Solutions Review

1.
What is the difference between solute and solvent?

2.
In a solution of isopropyl rubbing alcohol (70 percent alcohol by volume, 30 percent water), which is the solute?  What is the solvent?  Is this considered an aqueous solution?

3.
Describe what is happening at the molecular level that makes stirring affect the rate of dissolving.

4.
Contrast the processes of dissolving and melting.

5.
Explain how surface area affects the rate of dissolving.

6.
What is the difference between dissolving and dissociating?  Which does salt do in water?  Which does sugar do in water?

7.
What has to be present in solution in order for that solution to conduct electricity?

8.
How is the degree of dissociation of a compound in solution related to the solution’s electrolytic behavior?

9.
For a given voltage, which of the following solutions will be the best conductor?  sucrose (sugar), sodium chloride (NaCl), or acetic acid (vinegar)?  Why?

10.
What is the most common solvent?  Why is it able to dissolve so many substances?

11.
What is it about the structure of a water molecule that causes it to have an unbalanced charge distribution?

12.
Which part of the water molecule is usually more positive?  Which is usually negative?

13.
When an ionic compound dissociates in water how do the water molecules help?  What is the process called by which water molecules assist in dissociation?

Solutions Worksheet

1) What are the two types of mixtures?

2) What type of mixture is a solution? colloid? suspension?

Classify the following mixtures as heterogeneous or homogeneous.

3) Oatmeal with raisins

4) Kool-aid

5) Chocolate chip cookies

6) Salt water

7) lemonade

8) cough medicine

9) fresh squeezed orange juice

Classify the following as a solution, colloid or suspension.

10) blood

11) milk

12) lemonade

13) gasoline

14) steel

15) tap water

16) orange juice

17) air

18) cornstarch and water

19) paint

20) fog

21) whipped cream

22) Kool-aid

23) salt water

24) oil and vinegar

Label the following as miscible or immiscible.

25) Oil and vinegar

26) Water and acetic acid

27) Sugar and water

28) Water and alcohol

Determine whether the following substances are soluble or insoluble in water (Hint: polarity).

29) HCl

30) C2Cl6
31) NaCl

32) CaBr2
33) CH4
Identify the solute and the solvent in the following solutions.

	Solution
	Solute
	Solvent

	34) Carbonated water 
	
	

	35) Ocean water (O2 & H2O)
	
	

	36) Antifreeze (H2O & ethylene glycol)
	
	

	37) Kool-aid (sugar & water)
	
	

	38) Salt water
	
	


Determine whether the following substances are polar or nonpolar based on their solubility in water.

39) Sugar

40) Oil

41) Vinegar

42) Salt

43) Kool-aid

44) Tea

45) Fruit punch
Beer's Law:  Use the data table to determine the molarity for the following percent absorbencies.

	Molarity (known concentrations)
	Percent Absorbency

	0.20
	0.051

	0.40
	0.137

	0.6
	0.213

	0.8
	0.269


46) Percent absorbency = 0.341; molarity = ?

47) Percent absorbency = 0.275; molarity = ?

48) Percent absorbency = 0.582; molarity = ?

Write the net ionic equation for the following aqueous ionic solutions.

49) Iron III chloride dissolving in water

50) Copper II sulfate dissolving in water
Double Replacement Reactions, Solubility Rules, and Net Ionic Equations
#1-8:  Indicate whether the following compounds are soluble (aq) or insoluble (s): 

____
Pb(NO3)2

____
LiOH


____
CuSO4
____
AgC2H3O2

____
PbSO4

____
Cu3(PO4)2
____
NH4Cl


____
HgBr2




Write the products for the following double replacement reactions (check your formulas!), balance the equations, and indicate (aq) or (s) for each compound:

9.
AgNO3      +      CaCl2    (   

10.
Na2CO​3      +      AlBr3    (
Use the following balanced equations to generate net ionic equations

11.
KOH (aq)    +    AgNO3 (aq)    (    KNO3 (aq)    +    AgOH (s)

12.
3 MgF2 (aq)    +   2 Na3PO4 (aq)    (    Mg3(PO4)2 (s)  +  6 NaF(aq)

Write the balanced ionic and net ionic equations for the following reactions in your spiral.

