substances are, it is okay to mix them.

_____  16) You should watch an open flame and not walk away from it.

_____  17) You should never taste anything unless instructed to do so by your teacher.

_____  18) Ties, jackets, and loose sleeves are good examples of proper laboratory clothing.

_____  19) Purses, books, etc. should be kept on the floor near your lab station.

_____  20) Spills should be reported to the teacher and cleaned up right away.

_____  21) Broken glass should be thrown away in the regular trash can.

_____  22) Safety equipment, such as safety goggles and aprons, is worn to protect you and your clothing from spills.

_____  23) When heating something in a test tube you should point the tube at your partner.

_____  24) Long hair should be tied back during an experiment.

_____  25) It does not matter what the instructions say, you can perform an experiment any way you want to.

_____  26) When lighting a burner, you should turn on the gas and then light the match.

_____  27) Glassware can be handled as soon as you take it away from the flame.

_____  28) Everyone should know the locations of all the safety equipment.

_____  29) If you took too much of a chemical, you should not put the extra back into the stock bottle.

What is Chemistry?
Do Now:  In a complete sentence, answer the following question: What Does a Chemist Do?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Check your Understanding:

After reading the passage below,  re-read your answers to the do now question.  

Edit your writing to reflect the additional understanding of what a chemist does based on the reading. Write one paragraph summary on a sheet of paper to be collected describing what a chemist does.  Support your writing with examples from the reading.  In addition, give your definition for the underlined terms. Use clues from the reading to help you.

What are some of the things that chemists do?
Like most scientists, they observe and measure components of the natural world. Based on these observations they try to place things into useful, appropriate categories and to formulate scientific laws which summarize the results of a great many observations. Indeed, it is a fundamental belief of all science that natural events do not occur in a completely unpredictable fashion. Instead, they obey natural laws. Therefore observations and measurements made on one occasion can be duplicated by the same or another person on another occasion. Communication of such results, another important activity, affords an opportunity for the entire scientific community to test an individual’s work. Eventually a consensus is reached, and there is agreement on a new law.

Like other scientists, chemists try to explain their observations and laws by means of theories or models. They constantly make use of atoms, molecules, and other very small particles. Using such theories as their guides, chemists synthesize new materials. Well over 3 million compounds are now known, and more than 9000 are in large-scale commercial production. Even a backpacker going “back to nature” takes along synthetic materials such as nylon, aluminum, and aspirin. 

Chemists also analyze the substances they make and those found in nature. Determining the composition of a substance is the first step in understanding its chemical properties, and detection of very small quantities of some materials in the natural world is essential in controlling air and water pollution. Another role that chemists play is in studying the processes (chemical reactions) by which one substance can be transformed into another. Will the reactions occur without prodding? If so, how quickly? Is energy given off? Can the reactions be controlled - made to occur only when we want them to? Many persons in other sciences as well as in daily life are constantly doing chemistry, whether they call it by name or not. Indeed, each of us is an intricate combination of chemicals, and everything we do depends on chemical reactions. In studying chemistry you will be able to learn how to apply chemical facts and principles to the problems you will face in the future. Many of the problems are probably not even known yet, and scientists could not possibly anticipate them. If you have learned how to think “chemically” or “scientifically,” however, you will be better prepared to face them.

Pure vs. Applied Chemistry
Do Now: Read the following article, underline or highlight information that you believe is important in the passage. In a complete sentence answer the following question: How are pure and applied chemistry related?

Some chemists enjoy doing research on fundamental aspects of chemistry. This type of research is sometimes called pure chemistry. Pure chemistry is the pursuit of chemical knowledge. The chemist does not expect that there will be any practical use for the knowledge. Most chemists do research that is designed to answer a specific question. Applied chemistry is research that is directed toward a practical use for the knowledge. In practice, pure chemistry and applied chemistry are often linked. Pure research can lead directly to an application, but an application can exist before research is done to explain how it works. Nylon and aspirin provide examples of these two approaches.

