Benchmark 1 Review Sheet - Spring 2016
Part A:  Vocabulary

1.  _C__State of matter having neither definite shape nor volume. 


A.  pressure
2.  _A__Force caused by particles colliding with the walls of their container.

B.  diffusion
3.  _D__The amount of space a gas occupies.





C.  gas
4.  _B__The spreading out of gas particles.





D.  volume
6.  _H__A measure of the average kinetic energy of the particles.


E.  stp
7.  _F__The temperature at which the gas particles stop moving.



F.  0 K
8   _E__The abbreviation for “standard temperature and pressure”.


H.  temperature
Part B:  Gas Laws

	Name of Law
	Properties that are related
	Property that remains constant
	Type of relationship
(Direct/Indirect)
	Equation
	Example

	Boyle’s
	P and V
	N, t
	Indirect
	P1V1 = P2V2
	Ears popping, soda can popping

	Charles’
	V and T

	P, N
	Direct
	V1  = V2
T1     T2
	Bread rising in an oven

	Gay-Lussac’s Law
	P and T
	V, N
	Direct
	P1  = P2
T1     T2
	Aerosol can exploding in fire



	Combined Gas Law


	P, V, T
	N
	
	P1V1 = P2V2
   T1        T2
	

	Graham’s
	Mass & speed
	
	Smaller gases diffuse faster
	
	He diffuses faster than Ne

	Dalton’s Law


	P
	V, T, N
	
	Pt=P1 + P2 + P3
	

	Ideal
	P, V, N, T
	
	
	PV = nRT
	

	Avogadro’s principle
	N, V
	P, T
	Direct
	V1  = V2
n1     n2
	1 mole = 22.4 L


Standard pressure units are:   __1____ atm, _760_____ torr, _760_____ mmHg, _14.7_____ psi, _101.3______ kPa

Part C.  Fill in the blank.

1. Standard temperature and pressure (STP) is equal to  ___0___oC and ____1_______ atm.

2. The molar volume of a gas at STP is __22.4_______ L.

3.  The _Kinetic Molecular_Theory describes the behavior of gases in terms of particles in motion.

4.  Diffusion occurs more rapidly in high__ temperatures.
5.  The atmosphere is made of __78_____ % nitrogen, __21______ % oxygen and a mixture of other gases.

6.  Additional gas is added to a soccer ball.  The pressure ____increases__________________.

7.  An inflated balloon is placed in a refrigerator.  The volume ____decreases________.

8.  Dry ice (solid carbon dioxide) is sealed in a plastic bag.  As the temperature increases, the amount of gas present in the bag ___stays the same_____.

9.  Compressed air in a scuba tank cools off as a diver swims at deeper levels.  The pressure in the tank ___decreases______.

10.  The volume of an inflated balloon increases when the amount of gas in the balloon __increases__________.

11.  Sketch a graph that represents Boyle’s law, Charles’ law and Gay-Lussac’s law.
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   Boyle’s

Charles’


Gay-Lussac’s

Part D.  Problems

1.  A mixture of hydrogen, ammonia, carbon dioxide and nitrogen gases exert a total pressure of 800. torr.  If the partial pressure of hydrogen is 114 torr, the partial pressure of ammonia is 171 torr, and the partial pressure of carbon dioxide is 228 torr, what is the partial pressure of nitrogen?

114 + 171 + 228 = 513

800 – 513 = 287
2.  What volume will 3.5 moles of oxygen occupy at STP?

V               =    22.4 L    78.4 L
3.5 mole     1 mole

3.  Convert 1.75 atm to torrs.

1.75 atm x    760 torrs        = 1330 torrs

        1 atm

4.  What would the temperature of -75 oC in Kelvin be?

-75 + 273 = 198 K
5.  A sample of air occupies 2.50 L at a temperature of 22.0oC.  What volume will the sample occupy inside a hot air balloon at 43.0oC?

2.50     =    V2    2.7 L
295           316
6.  What is the pressure of a sample of hydrogen gas at 30.0oC if it has a pressure of 1.11 atm at 15.0oC?

P1     =    1.11    1.17 atm
303         288
7.  The pressure of a sample of gas in a 1.00 L container is 0.988 atm.  What is the new pressure if the sample is placed in a 2.00 L container?

(0.988)(1.00) = P2(2.00)       0.49 atm

8.  A balloon contains 146.0 mL of gas at a pressure of 1.30 atm and a temperature of 5.0oC.  If the pressure doubles and the temperature decreases to 2.0oC, what will be the new volume of the gas? 

