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ACIDS, BASES AND SALTS - Answers 

Exercise: - page 2 -  

Acid name Formula Cation Anion Dissociation rxn  

Nitric acid HNO3 H+ NO3
- HNO3 → H+

(aq) + NO3
-
(aq) 

Hydrochloric acid HCl H+ Cl- HCl → H+
(aq) + Cl-(aq) 

Acetic acid CH3COOH H+ CH3COO- CH3COOH → H+
(aq) + CH3COO-

(aq) 

Hydrobromic acid HBr H+ Br- HBr → H+
(aq) + Br-

(aq) 

Phosphoric acid H3PO4 H+ PO4
-3 H3PO4 → 3H+

(aq) + PO4
-3

(aq) 

Hydrofluoric acid HF H+ F- HF → H+
(aq) + F-

(aq) 

Perchloric acid HClO4 H+ ClO4
- HClO4 → H+

(aq) + ClO4
-
(aq) 

Hydroiodic acid HI H+ I- HI → H+
(aq) + I-

(aq) 

Carbonic acid H2CO3 H+ CO3
-2 H2CO3 → 2H+

(aq) + CO3
-2

(aq) 

Sulfuric acid H2SO4 H+ SO4
-2 H2SO4 → 2H+

(aq) + SO4
-2

(aq) 

 

- Page 3 -  

Base name Formula Cation Anion Dissociation rxn 

Sodium hydroxide NaOH Na+ OH- NaOH → Na+
(aq)+ OH-

(aq) 

Magnesium hydroxide Mg(OH)2 Mg+2 OH- Mg(OH)2 → Mg+2
(aq)+ 2OH-

(aq) 

Ammonium hydroxide NH4OH NH4
+ OH- NH4OH → NH4

+
(aq)+ OH-

(aq) 

Calcium hydroxide Ca(OH)2 Ca+2 OH- Ca(OH)2 → Ca+2
(aq)+ 2OH-

(aq) 

 

Daily Life Examples: 

 pH Acid/Base/Neutral Phenolphthalein Litmus 
Purple 
cabbage 

Lemon juice <7 Acid Colorless Red Pink 

Vinegar <7 Acid Colorless Red Pink 

Flower 

fertilizer 
<7 Acid Colorless Red Pink 

Sal 

ammoniac 
<7 Acid Colorless Red Pink 
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Spirit of Salt <7 Acid Colorless Red Pink 

Detergent >7 Base Pink Blue Blue-Green 

Soap >7 Base Pink Blue Blue-Green 

Table salt =7 Neutral No change 
No 
change 

No change 

Baking 

powder 
>7 Base Pink Blue Blue-Green 

Slaked lime >7 Base Pink Blue Blue-Green 

Bleach >7 Base Pink Blue Blue-Green 

Drain opener >7 Base Pink Blue Blue-Green 

 

Exercise: - page 4 - 

1. How many moles of NaOH is needed to neutralize 0.5 moles of HNO3? 

0.5 mole 

 

 

2. If 0.2 moles of H2SO4 reacts with 0.5 moles of KOH, how many moles of with substance 

remain without reaction? 

0.2 mole H2SO4 ➔ 0.2*2=0.4 mole H+ 

0.5 moles of KOH ➔ 0.5 mole OH- 

 0.5 – 0.4 = 0.1 mole OH- and by the way 0.1 mole OH- remain without reaction 

 

Neutralization Reactions of Oxides: 

Na2O(aq) +  HCl(aq) →  NaCl(aq) +  H2O(s) 

basic  acid  salt  water 

NaOH(aq) +  SO3(aq) →  Na2SO4(aq) +  H2O(s) 

base  acidic  salt  water 

Na2O(aq) +  SO3(aq) →  Na2SO4 (aq) 

basic  acid  salt  
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– page 5 - 

Exercise: Complete and balance the following neutralization reactions.  

a) Ca(OH)2(aq) + 2HCl(aq) → CaCl2(aq) + 2H2O(l) 

 

b) H2SO4(aq) + CaO(aq) → CaSO4(aq) + H2O(l) 
 

c) 2H3PO4(aq) + 3Mg(OH)2(aq) → Mg3(PO4)2(aq) + 6H2O(l) 
 

d) NH3(aq) + HCl(aq) → NH4Cl(aq) 

 
e) N2O5(aq) + HBr(aq) → No reaction 

 

f) K2O(aq) + CO2(aq) → K2CO3(aq)  

 

– page 6 - 

Exercise: HBr is a strong acid. HCN acid is a weak acid with 8% ionization. If 300 

molecules of HBr were placed in water in Beaker A, and 300 molecules of HCN were placed 

in water in Beaker B, sketch what you would expect to find in each beaker below.  

