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Unit 9 - Solutions & Equilibrium Cumulative Practice

INTRODUCTION:

Molarity is one way to measure the concentration of a solution. The molarity of a solution is the
number of moles of solute per liter of solution. The symbol for molarity is M. Thus a 3.0 molar solution of
nitric acid, abbreviated 3.0 M HNOs, contains 3.0 moles of HNOs per 1 liter of solution.

Moles Solute

Molarity=————
©  Liters Solution

Symbols for molarity: M = “molar” = 22

PRA PROBLEMS: -y
Solve the following problems. In the space below each problem, show a labeled setup (questions 3% require
dimensional analysis method). Write the answers in the spaces at the right. Do not forget to include units!

1) What is the molarity of a solution that contains 210. grams of Alz(SO4); in 2.75 liters of solution?

Alo 3 Ala(Soqlyf [ mal AlalSENYS | iyl My(so;  0.2a3M Al (Sou),
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4) What volume of 0.300 M solution can be prepared using 0.850 grams of acetic acid (HC2H302) ?
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MIXING sownons: i

Calculate the molarities of the following solutions. In the space below each problem, show a labeled setup.
Write the answers in the spaces at the right. Do not forget to include units!
Formula for a solution: =~ M = Total Moles
Total Volume

5) Calculate the final molarity when 70.0 mL of 3.0 M sodium chloride solution is added to 30.0 mL of a
1.00 M solution of sodium chloride.
2.40 M NaCl

@ el = (ML) = Mol = (3.0MX(0.0700L) = 0.R10 el NaCl

@ Mol =(MYL) b mgl = (oo m)(0.020L) :+ ©.0300 mal NalCl

® (o.010L) 4(0.6300L) = 0.100 L oln
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DILUTIONS
Calculate the molarities of the following solutions. In the space below each problem, show a labeled setup.
Write the answers in the spaces at the right. Do not forget to include units!

Formula for dilution of a solution: MV, = M:V>

6) A solution is prepared by dissolving 10.8 g¢ ammonium sulfate, (NH4):S04 , in enough water to make
100.0 mL of stock solution. A 10.0 mL sample of this stock solution is added to 50.0 mL of water.

What is the molarity of the stock solution?

D08 g (WH);50u] Lmal WigSoy 0o . DMe 0.08M ml 0.917 M (NS0
1 (13254 o (ukahaS0y (i ), 50y ) o.ee L —
What is the final molarity of the dilution once water was added?
MV, 2MVa > My MV 0.136 M (Ni)2S0y
v,

(o.BnM\(la.a..L\_)
¥ e = 0.136M (NHY)
o (Goml) - M= 0.l 250y

7) What volume of concentrated 12.0 M stock solution is necessary to make 1.00 L of 0.500 M solution?
MV MeVe =5 Nz MaVy 0.0417 L

5 \ M,
(o.s00m)(Lo0 L X
(‘;‘;;T-‘ 4t o.o4\ L

8) To what volume should 25.0 mL of 15.0 M nitric acid (HNOs) be diluted to prepare a 3.00 M solution?
M= MaVy oV, p AV 125 L HNO3 Soln

(lg,opﬁ(ls DnL/
Var o = Yo 125mL ey b

PREPARING SOLUTIONS & DILUTIONS:
Explain how you would make (prepare) the following solutions.
* SOLUTIONS Example: 0.750 L of 0.250 M NaSO4

“Dissolve 26.64 grams of NazSO« with solvent (water) in a beaker. Pour the solution
into a graduated cylinder and then dilute up to 750 milliliters.”

Dissolve. 9.76g LiNIq it water in
m\&w Poue iato 3“3 eyl ond Hheg

9) 250. mL of 0.750 M lithium nitrite
® mols (ML) ~>mol> C850a)( 0350 L) = 0-188 ms)
L ...\ LiNgy [sa.45) 8 LiNé2 d
| wasl LiNOg
* DILUTIONS Example: 2.00 L of a 0.250 M NaOH solution from 1.00 M NaOH stock solution.

“Measure 500. mL of 1.00 M NaOH stock solution. Dilute with water until the solution
reaches 2.00 L.”

(Ssomb)
10) 5.00 x 10> mL of 1.75 M HaSO4 solution, starting with an 8.61 M stock solution of H;SOu.
Mﬁ’f-‘-m\]; — “q - M‘L\Jl

= (1asm)(Soo m) C )
g —D\'\ _W — |V,= 102 mL HySoy
s Measure 10%ml of 8.61M K504 stede solvhon.,

aches Sooml.,

pilvte ith weder yah! the Solvhoa e
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SOLUBILITY CURVES:

1. Asolution is also known asa l'\°m°q?!\e°05 mixture. How is a solution different from a

heterogeneous mixture: -
Solw\{ AlSSolu-e(,] n §oiVéA+ Q.'\' %\v‘?x\ e ,\CINUN lOm

L\qr@vm 'F\rb'v“hc‘b’\‘«\ o Sgluﬂon

2) Inan aqueous solution of sodium chloride, what is the solute? N’\C\ VAL ' What is the solvent? H&O

3) Why is water considered the universal solvent?

Ha0, apolar Substoence s able b dissolve many polac R jsaic sulglaces

4) Does solubility of a solid solute increase of decrease as temperature increases?

