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Actinide series

Part I:  Multiple Choice (30 points): 
1. How does a molecule differ from a formula unit? 
a) A molecule is composed of atoms and a formula unit is not. 
b) A molecule is a binary compound and a formula unit is a multi-atom compound. 
c) A molecule is always larger than a formula unit.
d) A molecule is generally used to describe the particles in a covalent compound and a formula unit is generally used to describe the components of an ionic compound. 
e) Molecules and formula units are the same. 
2. A negative monoatomic ion or anion is names as the stem of the parent
a) Element.
b) Element with an –ide ending.
c) Element with an –ate ending.
d) Element with an –ite ending.
e) Element with an –ous ending. 
3. Which of the following exists in its natural state as a diatomic?  
	a) Bromine 
	b) Iron
	c) Boron 
	d) Zirconium
	e) all of the above 


4. A chemical equation is balanced when   
a) The charge on each atom is the same in reactants and products.
b) The sum of the coefficients of the reactants is equal to the sum of the coefficients of the products.
c) The total number of molecules is the same in reactants and products.
d) The total number of ions is the same in reactants and products.
e) The number of atoms of each element is the same in reactants in products

5. Which pair of formulas illustrates the Law of Multiple Proportions?
a. CH3Cl and CH3OH
b. H2O and HOH
c. CH3CH3 and CBr3CBr3
d. CuCl2 and CuBr
e. H2O and H2O2
6. Which of the following is a part of Dalton's atomic theory? 
a) Isotopes of the same element have different masses. 
b) Atoms contain protons, neutrons, and electrons. 
c) Atoms are rearranged but not changed during a chemical reaction
d) Atoms break down during radioactive decay. 
e) Atoms are identified by the number of protons in their nucleus
7. Avogadro's number is the number of
a) Particles in 1 mol of a substance.
b) Amu in 1 mol of a substance.
c) Grams in 1 mol of a substance.
d) Moles in 6.022 × 1023 grams of an element.
e) Moles in 6.022 × 1023 amu of an element.
8. Which of the following is NOT evidence that a chemical reaction has occurred?
	a. Color change
	b. Solid formation
	c. Gas formation

	d. Temperature change
	e. All of the above are signs of a chemical reaction



9. The empirical formula of a compound: 
a) Describes the mass relationships in a molecule. 
b) Is the same as the molecular formula 
c) Indicates the structure of the molecule. 
d) Indicates the simplest ratio of atoms in the compound. 
e) Is none of the above 
10. Reactions that are characterized by the formation of a solid from two previously clear solutions.   
	a) Oxidation-reduction rxn
	b) Gas evolving reaction 
	c) Precipitation reaction

	d) Neutralization reaction
	e) None of the above
	


11. A combination of chemical symbols and subscripts showing the actual number of atoms of each element present in a molecule.
	a) molecular formula
	b) formula unit
	c) empirical formula

	d) molecule
	e) none of the above
	


12. Different isotopes of an element are atoms of that element which have
a) The same atomic number and the same mass number
b) Different atomic number and the same mass number
c) The same atomic number and different mass number
d) Different atomic number and different mass number
e) None of the above
13. The atomic mass of an element is
a) The mass of the most abundant isotope of that element
b) The weighted average of the masses of the naturally occurring isotopes of that element
c) The arithmetic average of the masses of the isotopes of that element
d) The ratio of the mass of one atom of an isotope of that element to the mass of hydrogen
e) None of the above 
14. An aqueous solution is:
a) An ionic compound with water dissolved in it.
b) Water with a molecular compound dissolved in it.
c) Any liquid with another compound dissolved in it.
d) [bookmark: _GoBack]Water with another compound dissolved in it.
e) None of the above

15. 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.  







Part II:  Short Answer (87 points)

1. (7 points) Complete the following table: 

	Atomic
	Atomic
	Mass 
	Number of
	Number of
	Number of 

	Notation
	Number
	Number
	Protons
	Electrons
	Neutrons

	 
	 
	78
	34
	36
	 

	
	 
	131
	 
	 
	 










2. (10 points) Fill out the table below 

	IUPAC Name
	Formula

	gold (I) sulfide
	

	chlorous acid
	

	aluminum  sulfite
	

	diphosphorus decoxide
	

	lead (II) phosphate
	

	
	(NH4)3P	

	
	Fe(NO2)3

	
	Cd(HCO3)2 

	
	HI (aq)

	
	Cl4O5



3. (4 points) What did Rutherford determine about the structure of the atom from his gold-foil experiment? 





4. (4 points) Balance the following equations
     ___Sc (s) +      ___HCl (aq)      ___ ScCl3 (aq)  +        ___H2   (g)  


5. (24 points) Tumeric is commonly used as a spice in Indian and Southeast Asian dishes.  Tumeric contains a high concentration of curcumin (C20H18O6), a potential anticancer drug and a possible treatment for cystic fibrosis.  Answer the following questions regarding curcumin.
a. Calculate the molar mass of curcumin.





b. Find the percent carbon in curcumin






c. Calculate the number of moles curcumin in a 527 g sample of curcumin.





d. Calculate the mass in grams of one molecule of curcumin.






e. Calculate the number of moles of carbon in a 5.99 mol sample of curcumin.






f. Calculate the mass of hydrogen in a 12.8 g sample of curcumin.






g. Calculate the mass of a sample of curcumin that contains 8.94 x 1019 atoms of carbon.






6. (10 points) Determine the empirical formula of benzyl acetate, the scent of jasmine.  It is composed of 71.98%C, 6.71%H, and 21.31%O. 







7. (4 points) A compound has an empirical formula of C3H2N and a molar mass of 260.4 g/mol.  What is the molecular formula of the compound?










8. (12 points) ( Complete the following 3 items for each set of reactants shown below:

i. Determine the type of reaction that would most likely occur (your options are: DR precipitation, DR neutralization, combination, decomposition, single-replacement, combustion, or No Reaction),
ii. Predict the products of reaction (including phases!), and 
iii. Balance the equation.
a. ___FeCl3 (aq)  + ___NH4OH (aq)  
    Type of reaction: _________________________

b. ___Mg (s) +___ NaCl (aq)  	 

Type of reaction: _________________________

c. ___Sr(OH)2 (aq) + ___HClO4 (aq)   				

Type of reaction: _________________________







9. (8 points) A particular element exists in two stable isotopic forms. One isotope has a mass of 34.9689 amu (75.77% abundance). The other isotope has a mass of 36.9659 amu. 
a. Calculate the average mass of the element. 














b. Write the name for the element. 				____________

10. (4 points) Define what is meant by an endothermic reaction.  Give an example of an endothermic reaction or process.
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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]








