Unit 10: Solutions

Multiple Choice Practice
Directions: Each of the questions or incomplete statements below is followed by four suggested answers or completions.  Select the answer that is best in each case and then fill in the corresponding circle on the answer sheet.

Note: For all questions, assume that the temperature is 298K, the pressure is 1.00 atm, and solutions are aqueous unless otherwise specified.
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Note: in the following question, “Figure 1” refers to your solubility chart!
[image: ]
[image: ]6
5
4

[image: ]
7

[image: ]
[image: ]8
9

[image: ]
A. 0.17 L
B. 0.60 L
C. 17 L
D. 50. L10
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1. Predict If a solution is diluted by doubling its volume with water,
‘what will happen to its concentration?

A Ttwill increase by a factor of 10.
B It will also double.

C Tt will decrease by a half.

D It will decrease by a factor of 10.
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2. Calculate Abottle of industrial-grade hydrochloric acid (HCI) is
8.0M. The molar concentration of hydrochloric acid for household
cleaning is 2.7M. How much industrial-grade hydrochloric acid is
required to prepare 10.0 L for household cleaning purposes?

A 030L
B 22L
C 30L

D 34L
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3. Calculate A chemistry student dilutes 550 mL of 3.0M barium

hydroxide (BaOH) to prepare a 0.033M solution. What is the volume of
the new diluted solution?

A 0.17L
B 0.60L
C 50L
D 17L
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1. Distinguish Which of the following describes a solution containing
an electrolyte?

A

The solute particles are so firmly bonded that they do not break
apart.

The solute particles permit the passage of an electric current.

It is unstable, and all the solute will precipitate if the solution is
disturbed.

It cannot contain any more solute particles.
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1. Predict Which of the following actions is most likely to speed up
dissolution?

A Crystals of sodium carbonate (Na,CO,) are crushed into a powder
before being added to the solvent.

B Water is cooled to 15°C before the solute is added.

An aqueous solution of sodium chloride (NaCl) is placed in a
pressurized container.

D Lithium iodide (Lil) is added to water and left to sit without
stirring.
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Solubilities of Three Gases in Water
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2. Interpret Graphs Which of the following statements is true based
on information in the graph?

A

Oxygen has higher solubility compared to nitrous oxide (NO) and
nitrogen gas (N,).

For each of the gases, at 0°C, almost 0 g would dissolve.

C For each of the gases, at 100°C, almost 0 g would dissolve.

Gases become more soluble at higher temperatures.
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45 Use the table below to predict which of the following would be expected if dilute solutions
of Na,SO,(ag) and Ba(NO,),(aq) are mixed.

Rules for lonic Compounds in Aqueous Solu

Compounds Solubility Exceptions
Salts of alkali metals and ammonia | Soluble Some lithium compounds
Nitrate salts and chlorate salts Soluble Few exceptions
Sulfate salts Soluble Compounds of Pb, Ag, Hg, Ba, Sr, and Ca
Chloride salts Soluble Compounds of Ag and some compounds of Hg and Pb
Carbonates, phosphates, Most are insoluble | Compounds of the alkali metals and of ammonia
chromates, sulfides, and hydroxides

No precipitate would be observed.
Both NaNO,(s) and BaSO,(s) would precipitate.
BaSO,(s) would precipitate.

ONn wp

NaNO,(s) would precipitate.
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48 A student is asked to determine whether a given solution is an electrolyte. Which of the
following pieces of laboratory equipment would be the most useful for that purpose?

A pH meter

B Conductivity apparatus

C Burette and chemical indicator
D

High grade filter paper and funnel




image15.png
49 @ When a tiny crystal of the solute is dropped into
a solution, (b) the crystal appears to grow rapidly
and other crystals appear in the solution.

These observations indicate that the
solution was —

A concentrated
B unsaturated
C saturated

D supersaturated
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50 Based on the graph below, an
increase in temperature —
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47 Astudent in a laboratory prepares a solution of NaCl(aq) using tap water instead of distilled
water as directed. She notices a faint cloudiness of the solution due to a precipitate. This
precipitate in the solution may indicate a presence in the tap water of —

A sulfate ions

B hydroxide ions

C calcium or magnesium ions
D

silver or lead(ll) ions
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51 Based on the graph below, the solubility of oxygen in water increases with —
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49 A solution is classified as an electrolyte if the solution contains —

A

B
C
D

a dissolved solute
molecular compounds
positive and negative ions

substances with strong forces between their particles
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27 The electrical conductivity of an aqueous
solution depends on the concentration of which
particles in the solution?

(1) molecules (3) atoms
(2) electrons (4) ions
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A chemist wants to make 100.0 mL of a 4.0 M sodium hydroxide (NaOH) solution.
Approximately what mass of NaOH is required to make the solution?

F 160¢g
G 100.g
H 160g
J 400¢
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3. Analyze Which aspect of water makes it an excellent solvent?
A Tthas a high heat capacity.

B Ithas alow freezing point.
C Its crystal form is less dense than its liquid form.

D Itis polar and forms hydrogen bonds.
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1. Define What is a precipitate?

A

B
C
D

an insoluble product of a reaction between substances in a solution
a soluble product of a reaction between substances in a solution
any product in a reaction between substances in a solution

a covalent product from a reaction between ionic compounds
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3. Predict Based on the information in the review and Figure 1, in a
reaction between calcium hydroxide (Ca(OH),) and lithium sulfide
(Li,S), which of the following, if any, would be the solid product(s)?
A calcium sulfide (CaS)

B lithium hydroxide (LiOH)
C calcium sulfide (CaS) and lithium hydroxide (LiOH)
D

no solid products
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1. Define Molarity is calculated by dividing the moles of a solute by
which quantity?
A moles of the solvent
B volume of the solvent
C moles of the solution

D volume of the solution
2. Calculate A chemist dissolves 49 g manganese (IV) oxide (MnO,) in
water, and adds enough water to make 510 mL of solution. Calculate

the molarity of the solution. The molar mass of MnO, is 86.9 g.
A 0.096M

B 091M
C 1.1M
D 104M
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3. Calculate A0.10M sports drink is prepared using sucrose (C,,H,,0,,)
in 390 mL of water. What is the mass of sucrose added to the water?
The molar mass of sucrose is 342 g.

Aollg
B 088g
C25g
D 13g