(1.3)(146)  =  (2.6)(v2)

72.2
278

275

9.  How many moles of oxygen will occupy a volume of 2.5 L at 1.2 atm and 25oC?

(1.2)(2.5) = n(0.08221)(298)        0.12
Part E: Intermolecular Forces:

1.  Which of the following substances would you expect to have the strongest intermolecular forces?

Ne, Ar, Kr, Xe

(larger mass)
2.  What type of force is caused by a temporary shift in electrons?   London Dispersion
3. Hydrogen bonding is formed between hydrogen and which elements?  N, O, F
4. A substance’s resistance to flow is called _viscosity_______________.

5. A substance has high surface tension.  What type of intermolecular force would you expect it to have? Strong 
6. What type of force would you expect to be present in NH3 ? Hydrogen bonding    In CO2?  London dispersion
Part F: Phase Change Diagrams:
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1.  What is the boiling point of this substance at 1.50 atm of pressure?  Around 750 oC
2.  What is the pressure and temperature at the triple point?   0.74 atm, 98 oC
3.  With a constant pressure of 0.50 atm, if the temperature is raised from - 100 oC to 200 oC what phase change would you expect to occur?  sublimation
4.  The phase change occurring when a gas becomes a liquid is _condensation_____.
5.  Deposition occurs when a _gas________ becomes a __solid_________.
Part G: Solutions
1.  The two components of a solution are the _solute___ and the __solvent____.

2. The component that dissolves in a solution is the _solute_________.

3. Water is called the _universal solvent_.

4. Corn oil is nonpolar.  Would you expect it to dissolve in water? NO
5. Name 2 ways to increase the amount of solute that will dissolve in a solution:  raise temperature, add more solvent
6. In a lab you have 2 samples of NaCl solution, labeled 1.0 M and 1.5 M.  Which sample has the greater concentration?   1.5 M
7. Two liquids that will dissolve within each other are miscible____.

8. In order to dilute a solution, you would need to add more __solvent___________.

9. To make a solution more concentrated, you would need to add more __solute__________.

10. A sample of muddy water settles out and can be separated by filtration.  What type of mixture would you classify it as?    suspension
11. The type of mixture that will exhibit the Tyndall effect is _colloid__________.

12. Another name for a homogeneous mixture is _solution___.  Give an example of one.  Coke, koolaid, alloys
Part H: Solubility Curves
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1.  What is the solubility of potassium nitrate (KNO3) at 300 C? __47 g________________

2.  How many grams of ammonia (NH3) can I dissolve in 200 grams of water at a temperature of 450 C?64 g
3.  At what temperature is the solubility of sodium chloride (NaCl) the same as the solubility of potassium chloride? (KCl) ___38 oC________

4.  How many grams of ammonium chloride (NH4Cl) would I need to make 300 grams of a saturated solution at 700 C?  __180 g_________________

5.  What do all of the compounds that decreased in solubility over the temperature range in the graph have in common?   ___gases______________

6.  What compound is least soluble at 400 C?   __SO2________________

7.  What ionic compound is least soluble at 400 C?   __KClO3________________

8.  Why does NH3 show a decrease in solubility with an increase in temperature? ___it is a gas________
9.  A (unsaturated, saturated, super saturated) solution is present when 70 g of NH4Cl is dissolved in 100 g of water at 600C.

10. A (unsaturated, saturated, super saturated) solution is present when 80 g of NaNO3 is dissolved in 100 g of water at 200C.
Part I: Concentration Calculations

1.  How many moles of NaCl would have to be dissolved to produce a 1M solution? How many grams is this amount?

1 mole = 58 g
2.  If 0.765 moles of NaCl is dissolved to produce a 3.5M solution, how many liters of solution is this?

3.5 M = 0.765 moles NaCl
0.22 L
                   L

3.  If 174 g of NaCl is dissolved in 250 mL of water, what is the concentration of this solution?

174 g  = 41%
424

4.  Which NaCl solution is more concentrated: 1M or 6M? Explain  Higher molarity = more solute dissolved
5.  A student is instructed to make a 500 mL of a 2.0 M solution of HCl using a concentrated solution of 18.0 M HCl . How many ML of the concentrated solution would be used?

(18)(V1) = (2.0)(500)  = 56 ml
6.  Sam reads from a hydrogen peroxide bottle that the solution is 3% hydrogen perioxide.  The volume of the bottle is 500 mL.  How many moles of hydrogen peroxide is in the bottle?

3% = moles       0.15 moles
           0.5 L

7.  Sam wants to save money on saline solution.  He decides he will make is own saline solution.  He adds 5 g of NaCl to 500 g of water.  What is the concentration of his homemade saline solution?

5 g             0.9%

505 g

8.  How much concentrated 18 M sulfuric acid is needed to prepare 125 mL of a 6.0 M solution?

(18)(V1)  = (6)(125)
41.7 mL
9.  What volume of 2 M HCl can be made from 150 mL of 3.0 M HCl?

(2)(V1) = (3)(150)            225 mL
10.  How many grams of solute could be obtained from 500 g of an 8.0% by mass solution?

8% =  g solute

40 g

          500 g

