PREDICTING PROPERTIES AND REACTIONS

Introduction:  Predicting may involve both deductive and inductive reasoning.   When teachers require their students to make predictions on the basis of existing data, they are encouraging deductive reasoning.  When they require their students to predict relationships based upon a set of data, they are encouraging inductive reasoning.   The Periodic Table is one of many tools that teachers can use to encourage this type of reasoning.   The following are some sample questions that may encourage student predictions.

deductive reasoning

(1) Knowing the theory of atomic radii and the structure of the shells of the atom, create a rough plot of the probable trend of atomic radii within the first family.

(2) Given the trends of ionization within the first family, predict the trends within the second family.

(3) Create a table of relative second and third ionization energies based upon the theory of ionization.

(4) Knowing the energy level diagram and the observed trends in the inner shells, create a plausible chart showing what the trends of ionization energy would be if electrons filled the P and Q shells.

(5) What energy would be required to create a free proton given a hydrogen atom.

(6) What energy would be required to oxidize a sodium atom?

(7) Knowing that the electronegativity difference determines the nature of a chemical bond, predict whether the following bonds will be pure covalent, non-polar covalent, polar covalent, or ionic: C-C, Na-Br, Mg-H, C-H

(8) Knowing the bond energies of H-H to be 104 Kcal, Cl-Cl to be 58 Kcal and H-Cl to be 103 Kcal per mole, predict whether the formation of HCl from its elements will be exothermic or endothermic.

INDUCTIVE REASONING
(1) Devise a hypothesis to explain the observed trends in atomic radius.

(2) Devise a hypothesis to explain the observed trends in electron affinity.

(3) Devise a hypothesis to explain the observed trends in ionization energy.

(4) Devise a hypothesis to explain the observed trends in electronegativity.

(5) Devise a hypothesis to explain why 1st and 7th family elements are so reactive.

(6) Devise a hypothesis to explain occurrence of negative electron affinities in the 2nd and 7th families.

(7) Knowing the structure of the atom, explain why ionization energies for the first family is low.

(8) Using the charts available, postulate why the 8th family is commonly referred to as the "inert gasses".

(9) Looking at the charts of ionization energy, offer an explanation for why the nonmetals are nonconductive of electricity while the metals are very conductive.

(10) Give an explanation for the fact that the second family is characterized by its propensity for forming +2 cations.

(11) Explain why oxygen and fluorine are such good oxidizing agents.

(12) Using your present knowledge,  tell which family you would expect to be good at reducing chemicals, and explain your reasoning.

PERIODIC TABLE OF THE ELEMENTS

[image: image1.wmf]
[image: image2.wmf]
quantum numbers

	(n) Principle  
	(Distance from nucleus)  
	K,L,M,N,O,P,Q (1,2,3,4,5,6,7)

	(l) Orbital (Azimuthal, subsidiary)
	(shape of orbital)
	s,p,d,f...

	(m) Magnetic   
	(position around axis) 
	x,y,z...



	(s) Spin 
	(direction of spin on axis)  
	clockwise, counterclockwise
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