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ANSWERS TO REVIEW FOR TEST 1: MATTER and CHEMICAL TRENDS

1. Compare the following terms/concepts: (similarities and differences)

a) Family and period

Similarity: both are regions on the periodic table

Differences:
	Family
	Period

	· Column on PT
	· Row on PT




b) Bohr’s model of the atom and the Quantum Mechanical model

Similarity: both models have electrons in energy levels; both have a positive nucleus; maximum number of electrons per energy level = 2n2

Differences:
	Bohr’s
	Quantum Mechanical

	· No sublevels

	· Electrons found in sublevels within the energy levels



c) Bohr-Rutherford diagram and electron configuration

Similarity: both illustrate where electrons can be found in the atom; both indicate numbers of electrons, energy level of the electrons

Differences:
	Bohr-Rutherford diagram
	Electron Configuration

	· Shows number of electrons in each energy level for a particular element
	· Shows the number of electrons in each sublevel within each energy level for a particular element



d) Atomic number and mass number

Similarity: numbers assigned to each element based on number of particles in the nucleus

Differences:
	Atomic number
	Mass number

	· Represents the number of protons in an element
	· Represents the number of protons plus the number of neutrons in an element








e) Alpha particle and beta particle
Similarity: both are radiation that can be released from the nucleus of a radioisotope

Differences:
	Alpha particle
	Beta particle

	· Is a positive particle
· When released it changes the isotope into a new element with a smaller atomic number
	· Is a negative particle
· When released it changes the isotope into an new element with a bigger atomic number




f) Ionization energy and electron affinity

Similarity: both are energies involved in the formation of ions from atoms in the gaseous state

Differences:
	Ionization energy
	Electron affinity

	· Energy required
· as an atom loses an electron
· the smaller the value, the easier it is for that element to lose an electron
	· Energy released
· As an atom gains an electron
· The smaller the value, the more difficult it is for that element to gain an electron



g) Nuclear charge and effective nuclear charge

Similarity: the positive charge coming from the nucleus

Differences:
	Nuclear charge
	Effective nuclear charge

	· Equals the number of protons in the nucleus
· Is the true charge on the nucleus 
	· Equals the number of protons – the number of inner electrons
· Is the charge that the valence electrons feel from the nucleus



h) Orbit and orbital

Similarity – where electrons are found in an atom

Differences:
	Orbit
	Orbital

	Is a 2-D pathway that electrons are travelling around the nucleus
	Is not a pathway but an area of high probability where electrons are most likely to be found around the nucleus.



2. Define the following terms:
a) Isotope
each of two or more forms of the same element that contain equal numbers of protons but different numbers of neutrons in their nuclei, and hence differ in relative atomic mass

b) Radioisotope
An isotope whose nucleus is unstable and consequently emits radiation during its decay to become more stable

c) Atomic radius
The distance from the centre of the nucleus of an atom to its outermost electron

d) Gamma rays
Are one of the forms of radiation that can be emitted during the decay of an unstable atomic nucleus.  Unlike alpha and beta, gamma rays are not particles nor do they have a mass or charge but are waves of high energy and are biologically very dangerous.

e) Orbital
Is a region of high probability where an electron is most likely to be found around the nucleus. Up to 2 electrons can occupy an orbital. Each energy sublevel is further subdivided into orbitals.

3. Write the electron configuration for:
a) Manganese
1s2 2s2 2p6 3s2 3p6 4s2 3d5

b) Barium
		1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6 5s2 4d10 5p6 6s2

4. Draw the orbital diagram for: (AP only)
a) Manganese (short cut)    b) aluminum (valence electrons only)    c) bromine (valence electrons)

5. Write the short-form electron configuration for
a) Manganese
[Ar] 4s2 3d5
b) Barium
[Xe] 6s2

6. Draw a Bohr-Rutherford diagram for:
a) Silicon

		(+14)       2   8   4

b) Barium

(+56)	2   8  18  18  8  2

7. Write the standard atomic notation for
a) Silicon     28 14Si

b) Barium	13756Ba

8. Find the average atomic mass for silicon given that it has three isotopes in the following abundance: 92.2% Si-28 (27.98 u), 4.7% Si-29 (28.98 u) and 3.1% Si-30 (29.97 u)