 

 

 

  

Equation: HBr → H+ + Br-    Equation: HCN → H+ + CN-  

In which beaker will you find more H+ cations?  A  

In which will you find more whole acid molecules?  B  

 

– page 7 - 

Exercise: Determine the types of following salts using tables of strengths of acids and 

bases. 

Strong Acids Weak Acids Strong Bases Weak Bases 

HCl HF LiOH NH3 

HBr H2CO3 NaOH  

HI H3PO4 KOH  

HNO3 CH3COOH Ca(OH)2  

H2SO4  Sr(OH)2  

HClO4  Ba(OH)2  

 

A B 
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- Ba(NO3)2 : Neutral 

- CH3COONa: Basic 

- NH4NO3: Acidic 

- KCl: Neutral 

- KClO4: Neutral 

- LiBr: Neutral 

- Ca3(PO4)2: Basic 

- KNO3: Neutral 

- K3PO4: Basic 

- NH4Cl: Acidic 

- (NH4)2SO4: Acidic 

- (NH4)3PO4: Undetermined. Depends on weakness of both acid and base. 

- Na2CO3: Basic 

- NaHCO3: Basic 

- CaCO3: Basic 

- K2CO3: Basic 

 

 

- page 8-9 -  

Exercise:  

1. Complete the following word equations. 

a) Lithium + Nitric acid → Lithium nitrate + Hydrogen 

b) Sodium + Sulphuric acid → Sodium sulfate + Hydrogen  

c) Lead + Hydrochloric acid → hydrogen + lead (II) chloride 

d) Copper + Nitric acid → water + copper(II) nitrate + Nitrogen dioxide 

e) Iron + Sulphuric acid → Hyrogen + Iron (II) sulphate 

 

2. Now write symbol equations for the above. 

a) Li + HNO3 → LiNO3 + ½ H2 

b) 2Na + H2SO4 → Na2SO4 + H2 

c) Pb + 2HCl → PbCl2 + H2 

d) Cu + HNO3 → Cu(NO3)2 + NO2 + H2O 

e) Fe + H2SO4 → FeSO4 + H2 

 

 



 

Nihal İKİZOĞLU 5 

3. Complete the table.  

Name of 

metal 

Name of salt formed with these acids 

Hydrochloric acid Nitric acid  Sulfuric acid  

Iron  Iron chloride  Iron nitrate Iron sulfate  

Zinc  Zinc chloride  Zinc nitrate Zinc sulfate 

Magnesium  Magnesium chloride Magnesium nitrate Magnesium sulfate 

 

4. For each of the metal and acid pairs below predict the products.  

a) __Ca____ + __2HCl__ → _CaCl2___ + __H2(g)__  

calcium       + hydrochloric acid  

b) __Ni____ + __H2CO3__ → _NiCO3___ + __H2(g)__  

nickel         + carbonic acid  

c) __Ag____ + __H2SO4__ → _Ag2SO4___ + __H2(g)__  

silver         + sulfuric acid  

d) __Cu____ + __HNO3__ → _Cu(NO3)2___ + __NO2(g)__ + H2O 

copper        + nitric acid  

e) __Al____ + __H3PO4__ → _AlPO4___ + __H2(g)__  

aluminum    + phosphoric acid 

 

- page 10 –  

 Dilute acids decompose bicarbonate (HCO3
-) and carbonate (CO3

-2) compounds and 

liberate carbon dioxide gas.  

NaHCO3 + HCl → NaCl + H2O + CO2(g)  

Because,  NaHCO3 is a basic salt. It is obtained by the reaction of NaOH (strong base) 

and H2CO3 (weak acid). So it reacts with all acids and releases CO2 gas addition to the 

salt and water by neutralization. 

Complete the reaction: 

CaCO3 + H2SO4 →    CaSO4  + H2O + CO2(g)  
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- page 10 – 

Reactions of Acids and Bases in Daily Life:  

 What happens when spirit of salt is used in large amount every day to clean bath? 

 Spirit of salt (HCl) is a strong acid and reacts with metals and also basic carbonated 

substances. Tap, sink metals such as Zinc (Zn), Tin (Sn), Aluminum (Al) or Lead (Pb) react 

with HCl. That’s why, bath materials are damaged by HCl, if HCl is used regularly and in 

large amount.  

- page 11 – 

 What is used to open a clogged sink? How does it work?  

 NaOH is used as drain opener. Because, NaOH denatures the structure of protein in 

hair and skin which cause clog the sink.   

 

 How does the rust form? How to clean from the surface which it is formed? 