Nylon

For years, chemists didn’t fully understand the structure of materials such as cotton and silk. Hermann Staudinger, a German chemist, proposed that these materials contained small units joined together like links in a chain. In the early 1930’s, Wallace Carothers did experiments to test Staudinger’s proposal. During his research, Carothers produced some materials that don’t exist in nature. One of these materials, nylon can be drawn into long, thin silk like fibers. Because the supply of natural silk was limited, a team of scientists and engineers were eager to apply Carother’s research to the commercial production of nylon.

Aspirin

Long before researchers determined how aspirin worked, people used it to relieve pain. By 1950, some doctors began to recommend a low daily dose for patients at risk for a heart attack. Many heart attacks occur when blood clots block the flow of human blood through arteries in the heart. Some researchers suspected that aspirin could keep the blood clots from forming. In 1971, it was discovered that aspirin can block production of a group of chemicals that cause pain. These same chemicals are also involved in the formation of blood clots.

Technology

The development of nylon and the use of aspirin to prevent heart attacks belong to a system of applied science called technology. Technology is the means by which a society provides its members with those things that are needed or desired. 

How are pure and applied chemistry related?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Metric System
In chemistry we measure matter using SI units.  This is an abbreviation for System International.

SI BASE UNITS (AKA Base Units):      

   **If you forget, use Tables C and D in your Reference Tables!
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*Example:  In the word kilometer, the root word (base unit) is “meter” and the prefix is “kilo.”  Kilo means multiply the root word by 1000.  Therefore, one kilometer is 1000 meters (1 km = 1000 m).
Conversion Factors – a mathematical expression that relates two units that measure the same type of quantity.
Examples:      1 min = 60 sec          1000 g = 1 kg              1 L = 1000 mL

Using TABLE C in your reference table you can do simple metric conversions without having to memorize anything.

1. Locate the prefix assigned to the measurement unit that you are starting with and then find the prefix that you want to convert to.

2.  Count the number difference between the factors and then move your decimal that many places 

Example:

· The factor for centi is -2 and the factor for milli is -3.  

· The difference between the two factors is 1.

· Since you are moving down the chart you move the decimal one place to the right.
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Metric Practice

Complete all of the following conversions.  Please show all work and report the answer with the proper units.

1. How many milliliters are there in 21.59 L?

2. Convert 1.62 m into centimeters.

3. Convert 15 g to kilograms.
4. How many kilograms are in 2648 grams?

5. Convert 253 mL to liters.
6. Convert a measurement of 100 cm to its equivalent in m.

7. Convert a measurement of 0.001 m to its equivalent in mm.



8. Convert a measurement of 10. L to its equivalent in mL.




9. Convert a measurement of 1000 g to its equivalent in kg.




10. Convert a measurement of 50 cm to its equivalent in m.




11. Convert 24 mg to g.









12. Convert a measurement of 36 mL to its equivalent in L.
13. Convert a measurement of 0.00883 km to its equivalent in m.



14. Convert a measurement of 350.0 g to its equivalent in kg.



15. How many mL are in 0.0895 L?







16. Convert 1258 cm to meters.

17. Convert 2500 mL to liters.

18. Convert 0.0290m to millimeters.

Measuring Matter
1. Mass vs. Weight
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*We really only work with MASS in chemistry class!

** We have the same MASS whether we are on earth or on the moon.  The different forces of gravity on each cause us to weigh more on earth than on the moon though (this is why we float on the moon!)
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2. Volume - amount of SPACE an object takes up

· Techniques:

Liquids ( use graduated cylinder

                                             Measurements are read from the bottom of the MENISCUS                         
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Regular Solids ( measure dimensions and use l x w x h formula 

***you need to MEMORIZE:



1 cubic cm (1cm x 1cm x 1cm ) = 1 cm3  = 1 milliLiter  (mL)

Irregular Solids (  Displacement method
Intial volume-final volume
3. Density:  amount of mass in a given volume (space); ratio of mass to volume

Formula (Table T): D = m/V
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  BOX A

        BOX B

Which box has a higher density?  Explain your answer. 

