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Lanthanide series


Actinide series
Part I – Multiple Choice (30 points) 
1. What is the maximum number of electrons that can occupy an orbital?
	A. 1
	B. 3
	C. 2

	D. 5
	E. 4
	


2. The characteristic bright line spectrum of an element is produced when electron(s)
A) Move to higher energy levels
B) Fall back to lower energy levels
C) Are emitted as gamma radiation
D) Are absorbed into the nucleus
E) None of the above
3. Which of the following occur as the wavelength of a photon increases?
A) the energy increases
B) the speed decreases
C) the frequency decreases
D) Planck's constant decreases
E) None of the above occur as the wavelength of a photon increases.
4. The number of electromagnetic waves that travel past a certain point in a given time is the _____ of the radiation.   
	A. color
	B. speed
	C. count

	D. wavelength
	E. frequency
	F. 


5. The electron configuration of an atom shows
A) The number of isotopes possible.
B) A description of the shape of each electron energy level.
C) The number of electrons in each electron energy level.
D) A diagram of an atomic nucleus.
E) The maximum number of electrons each electron energy level can hold.
6. The Schrödinger equation describes the behavior of electrons. According to it and quantum mechanics,   
A. An electron has a high probability of residing in a particular region of space around the nucleus called an orbital. 
B. An electron can reside anywhere in the atom except for the nucleus. 
C. An electron exists in a stationary position just outside the nucleus of an atom. 
D. Electrons are known to reside near the nucleus, but their location is impossible to predict. 
E. An electron orbits the nucleus of an atom in a circular orbit. 
7. [image: ]The following figure shows a(an):
	A. f orbital 
	B. d orbital
	C. s orbital

	D. p orbital
	E. none of the above
	


8. Valence electrons are 
A. The first ten electrons in an atom. 
B. The outermost d electrons in an atom. 
C. The unpaired electrons in an atom. 
D. The outermost s and p electrons in an atom. 
E. The innermost electrons in an atom. 
9. What do the ions Ca2+, K+, S2-, and Br- have in common?  
A. They have the same atomic radius.
B. They have the same electron configuration.
C. They have nothing in common.
D. They are all cations.
E. They are all anions.
10. The octet rule indicates that 
A. All of the noble gases have eight total electrons.
B. The noble gases react with other compounds to get 8 valence electrons.
C. All of the Group A elements have 8 valence electrons.
D. All of the shells in an atom hold a maximum of 8 electrons.
E. Atoms lose, gain, or share valence electrons to have 8 valence electrons.  
11. The VSEPR theory allows us to determine the ________. 
A. shape of a molecule
B. charge on an ion
C. color of a compound
D. bond type for a molecule
E. formula for a compound
12. Place the following elements in order of increasing atomic radius.
P	Ba	Cl
	A. Ba  <  P < Cl
	B. P <  Cl  < Ba
	C. Cl  < P  <  Ba

	D. Cl <  Ba < P
	E. Ba <  Cl < P
	


13. Covalent bonding is a 
	A) Loss of electrons. 
	B) Gain of electrons. 
	C) Transfer of electrons. 

	D) Sharing of electrons. 
	E) none of the above
	


14. Indicate which is larger in each of the following two sets.
(I) Cr3+ or Cr 	(II) Se2- or Se 
A) Cr3+ is larger than Cr and Se is larger than Se2-. 
B) Cr is larger than Cr3+ and Se2- is larger than Se. 
C) Cr is larger than Cr3+ and Se is larger than Se2-. 
D) Cr3+ is larger than Cr and Se2- is larger than Se. 
E) unable to determine which is larger
15. Place the following in order of increasing Ionization energy.
K	Ca	Rb
	A) Ca  <  K  <  Rb
	B) Rb  <  Ca  <  K
	C) Ca  <  Rb  <  K

	D) K  <  Ca  <  Rb 
	E) Rb  <  K  <  Ca
	


















Part 2: Short answer (77 points) 

1. (8 points) Name the following compounds or  Give the correct formula for the following compounds

	Formula
	Compound name
	
	Formula
	Compound name

	Na3PO3
	sodium phosphite
	
	ZnO
	zinc oxide

	Ti2O3
	titanium(III) oxide
	
	Al2(SO4)3
	aluminum sulfate

	HC2H3O2
	Acetic acid
	
	N2O4
	dinitrogen tetroxide

	SF6
	sulfur hexafluoride
	
	HNO2 (aq)
	nitrous acid



2. (12 points) Complete the following 3 items for each set of reactants shown below:
a) Determine the type of reaction that would most likely occur (your options are: precipitation, acid-base neutralization, combination, decomposition, single-replacement, combustion, or No Reaction),
b) Predict the products of reaction (including phases!), and Balance the equation.
	Rxn Type
	Reactants
	Products

	single-replacement
	___3_ Mg (s) + __2_ Al(NO3)3 (aq) →
	3 Mg(NO3)2 (aq) + 2 Al (s)

	precipitation
	__3__ BaCl2 (aq)   + ___Al2(SO4)3 (aq)   →
	3 BaSO4 (s) + 2 AlCl3 (aq)

	combustion
	__2__ C4H10(l)   + __13__ O2(g) →
	8 CO2 (g) + 10 H2O (g)



