Lab Safety / Measurement Activity Packet

Safety Rules / Equipment Stations Review Activity
Purpose:  To familiarize students with the types and uses of common equipment and safety procedures in a high school chemistry lab. 

A.   INTRO to Safety in the Chemistry Lab  Directions:

1. Students will number off to have 14 groups of 2-3 students.

2. Each group will go to a station where they will find a dry erase board with a label.  

3. All students in the group will write words or phrases defining / describing the use or safety items involved with that central word.

4. Students may use their Flinn safety rules to help with ideas. ( Do not repeat words that are present already)

5. After 1 minute the groups will rotate to the next station and add to the phrases.  

6. The last rotation group will present what was listed on the sheet

7. Ask students to write neatly and keep phrases short / and appropriate.

8. Erase boards at the end of the lesson for the next class.
___________________________________________________________________________________________________

B.  Material Safety Data Sheet (MSDS) Activity

Purpose:  To become familiar with the MSDS sheet.
Procedure:  Part 1: 

1. Obtain an MSDS sheet from your teacher.  Read the sheet.  Pay attention to synonyms or common names, handling precautions, health hazards, fire hazards and chemical incompatibility.

2. Answer the questions below.

Questions: Our Chemical is: _________________________
1. List any common names for your substance.  

2. When may you encounter your substance?

3. What does your substance look like?  (These are examples of physical properties.)

4. Where do you find information about flammability on the MSDS sheet?  List the name as well as the section number.

5. What may happen if you inhale your substance?

6. What substances are incompatible with your chemical?  

7. What chemicals should not be stored with your chemical?

8. How do you clean up a spill of your chemical?

9. List any special protection or precautions.

Part 2:

1. Create an “imaginary” chemical and fill in blanks on the FAKE SCIENTIFIC INC.MSDS form with all of the pertinent information. 

______________________________________________________________________________________________________
C. Hazard Ratings Activity:  

Purpose: To determine the meaning of hazard ratings for a given chemical, create a rating sign for display in the classroom, and to present the groups sign to the other groups in the class.  

Directions:  

1. Obtain your hazards template paper from your teacher.

2. Obtain your chemical that you will create your sign from based upon your group number. 

3. Determine and Write the hazard rating numbers in the proper boxes. 

4. Color your sign according to the proper color of the rating indicators. 

5. List on the sign in the space provided, the specific hazards based upon the numbers rating. 

6. When the sign is complete, walk from group to group presenting your sign to them.  Make sure you explain your specific ratings and what they mean.

7. Bring your sign to your teacher to get credit.  Make sure all group members have their name on the sign.   

8. Display the sign on the walls in the lab using tape.

	Fake Scientific INC

	Section 1 — Chemical Product and Company Identification


	Name: _____________________________________

synonym:_____________________



	Section 2 — Chemical Product and Company Identification

	

	Section 3 — Hazards



	

	Section 4 — First Aid Measures



	

	Section 5 — Fire Fighting Measures



	

	Section 6 — Accidental Release Measures



	

	Section 7 — Handling and Storage



	

	Section 8 — Exposure Controls, Personal Protection



	

	Section 9 — Physical and Chemical Properties



	

	Section 10 — Stability and Reactivity



	

	Section 11 — Toxicological Information



	

	Section 12 — Ecological Information



	

	Section 13 — Disposal Considerations



	

	Section 14 — Transport Information



	

	Section 15 — Regulatory Information



	

	Section 16 — Other Information



	


Group Members Names

D.  oC   vs  oF update for computer
Purpose:  To become familiar with the use of the Lab Pro interface for collecting temperature, to determine the relationship between Celsius and Fahrenheit,to investigate the concepts of precision and accuracy and to review proper graphing skills.
Procedure:  
1. Using the Lab Pro, the computer and 2 temperature probes you will collect 3 different temperatures of water in Celsius and Fahrenheit at the same time. Use the directions below to set up the computer for data collection.

a. Plug in 2 temperature probes—one in channel 1 the other in channel 2 of the Lab Pro Interface.