Density Practice
1. What is the difference between mass and weight?

2. Calculate the density of a cube that is 5 cm by 2 cm and is 2 cm tall.  The mass of the cube is 10 grams.  SHOW ALL WORK!!

3. When reading any volume in the laboratory, we always read where the bottom of the water curve falls.  This is called the ________________.
4. What is the density of an object with a mass of 60 g and a volume of 2 cm3?
5. If you have a gold brick that is 2 cm x 3 cm x 4 cm and has a mass of 48 g, what is its density?

6. If a block of wood has a density of 0.6 g/ cm3 and a mass of 120 g, what is its volume?

7. What is the mass of an object that has a volume of 34 cm3 and a density of 6 g/ cm3?

8. Look up the density of the element sodium on Table S.  If I gave you a slice of sodium metal that had dimensions of 3.0 cm by 2.0 cm by 0.25 cm, then what would its mass be?
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 Graphing Data
Do Now:  Label the parts of a graph on the blank graph below:
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Graphing Rules:

 
1. Give your graph a title. The title should describe what the graph represents and include both the manipulated and responding variables.
 
2. Decide which variable is the manipulated variable.  This variable should go along the x-axis.  The responding variable should go along the y-axis.  Both axis should be labeled and include a unit of measurement.
 
3. Decide on the numerical scale to use for each axis and then number each axis.  (The scales do not have to be the same for both axes.) The scales should be consistent for each axis and use up the whole piece of graph paper.
  
Line Graph: Shows the Relationship between 2 variables     

HOW TO DECIDE ON A SCALE:
A.  Take the largest and smallest number of your variable and subtract.
 
B.  Count the number of LINES on your graph paper.
 
C. Divide the # in A by the # in B.
 
D. Round up to the nearest whole number then use that number as the scale.  Try to use a number with multiples that are easy to use.  EX: 1, 2, 5, or 10’s
 
4. Start your scale with zero whenever possible. // marks can be used to show a break in the scale.
 5. Plot the data as points on the graph.  This is called a scatterplot graph. Using a straight edge, draw a “best fit line” through the points.
 
Title: Distance vs. Time for Freefall           Title: Distance vs. Time Squared for Freefall





 HYPERLINK "http://honolulu.hawaii.edu/distance/sci122/SciLab/L6/dvst2stat.gif" 

 INCLUDEPICTURE "http://honolulu.hawaii.edu/distance/sci122/SciLab/L6/dvst2.gif" \* MERGEFORMAT 




 HINT: If you are plotting two sets of data on the same graph, they should each have their own “best fit line” in different colors.
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6. When plotting more than one set of data on the same graph, use different colors or different types of lines to distinguish them.  You must include a key or legend.    
Bar Graph- Categorical data. Shows the relationship at a glance.
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Graphing Practice
Look at the graph on the right and answer the questions.  

1. What is the label on the x-axis?

          …the y-axis?

2. What units are used to describe these labels?

…x

      …y


3. Describe in detail what you think the experimenter

did to get the data for this graph.






4. Over what time interval(s) does the temperature

remain constant? Include units.


5. Over what time interval(s) is the temperature

rising? Include units.


6. What is the temperature of the water after four

minutes? Include units.


7. At what time is the temperature 10oC? Include units










Time (min)
Graphing Review
1. Sketch an example of the following graphs:

a. A direct graph

b. An indirect graph

c. A graph with an increasing in value and a fast rate

d. A graph with a n increase in vale but a slow rate


2. List at least 5 things you need to when graphing data.

3. Define dependent and independent variable in your own words.

4. Give examples of independent variables used in chemistry.

5. Under what circumstances will a scientist use a bar graph instead of a line graph?

6. Explain what interpolation means.

7. Explain what extrapolation means. 

8. Why is it necessary to use constant intervals on a graph?

9. When numbering axes, does the graph have to start at zero?

A student studied the change of temperature of a reaction over time. The student’s data is in the table below. Graph the data by plotting time versus temperature. 

