~ Norksheet 24: Solubil ity factors Topic 7 : Solutions

Lot As Definitions Objective: By defining these words, you should become more
: famitiar with solubility related terms and their definitions.

Define, neatly and clearly, the following solubility related terms.
i. Agueous solution
2. Homogeneous mixture
3. Solute
' z
: 3
- 4. Solvent 5
[G]
&
5. Solubility >
E
5. Soluble @
=
=
7. !nsoluble <
%
8. Miscibility 2
=i
: ol
. o]
9. Miscibie =
10. Immiscible
t B: Solute and solvent of solutions Objective: To test your ability to determine name and

formuia of solute and solvent of a solution
For each solution name or symbol, write the name and the formula of solute and solvent.

Solution symbof or name Solute formula and name Solvent formula -
oy
11. MgBr;(aq) 2
s
=
12, K-S04(aq) s
rm
L]
&
i3, (NH.),CO, {aq) .
o
ja]
o
A4 fron {iil} chloride soiution e
=
&
5. Copper (Il) sutfate solution o
W
=
=
3. Barium nitrate sofution o
=
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vwOorksheet 24

Set C: Facts related to solubility factors Objective: 1o test your krgw sos
solubility fozzz -

Answer questions below on factors that affect solupiji ty.

17. List three factors that can affect solubility of 4 substance.

18. How does temperature affect the solubility of solid solutes?

18. How does temperatyre affect the solubility of gaseous sclutes?

20. How does pressure affect the squbthy of solid solutes?

21. How does pressure affect the solubility of Edseous solutes?

22, What type of 3 substance js Water?

es
given to the left. Four different temperaii-z -~
based on the type of solute that js giver.

24, NH, 32°c 36°C 40°C  44°C 1atm 1.2 atm 16aim
Does temperature change has effect on the solubility of NH,?
tf Yes, at which temperatyre would NH; be most soluble?
Does pressyre change has effect on the solubility of NH3?
If yes, at which pressure would NH, be most soluble?

25. LiNO, 40°C 50°C 60°C  ea°c .2 atm datm  6atm
Does temperatyre change has effect on the solubility of LINO,?
it Yes, at which temperature would LiNO; be least sofuble?
Does pressure change has effect on the solubitity of LINO?
If yes, at which bressure wouid LINO; be legst soluble?

26. CaBr, 80°C  g5°C 70°C  75°¢ 100kPa 150 kpy 200 kPa
Does temperature change hag effect an the solubility of CaBr,?
If Yes, at which temperatyre would CaBr, be most soluble?
Does pressure change has effect on the solubility of CaBr,?
If yes, at which bressure would CaBr; be most soluble?

27.CO 273K 283k 293K 303k 2 atm 2.2 atm 24 atm 2.
Does temperatyre change has effect the solubility of CcO7
If Yes, at which temperature wouylqg CO be jeast soiuble?
Does pressure change has effect on the solubility of o7
If ves, at which pressure would CO be least solyble?
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Worksheet 24: Soluble and insoluble compounds Topic 7

~ Sat E: Soluble and insoluble compounds Objective: To test your ability to use the Solubility
Guideline Table F to determine soluble and
insoluble compounds

Study Book pg 144-145 Set 9-11

Need help?

Study Book pg 140 Set 3

Need help?

Write “sofuble” next to those compounds that are soluble in water. Use the Solubility Guideline
Write “insoluble” next those compound that are insoluble in water. Reference Table F
© 28. NaCl 34, Calcium hydroxide
. 29. PbBr, 35. Lithium hydroxide
© 30. CaS0, 35. Lead sulfate
" 31, NH;NO; 36. Ammonium sulfide
- 32, MgCOq 37. Lead nitrate
33. K3PO, 38. Potassium chromate
- L=t F: Hydration of ions Objective: To test your ability to show the attraction between water
molecules and ions of the solute (molecule-ion attraction)
. In each of the given solution, draw a diagram showing interaction {or attraction) between the ions of
- the solute and water molecules. Remember; Opposites gttract!
39. 40. 41,
S e < R -
\\‘"‘———..___,—__.——-——’/
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Worksheet 25: Types of solution

Set A : Terms and definitions

Objective: By defining these words, you should become more

familiar with types of solution term and their definitions

Define, neatly and clearly, the following types of solution terms.

1. Saturation

2. Supersaturated

3. Unsaturation

4. Concentrated

5. Dilute

Set B: Reading Solubility Curve Reference Table G

Objective. To test yvour obility te read and
understand the Solubility Curve Tabie (

Use the Solubility Curve Reference Table G to answer the following questians.