b. Open the LOGGER PRO program on the desktop of the computer.

c. To change the 2nd probe to TEMPERATURE IN F –scroll down using the blue arrow keys to CH 2----ENTER-----#5 TEMPERATURE IN F
d. Scroll down using the blue arrow keys to MODE:----ENTER----Events With Entry---#1 OK---#2 START
e. Place both probes in a beaker of ice water,(do not dispose of this water yet!!!) TRIGGER.—ENTER VALUE—1
f. Place both probes in a beaker of tap water, ,(do not dispose of this water yet!!!)  TRIGGER.—ENTER VALUE—2
g. Place both probes in a beaker of warm water that you obtained from the kettle in the back of the room, ,(do not dispose of this water yet!!!) TRIGGER.—ENTER VALUE—3
h. Transfer these values to your calculator or record them in data table 4.

2. Using a standard alcohol thermometer, measure the three different temperatures of water in Celsius.  Record answers to 2 decimal places in table 4.  
Temperature Values Table 
	Unit of Measurement
	Constant

Ice
	Temp probe

ice water


	Temp probe

Tap water


	Temp probe

Warm water


	Constant

Boiling water

	0 Celsius
	0 


	
	
	
	100

	0 Fahrenheit 
	32


	
	
	
	212


Actual Slope: ____________________________________Experimental Slope: __________________________________
Graph your data from the Lab here: 
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E.  Measurement: 

1. What is measurement?

2.  Complete the following missing items in the chart.

Dimension


Unit



Instrument used to measure
Mass


           a ___________
                             b. ___________________

c. _____________

ml


              d. _________________

temperature

          e. ____________

              f.____________________

 g. __________

          h. ____________

                     metric ruler

i.___________

          j._____________

              calculation of measured mass divided 










by measured volume.

3. What are significant figures?  Why are they necessary?
4.  Summarize the rules for Sig Figs here:  

5. Determine the number of Sig Figs in the following numbers.

	Question
	Answer
	Question
	Answer

	a. 0.02
	
	     f.  5,000.
	

	b. 0.020
	
	     g.  6,051.00
	

	c. 501
	
	      h.  0.0005
	

	d. 501.0
	
	i. 0.1020
	

	e. 5,000
	
	        j.  10,001
	


6. Place a bar over all of the Sig. Figs in the following:

	Question
	Answer
	Question
	Answer

	a. 8,040
	
	f. 90100
	

	b. 0.0300
	
	g. 4.7 x 10-8
	

	c. 699.5
	
	h. 10800000.
	

	d. 2.000 x 102
	
	i. 3.01 x 10 21
	

	e. 0.90100
	
	j. 0.000410
	


7. Calculate the following and express your answer in the proper number of Sig figs:
a.  1.35  m  x  2.467  m  = __________________

b.   1035  m2    ÷   42 m  =   ___________________
c.  12.01  mL  +  35.2mL  +  6  mL  =  ______________

d.  55.46 g  -  28.9 g  =  __________________

e.  0.21 cm  x  3.2 cm  x  100.1 cm  =  _____________________

f.  0.15 cm  +  1.15 cm  +  2.051 cm  =  ____________________

g.  150 L3  ÷  4 L  =  ____________________

h.  505 kg  -  450.25 kg  =  ____________________________

i.  1.252 mm x  0.115 mm  x  0.012 mm  =  __________________

j.   1.278  x  103  m2  ÷  1.4267  x 102 m  =  ___________________

8.  What is percent error? ___________________________________________________________________________
Give 3 real world examples of percent error:  a.                                                  b.                                                        c.  

9. Determine the percent error for each of the following.

a. Working in the laboratory, a student find the density of a piece of pure aluminum to be 2.85 g/cm3. The accepted value for the density of aluminum is 2.699 g/cm3. Is this sample likely aluminum? Explain why or why not?

b. A student experimentally determines the specific heat of water to be 4.29 J/g(Co. He then looks up the specific heat of water on a reference table and finds that is 4.18 J/g(Co. Did he perform the experiment wrong? Explain why or why not?
c. A student takes an object with an accepted mass of 200.00 grams and masses it on his own balance. He records the mass of the object as 196.5 g. Did she perform the experiment wrong? Explain why or why not?
10.What is Density?  How is Density measured?