1. nitric acid + strontium hydroxide

2. calcium nitrate  +  potassium chloride

3. nickel (II) chloride  + sodium carbonate

4. chromium (III) sulfate  +  sodium bromide

5. calcium chloride  +   sodium carbonate

6. sodium hydroxide  +  sulfuric acid

7. mercury (I) nitrate  +  nickel (II) sulfate

8. potassium iodide  +  sodium  hydroxide

9. zinc chlorate  +  ammonium sulfide
10. iron (II) chloride +  sodium sulfide
Solubility Curve 
1. Which substance does not appear to increase greatly in solubility as the temperature is increased?

2. What substance appears to decrease in solubility as the temperature is increased?

3. Which substance appears to increase the most in solubility as the temperature is increased?

4. Which substance is most soluble at 0oC?

5. Which substance is least soluble at 0oC?

6. Which two substances have the same solubility at 71oC?

7. What is the most KNO3 that can be dissolved at 70oC?

8. What is the most NH4Cl that can be dissolved at 70oC?

9. Will 100 ml of water hold more KNO3 or NH4Cl at 70oC?

10. At what temperature would you need to dissolve 70g of NH4Cl?

11. At what temperature would you need to dissolve 70g of KNO3?

12. Will 100 g of KI dissolve at 10oC?

13. Will 20g of KClO3 dissolve at 50oC?

14. At 10oC, can  100 ml of water hold more KI or KCl?

15. At 80oC, can 100ml of water hold more NaCl or KCl?

16. How much of 70g of KCl in 100 ml of water would dissolve completely at 60oC?

17. How much of 30g of KI in 100 ml of water would dissolve completely at 20oC?

18. How much of 90g of KCl in 100 ml of water would dissolve completely at 80oC?

19. How much of 40g of NaCl in 100 ml of water would dissolve completely at 60oC?

20. How much of 200g of NH3 in 100 ml of water would dissolve completely at 100oC?
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MOLARITY

Solve the problems below.

	1. What is the molarity of a solution in which 58 g of NaCl are dissolved in 1.0 L of solution?



	2. What is the molarity of a solution in which 10.0 g of AgNO3 is dissolved in 500. mL of solution?



	3. How many grams of KNO3 should be used to prepare 2.00 L of a 0.500 M solution?



	4. To what volume should 5.0 g KCl be diluted in order to prepare a 0.25 M solution?



	5. How many grams of CuSO4 are needed to prepare 100. mL of a 0.10 M solution?




MOLARITY by DILUTION

	Acids are usually acquired from chemical supply houses in concentrated form. These acids are diluted to the desired concentration by adding water. Since moles of acid before dilution equal moles of acids after dilution, and moles of acid = M x V then, 

M1 x V1 = M2 x V2


Solve the following problems. 

	1. How much concentrated 18 M sulfuric acid is needed to prepare 250 mL of a 6.0 M solution?



	2. How much concentrated 12 M hydrochloric acid is needed to prepare 100 mL of a 2.0 M solution?



	3. To what volume should 25 mL of 15 M nitric acid be diluted to prepare a 3.0 M solution?



	4. To how much water should 50. mL of 12 M hydrochloric acid be added to produce a 4.0 M solution?



	5. To how much water should 100. mL of 18 M sulfuric acid be added to prepare a 1.5 M solution?




TAKS Questions

Lab Station 1:

1. Which factor makes water an effective solvent? (Grade 10 2004; I.9-A)

F The presence of molecular oxygen

G Its lack of covalent bonds

H The polar nature of its molecules

J Its abundance on Earth’s surface

2. Fish survive through severe winters because of the property of water that allows water to — 

    (Grade 11 2004A; I.9-A)