Write your answers in the space to the right of each guestion.

&. Name three solutes that show increase in solubiiity
as water temperature increases.

7. Name two solutes that show a decrease in solubility
as water temperature increases.

8. Which two solutes show the greatest change in solubility
as the water temperature changes from 10°C to 50°C?

9. Which two solutes show the least change in solubility as
the water temperature changes from 0°C to 100°C?

10. Which solid solute is most soluble at 60°C?
11. Which gaseous solute is least soluble at 40°C?

12. At 90°C, which salt is less soluble than KCIO; ?

13. At 20°C, which gaseous solute is more soluble than NH;?

10.

11.

12

13.

58
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Worksheet 25

Set C : Determining saturated amount  Objective: To test your ability to use the Solubility Reference
Table & to determine amount of solute that will forma

saturated solution.

Based on the given information, determine the amaunt of the solute needed to form a saturated
solution. Use Reference Table G.

14.1n 100 g of H,0 at 70°C, what amount of KNO; will mzake a saturated solution?
15.1n 100 g of H,0 at 50°C, what amount of NH4Cl will form a saturated solution?
16. In 100 g of H,0 at 30°C, what amount of HCl will make a saturated solution?
17.1n 50 g of H,0O at 20°C, what amount of NaNO; will form a saturated solution?
18. In 200 g of H,0 at 60°C, what amount of KCIO; will make a saturated solution?
19. In 50 g of H,0 at 10°C, what amount of K| will make a saturated solution?

20.1n 300 g of H,0 at 90°C, what amount of NH; will form a saturated solution?

21.1n 25 g of H,O at 80°C, what amount of NaCi will make a saturated solution?

Study Book pg 148 Set 14

Need help?

Set b:

Determining types of solution Cbjective: To test your ability to use the Solubility Curve
Reference Table G to determine type of solution.

27.

28.

29

30.

22.

23.

24,

25.

26.

Base on the given information, determine the type of solution that is formed.
Write “Saturated”, “Supersaturated”, or “Unsaturated” in the line provided.

80 g of NaNO; is dissolved in 100 g of H,O at 10°C.

75 g of NaNOQ; is dissolved in 100 g of H,0 at 1G°C.

90 g of NaNOj3 is dissotved in 100 g of H,O at 10°C.

90 g of KNO; isdissolved in 100 g of H,0 at 50°C.

5gof KCIOsis dissolved in 100 g of H,0at 5°C

40 g of KClis dissolved in 50 g of H,O at 60°C.

40 g of NaNO; is dissoived in 5G g of H,O at 10°C.

120 g of NH; is dissolved in 200 g of H,Q at 10°C.

90 g of NaCl is dissolved in 200 g of H,O at 80°C.

PE 150-151 Set 17-18

Study Book

Need help?
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Worksheet 26 : Molarity and parts per million calculations Topic7

Set A: Definitions Objective: By defining these words, you should become more 7=
with concentration related terms and their definitiz

Define, neatly and clearly, the following concentration related terms.

1. Molarity

2. Parts per miflion

Set B : calculation of molarity Objective: To test your ability to calculate molarity
concentration using molarity eguation

Calculate the molarity concentration of the solutions hased on the information given.
Use the space to the right to write equation, show set-up, and solve the problem.

3. What is the molarity of 1.0 L NaCl solution
containing 1 mole of the solute?

4. What is the concentration of 1.8 L XNO; solution
containing 0.5 mole of the solute?

5. What is the concentration of a solution containing
3.3 males of solute in every 6 L of the solution?

6. What is the concentration of NH,Cl solution containing
2 moles of the solute in 500 ml of the solution?.

7. What is the molarity of a 1500 mi solution
containing 3 moles of the sojute?

8. What is the molarity of a solution in which 28 g of
NaCl is dissolved 2 liter of the solution.

9. What is the molar concentration of a solution in which
522 grams of K;5Q, is disgolved in 1.5 liter of solution?

10. What is the molarity of a solution containing 12 g of
HClin 500 ml of solution?
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Worksheet 26

~Zet C: Calculation of moles, volume, and mass in solution

Calculate moles, volume, or mass of the solutions based on the information given.
. Use the space to the right to write equation, show set-up and solve the problem.
Include the appropriate unit in your final answers. Write answers in the boxes below.

11. How many moles of a solufe are therein a
2 Lof 1 M solution?

© 12. What is the number of moles of LiBrin a
1.5 L of 2 M solution?