11.Solve the Density Problems.  Show all work in the 5 step method. (Given, Formula, Substitution, Answer, Unit)
a. The density of iron is 7.9 g/ml.  What is the volume of a piece of iron of mass 500 g?

b. A rock has a mass of 79.5 g.  It is placed in a graduated cylinder with 50 ml of water.  The water level rises to 59.3 ml.  What is the Density of the rock?

c. What is the Density of 10.2 ml of corn syrup that has a mass of 10 g?

d. Mary bought a bracelet at a discount Pawn shop.  They told her it was pure silver.  She decided to test this fact by calculating the density of the bracelet to see if it matched the density of pure silver.  She placed the bracelet in 50 ml of water and the water level rose to 98 ml.  She then measured the mass of the bracelet to be 504 g.  Calculate the Density of Mary’s bracelet.

e.Pure silver has a density of 10.5 g/ml.  Was Mary’s bracelet pure silver?  Explain your answer.

F. Density Lab:  Purpose:  To investigate the properties of density, the relationship of mass to volume to calculate density, along with using density to identify unknown objects.   

Part I   “Rainbow in a Test Tube” Procedure:  

a. Label a drawing of a test tube by guessing which order the 4 liquids should be poured. Record your answer in #1 below. 

b. Estimate and pour a small amount of each liquid slowly into the test tube in the same order as your drawing. (allow time between liquids for settling). Answer Question 2. 

c. Place a rubber stopper securely on the test tube and slowly invert the test tube.  Observe what occurs to the order of the 4 liquids. Answer question 3, 4 and 5.
d. Use the Density Table of Liquids to make predictions and answer question #6. 
Part I “Rainbow in a test tube” Questions:
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1.   Draw the test tube and label the order of the 4 liquids before pouring. Using your data and the density chart to make a hypothesis of what the 4 liquids may be, label the liquids on your drawing.

2.  What do you observe about the four liquids?

3. What happened to the liquids after inverting the test tube?

4. Do you think the amount of liquid would affect the result?

5. What explanation can you give for this occurring?

6. If the objects below were lowered into this test tube they would…… (Sink or Float?—between which layers)?

a.Cork____________Alcohol______________Silver___________Tin______________Aluminum___________
Density Table
	Substance
	Density
	Substance
	Density

	alcohol
	.79 g/ml
	lead
	11.3 g/ml

	copper
	8.92 g/ml
	cork
	.24 g/ml

	corn oil
	.93  g/ml
	milk
	1.04 g/ml

	corn syrup
	1.38 g/ml
	liquid soap
	1.01 g/ml

	glycerin
	1.26 g/ml
	silver
	10.5 g/ml

	gold
	19.3 g/ml
	tin
	7.3 g/ml

	water
	1.00 g/ml
	aluminum
	2.7 g/ml


Part II   “Density of an unknown object”
a. Measure the mass of each object and record to two decimal places on data table.

b. Fill a plastic graduated cylinder with 50 ml of water. 

c. Place the first object into the water of the graduated cylinder.  Observe what occurs to the water level and record the new volume to one decimal place in the data table.

d. Repeat step c for the other object.

e. Using the mass and the volume, calculate the density of the 2 objects.

f. Use the chart above to identify the 2 objects.

Density of Unknown Object Data Table
	
	Mass (g)

Record to the thousandths place
	Volume of water without the object (V1)
	Volume of water with the object  (V2)
	Volume of the object from Water Displacement
( V2-V1)
	D(g/ml)  =   m
                    V



	Unknown #1
	
	
	
	
	

	Unknown #2
	
	
	
	
	


Part III  “Density……Constant or Not!!!????”

a. Measure the mass of object 1 to 3 decimal places. (Thousandths place). Record the value in the data table below. 
b. Measure the volume of the object, using water displacement to as many decimal places as the graduated cylinder will allow---making sure the entire object is submerged.