F form chemical bonds as it freezes, raising the water temperature below the ice

G increase in density while it freezes, dissolving more oxygen from the air

H expand when it freezes, creating a floating and insulating layer of ice

J precipitate vital nutrients when it freezes, increasing the food supply

3. A sample of an element has a volume of 78.0 mL and a density of 1.85 g/mL. What is

the mass in grams of the sample? (Grade 11 2003; I.7-A)

4. If the properties of water were to change so that the solid form was denser than the liquid form, organisms living in a cold pond environment would be less likely to survive

because water would no longer — (Grade 11 2003; I.9-A)

F dissolve enough oxygen from the air

G produce solutions containing vital nutrients

H remain neutral, instead becoming highly acidic

J produce a floating insulating layer of ice

5. Which of the following processes is an example of a physical change associated with

an oak tree? (Grade 11 2004J; I.8-A)

A Decomposition of bark by bracket fungi

B Starches and sugars being broken down during energy production

C Water and carbon dioxide being converted to glucose

D Evaporation of water from the surfaces of leaves

Lab station 2:

1. Bathwater normally has electrolytic behaviors even though distilled water does not. This is because bathwater — (Grade 11 2004A; I.9-B)

F contains isotopes of hydrogen

G has been heated

H is separated into H+ and OH– ions

J contains dissolved minerals
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2. In this apparatus, the seawater is an example of a — (Grade 11 2004J; I.9-B)

F strong electrolyte

G weak acid

H nonelectrolyte

J strong base
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3. At which temperature do KBr and KNO3 have the same solubility?

A 27°C

C 65°C

B 48°C

D 80°C

TAKS Questions

Lab station 3:
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1. This pipette is filled with a 20% NaOH solution. The solution is at 20°C and has a

density of 1.23 g/mL. According to this information, what is the mass of this NaOH

solution? (Grade 11 2004A; I.7-A)

A 3.88 g

B 15.7 g

C 23.9 g

D 24.6 g

2. Which procedure is best to use when determining the density of a rock? (Grade 11 2004A; B.2-A)

F Place the rock in a water-filled beaker and find the height at which the rock 

    floats above the water.

G Use a ruler to measure the rock’s dimensions and then find its mass using

                an analytical balance.

H Measure the mass of the rock on a balance and then find the volume of water 

    it displaces in a graduated cylinder.

J Place the rock in three liquids with different known densities and observe

               which liquid the rock floats in.

3. In the rock cycle, which of these is a chemical change involved with the formation of igneous rocks? (Grade 10 2003; I.8-A)

F Compression of sediments

G Heat loss from lava

H Subduction of plates

J Formation of minerals

TAKS Questions

Lab Station 4:

1. What is the mass of a 500.00 mL sample of seawater with a density of 1.025 g/mL? (Grade 10 2004; I.7-A)

F 487.8 g

G 500.0 g

H 512.5 g

J 625.0 g

2. A block of maple wood with a volume of 405 cubic centimeters and a density of

0.67 g/cm3 is sawed in half. The density of the two smaller blocks is now — (Grade 11 2003; I.7-A)

A one-fourth the original density

B one-half the original density

C two times the original density

D the same as the original density
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3. The table shows the number of bubbles released by an elodea plant per minute at

different light intensities. The rate of bubble release is representative of the photosynthetic rate. Which statement is supported by these data? (Grade 11 2004J; B.2-C)

A The rate of photosynthesis is slowest when elodea produces 7 to 12 bubbles.

B Lower light intensity causes a higher photosynthetic rate.

C The greatest difference in photosynthetic rate is between the 75W and 100W

    lightbulbs.

D Light intensity has little effect on the rate of photosynthesis of elodea.

