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1. A particular balloon is designed by its manufacturer to be inflated to a volume of no more than 
2.50 L.  A balloon enthusiast fills the balloon with 2.00 L helium at sea level; she plans to have 
the balloon rise to an altitude at which atmospheric pressure is only 500. mm Hg.  Will the 
balloon burst before reaching that altitude? 
 
 
 
 
 
 
 
 
 
2. A mixture of NH3 (g) and N2H4 (g) is placed in a sealed container at 300 K.  The total pressure 
is 0.50 atm.  The container is heated to 1200 K, at which time both substances decompose 
completely according to the following unbalanced equations: 
 

NH3 (g) → N2 (g) + H2 (g) 
N2H4 (g) → N2 (g) + H2 (g) 

 
After decomposition is complete, the total pressure at 1200 K is found to be 4.5 atm.  Find the 
mole percent of N2H4 (g) in the original mixtures.  Assume two significant figures for the 
temperature. 
 
 
 
 
 
 
 
 
 
 
  

 

sea level PV P V altitude

60 mmHg 2.002 500 mmHgV2

V2 3.04 L balloon will burst
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Let atm NH 300K y atm Natty 300k

Xty 0.50 From Gay Lussac's Law
pressures

1200k are 4 pressures
at 300k

However we must account for the decomposition

2atm NH yields 4atm total Nz He

1 atm Natty yields 3atm total NzHe

4 2 37 4.5 8 14 4.5 Sixty 4y 4.5

4 444.5 4 40.50 0.50
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3. 5.00 g solid calcium carbonate reacts with 100.0 mL of 0.200 M hydrochloric acid, 
represented by the following unbalanced equation: 
 

CaCO3 + HCl → CaCl2 + H2O + CO2 
 
What volume of carbon dioxide gas is produced at a pressure of 750.0 mm Hg and a 
temperature of 22.0 °C? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. Using the molecular orbital model, describe the bonding, magnetism, and relative bond 
orders of the following species: 
 

O2, O2
-, O2

2- 
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Ep A species magnetism bond order

as A 2s or para 10 6 2

02 para 10 7 1.5

iiiIiii 02 dia 10 8 1



5. A quantity of N2 gas originally held at 5.25 atm in a 1.00-L container at 26 °C is transferred to 
a 12.5-L container at 20 °C.  A quantity of O2 gas originally at 5.25 atm and 26 °C in a 5.00-L 
container is transferred to this same container.  What is the total pressure in the new container? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. A sample of 6.3 mg of a boron hydride is contained in a 385-mL flask at 25.0 °C and a 
pressure of 11 torr. 
 

a. Determine the molar mass of the boron hydride.  (1 atm = 760 torr) 
 
 
 
 
 
 
 
 
 
 
b. Which of the following boron hydrides is contained in the flask: BH3, B2H6, or B4H10? 

  

ConsideringNz Ref 8 E Pi It
P 15.25atm 0.4115atm

We could plugandchug for 02 but notice that theOz is
held at

the same conditions in a fivetimes larger container Therefore there
is

5 times as much Or as Nz

Prota 610.4115atm 2.47 atm

n PI 11tom 1111103854 ah ÉÉt
00002277mol

molar mass o.fi E 27.7
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7. You may recall a discussion of gypsum, CaSO4 · 2 H2O, from R&R Worksheet 2.  Back then, 
we calculated how much mass is lost as water vapor when gypsum is heated.  We now have 
the tools to determine the volume or pressure of that water vapor! 
 Suppose I place 275 g of gypsum into a vacuum-sealed, highly reinforced 5.00-L 
container containing 1.00 atm of N2 gas at 20.0 °C.  I heat the gypsum until it is transformed into 
fully anhydrous calcium sulfate.  I then heat my container to 727.0 °C. 
 The density of gypsum is 2.32 g cm-3.  The density of CaSO4 is 2.97 g cm-3. 
 

a. After I place the gypsum into the container, but before I first heat the container, what is 
the pressure of the N2 gas in the container? 

 
 
 
 
 
 
 
 

b. How many moles of H2O are given off by heating the gypsum? 
 
 
 
 
 
 
 
 
c. What is the final pressure of gas within my container? 

The gypsum has a volume of 118.5cm 0.1185L

Pa Pi 1.00am 1.024atm

275g gypsum.ie yj.i2mttgffm 3.194not to

Final volume of container V 5.00L volumeCasoy

279 gypsum ffsfyp.im fi fff aafgif
73.2cm

V2 5.00L 0.07322 4927L

Tracking theNz P P 4.00am EE iiE 3.462atm
Trackingthe H2O

p InRT y.la L 3.194molH0 f9fthI 1000.156 53.204atm

Pto456.7at