3. (9 points) Write the complete and condensed electron configuration for 

	Element/Ion
	Complete electron configuration
	Condensed electron configuration

	a) Chlorine
	1s2 2s2 2p6 3s2 3p5

	[Ne] 3s2 3p5


	b) Niobium, Nb     
	1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6 5s2

	[Kr] 5s2 4d3

	c) Nb2+ ion
	1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6 5s0 4d3

	[Kr] 5s0 4d3








4.  (3 points) Draw Lewis Electron Dot Structures for phosphorous

                                                        

5. (9 points) Draw Lewis electron dot structures for the following molecules/ ions

	Molecular formula
	Valence Electrons
	Lewis structure

	CF2O
	24 e-
	


	BrO3-
	26  e-
	


	HC2F
	16 e-
	




6. (8 points) Predict the orbital or molecular geometry of the numbered atoms (shapes: linear, bent, trigonal planar, trigonal pyramidal, or tetrahedral):

Molecular geometry N			trigonal pyramidal	

Molecular geometry S				bent		

Orbital geometry P				trigonal planar		

Molecular geometry C1			tetrahedral		


7.  (4 points) Draw Lewis Electron Dot Structures for the carbonate ion (HCO2−).  Include reasonable resonance structures.  (carbon is the central atom) 












8.  (18 points) Matches contain tetraphosphorous trisulfide which when combined with an oxidizing agent such as potassium chlorate will ignite when shocked.  The balanced equation for the reaction which takes place when a match is lit is shown below.  Answer the following questions using this balanced chemical equation.

Potassium              tetraphosphorus           potassium           tetraphosphorus         sulfur 
  chlorate                      trisulfide                  chloride                decoxide               dioxide

16 KClO3    +   3 P4S3         16 KCl     +   3 P4O10    +    9 SO2 + 8954 kJ
  
a. How many moles of potassium chlorate can react with 5.91 moles of tetraphosphorus trisulfide?



b. How many kilograms of tetraphosphorus decoxide can be formed from the reaction of 46.2 g of tetraphosphorus trisulfide with excess potassium chlorate?



c. How much energy will be produced if 500.0 grams of potassium chlorate react with excess P4S3?



d. If 135 grams of tetraphosphorus trisulfide react with excess potassium chlorate to produce 103 grams of sulfur dioxide, what is the percent yield of the reaction?






e. If 35.0 grams of tetraphosphorous trisulfide react with 90.0 g potassium chlorate, What is the limiting reactant and how many grams of tetraphosphorus decoxide should be produced? 





Potassium chlorate is limiting and only 39.3 g of tetraphosphorus decoxide will be produced.







9.  (6 points) Draw an orbital diagram of the valence electrons of Nickel and explain the placement of the electrons in the orbitals (hint: Pauli's Exclusion Principle, Hund's Rule)



Pauli's Exclusion Principle: Each orbital can hold two electrons with opposite spins 
Hund's Rule Electrons enter orbitals of equal energy one at a time with parallel spin to minimize repulsion only when each equal energy orbital contains in electron do you begin to pair the electrons gives those opposite spin.
Activity Series

Li  K  Ba  Sr  Ca  Na  Mg  Al  Mn  Zn  Fe  Cd  Co  Ni  Sn  Pb  (H)  Cu  Ag  Hg  Au

	Solubility Rules for Ionic Compounds
Compounds containing the following ions are generally soluble in water:
1. Alkali metal ions and ammonium ion
2. Acetate ion
3. Nitrate ion
4. Halide ions (X) (AgX, Hg2X2, and PbX2 are insoluble exceptions)
5. Sulfate ion (SrSO4, BaSO4, and PbSO4,  are insoluble exceptions)


Compounds containing the following ions are generally insoluble in water:

6.  Carbonate ion (see rule 1 exceptions, which are soluble)
7.  Chromate ion (see rule 1 exceptions, which are soluble)
8.  Phosphate ion (see rule 1 exceptions, which are soluble)
9.  Sulfide ion (CaS, SrS, BaS, and rule 1 exceptions are soluble)
10.  Hydroxide ion [Ca(OH)2, Sr(OH)2, Ba(OH)2, and rule 1 exceptions are  soluble]
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