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IN-CLASS ACTIVITY 1  -  ATOMIC ORBITALS

THE PLAN:  In small groups you will 1) brainstorm about atomic orbitals, 2) answer some review questions about orbitals, and 3) reflect on how your group worked together.
WHY?  This activity will help you review concepts from quantum theory and atomic orbitals.  You will learn strategies for working successfully in small groups.
RULES FOR THIS ACTIVITY:

1. Each team member should choose one of the following roles.

Scribe - records the group’s work and reports out to the class

Facilitator - gets the discussion going and tries to keep it going

Cheerleader/Timekeeper - makes sure everyone contributes and offers encouraging feedback to the group, and keeps everyone on task

2. In the brain-storming part of the activity, all team members should refrain from critiquing any idea that is volunteered, and every idea that is volunteered should be recorded.

3. After group discussion, indicate which ideas you wish to keep and indicate the reasons for rejecting those ideas you did not accept.

THE BRAINSTORMING SESSION (5 minutes):

List all the things that the term “orbital” represents, making your list as specific and complete as you can.  

QUESTIONS REVIEWING ATOMIC ORBITALS: (10 minutes)

Discuss in your group the 7 questions reviewing atomic orbitals.  Record the consensus answers on the scribe sheet.

THE GROUP ASSESSMENT (5 minutes)

With your group, discuss your answers to the following two questions.  The scribe will record the answers.

1. Discuss one thing your group did well together.

2. Discuss one thing your group could improve.

THE SCRIBE’S SHEET (ONE PER GROUP)
Your signature indicates you were a full participant in today’s discussion.

  Name (printed)


                Signature


          Role

____________________________      ____________________________
______________

____________________________     ____________________________

______________

____________________________     ____________________________

______________

LIST THE BRAINSTORMED IDEAS ABOUT ALL THE THINGS THE TERM “ORBITAL” MEANS.
RECORD YOUR GROUP’S ANSWERS TO THE ORBITAL QUESTIONS.

1. What quantum number determines the overall size of the orbital? 
 __________

2. What quantum number determines the shape of the orbital? 
 __________

3. Why are orbitals often shown with shading or with two different colors, red and blue?

4.
Calculate the number of radial and angular nodes in the orbitals below.

	
	angular nodes
	radial nodes

	5s
	
	

	5p
	
	

	5d
	
	

	5f
	
	


5.
Draw the orbitals listed.

	Orbital
	Drawing

	3s
	

	3px
	

	3dx2-y2
	


6.  What are the quantum numbers for the following orbitals?

	
	n
	l
	ml

	2p
	
	
	

	8s
	
	
	

	6d
	
	
	

	5f
	
	
	


7.
Consider the 2s and 2p orbitals in a hydrogen atom and a helium atom.  Complete the following statements with (less than, equal to, greater than).

a. In a hydrogen atom, the energy of a 2s orbital is  _____________________________ the energy of a 2p orbital.

b. In a helium atom, the energy of a 2s orbital is  _____________________________  the energy of a 2p orbital.

c. The energy of a 2s orbital in hydrogen is  _____________________________  the energy of a 2s orbital in helium.

RECORD YOUR GROUP’S ANSWERS TO THE ASSESSMENT QUESTIONS (can use back side).
1. Discuss one thing your group did well together.

2. Discuss one thing your group could improve.