 Rust is the oxide compound of metals, so it has basic property and form base when 

it is dissolved in water. Weak acidic substances (lemon juice or vinegar) can be used to 

clean the surface of metals which are rusted in the open air. If strong acid is used, acid 

can react with metal material and damage it.    

 How is white soap produced? What is the chemical property of soap? 

 Soap is the sodium salt of fatty acids and obtained by the neutralization of fatty 

acid with NaOH. Because fatty acid is organic and weak acid and NaOH is a strong base, 

soap is basic salt of these. Commercially available soaps are acidified by using additives to 

keep the skin dry and compatible with the pH of the skin.   

 How does lime form in the bathroom? How is this lime cleaned? 

 Lime formed in the bath is carbonated compound especially as CaCO3. CaCO3 is 

basic compound because is obtained by Ca(OH)2 strong base and H2CO3 weak acid. So, it 

is cleaned by using weak acidic materials as lemon juice or vinegar.   
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- Page 14 -  

Some salts and their uses are given below: 

Salts Formula Uses 

Sodium chloride NaCl Edible salts (table salt, rock salt) 

Sodium carbonate Na2CO3 Washing powder, soften water 

Sodium bicarbonate NaHCO3 Baking powder 

Calcium carbonate CaCO3 

Effective dietary calcium supplement, 

antacid, phosphate binder, or base 
material for medicinal tablets. 

Ammonium chloride NH4Cl 
Acidifying agent that has expectorant and 
diuretic effects. Also used in etching and 

batteries and as a flux in electroplating. 

 

 

PRACTICE  

1. Name the following acids:  

a) HF  Hydrofluoric acid  

b) HBr  Hydrobromic acid  

c) HCl  Hydrochloric acid  

d) H2SO4  Sulfuric acid   

e) H2CO3  Carbonic acid   

f) HClO4  Perchloric acid  

g) H3PO4  Phosphoric acid  

 

2. Name the following bases:  

a) NH3   Ammonia   

b) Mg(OH)2  Magnesium hydroxide  

c) LiOH   Lithium hydroxide   

d) Ba(OH)2  Barium hydroxide  
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3. What is the molarity of an NaOH solution if 48.0 mL is needed to neutralize 30.0 mL 

of 0.2M H2SO4? 

0.2M=
n (mol)

30x10−3L
 = 6x10-3 mole H2SO4  

➔ 12x10-3 mole H+ ion neutralize 

12x10-3 mole OH- ion. 

12x10-3 mole OH- ion is found in 12x10-3 

mole NaOH. 

M=
12x10−3 mol

30x10−3L
 = 0.4 M NaOH 

 

4. How many L of 0.8 M NaOH solution is required to completely neutralize 1.2 L of 0.2M 

HCl solution? 

1.2x0.2=0.24 mole HCl releases 0.24 mole H+ ion in its aqueous solution 

0.24 mole OH- ion is found in 0.24 mole NaOH 

0.8xV L=0.24 ➔ 0.3 L  

5. Determine the volume (in mL) of 0.2 M KOH solution required to neutralize 185 mL of 

0.125 M H2SO4. 

0.2xVx1 = 0.125x0.185x2 

 V=0.23 L 

6. In one titration, 45.7 mL of 0.500 M H3PO4 is required to neutralize a 20.0 mL sample 

of NaOH solution. What is the concentration of the NaOH solution? 

0.5x45.7x10-3x3 = Mx20x10-3x1 

 M=0.29M 

7.  

a) What is the difference between a strong acid and a weak acid? 

Strong acids ionize 100%, weak acids cannot. 

b) What is the difference between a concentrated acid and a dilute acid? 

 

Concentrated acid contains more solute acid in the same amount of solution 

comparing to a dilute acid. 

 

c) If you could see the particles (molecules, ions etc.) in an acidic solution, how would 

you decide whether it was a solution of a strong acid or a solution of a weak acid? 

In strong acid solution there is going to be no unionized acid molecule, but in weak 

acid solution there will. 

The diagrams are meant to represent a concentrated solution of a strong acid, a dilute 

solution of a strong acid, a concentrated solution of a weak acid and a dilute solution of a 
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weak acid. Use the table below to show which diagram is meant to represent each of the 

four solutions – write the number of the appropriate diagram in each box. 

 

 

 

 

8. Fill in the blanks.  

Word Bank: 7 acidic alkaline ammonium bases chloride color dissolve dissolves filters 

H+ H2O hydrogen indicator neutral neutralized nitric OH- oxides pH salt water 

a) When a substance dissolves in water it forms an aqueous solution which may be 

acidic, basic or neutral.  

 

b) Water itself is neutral. An indicator can be used to show how acidic or alkaline a 

solution is. The pH scale is used to show numerically how acidic or alkaline a solution 

is. If the pH=7 the solution is neutral, if the pH is over 7 it is basic and if it is less 

than 7 it is acidic.  

