PERIODIC TABLE AND ATOMIC STRUCTURE
1. Define the atom and element.

2. What does the nucleus of an atom consist of?  Choose the best 2 answers.
(A) 	Electrons
(B)	Neutrons
(C)	Protons
(D)	Photons

3. Which two gasses below are characterized as noble gasses on the Periodic Table?
(A)	Argon
(B)	Xenon
(C)	Oxygen
(D)	Nitrogen

4. How is a stable hydrogen atom different from every other atom?  Choose the best answer.
(A)  	It has no protons.
(B)	Its electrons spin in the opposite direction.
(C)	It has an uneven ratio of protons to electrons.
(D)	It does not need a neutron

5. List as much information related to an individual atom as you can that can be found directly and indirectly in the periodic table.

6. Which of the following statements is true?

(A)	neutrons and electrons have approximately the same mass
(B)	the mass number represents the number of neutrons in an atom
(C)	the number of electrons is the same as the number of protons in a neutral atom
(D)	the number of electrons is the same as the number of neutrons in a neutral atom
(E)	the number of neutrons is the same as the number of protons in a neutral atom

7. The atomic number (Z) (choose ALL that apply):

(A) defines the number of protons in the atom,
(B) determines the position of the atom in the periodic table 
(C) defines the number of electrons
(D) is always a whole number. 

8. How are the two atoms that have the same number of protons and electrons, but differing amounts of neutrons called?

(A)  	Isotopes
(B)   	Neutron imbalanced
(C)  	Ions
(D) Isomers

9. How many of each type of sub-atomic particles are contained in an atom of 14C?

(A)	14 neutrons, 6 protons, 6 electrons.
(B) 	6 electrons, 8 protons, 6 neutrons.
(C)	8 electrons, 8 protons, 6 neutrons.
(D) 	6 neutrons, 6 protons, 6 electrons.
(E)	8 neutrons, 6 protons, 6 electrons.

10. Consider the following four atoms and state which could be isotopes of each other:

Atom 1 has 22 protons in its nucleus
Atom 2 has a mass number of 40 and contains 22 neutrons
Atom 3 has a mass number of 40 and contains 20 protons
Atom 4 is an argon atom

(A)	atoms 1 and 2		(B)	atoms 1 and 3		(C)	atoms 2 and 4	
(D)	atoms 2 and 3		(E)	all are isotopes of each other

11. A hypothetical element Q has two isotopes with the masses and abundances shown below.  If Q appeared in the periodic table, what would be its atomic mass?

Q isotope 1      31.163 amu        35.160%
Q isotope 2      34.296 amu        64.840%

(A)	  30.197			(B)	  33.195			(C)	  34.016
(D)	  35.221			(E)	  32.500

12. What is the relationship between: 

(A) energy of electromagnetic radiation and frequency,
(B) frequency of electromagnetic radiation and wavelength,
(C) energy and wavelength.

13. Select the arrangement of electromagnetic radiation that starts with the lowest energy and increases to the greatest photon energy.

(A)	radio, visible, infrared, ultraviolet
(B)	microwave, infrared, visible, ultraviolet
(C)	visible, ultraviolet, infrared, gamma rays
(D)	X-radiation, visible, infrared, microwave
(E)	microwave, ultraviolet, infrared, X-ray
14. Which has these types of electromagnetic radiation arranged in order of increasing wavelength?

(A)	visible, ultraviolet, x-ray
(B)	radiowaves, visible, ultraviolet
(C)	ultraviolet, visible, infrared
(D)	x-ray, visible, ultraviolet
(E)	None of these
15. Which of the following statements is false?
(A)	infrared has less energy than red light
(B)	violet light has a longer wavelength than ultraviolet
(C)	gamma rays have the highest frequency
(D)	X-rays have a longer wavelength than ultraviolet
(E)	green light is more energetic than yellow
16. What is the wavelength of light that has an energy of 3.2 x 10-20 J given that c = 3 x 108 m/s and h = 6.6 x 10-34 J-s?

(A)	3.85 x 1013 m		(B)	161,000 m		(C)	6,200 nm
(D)	6.2 x 10-7 m		(E)	6.2 x 10-5 m
17. Green light has a wavelength of 550 nm. What is the energy of a photon of green light in joules?

(A)	3.61 x 10-19 J		(B)	1.80 x 10-19 J		(C)	2.77 x 1018 J
(D)	3.64 x 10-22 J		(E)	1.20 x 10-23 J
18. Explain in your own words the photoelectric effect.

19. Use the Bohr model of the atom to demonstrate the structure of the potassium atom. Specify the number of orbits and indicate the position of all subatomic particles within the atom and their charges.

20. Which of the following subshell(s) cannot exist in an atom?

(A) 2d,		(B) 4p,  	(C) 5s, 		(D) 3f.

21. 
Which of the following could represent a 1p orbital?
22. How many s orbitals are in shell number 5?

(A) 5
(B) 3
(C) 1
(D) 0

23. How many electrons in total can occupy the 4p orbitals?

(A) 3
(B) 4
(C) 6
(D) 12

24. What is the electron configuration for each of the following elements

(A) Silver,
(B) Iodine,
(C) Ga,
(D) Ba
(E) Strontium

25. Which elements are predicted to have the following electron configuration:

(A) [Ar] 4s2 3d10 4p1
(B) [Ne] 3s2 3p6
(C) [Kr]5s2
(D) [Ne]3s1

26. How many unpaired electrons are predicted for the electron configuration of

(A) Bi
(B) Si
(C) Ta
(D) Ni.




27. True or false:

(A) In block s of periodic table all elements are metals
(B) Metalloids are in block p
(C) In block d there are nonmetals
(D) All metals are solids.

28. Explain how the colours are formed in fireworks displays. 

29. How many valence electrons are in each of the following atoms:
(A) sodium
(B) strontium
(C) aluminium
(D) helium
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