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The Atom & Atomic Theory
Unit 3





 (
Unit 3 Outcomes
To trace the development of models of the atom.
To state the properties of the atom and sub-atomic particles.
To locate electrons in energy levels, sub-levels and orbitals by writing electron configurations and orbital diagrams.
To understand and predict trends on the periodic table.
To name and describe the nature of groups on the periodic table.
To use the periodic table to find 
protons, neutrons and electrons for any given element.
)

Three Experiments That Rocked the (Atomic) World

In reference books find information on the following experiments:

1) Oil Drop Experiment

a) Who

b) When

c) What was discovered:

d) What was the procedure?


2) Cathode Ray Experiment

a) Who

b) When

c) What was discovered:

d) What was the procedure?


3) Gold Foil Experiment

a) Who

b) When

c) What was discovered:

d) What was the procedure?






Sub-Atomic Particles

	
Element
	
Neutrons
	
Protons
	
Electrons
	
Atomic #
	
Mass #

	Lithium+1
	4
	3
	
	
	

	Phosphorus-3
	
	
	18
	
	31

	Vanadium 0
	
	
	
	23
	51

	Krypton0
	48
	
	
	36
	

	Barium+4
	
	56
	
	
	137

	Uranium-5
	146
	
	97
	
	

	Magnesium+2
	
	12
	
	
	24

	Polonium-2
	
	
	
	84
	209













Understanding the Periodic Table
Part 1
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Each letter stands for an element. Place as many elements on the periodic table as possible. Not all letters will be used and not all boxes will be filled.

1. The following groups of elements have similar chemical properties:
	
	ULS	AFE	NIT	QCZ	KDX	HJG	PRB	MOW

2. Element G has 13 electrons as a neutral atom.
3. Element H is the lightest of the group.
4. Element Q has an atomic number of six.
5. Element O is lighter than element G.
6. Element E is the most active metal with a charge of +1.
7. Element R is more reactive than B.
8. Element B has a valence of 6.
9. Element P is the most active in the group.
10. Element S accepts electrons easier than any element listed above.
11. Element U is the only liquid in this group.
12. Element M has a mass number of 44 with 21 neutrons.
13. Element A reacts with P to form water.
Understanding the Periodic Table
Part 2

[image: ]
1. The following belong together in groups.
	
	UNE	CKV	GPS	FOB	DYL	WIT	AQX	MRH

2. Element U has 15 electrons as a neutral atom.
3. Element G has four valence electrons.
4. Elements W, I & T form no compounds.
5. Element K is the most active non-metal.
6. Element C is a liquid; K & V are gases.
7. The atomic number of I is 18.
8. Elements D, E, & F are diatomic gases
9. Compound D2F is water
10. Y is the most active element shown
11.  Element R’s electron configuration is 1s2 2s2 2p6 3s2 3p1
12. Element R is more active than M, but less active than H.
13. Element A forms a +2 ion and is the most active metal in its group.
14. Element X has a higher mass than Q.
15. The atomic mass of P is more than S but less than G.
16. Element O has more neutrons than N.
17. Element T has a higher melting point than W.
18. Element C has the highest melting point in the group.

Electron Configurations Worksheet
Write the complete ground state electron configurations for the following and state the number of valence electrons:

1)	lithium _______________________________________
2)	oxygen _______________________________________
3)	calcium ______________________________________
4)	titanium ______________________________________
5)	rubidium _____________________________________
6)	lead _________________________________________
7)	erbium _______________________________________

Write the abbreviated ground state electron configurations for the following and state the number of valence electrons:

8)	helium ________________________________________
9)	nitrogen _______________________________________
10)	chlorine _______________________________________
11)	iron __________________________________________
12)	zinc __________________________________________
13)	barium _______________________________________
14)	polonium _____________________________________

Draw the orbital diagrams for 1-4 & 8-11 above.



	
	

	
	

	
	

	PERIODIC TABLE

	1. What numbers indicate the number of protons in atoms? Where are these numbers located in the
periodic table?

	2. What indicates the number of electrons in a neutral atom?

	3. Are elements with similar outer electronic configurations located in the same row or in the same
column?

	4. Where is the approximate dividing line between metals and nonmetals?

	5. Are fluorine, carbon, and radon metals, nonmetals, or metalloids? Where do such elements lie in
the periodic table?

	6. Are sodium, calcium, and chromium metals, nonmetals, or metalloids?

	7. Are boron, silicon, and tellurium metals, nonmetals or metalloids?

	8. What is the group number of helium, neon, and xenon?

	9. What are the chemical symbol, atomic number, and atomic mass of lithium?

	10. Which of the following elements have similar outer electronic configurations: O (oxygen), F

	(fluorine), P (phosphorus), S (sulfur)? How can you tell?

	11. Beryllium (Be), boron (B), and oxygen (O) are all located in what row or column of the periodic table?

	12. Which of the following elements have very similar chemical properties: fluorine (F), chlorine (Cl),

	nitrogen (N), oxygen (O), sodium (Na)? How can you tell?

	'.3. What are the atomic numbers of the elements in the lanthanoid series?
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The Atom and the Periodic Table
Unit 3 Practice Test

1. Write the electron configurations for the following elements. Assume all elements are neutral. State the number of valence electrons.


a) Si


b) K


c) Se


d) I



2. Draw the orbital diagrams for the following elements.

a) Ca


b) Si


c) Mn



3. Fill in the missing information.

	Element
	Protons
	Neutrons
	Electrons
	Mass Number
	Atomic Number

	Al+3
	13
	
	
	27
	

	Cl-1
	
	
	18
	35
	

	Br
	35
	45
	
	
	

	N-3
	7
	
	
	14
	





Know:  Characteristics of groups
	How to find valences on periodic table
	Who, What: Oil Drop Exp., Cathode Ray Tube Exp., Gold Foil Exp.
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