 

c) Hydroxides of alkali metals called base. Salts can be made by reacting their 

solutions with acids. In these neutralization reactions: acid + alkaline hydroxide 

solution → a neutral   solution + water  

 

d) The particular salt produced in any reaction between an 

acid and an alkali depends on the acid used and the 

metal in the alkali. Neutralizing hydrochloric acid 

produces a chloride, nitric acid produces a nitrate and 

neutralizing sulphuric acid makes a sulfate compound. 

Ammonia also dissolves in water to produce an alkaline 

solution. This can be neutralized with acids to produce 

ammonium salts. In the salt preparation an indicator 

can be used to show when acidic and alkaline solutions 

have been completely neutralized to produce a neutral 

salt solution.  

 

4 3 

2 1 
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e) Salts of transition metals, as with some 

other metals, can be made by reacting 

their oxides or hydroxides with acids. 

Transition metal oxides and hydroxides 

do not dissolve in water and are called 

insoluble oxides. To produce a solution 

of a soluble transition metal salt, the 

metal oxide (or hydroxide) is added to an acid until no more will react. The excess 

metal oxide (or hydroxide) can then be filter off. The fact that no more color tells 

you all the acid has been neutralized.  

f) Hydrogen ions (H+
(aq)) make solutions acidic. Hydroxide ions (OH-

(aq)) make 

solutions basic. So, any substance dissolved in water forming H+ ions is acidic and 

anything dissolving in water forming OH- ions is an alkali. In neutralization the ionic 

reaction is:  

H+
(aq) + OH-

(aq) → H2O(l)  

 

9. Answer following questions about oxides. 

a) What is an oxide?  

a binary compound of oxygen with another element, metal od nonmetal. 

b) What are the 4 types of oxides?  

Acidic (nonmetal oxides which #O is greater than #nonmetal), basic (metal oxides 

except amphoteric metals), amphoteric (amphoteric metal oxides) and neutral 

(nonmetal oxides which #O is NOT greater than #nonmetal) 

c) How are acidic oxides formed?  

By oxidation of nonmetals with excess amount of O2. 

d) Name 3 acidic oxides and give their chemical formula. 

Carbon dioxide CO2, sulfur dioxide SO2, Dinitrogen pentoxide N2O5   

e) Write the chemical equations of the 3 oxides mentioned above with water. 

CO2 + H2O → H2CO3    

SO2 + H2O → H2SO3   

N2O5 + H2O → 2HNO3   
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f) What happens when acidic oxides are added to acids?  

 Nothing  

g) What happens when acidic oxides are added to alkalis?  

 Reacts to form salt and water by neutralization    

h) Metals react with oxygen to produce metal oxides. They are always solids and react 

with water to produce bases.  

 

i) Pure iron will form several oxides if left exposed oxygen. The most common is 

simply called rust. A 139.6g sample of pure iron will weigh 199.6g if it forms rust, 

which is iron, and oxygen bonded together. What is the formula of rust?  

199.6-139.6=60 g oxygen (O: 16) for 139.6 g iron (Fe: 56) 
O = 60/16=3.75 Fe = 139.6/56~2.5 

O:1.5 Fe:1 ➔ Fe2O3 

j) Iron will also form another oxide. If the oxide weighs 26.74 grams, the purified 

iron would weigh only 22.34 grams. What is the formula of this iron oxide?  

26.74-22.34=4.4 g oxygen (O: 16) for 22.34 g iron (Fe: 56) 
O = 4.4/16~0.275 Fe = 22.34/56~0.399 

O:1 and Fe:1.45 ➔ Fe2O3 

k) Silver only forms one oxide. If 167.13g if silver oxide is weighed, only 11.54g of 

the oxide would come from the oxygen. What’s the formula of silver oxide?  

167.13-11.54=155.59g silver (Ag:108) 

O = 11.54/16~0.72  Ag = 155.59/108=1.44 

O:1 and Ag:2 ➔ Ag2O 

l) Calcium only forms one oxide. When 8.86g of calcium oxide is separated into 

calcium and oxygen, only 6.33g of calcium remains. What is the formula for calcium 

oxide?  

8.86-6.33=2.53g O for 6.33g Ca (Ca:40) 

Ca=6.33/40=0.158  O=2.53/16=0.158 ➔ CaO 

m) Sodium also forms only one oxide. If 104.13g of sodium oxide were separated, 

26.88g of oxygen could be collected. What is the formula for sodium oxide?  

 

104.13-26.88=77.25g Na (Na:23)  for 26.88g O  

Na=77.25/23=3.36  O=26.88/16=1.68 ➔ Na2O 

 


