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Reverse Reaction

The reaction proceeds from products to
reactants.

Right to left in the chemical equation.
Opposite energy change of the forward
reaction.

Forward Rezacticin
\

The re NE( rq\t{g

0 Tright in the chemical equation.
May release or absorb energy.

Definition

-

Direction \J\,‘
Energy
Change

2. (ii) What is chemical equilibrium?
Chemical equilibrium occurs when the rate of the forward reaction equals the rate of the reverse
reaction, resulting in constant concentrations of reactants and products in a closed system.

2. (iii) Write two chemical equations of reversible reactions:
1. N, + 3H; €2 2NHa (Haber process).
2. CaCO; ¢ Ca0 + CO; (Thermal decomposition of calcium carbonate).

2. (iv) Write down the conditions for equilibrium:

1. Closed System: No substances can enter or leave the reaction system.

2. Dynamic Process: Both forward and reverse reactions occur at equaTI rates. — H 3\ ,\ \3\‘

3. Constant Temperature and Pressure: External COTH.‘IO \sh(juld rerpa’in S‘teadx'; =

4. Constant Concentrations: The concentfapqns)pf’ rreactapjts\ and pr}ducts remain unchanged at

equilibrium. AN\ —~~ W\
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3. Write forward and reverse reactions for the glven equatlon‘
Reaction: CO(g) + 3H2(g) <> CHa(g) + H:0(g) © \ \ |

- Forward Reaction: CO(g) + 3Ha(g) = CHq{g) + I-izo g)

- Reverse Reaction: CHa(g) + HgD(g) 9 CO(g) + 3H2(g) '

4. How does t;eniperéjture affect cobalt chloride equilibrium?

Reaction: CoCIz(aq) + 6H,0 <> [Co(H0)e]?*(aq) + 2CI-(aq)

- At higher temperatures, the equilibrium shifts to the left, favoring the formation of CoCl; (blue
color, endothermic direction).

- At lower temperatures, the equilibrium shifts to the right, forming the hydrated complex
[Co(H20)s]** (pink color, exothermic direction).

Think Tank: Bromine chloride (BrCl) decomposes to form chlorine and bromine.

Write reversible chemical reaction for this reaction:

The reversible reaction is:

2BrCl €& Br; + Cl;

- Forward Reaction: Bromine chloride decomposes into bromine and chlorine.
- Reverse Reaction: Bromine and chlorine combine to form bromine chloride.




10.1: Concept o# Acuds and Bases

What are acids?

Acids are substances that release hydrogen ions (H*) when dissolved in water, making the solution
acidic. Examples include hydrochloric acid (HCl) and sulfuric acid (H,SO04).

What are bases?
Bases are substances that release hydroxide ions (OH) in water or accept hydrogen ions, making the
solution basic. Examples include sodium hydroxide (NaOH) and potassium hydroxide (KOH).

What is the pH scale?

The pH scale measures the acidity or basicity of a solution. A pH less than 7 indicates an acid, exactly
7 indicates neutrality, and greater than 7 indicates a base.

How do acids and bases neutralize each other? —~

||’\.

When an acid reacts with a base, they neutrallze each\ cherfbfofm wa'ter and salt. For example:

HCl + NaOH - NaCl + H,0 ‘\, "-. { A\ VU ) J

10.2: Strength of Acuds ahd Baées
What is thq dlf‘fefé\nce between strong and weak acids?

Strong acids completely ionize in water {e.g., HCl), while weak acids partially ionize (e.g., acetic acid,
CHsCOOH).

What determines the strength of a base?

A base's strength is determined by its ability to dissociate and release OH™ ions in water. Strong
bases, like NaOH, dissociate completely, whereas weak bases, like NH3, do not.

How does concentration affect acid and base strength?
Strength refers to the degree of ionization, while concentration refers to the amount of acid or base
in a solution. A dilute strong acid can still be more ionized than a concentrated weak acid.

What is a polyprotic acid?
A polyprotic acid can donate more than one proton (H*) per molecule. For example ,sulfurlc acid
(H2S0O4) donates two protons. N r "",'-7'*. \ (C\M Wy

10.3: Characteristic Propertles of Acids

How do acids taste and fee [\ ‘_ _
Acids typically haue al soqr taste They can cause a stinging sensation when they come into contact
with the skln\ N A

What is the effect of acids on litmus paper?
Acids turn blue litmus paper red.




How do acids react with metals?

