
CHEMISTRY 17 
Lecture Problem Set 4A 
 

 
A. Fundamentals of Organic and Biological Molecules 

 
1. Determine the hybridization state of the C in the following molecules. 

a. H3C CH3 
 

b. 

C

O

HH  
 

c. CCl2H2 
 

d. H2C CH2 
 

e. HC CH 

2. Determine the functional group present in the organic molecules: 

a. H3C OH 

b. NH2H3CH2C  

c. O CH3H3C  

d. C8H18 

e. 

CH3C

O

H  

f.   

g. 

CH2CH3C

O

OH 
 
h. CH3CH2Cl 

 

i. 

O

CH3

 

 
 

B. Transition Elements 
1. Consider: [Fe(H2O)4(CN)2]

+ 
a. Identify the central metal atom. 
b. Give its primary and secondary valences. 
c. Identify the ligands and the identity of the ligand’s denticity 
 

2. Write the systematic names of the following compounds: 
a. [FeF6]

4- 
b. Ni(CO)4 
c. [Zn(NH3)4]

2+ 
d. [Fe(CN)2(H2O)4]

+ 
e. [CoCl2(H2O)4]Cl 
f. K[PtCl5(NH3)]  
g. Cr(NH3)4]3[FeF6]2 

 
3. Write the chemical formulas for the following:  

a. dichloroaurate(I) ion  
b. hexaamminecobalt(III) ion  
c. dicyanoargentate(I) ion  
d. tetrachloroplumbate(II) ion  
e. pentaaquaamminecopper(II) ion  
f. triaquatrichlorocuprate(II) ion  
g. dicyanotetraaquairon(III) ion  
h. oxalatotetraamminenickel(II) ion  
i. diamminetetraaquacobalt(II) chloride 
 

4. Determine what type of isomers are the following pairs of coordinate compounds. 
a. [Cr(H2O)6]Cl3 and [Cr(H2O)5Cl]Cl2•H2O 
b. [Cu(NH3)4][PtCl4] and [Pt(NH3)4][CuCl4]  

 



C. Nuclear Chemistry 
 
1. Calculate the energy released from the nuclear fusion of deuterium and tritium forming helium 

and a neutron. The following are the are the exact mass measurements:  

Particle Molar mass (g/mol) 

H-2 2.0140 

H-3 3.01605 

He-4 4.0026031 

N 1.008665012 

 
2. Write the reaction for the beta decay of 59

26Fe. 
 
3. Give the reaction that describes the electron capture by 74Be. 
 
4. Write the reaction that describes the given process. 

a. Iodine-222 decays to Xenon-122 
b. Beryllium-8 and a positron are produced by the decay of an unstable nucleus. 
c. Mercury-188 decays to Gold-188 
d. A fission reaction producing Sb-133, Nb-99, and 4 neutrons following capture of a neutron 

by a U-235 nucleus. 
e. The production of 239U from 238U by 21H bombardment. 

 
 
5. Complete and balance the following equations by supplying the missing particle. 

a. 82
34Se 2 0−1β + ___ 

b. 246
96Cm + 12

6C  4 10n + ___ 

c. 32
16S + ____ → 32

15P 

d. 249
98Cf + 10

5B  3 10n + ___ 

e. 40
18Ar + ____  43

19K + 11H 

 
6. How does nuclear fission differ from nuclear fusion? Why are both processes exothermic? 
 

7. It takes 530 years for isotope Z to be reduced to 25 percent of its original mass. What is the 
half-life of this isotope? 

 
8. Dietary iodine is stored in the thyroid gland from which it is released to control growth and 

metabolism. A NMR scan image of the thyroid can be obtained if iodine-131 is injected into 
the body. It can also be used to treat thyroid cancer in larger doses. I-131 has a half-life of 
8.70 d and decays by e- emission. How long will it take for 95.0% of a dose of  I-131 to 
decay? 

 

9. A mummified primate tibial bone obtained from an excavation site in China contains 7.98% of 
the original quantity of 14C. Determine the age of the bone. 

 


