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Alchemy Unit Review  ANSWER KEY
1. Calculate the number of shells, number of core electrons, and valence electrons for Sn and Pb.
Sn- 5 shells, 46 core e-, 4 valence e-
Pb- 6 shells, 78 core s-, 4 valence e- 
2. Identify the element with the following electron configurations. 
a) 1s22s22p4
oxgyen
b) 1s22s22p63s2 magnesium
c) 1s22s22p63s23p64s23d3 vanadium
3. Create a chart and fill in the information:

	
	Metal- nonmetal compounds
	Metal only compounds
	Nonmetal compounds (hard solids)
	Nonmetal compounds (g, l, soft solids)

	Conducts electricity when NOT dissolved?
	N
	Y
	N
	N

	Dissolves?
	Y
	N
	N
	Y

	Conducts electricity when dissolved?
	Y
	---
	---
	N

	Kind of bond holding it together?
	Ionic
	Metallic
	Covalent Network
	Molecular Covalent


4. What type of chemical bond is found in the following compounds? 

a. ethylene gas, C2H2(g) 

 
b. Copper hydroxide, Cu(OH)2 (aq)

Molecular covalent 


Ionic

c. Zinc, Zn (s) 



d. Phosphorus trifluoride, PF3 (g) 


Metallic 




Molecular Covalent 
e. C(s),  graphite 
Network covalent 
5. a) What is an isotope?  Isotopes are atoms of an element with different number of neutrons. 
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   b) Predict the different isotopes for the following elements and write your answer in isotope symbols.  Circle the isotope that is most common.
a. Li     73Li 

 63Li
b. Sr
8738Sr

8838Sr
6. a) Which elements have radioactive isotopes? The elements with atomic number 84 and above are radioactive isotope. 
   b) Place the following decay particles in order from most harmful to least: alpha, beta, and gamma particles.  Gamma rays are most harmful then beta particles, and finally alpha particles are least harmful. 
7. Write the nuclear equation for the alpha decay for Plutonium-244.
244 94Pu → 4 2 He + 240 92 U

8. Write the nuclear equation for beta decay for Polonium-209.   

209 84Po → 0 -1 e + 209 85 At

9. Sketch a Bohr atomic model of a phosphorus atom and label the nucleus, electrons, neutrons, and protons. 
a. Which parts are positively, negatively, and neutral charged? Protons are positively charge particles. Electrons are negatively charged particles. Neutrons have no charge. 
b. How do you calculate the atomic mass? The atomic mass is adding protons and neutrons. 
10. Using your periodic table, where are the…

a. Noble Gases – Group 8A


b. Alkaline Earth metals – Group 2A


c. Transition metals – Middle of the Periodic Table

d. Halogens – Group 7A


e. Alkali metals- Group 1A

f. Metals vs. nonmetals (where does H belong?) Metals are the left side of the periodic table. Nonmetals and H are the right side periodic table. 
11. Using your periodic table, what are the trends for …

a. atomic number (both across a period and down a group)
Atomic number increases as you move left to right on a period and down a group. 

b. atomic radius (size) (both across a period and down a group)
Atomic radius (size) decreases as you move left to the right and up a group.  

c. reactivity down a group (metals and nonmetals) 
For metals, reactivity increase down a group. For nonmetals, reactivity increase up a group. 

12. Which elements have similar properties choice a, b, or c? Explain why. 

a. chlorine and fluorine 
b. sulfur and chlorine 

c. chlorine and oxygen  

because it is in the same group. 
13. Calculate the mass of 25 mL of gold. The density of gold is 19.3 g/mL. Show your work and write the units for your answer. Mass is 483 g.
14. How does density determine the identity of a substance?  The density of substance determines its identity because each element has a specific density despite its size. For example, a piece of gold will always have the density of 19.3 g/mL. 
15. Create a chart and fill in the information:

	
	# Valence electrons
	Will it gain or lose electrons? How many?
	What will be its charge?
	Would it be cation or anion?

	Sr
	2
	Loses 2
	+2
	Cation 

	Al
	3
	Loses 3
	+3
	Cation

	Br
	7
	Gains 1
	-1
	Anion 

	S
	6
	Gains 2
	-2
	Anion


16. Lithium reacts with sulfur. Write the chemical formula of the resulting compound produced. 

Li +1 and S -2 results in  Li2S 
17. What is the chemical formula and charge for the polyatomic ions?


a. Sulfate
SO4 -2

b. Nitrate 
NO3-1

c. Hydroxide 
OH-1
18. Sodium reacts with sulfate. Write the chemical formula of the resulting compound produced. 
Na +1 and SO4 -2 results in Na2SO4
** In addition to this review, you must study and review all you notes and making sense sections in your notebook to fully prepare for the Alchemy Unit Test. There will also be density lab exam.
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