
Unit 9B Challenge Problems (Honors) 
 

Do all work on a separate piece of paper!!! 
 

1. What volume of O2 at STP is needed for the complete combustion of 125g of octane (C8H18) as it 
changes to CO2 and H2O? (Write a balanced equation). 

 
2. When Jason Priestly discovered oxygen he made it by heating a mercury ore, HgO. The reaction is 

below. What volume of O2 gas at 30˚C and 725torr can be produced from the decomposition of 4.10g of 
the mercury oxide? 2HgO(s)  2Hg(l) + O2(g) 
 

3. A 20.0L nickel container was filled with .500atm of xenon gas, Xe and 1.50atm of fluorine gas, F2 at 
400˚C. They reacted and produced xenon tetrafluoride, XeF4.Find the mass of the xenon tetra fluoride 
produced? Write a balanced equation. 
 

4. Hydrogen Cyanide , HCN is prepared by reacting aethane, CH4, ammonia, NH3, and oxygen,  O2 at high 
temperatures, the other product is water (steam). 
 

a. Write a balanced equation 
b. What volume of HCN can be obtained from 20.0L CH4, 20.0L NH3, and 20.0L O2? (assume all 

gases are at the same temperature) 
 

5. A gas has an empirical formula of CH2 and a density of 1.65g/L at 27.0˚C and 734 torr. Get the molar 
mass and the molecular formula. 
 

6. A compound has an empirical formula of CHCl. A sample of 256 mL of this gas at 373K and 99.97kPa 
weighs .800grams. Get the molecular formula. 
 
 

7. Get the density of silicon tetrachloride (used in making electronic chips) at 85.0˚C and 30.0 psi. 
 

8. Get the density of ammonia, NH3 at 45.0˚C and 1200 mmHg. 
 

Extra Credit: 
 In 1897 a Swedish explorer tried to reach the north pole by balloon. He filled the balloon with H2 gas. 
He made the hydrogen by reacting pieces of iron with sulfuric acid.  
The reaction is: Fe(s)    +    H2SO4(aq)  Fe SO4(aq)  +  H2(g) 

What mass of iron and what mass of 98% (by mass) of sulfuric acid was needed to fill the balloon, if about 
20% of the H2 was lost to the atmosphere when filling? (the balloon is 4800m3 and the temperature and 
pressure during filling are STP)  

 