TAKS Questions

Lab Station 5:

1. Two clear solutions are placed in separate beakers. The first solution has a pH of 4, and the pH of the second solution is unknown. If the two solutions are mixed and the resulting pH is 5, the second solution must have — (Grade 11 2003; I.9-B)

A fewer suspended solids

B a lower temperature

C more dissolved salt (NaCl) particles

D a higher concentration of OH– ions

2. Which set of equipment would be best to use to test the effect of temperature on solution acidity? (Grade 11 2004J; B.2-A)

F A balance and a thermometer

G A pH meter and a barometer

H A balance and litmus paper

J A thermometer and a pH meter

3. A certain commercial product used for cleaning ovens must be handled with rubber

gloves. The product is slippery and turns litmus paper blue. It probably contains — (Grade 11 2004A; B.2-D)

F an acid

H a salt

G a base

J an isotope

4. The safest way to dilute concentrated sulfuric acid is to add — (Grade 11 2003; B.1-A)

A a series of small volumes of water to the acid while stirring

B the acid to water slowly while stirring constantly

C the acid to a small volume of water and then add more water

D dilute sulfuric acid to a small volume of the concentrated acid

5. Which of the following is an example of a chemical change? (Grade 10 2004; I.8-A)

F Ice cracking


H Milk souring

G Sugar dissolving

J Lead melting

6. Which of these describes a pollution-producing process that involves only a physical change? (Grade 10 2004; I.8-A)

A Coal with a high sulfur content is burned, producing gases that cause acid rain.

B Chlorofluorocarbons are released, changing ozone in the upper atmosphere

     into oxygen.

C Hot wastewater is discharged into a lake, lowering oxygen levels in the water.

D Nitrogen oxide emissions combine with water vapor, producing nitric acid.

7. Which of these changes in rocks is a physical change? (Grade 11 2004J; I.8-A)

A Acid rain damaging marble

B Iron in rock combining with oxygen to form hematite

C Carbonic acid weathering limestone

D An ice wedge shattering a slab of shale

TAKS Questions

Lab Station 6:

1. A 0.2 g crystal of gypsum dissolves very slowly in 100 mL of water while the water is stirred. Which of these would cause the gypsum to dissolve faster? (Grade 11 2003; I.9-D)

F Decreasing the water temperature
H Lowering the air pressure

G Stopping the stirring


J Crushing the crystal

2. All of these can affect the rate at which a solid dissolves in water except — (Grade 11 2003; I.9-D)

A decreasing air pressure

B stirring the water

C increasing the temperature of the water

D using larger crystals of the solid

3. As a scuba diver goes deeper underwater, the diver must be aware that the increased

pressure affects the human body by increasing the — (Grade 10 2004; I.9-D)

A body’s temperature

B amount of dissolved gases in the body

C amount of suspended solids in the body

D concentration of minerals in the body

4. Over time an open soft drink will lose carbonation (dissolved CO2). Which of these

allows the CO2 to remain in solution the longest? (Grade 11 2004A; I.9-D)

A Reduced air pressure

B Exposure to direct sunlight

C Increased air currents

D Cooler temperatures
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5. The table shows temperature and pressure in four containers holding the same amount of water. According to the table, in which container can the most sodium chloride be

dissolved in the water? (Grade 11 2004J; I.9-D)

A Q

B R

C S

D T

TAKS Questions

Lab Station 7:

1. Oxygen (O2) is an example of — (Grade 10 2003; I.7-E)

A an alloy

C a salt

B a molecule

D a mixture

2. An unknown silvery powder has a constant melting point and does not chemically or

physically separate into other substances. The unknown substance can be classified as — (Grade 10 2004; I.7-E)

A an element

B a compound

C a mixture

D an alloy

3. What characteristic of water remains the same no matter what is dissolved in it?

A The ratio of hydrogen to oxygen

B The ability to refract light

C The hydroxide ion concentration

D The freezing temperature
4. Compared to 250 g of gaseous nitrogen, 250 g of liquid nitrogen has greater — (Grade 11 2004J; I.7-A)

A volume

B temperature

C mass

D density
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5. According to the graph, what is the approximate half-life of carbon-14? (Grade 11 2004A; B.2-C)

A 5.7 years

B 5,700 years

C 23,000 years

D 1,000,000 year
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