= A solulalty of solid Sdules

Here's an example of how to read the graph. Find the curve for KClOs.

5) At 30°C approximately 10g of KCIO; will dissolve in 100g of water. If the temperature is increased to
80°C, approximately of the substance will dissolve in 100g (or 100mL) of water.

Directions: Use the graph to answer the following questions. REMEMBER UNITS!

6) What mass of solute will dissolve in 100mL of water at the following temperatures?
a. KNO;at 70°C = O
b. NaClat 100°C=__40s
c. NH{lat 90°C= 109
d. Which of the above three substances is most soluble in water at 15°C. =
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7) On a solubility curve, the lines indicate the concentration of a Satuad ed

maximum amount of solute that will dissolve at that specific temperature.

Na(Cl

solution - the

'm\ooﬁihg
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Types of Solutions - Use the Solubility Curve
9) Label the following solutions as saturated or unsaturated. If unsaturated, write how much more

solute can be dissolved in the solution.

Values on the graph 1%;@ along, above) a curve represent unsaturated solutions - more solute
could be dissolved at temperature.

Solution Saturated or Unsaturated? If unsaturated: How
much more solute can
dissolve in the solution?
(a) a solution that contains 70g of \
NaNO; at 30°C (in 100 mL H:0) Unsaturated aASq NaNO3
(b) a solution that contains 50g of
NH.Cl at 50°C (in 100 mL H.0) 5"‘“""’\“") =
(c) a solution that contains 20g of
KCLO at 50°C (in 100 mL H0) Soturnded S
(d) a solution that contains 70g of Kl
at 0°C (in 100 mL H,0) Unsatucoded 6O g KT

10) What is the solubility of KCl at 5°C? Y214 c. What is the solubility of Cez(SO4); at 10°C2 ~ 12,4
11) What is the solubility of KClat 25°C2~334 d. What is the solubility of Cez(SOq); at 50°C? ~ 58

12) At 90°C, you dissolved 10 g of KCl in 100. g of water. Is this solution saturated or unsaturated?

RAC-» ZSAEE . log ko) < SRgkel

o Hp 0

13) A mass of 100gof NaNO; is dissolved in 100 g of water at 80°C.

880 > 52 Nm‘w

a) Is the solution saturated or unsaturated? eso e 3 N

00y < ics °

solution is cooled, at what _temperature should solid first appear in the solution? Explain.

~Yo'C | > Temp atw Jaich Sl
solubility curve to answer questions 14-16:

14) Which compound is most soluble at 20 °C? KI Which is the las_t soluble at 40 °C? _Ce_ﬁ(;s_o ‘4) 3

Vhion 1% ‘;\J[,

15) Which substance on the graph is least soluble at 10°C? _KClos

roted vpen slows coo’lﬂﬂ Foan B0°C

16) A mass of 80 g of KNO; is dissolved in 100 g of water at 50 °C. The solution is heated to 70°C. How

many more grams of potassium nitrate must be added to make the solutlon saturated7 Explain your

reasoning- @ gore -833“‘” e7oc->_._—J- ; 1309-800 = 505KN01

loo

17) What are 3 ways to increasé t.he solubility of a soh substance in a solid?

S a,mmcww
% ﬂs{fﬂt/% solvhen %

® Tncrense furfa

ce area of slute

18) How can the solubility _o_fi gasina liquid be increased?

@ Decrease Hemperaiure

® Trevtase Prissvee
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CHEMICAL EQUILIBRIVM:
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Ralance each equation and then write the equilibrium
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[ Stress Type | Equitbeium (M @ o Equiibrium
Shift Constent (K)
AW | Right ] meee v 1 Same
_AML | Right R | mewes 1 Same
ki Lelt T 1\ “““ Same.
B O S 3 Y Same
- ,.,._,.u,h ) Lefd T | eem- ~L Same.
R i | I‘ﬁ"\‘\' v v | emeee Same
T Tomperatwee | 23} ¥ N E A Tacrease
{ Tomporatwre | Leobt T N v Decreage
L‘l""\ m»j- e N(\,‘\_XE_ 1 Same
»;:,‘ | hesswe | NoONE Serne
Part IX: Complete the following table. Write (leff. rght, or none) for equilibrium shift, and (decreases, increases, or
remains same), for concentrations of reactants and products and for equilibrium constant (X):
1 NaOMg) 5 1 Na‘pe) ¢ 1 OH g « 44.3 &J
(Remember that pure SIS and Iguis db not affect equiitrium !g
Stress Type Wn% Amount of oM Wm
s | Rt | | F A | Gume
taam ey | Left | = I ChRe
(::?:) Lef+ ' v | T Same
o Add wom Rigwt J T | - Same
TTomperetws | Lo ft T ¥ ¥ Decrease
{ Tomperatws | Right v i) + Tacroase
S’s [ 1 Pressure NDNE Sane
'::.w‘ | Pressure NONE T —
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LeChatelier's Principle:

Part It Complete the following table. Weite (lefr, mght, or none) for equilibrium shift, and (decreases, increases, or

remans same), for concentrations of reactants and products and for equilibrium constant (K)t
B2.7KJ ¢ 1 Hag) ¢ 1 Tng % 2 Wi




