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Name:  ______________________
Periodic Trends in Reactivity Lab









Introduction:


Elements on the periodic table are organized by increasing atomic number.  As atomic numbers increases, so does the number the electrons.  Electrons, and specifically valence electrons, are important in determining how an atom interacts with other atoms.  The elements in a vertical “group” have similar properties because they have the same number of valence electrons and similar electron configurations.  This leads to smoothly varying trends in properties such as ionization energy, electronegativity, ionization energy, and atomic radius as one moves both down the groups and across the periods.  Thus, the organization of the periodic table is useful for making predictions about an element based on its position in the table.  The reactivity of the elements also follow well-defined trends both down the groups and across periods.  In this lab, you will explore these trends in reactivity.  
Part 1:  Reactivity of the Metal Groups

1. Observe the reactions of Magnesium and Calcium:
	       Metal
	                           Observations: Reaction in Water                      

	Magnesium
	

	Calcium
	


2. Watch the video: “Alkali Metals in Water” (on my website under the Periodic Table unit tab) and describe observations:
	       Metal
	                           Observations: Reaction in Water                      

	Lithium
	

	Sodium
	

	Potassium
	

	Rubidium
	

	Cesium
	

	Francium
	prediction: 


Conclusion Questions:

· State and EXPLAIN the trend in reactivity for the alkali metals.  Why does reactivity increase or decrease down a group in terms of electron shielding?   
· Explain why the alkali metals are more reactive than the alkaline earth metals.

Part 2:  Activity Series of Some Metals in HCl

1. Obtain a small piece of each of the metals (listed in the data table below).  
2. Place each metal in a cell in a well plate.  
3. Add a small amount of 1.0M HCl to the test tube and observe.
4. Observe for signs of a chemical reaction.

	        Metal
	           Observations:  Reactions with HCl (acid)

	 Magnesium

   
	

	 Aluminum


	

	   Copper


	

	      Zinc


	


Conclusion Questions:

· Arrange the 4 metals from most reactive to least reactive.  
· In general, is there a relationship between the locations of metals on the Periodic Table and their relative activity?  Explain.  
· Use your chemistry book or another source to locate a “metal activity series” and compare to your experimental list of metals.  Account for any similarities or differences.   
Part 3:  Density Trends in a Group

Determine the density of silicon, tin, and lead using the water displacement technique: 
	
	Silicon
	Tin
	Lead

	Mass of sample 

(g)
	
	
	

	Volume of sample (mL)
	
	
	

	Density of sample (g/mL)
	
	
	


Conclusion Questions:

· Does the data support a trend in density within the periodic table?
· View and analyze a period table arranged by density (see link below or on website) and describe the trend. (link: http://periodictable.com/Properties/A/Density.bt.log.wt.html) 

· Determine your percent error for each metal using the accepted values from the above periodic table. 
Overall Conclusion:

· When elements are organized in the periodic table, various trends appear.  Describe some of the trends that you learned about from this lab and in class and discuss, in general, WHY the trends appear across the periods and down the groups.  You may want to view some additional properties on the interactive periodic table: http://periodictable.com/Properties/A/Group.bt.log.wt.html
Lab Report Rubric

	
	Exemplary

4
	Proficient

3
	Needs Improvement

0

	Table of Contents, Title
	Includes a descriptive title of the lab, date, numbered pages, lab partner’s name, and an organized table of contents.
	Missing one of the following: title, data, page numbers, lab partner’s name table of contents.
	Missing more than one of the following: title, data, page numbers, lab partner’s name, table of contents.

	Purpose
	Clearly and accurately states the purpose of the lab.
	States the purpose of the lab, but it is unclear or incomplete.
	Does not state the purpose of the lab.

	Procedure
	Writes a clear procedure by listing the most important steps of the experiment in clear, numbered steps.
	Summarizes part but not all of the key steps of the experiment.
	The summary is missing significant aspects of the experiment.

	Data Collection
	Records all data (qualitative and/or quantitative) - including units and an appropriate number of sig figs 

Data is presented clearly (using tables or graphs) allowing for easy interpretation.
	Records data, but some data is missing or incomplete (ie: no units or attention to sig figs).
	Data is recorded but not organized and does not allow for easy interpretation.

	Calculations
Calculates density
	All calculations are correctly computed and a sample of each type is shown.  All calculated answers included units and an appropriate number of sig figs.
	Most calculations are correct and all work is shown, but final answers do not include units or sig figs.
	There are significant mistakes in the calculations, or calculations are not shown.

	Conclusion
See conclusion questions within lab
	Synthesizes a valid conclusion that is supported by the data.  All lab questions are accurately answered. 
	States a conclusion that has some validity, but needs more data support.  Most lab questions are accurately answered.
	Draws a conclusion that misinterprets the results or has no relevance to the purpose.  Lab questions are inaccurate or not answered.

	Error Analysis
Calculates percent error for density and compares observations of metal reactivity to an activity series
	Evaluates procedure(s) and results including limitations, weaknesses or errors and states realistic suggestions to improve the investigation.  Calculates percent error if appropriate.  
	Evaluates procedure(s) and results but misses some obvious limitations or errors.  Suggests only simplistic improvements.  Calculates a percent error, but the percent error is significantly high. 
	The evaluation is superficial or irrelevant and suggests unrealistic improvements.  Percent error is not calculated.  

	Scientific Writing
	All written work is done in passive voice (past tense, no pronouns or names).


	Most written work is in passive voice.
	Scientific writing is not written in passive voice and there are significant grammar/spelling mistakes that distract from the conclusions.  


Self/Peer Assessment (assess on rubric in pen/pencil)

Total: _____

Teacher Assessment (rubric highlighted in color)


Total: _____