Ave. atomic mass = (92.2%x27.98) + (4.70%x28.98) + (3.1%x29.97)
		= (0.922%x27.98) + (0.0470%x28.98) + (0.031%x29.97)
                      = 28.09 u		

9. [bookmark: _GoBack](AP Only)For the hypothetical element X, the average atomic mass is 98.0 u and it consists of two isotopes with atomic masses of 97.8 u and 99.0 u. Find the percent of each isotope.

	98.0 = (x% x 97.8) + (100-x% x 99.0)
      98.0 = (x x 97.8) +  ((100-x) x  99.0)  *Multiply both side by 100 to get rid of fraction
                    100                 100
      9800 = 97.8x  +  9900  - 99.0x	
      9800 – 9900 = 97.8x  -  99.0x
        -100 = -1.2x
          X = 83.3

Therefore the first isotope is 83.3% and 16.7% for the second. 

10. Determine the effective nuclear charge on barium.

Enc = 56 – 54 = +2   (i.e. charge on nucleus – inner electrons that are shielding the valence electrons)


11. Make the following predictions:
a) The larger atom: Ca or Rb 
Why? Rb’s valence electron is in the 5th energy level with an effective nuclear charge of +1 pulling it inward. Ca’s valence electrons are in the 4th energy level with an effective nuclear charge of +2 pulling them inward. Therefore Rb’s valence electron is further away with a weaker positive charge pulling it inward together making it the larger atom.  

b) The atom with the lower electron affinity: Si or S
Why? Si’s valence electrons are in the 3rd energy level with an effective nuclear charge of +4 pulling them inward. S’s valence electrons are also in the 3rd energy level with an effective nuclear charge of +6 pulling them inward. Si therefore has the lesser ability to not only hold on to its valence electrons but also attract other electrons. It therefore has the lower electron affinity (i.e. a measure of how much the atom wants or can attract electrons). 


c) The atom with the higher ionization energy: P or O
Why? P’s valence electrons are in the 3rd energy level with an effective nuclear charge of +5 pulling them inward. O’s valence electrons are in the 2nd energy level with an effective nuclear charge of +6 pulling them inward. Therefore O’s valence electrons are closer to the nucleus with a higher positive charge attracting them. It therefore will take more energy to try to remove one of them.  
d) The more reactive atom: Al or Ga
Why? Al’s valence electrons are in the 3rd energy level with an effective nuclear charge of +3. Ga’s valence electrons are in the 4th energy level with the same effective nuclear charge of +3. The same positive pull from the nucleus but one further energy level away means that its hold on valence electrons is weaker. Metals react by losing valence electrons. Since Ga loses it valence electrons more easily, it is more reactive. 

e) The less reactive element: As or Se
Why? Both have their valence electrons in the 4th energy level. However, arsenic’s effective nuclear charge is +5 and selenium’s is +6. Selenium not only holds onto its valence electrons more strongly, it also attracts electrons more strongly. Since non-metals react by gaining electrons, selenium is more reactive.

f) Which pair of elements should be more reactive: O and Ca or S and Mg?
Oxygen is more reactive than sulfur (higher electron affinity) and Ca is more reactive than Mg (lower ionization energy) therefore O and Ca would be the more reactive pair.


12. For each of the predictions in #10, give a reason(s) for your choice based on the structure of the atom.

13. What happens to the ionization energy as the size of the atom increases? It decreases.

14. What happens to the electron affinity as the size of the atom decreases? It increases.

15. What happens to ionization energy as electron affinity increases? It increases.

16. What happens to reactivity in metals as the size of the atom decreases? It decreases.

17. What happens to reactivity in non-metals as electron affinity increases? It increases.
	