c. Calculate the density of the object.

d. Break the object in half.  Measure the mass of one half of the object to 3 decimal places. (Thousandths place ) Record value in the data table below. 
e. Measure the volume of the object using water displacement to as many decimal places as the graduated cylinder will allow---making sure the entire object is submerged.

f. Calculate the density of the object.

g. Measure the mass to 3 decimal places (Thousandths place) of the other half of the object. Record the value in the data table below. 
h. Measure the volume of the other half using water displacement to as many places as the graduated cylinder will allow.

i. Calculate the density of the other half of the object.

j. Record your density values on the chalk board to the proper number of sig figs after calculating.
Density : Is it a Constant Property or NOT???
	
	Mass (g)

Record to the thousandths place
	Volume of water without the object (V1)
	Volume of water with the object  (V2)
	Volume of the object from Water Displacement
( V2-V1)
	D(g/ml)  =   m
                    V



	Object 1 whole piece
	
	
	
	
	

	Object 1 Half1
	
	
	
	
	

	Object 1 Half2
	
	
	
	
	


Conclusion: 

List 4 conclusions that you can make after completing this lab about Density.

1.  ____________________________________________2. _____________________________________________

2. ______________________________________________ 4._____________________________________________

G.  DIMENSIONAL ANALYSIS: 

1.  What is Dimensional Analysis?                           2. What is a Conversion Factor?

3. What conversion factor would you use to convert the following?

a. Years to days
        _____________
b. Milligrams to grams_______________





c. Kilometers to meters ___________
d. meters to kilometers ___________

4. Equivalents – Please write the equivalents for each of the items in the provided space:

a.1 week = __________ days

b.365 days = _________ year

c.4 quarts = _________ gallon

d.2.54 cm = _________ inch

e.12 inches = ________ foot
f. 1 pint = _________ cups
g.1 week = _________ days

h.1 mile = ________ feet

i.60 sec = _________ min

j.120 min = ________ hours
k.1.5 L = ___________ mL
l. 350 m = ___________ km

m. 23 cm = ___________ m
n. 10 g = ___________ kg

o. 3.5 L = ___________ mL

p. 12.6 km = ___________m

5. Multiple steps in conversions. – These conversions may require you to do more than one step using dimensional analysis and your knowledge of metric values. 
a.2.75 km = ____________  cm 

b.455 cg = ____________  g 

c.45 dm = ____________  m

d.3.5 hg = ____________  g 

e.67 mm = ___________ m 

f.0.005 kg = ___________ cg 

g.2.44 L = ___________  cm3 
h.45 654 mg = ___________  kg 

I. 4.7 km   =   ___________  m
          h                                   sec 

6. Solve the following using Dimensional Analysis.  Show all work.

a. A 100 g sample of iron ore was found to contain 44 g of iron. How many grams of iron are in a 450 gram sample of the ore?

b. How many grams are in 384 mg?
c. How many meters in 5  x  103 mm?

d.   If 1500 white blood cells are lined up side by side they would form a row 1 inch long.  What is the average diameter in micrometers of a single white blood cell? 


(1 inch= 2.54 cm)

e. Eggs are shipped from a poultry farm in trucks.  The eggs are packed in cartons of one dozen eggs each.  The cartons are placed in crates that hold 20 cartons each.  The crates are stacked in the trucks, 5 crates across, 25 crates deep and 25 crates high.  How many eggs are in 5 truck loads?

f. A radio wave travels at the speed of light, 186,000 miles per sec.  How many km will the wave travel in one microsecond?  (1 mile = 1.61 km)

g. An automobile can travel 30 miles on 1 gallon of gasoline. How many kilometers per liter is this? 

(1.06 uarts = 1 liter )

h. In 1976 an airplane was flown at a speed of  2,193 miles per hour.  What is this speed in meters per second?  (1 km = .621 mile)

Name__________________________

Date __________________________

Period ___________

If Found Please Return to Mrs. Paul room J04

Safety, Measurement, & Matter Activity Packet
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Labeled Test Tube Drawing Here:








