Study Sheet 18

Name _______________________

Instructions:  Answer the following questions as completely as possible in the space provided.

Define:  (You may use illustrations, formulas or examples in your definitions.)

Boyle’s Law:

Charles’ Law:

Dalton’s Law:

Graham’s Law:

Lussac’s Law:

Ideal Gas:

Avogadro's principle:

ideal gas equation

limiting reactant

STP:

Short Answer:

1. If the temperature of a gas is decreased and the volume is held constant, what happens to the pressure.

2. If the volume of a gas decreases and the temperature is held constant, what will happen to the pressure?

3. If the absolute temperature of a gas doubles and its volume doubles, what happens to the pressure?

4. If the temperature of a gas is increased and pressure held constant what will happen to the volume?

5. The partial pressure of nitrogen in a nitrogen/oxygen mixture is 30 kPa.  The partial pressure of the oxygen is 60 kPa.  What is the pressure of the nitrogen/oxygen gas mixture? 

6. A sample of oxygen gas in a 2000 cm3 container has a pressure of 405 kPa.  Calculate the pressure this gas would have if it were transferred to a container having a volume of 1200 cm3 at the same temperature.

7. Hydrogen is collected in a tube over water at a temperature of 30.0°C.  A manometer indicates that the gas is exerting a pressure of 99.0 kPa.  Using the table of water pressures, calculate the pressure of the dry hydrogen gas.

8. A gas occupies a volume of 6240 cm3 at a temperature of 25°C.0.  Calculate the volume that this gas will occupy at 55.0°C if the pressure is held constant.

9. A 2750 cm3 container of argon is exerting a pressure of 355 kPa while at a temperature of 273 °C.  Calculate the pressure of this same amount of gas in a 1350 cm3 container at a temperature of 15°C.

10. A sample of gas occupies 525 cm3 at STP.  Calculate the volume this same amount of gas would occupy at a pressure of 88.5 kPa and a temperature of 15.0°C.

11. Explain diffusion in terms of the kinetic theory.

12. An isotope of chlorine has an atomic mass of 37u.  Calculate the relative rates of diffusion of this isotope of chlorine and sulfur dioxide.  The molecular mass of SO2 is 64u.

13. It was found that 1746 cm3 of gas collected over water at 25°C and 100.7 kPa had a mass of 3.02g.  What is the density of the dry gas in g/dm at STP.

14. At a certain temperature, the velocity of oxygen molecules is .0760 m/s.  What is the velocity of helium atoms at the same temperature?

15. A gas volume increased from 50.0 dm3 to 110 dm3 when heated from 75°C (pressure constant).  What was the final temperature of the gas?

16. A 1750 cm3 container of ammonia gas is exerting a pressure of 275 kPa while at a temperature of 130oC.  Calculate the pressure of this same amount of gas in a 2500 cm3 container at a temperature of 27oC.
17. If you had 22.4 dm³ of oxygen at STP, how many grams of O2 would you have?

18. Two moles of nitrogen at standard conditions will occupy what space at STP?

19. Under laboratory conditions of 28.0 °C and 99.5 kPa, what is the maximum number of cubic decimeters of ammonia that could be produced from 1.50 dm³  of nitrogen according to the following equation:  N2 (g) +  3H2 (g)  (  2NH3 (g)?

20.  16.2 dm³  of SO2 (g) is reacted with 12.5 dm³ of O2 according the following equation 2SO2 (g)  +  O2 (g)  (  2SO3 (g).  Assuming the reaction goes to completion under standard conditions, what would the limiting reactant be?

21. Given 22.0 grams of potassium chlorate, how many cubic decimeters of oxygen would be produced at STP?  2 KClO3 (cr) (  2 KCl (cr)  +  3 O2 (g)?

22. Using the equation in question 21, how many grams of potassium chlorate would be required to produce 1.00 dm³ of oxygen under standard conditions

23. A gas sample has a mass of 0.190 g in a glass bulb having a volume of 0.150 dm³.   The temperature of the gas sample is 20°C and it is exerting a pressure of 97.0 kPa.  Calculate the molecular mass of this gas.

24. 34.75 dm³ of hydrogen at STP represent ___________________ mole(s).

25.  The equation H2 + Cl2 ( 2HCl indicates that 39 cm³ of HCl will be produced from __________________ cm³ of hydrogen.
26.  Given: PV = nRT, D = m/V, n = m/M  Modify the ideal gas equation to give an algebraic expression for each of the following. Use the smallest possible number of variables.
a. Pressure P = ___________________________
a. Volume (V) = __________________________

b. Temperature (T) = ______________________

c. Number of moles (n) = ___________________

d. Mass (m) = __________________

e. Molecular mass (M) =  _______________________

27.  10 dm³ of dry hydrogen sulfide were collected at 21°C and 99.5 kPa according to the following equation:  K2S(cr) + 2HCl ( 2KCl(cr) + H2S(g).  Given an excess of HCl, how many grams of K2S were required?

28.
Fluorine gas reacted with 21.8 g of potassium chloride at STP according to the following equation:  F2 (g) + 2KCl(cr) ( Cl2 (g).  Use this information to determine the volume of Cl2 (g) produced.  Show your problem set-up for each step.

f. Express the mass of KCl in moles.

g. Determine the mole ratio between KCl and Cl2
h. Determine the moles of Cl2 produced.

i. Determine the volume of Cl2 produced.

29.
Using the equation, Fe2O3(cr) + 2Fe(cr) ( 2Fe + 3CO2(g), determine how many dm3 of CO2 at STP can be produced from 27.5 g of Fe2O3.?


30.  How many dm3 of water can be formed if 1.3 dm3 of ethylene are consumed in this reaction?    Ethylene burns in oxygen to form carbon dioxide and water vapor:        C2H4(g) + 3 O2(g) ( 2 CO2(g) + 2 H2O(g)
	Table 18 a  Vapor Pressure of Water

	Temperature
oC
	Pressure
kPa
	 
	Temperature
oC
	Pressure
kPa
	 
	Temperature
oC
	Pressure
kPa

	0
	0.6
	
	20
	2.3
	
	30
	4.2

	3
	0.8
	
	21
	2.5
	
	32
	4.8

	5
	0.9
	
	22
	2.6
	
	35
	5.6

	8
	1.1
	
	23
	2.8
	
	40
	7.4

	10
	1.2
	
	24
	3.0
	
	50
	12.3

	12
	1.4
	
	25
	3.2
	
	60
	19.9

	14
	1.6
	
	26
	3.4
	
	70
	31.2

	16
	1.8
	
	27
	3.6
	
	80
	47.3

	18
	2.1
	
	28
	3.8
	
	90
	70.1

	19
	2.2
	
	29
	4.0
	
	100
	101.3


