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1. Amy is having a birthday party on a mild winter’s day. The weather changes and a higher pressure (103.0 kPa) cold front (–25 °C) rushes into town. The original air temperature was –2.0 °C and the pressure was 100.8 kPa. What will happen to the volume of the 4.2 L balloons tied to the front of the house?

2. Amy’s father is blowing up balloons inside the house (t = 19 °C, P = 102.0 kPa) for the party. His lungs have a capacity of 6.0 L and he is able to exhale 80% of this into each balloon. Assuming an internal pressure of 106.5 kPa, what will be the volume of each balloon?

3. In an engine, a fuel-air mixture at atmospheric pressure is compressed rapidly from 500 mL to 60 mL, while the temperature increases from 100 °C to 1000 °C. 

(a) What is the new pressure of the mixture prior to ignition?

(b) After ignition, the products of combustion exert a pressure of 3600 kPa. What volume
      will the exhaust gas occupy at SATP?

4. A gas cylinder at a pressure of 1200 kPa has a safety valve that releases gas if the pressure exceeds 1700 kPa. At what temperature will the valve open if the initial temperature is 22 °C and the volume is 20 L? 

5. What is the pressure of a sample of oxygen gas that occupies 5.5 L in a rigid container at STP if the temperature is increased by 30 °C?

6. A 100 W light bulb has a volume of 175.0 mL at STP. The light bulb is turned on and the gas expands slightly, changing the volume to 176.2 mL, with an internal pressure of 211 kPa. What is the temperature in the light bulb (in °C)?

7. A weather balloon with a volume of 60 L at –30°C and 102.3 kPa is released from Cambridge Bay, Nunavut with instruments for measuring wind speed, temperature, humidity and altitude. The balloon rises to the stratosphere and bursts when its volume reaches 
90 times its original volume. If the temperature at this altitude is measured to be 10°C, what is the atmospheric pressure?

8. An aerosol can with a capacity of 200 mL and a pressure of 350 kPa at 25 °C is thrown into a campfire. The can explodes when the pressure exceeds 1100 kPa. What is the minimum temperature of the campfire?
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