Term 1 Review
1
A bicycle pump is made up of a cylindrical tube and a piston for pushing air through the small hole at the end of the cylinder.
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The piston was pulled out to the maximum, and the hole was sealed with a finger.  There was then 60.0 cm3 of air trapped in the pump at standard atmospheric pressure.

Keeping the hole sealed, the piston was pushed to reduce the volume of the trapped air to 30.0 cm3. Assuming that the temperature did not change, by what factor did the pressure of the gas in the pump change?

	A)
	30 X          B)     2.5 X         C)     2.0 X        D)     0.5 X


2
An experiment to show the effect of changing temperature on the volume of a gas produced the following results.

	
	V (cm3)
	T (°C)

	
	1.2

1.7

2.2

2.7
	-40

0

40

80


To understand the results more easily, the students decide to construct a temperature scale which contains only positive values.  With the aid of a graph, determine this new temperature scale.  
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	V(cm3)
	T °C
	T (°new scale)

	
	
	1.2
	-40
	

	
	
	1.7
	0
	

	
	
	2.2
	40
	

	
	
	2.7
	80
	


3
Acetylene (C2H2) is a colorless, flammable gas used in welding, according to the equation below :

2 C2H2(g) + 5 O2(g) ( 4 CO2(g) + 2 H2O(g)
If welding a piece of metal consumes 13 g of acetylene, calculate the volume of carbon dioxide (CO2) produced.  Conditions in the workshop are 20°C and 105 kPa.

Show your work.

4
Using a 1.0 L steel container of helium, it is possible to inflate more than 20 balloons having a volume of  2.0 L.

Which characteristic of helium explains this behavior?

	A)
	Its inertia
	C)
	Its thermal expansion

	B)
	Its compressibility
	D)
	Its low density


5
Calculate the volume occupied by an inflatable life preserver after its CO2 capsule expels its gas. The capsule has a mass of 10 g and the inflation takes place in water at 2°C and 102 kPa.

Show all your work.
6
Mark is given a sample of gas in the laboratory.  He assumes that this gas behaves like an ideal gas.

To test his assumption, he conducts an experiment and makes the following observations :

Number of moles of gas

2.0 mol

Volume of gas


            10.0 L

Temperature



(73°C

Pressure



404 kPa

Given the above information, is his assumption correct?

7
At 25.0C, a gas occupies a volume of 250 mL at a pressure of 101.3 kPa.  After heating this gas, you notice that it occupies a volume of 275 mL at a pressure of 121.2 kPa.

What temperature change has the gas undergone?

8
At SATP (Standard ambient temperature and pressure), you heat ammonium nitrate (NH4NO3) and obtain 3.6 g of water (H2O) and laughing gas (N2O).  Equation for the reaction:

NH4NO3(s)  (  2 H2O(l) + N2O(g)
What volume of laughing gas will be produced?

9
Pressure is applied to a piston containing neon (Ne(g)). The volume of the gas decreases from 100 mL to 80 mL. Which of the following statements is true?

	A)
	The neon molecules collide with the piston with more force at a volume of 80 mL than at 100 mL because the molecules possess more kinetic energy.

	B)
	The neon molecules collide with the piston more often at 80 mL than at 100 mL because the molecules have less space to circulate.

	C)
	The neon molecules collide with the piston more often at 80 mL than at 100 mL because the molecules possess more kinetic energy.

	D)
	The neon molecules collide with the piston with more force at 80 mL than at 100 mL because the molecules have less space to circulate.


10
A sample of carbon tetrachloride vapour (CCl4) was obtained at 95.2 kPa pressure and a temperature of 125°C.
Determine the density of that sample in g/L under the given conditions.

11
The standard value for R is 8.31 
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. Over time atmospheric pressure has been measured using many different units, including:

101.3 kPa

1 atmosphere (atm)

760 mm Hg = 407 inches H2O
What would be the ideal gas constant, R, if the pressure were measured in inches H2O?

(Use standard units for V, n, T.)

12

a) 8 moles of Gas X and 2 moles of Gas Y exert a total pressure of 500 kPa.  What is the partial pressure of each gas?

b)  Using the partial pressures above pretend that the Gas X and Gas Y are separated into two flasks, Gas X into 8L and Gas Y into 18L, connected by a stopcock.  When the stopcock is opened what will be the partial pressure of each gas?

c)  Gas X was collected over water at 27 ( C, the total pressure in the room is 98.2 kPa, What is the partial pressure of gas X?

13

The average velocity of four gases was measured at the same temperature and pressure.

The four gases are: He, Ne, CH4, and CO2.
In which of the following are the gases arranged in increasing order of their average velocity?

	A)
	He, Ne, CH4, CO2

	B)
	CO2, Ne, CH4, He

	C)
	CO2, CH4, Ne , He

	D)
	Ne, He, CH4, CO2
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