Chapter 4: Review Worksheet

The following topics are in Chapter 4

Solute versus solvent (solution formation)

Electrolytes and non-electrolytes

Double Displacement Reactions (molecular equations, complete ionic equations, net
ionic equations, spectator ions, solubility rules)

Single Replacement Reactions and activity series
Decomposition and synthesis reactions

Concentration and dilution

Acid Base Reactions/Neutralization

Redox Reactions (assigning oxidation numbers and balancing)
Titration (both acid base and redox)
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We WILL NOT formally cover topics 1-6 (these are all things you have learned already).
We WILL formally cover topics 7-9

I expect you to know how to do topics 1-6. If you do not remember, revisit or ASK for
help. This worksheet is a review of the topics we will not formally cover in class. We will
just refresh our memory on them but not relearn them.
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1. What is the difference between a nute and a solvent. Give a spec1ﬁc example
2. How do you know if a solute will dissolve in a solvent or not? i Kes didsolve LiKEL
3. When solid NaCl is dissolved in water, an aqueous solution forms as shown here:
NaCl (s) + H2 O (1) — NaCl (aq)

NaCl (aq) means the cation is split from the anion, dissociation, and you really
have:

NaCl (s) + H, O (1) — Na" (aq) + CI" (aq)
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Each ion is solvated, surrounded by water through dipole-dipole interactions.

a. Draw the Lewis structure of water and add the partial charges (show how it is /é\ _

polar).
b. Which end of water is attracted to the cation and which is attracted to the polar bic
anion? This process is called solvation. L bent -
A - Mttt # 4{' When calcium chloride dissolves in water, what ions are present in the solution? ¥
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What about ammonium phosphate? i W
) PO 5. What is an electrolyte? What determines whether you are a strong, weak, or non- Cx G
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electrolyte? Give an example of strong, a weak, and a non-electrolyte.
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Topic 6: Concentration and dilution (- ! MOt Naol
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1. The main concentration unit is molarity, M. Define that. M= == oV Lhoen
. What is the concentration, M, of solution prepared by mixing 4.25 g NaCl in 100.0 mL of ‘
water? EOAVEVE §—7 raoi e Ty L eve M= 00T/ e =0T M
3. Which has more sodium ions: 50.0 mL of 0.25 M sodium carbonate solution or 60.0 mL
0f 0.15 M sodium hydroxide solution?
4. How many mL of a stock solution of 10.0 M nitric acid would you need to prepare 450.0
mL of a 0.500 M dilute solution? At‘Uhen  MVi= Mo\,
soemM ((450.0mL)

5. H0£N many mL of water will you add in question #4?jp.o m( % mL)= O
need 2A5mL of adi dy Want 4SomL toted ! 225 vl
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Topic 3: Double Displacement
You should be able to write molecular equations (ME), complete ionic equations (CIE)

and net ionic equations (NIE). You will need to MEMORIZE the solubility rules.

e A molecular equation shows the substances as compounds, regardless of
solubility properties.

e CIE shows all reactants and products as ions, not molecules, depending on
solubility. If a compound is soluble, has aq label, then it exists as ions. Ifa
compound is not soluble, gas or solid, then it exists as a compound (g) or (s).

e NIE removes the spectators from the CIE and shows only the species that react.

1. Write balanced ME, CIE and NIE for the following:

a. Reaction of aqueous solutions of ammonium sulfate with calcium iodide
b. Reaction of aqueous solutions of sodium hydroxide with barium carbonate

2. If 50.0 mL of a 0.05 M solution of lead (II) acetate is mixed with 60.0 mL ofa 0.10 M
potassium iodide solution

Write the molecular, complete ionic, and net ionic equations.
What is the formula and name of the precipitate?

Identify the spectator ions.

Identify the limiting and excess reagents.

How many grams of the precipitate will be produced?
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Topics 4 and 5: Single Replacement, Synthesis and Decomposition

Write a balanced equation for the formation of aluminum chloride from its elements.
Complete and balance the following combination reaction: Be + O, —

Write a balanced equation for the decomposition of sodium chloride solid.

Write a balanced equation for the decomposition of water.

Can the following happen? (unbalanced equations)

Pb + CuCl; — PbCl, + Cu

Fe + NaCl — FeCl; + Na

Br, + Nal — NaBr + 1,

Br, + NaCl — NaBr + Cl,
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6. Complete the following equations and balance. If no reaction occurs, write NR after the
arrow.

a. Fe (s) + Pb(NO;), (aq) —

(assume Fe™) oo ¢ bump P ? Je¢g —> fe @C’sz v Po(8)

b. Cl; (aq) + Nal (aq) — y _
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c. Ca(s)+H0 ()— o\
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7. Write a balanced equation for the reaction that occurs when solid potassium is mixed
with aqueous sulfuric acid, HoSO4. If no reaction occurs, write NR after the arrow.
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