: 13. How many moles of NaNO; must be dissolved
in water to make 2 L. of 1.5 M solution?

© 14. What is the number of moles of NH,Clin
' 200 ml of 0.4 M soluticn?

- 15, What is the volume of a 1.5 M solution
: containing 2 moles of solutes?

Study Book pg155 Set 23

" 16. How much volume of a 0.4 M potassium iodide
saiution would contain 0.12 moles of the solute?

Need help?

17. What volume of a 3 M H,50, solution will
contain 0.75 moile of the solute?

. 18 How many milliliters of 2 2.5 M KNO; solution
) will contain 1.25 moles of the solute?

19. How many grams of CaCl; areina 1.0 L
sample of a .5 M solution?

20. How many grams of NH;NO, areina 2.3 L
sample of a 1. 5 molar solution?
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Worksheet 26

Set D: Part per million calculations Objective: to test your understanding of part per million and

your ability to solve part per million related problems.

Calculate part per million {ppm) or grams of solute based on the information given about the sofution.
Use space to the right to write equation, show setup and solve the problem.

Include the appropriate unit in vour final answers. Write answers in the boxes befow

21. What is the part per million conéentration of
a 2000 g solution containing 10g of the solute?

22. A 500 gram solution contains 0.02 gram of
solute. What is the concentration of the
solution in part per miilion?

23. A 1000 gram sample of CO,(aq) solution
contains 0.5 gram of CO;. What is the
concentration of the soiution in
part per million?

LT T

24. What is the part per million concentration of
a 2500 gram of KNO; solution containing
100 grams of the sofute?

25. A 3800 gram of fish tank water contains
2.7 x 107 gram of dissolved oxygen. What
is the part per million concentration of

dissolved oxygen in the fish tank water?

hody e B ; ]

[

) 26. How many grams of O, will be ina 1000 g
of 2ppm O, solution?

Neod hnlp?

27. A 2200 gram NHs(aq} solution has a
part per million concentration of 0.5 opm.
How many grams of NH; are in this solution?

28. What is the total number mass of NH,Ci(s}
found ina 1500 gram of 3 1.5 ppm solution?

mENEN
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Worksheet 27: Vapor pressure

et A: Terms, definitions and facts Objective: By defining these wards and answering questions
below, you should become more familiar with facts
and terms related to vapor pressure.

Define, neatly and clearly, the following vapor pressure related terms.

- 1. Vapor

~ 2.Vapor pressure
* 3. Bailing
4. Boiling points

' Answer guestions below.

. 5. Vapor pressure of a liguid depends on what factor?
6. Which of the four liquids on Table H has the weakest intermolecular forces between its molecufes?

. 7. Which of the four liquids on Tabie H has the strongest intermotecular forces between its motecules?

Need help? Study Book pg157- 158 Set 26-28

8. Explain why water boils at 100°C at normal atmospheric pressure.

Set B: Vapor pressure and temperature Objective: To test your ability to use Reference Table H
to answer questions relating temperature
to vapor_pressure

Use Reference Tabhle H

| Determine vapor pressure of the substances at the given temperature.

no 158 Set 28

9. Propanone at 30°C 11. Ethanoic acid at 115°C

10. Water at 75°C 12. Ethanol at 58°C

Determine the boiling point of each substance at the given atmospheric pressure.

13. Propanone at 50 kPa 15. Ethanoic acid at 80 kPa

14. Water at 120 kPa 16. Ethanol at 60 kPa !

Determine the normal boiling point of each substance below.

17. Propancne 15, Water

18. Ethanol 20. Ethangic acid
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Worksheet 28: Effect of solutes

Set A: Comparing Freezing and Boiling points Objective: To test your ability to determine which
solution will have the fowest and the highest
freezing and boiling points.

Write “highest FP and Lowest BP” underneath the beaker whose solution will freeze at the highest
temperature and boils at the lowest temperature.

Write “Lowest FP and Highest BP” underneath the beaker whase solution will freeze at the lowest
temperature and boils at the highest temperature.

Set 1, g

I
I
I

0.02m 0.015 M 0.025 M 0.028 m
KBr KBr KBr KBr
-
ey, o R o
K oo < <
1M g1 M
NaCl CEHHOS
Setd. A A A A
2mM
K;50;
e, S

3 g of Nacl 6 g of NaCl 3 g of NaCl 6 g of Nacl
dissolves in dissolves in dissolves in dissolves in
200 mi H,0 300 mi H,0 300 mi H,0 200 ml H,0
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