	Time (min)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Temperature (C)
	0
	20
	42
	64
	84
	102
	120
	142
	164
	181


	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Unit 1 General Chemistry Review

THE STUDY OF CHEMISTRY

1. Chemistry studies the composition and structure of matter. The chemical changes investigated usually deal with substances changing their inherent properties such as burning, reacting, rusting, and the production or use of energy.


a. Which branch of science investigates the changes matter undergoes? 


b. Which of the following would a chemist study?



(1)  The respiratory system


(3)  How fast a car can drive when roads are wet



(2)  Pressure systems and weather

(4)  The ratio of chemicals in gasoline

2. Pure chemistry is the pursuit of chemical knowledge including research designed to answer specific questions. Applied chemistry is more practical, used in medicine and design.


a. Which of the following is applied chemistry and which are pure chemistry?



(1) Studying the element hydrogen.



(2) Researching the affect of Tylenol on headaches.



(3) Studying the compound octane.



(4) Developing new antibiotics.
3. A theory is an educationally sound idea a scientist has to explain how something works. It is generally accepted by scientists but has the ability to be disproven. A law is a proven answer with no exceptions.


a. Which can be modified easier: a theory or a law? _____________


b. Which is more reliable, a theory or a law? ___________

METRIC

4. Using tables on page one of your reference table you should be able to identify which unit is used to measure each quantity and you should be able to convert between units using the prefixes.   Locate the prefix assigned to the measurement unit that you are starting with and then find the prefix that you want to convert to. Count the number difference between the factors and then move your decimal that many places.


a. identify the unit used for each quantity:



(1) mass
_________

(4) temperature 
__________



(2) volume
_________

(5) length

__________



(3) energy 
_________

(6) time

__________


b. Convert the following:



(1)  568 mL to L 
___________________



(2) 0.00897 g to mg
___________________



(3) 45700 mm to km 
___________________

5. Density is the measurement of mass divided by volume. A substance’s density can help identify it. For example, water’s density is 1.00g/mL. Substances float in water of they have low densities, and sink when their densities are greater than 1.00 g/mL. 


a. Calculate the density of 5.00 gram sample of an unknown substance, which has a volume of 5.15mL.


b. Using table S, identify the unknown substance in question (a) above. __________________________


c. Calculate the mass of a substance with a density of 2.50 g/mL and a volume of 23.0mL.


d. Calculate the volume of a metal rectangle with a height of 2.0cm, a length of 3.0cm, and a width of 
  
    1.0cm.


e. If the metal in question (d) above is iron, calculate the mass. (Hint: density is on table S)

GRAPHING

6. Give your graph a title. The title should describe what the graph represents and include both the manipulated and responding variables. Decide which variable is the manipulated variable.  This variable should go along the x-axis.  The responding variable should go along the y-axis.  Both axis should be labeled and include a unit of measurement. Decide on the numerical scale to use for each axis and then number each axis. (Take the largest and smallest number of your variable and subtract. Count the number of LINES on your graph paper. Divide the original number by the number of lines. Round up to the nearest whole number, and then use that number as the scale. ) Draw a “best fit line” through the points.

a. Graph the following data: time on the x-axis.

	Time (s)
	Temperature (K)

	1
	320

	2
	280

	3
	240

	4
	200

	5
	160

	6
	120

	7
	80

	8
	40

	9
	20

	10
	0


	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


How much MATTER something has





MASS





WEIGHT





Depends on gravity (force pulling object toward earth, moon, or other planet)





Directly proportional: as mass increases, weight increases
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11. Estimate the temperature of the reaction after 120 minutes has passed. 


12. When you completed question 11, did you interpolate or extrapolate?


13. Estimate the temperature of the reaction after 45 minutes has passed. 


14. When you completed question 11, did you interpolate or extrapolate?


15. Does this graph represent a direct or indirect relationship?
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