Acids react with certain metals to produce hydrogen gas For exampla
2HCl + Zn = ZnCl; + H, . { § ) W]

How do acids react wuth carbonates?
Acids react W|th] carbljnates to produce carbon dioxide, water, and a salt. For example:
HCl + Na,COs >NaCl + H,0 + CO;

Do acids conduct electricity?
Yes, acids conduct electricity in aqueous solutions because they produce ions.

10.4: Characteristic Properties of Bases

How do bases taste and feel?
Bases have a bitter taste and feel slippery to the touch due to their ability to react with skin oils.

What is the effect of bases on litmus paper?

Bases turn red litmus paper blue.

How do bases react with acids? s W
Bases react with acids to form water and salt a process known as neutrahzatrr)n

Can bases conduct elec;nclty? SANOIE
Yes, bases conduct electr|c1ty |n aQerus solutlons due to the presence of ions.

How do baﬁés thtjzeract with organic matter?

Strong bases, like NaOH, can break down organic materials, making them useful in cleaning agents.

10.5: Oxides and Hydroxides

What are acidic oxides?
Acidic oxides are oxides of nonmetals that react with water to form acids or with bases to form salts.
Example: CO; reacts with water to form H,COs.

What are basic oxides?
Basic oxides are oxides of metals that react with water to form bases or with acids to form salts.
Example: CaO reacts with water to form Ca(OH),.

What are amphoteric oxides?
Amphoteric oxides can act as both acids and bases. Example Alea reacts wuthboth aads and bases
to form salts. \ \ ' oS

What are hydroxides? L
Hydroxides are compounds containlng the hydrcmde ion (OH"). Examples include NaOH and KOH,
which are stron§b§s¢s N J

How are omdes and hydroxides used in everyday life?
¢ Acidic oxides: CQO, is used in carbonated beverages.

» Basic oxides: CaO (lime) is used in construction.

* Hydroxides: NaOH is used in soap manufacturing.




Question 1: Explzilm the Concept of Amds and Bases with Examples and Their
Role in Everﬁday Llfe

Acids and bases are two fundamental categories of chemical compounds that have distinct
characteristics and play a crucial role in both chemical reactions and everyday life.

Concept of Acids:
- Acids are substances that increase the concentration of hydrogen ions (H*) or protons in an
aqueous solution.
- They typically have a sour taste, turn blue litmus paper red, and react with bases to form salts and
water (neutralization reaction).
- Examples:
- Hydrochloric acid (HCI): Found in the stomach, aids digestion.
- Sulfuric acid (H,5S0.): Used in car batteries.
- Acetic acid (CHsCOOH): Found in vinegar.

Concept of Bases: W\ 22\ ( 0 )\
- Bases are substances that mcregse the oomséntrahoh of hydroxude ions (OH™) in an aqueous
solution or accept hydrog | |or;|\s AL JAs
- They usually h?}’@ﬁ ‘ttér taste, feel slippery to touch, turn red litmus paper blue, and react with
acids to neutralize them.
- Examples:

- Sodium hydroxide (NaOH): Used in soap production.

- Calcium hydroxide (Ca(OH);): Known as lime, used in construction.

Role in Everyday Life:
- Acids:

- Citric acid in fruits adds flavor and preserves food.
- Ascorbic acid (Vitamin C) is essential for human health.
- Carbonic acid is used in carbonated beverages.

- Bases:
- Baking soda (sodium bicarbonate) is used in cooking. :
- Bases like ammonia are used in cleaning products. e \ (C
- Calcium hydroxide is used in agriculturg_l_: soil't,regl:"-_r-ﬁ-gm."-.f" fal

These compounds not only provude the basls for numerous chemical processes but are also integral
to biological and mdustrraq appllcat'lons .

IONNAN
Question Z*I iscuss the Strength of Acids and Bases and How It Is Determined
with Examples
The strength of acids and bases refers to their ability to ionize or dissociate in water, which
determines their chemical behavior in reactions.




Strength of Acids: ~ iAo 1L

- A strong acid completely ionizes in water, producmg a high COncentratlon of H* ions. Examples
include hydrochloric acid (HCJ.) and sulfurlc acid (HZSO4)

- A weak acid partlall |omzes in water, Ieadlng to a lower concentration of H* ions. Examples include
acetic acid (CngZQ('LI ) and formic acid (HCOOH).

- The strength- of an acid is often represented by its dissociation constant (Ka). Strong acids have a
high Ka value, while weak acids have a lower one.

Strength of Bases:

- A strong base completely dissociates in water, releasing a high concentration of OH™ ions. Examples
include sodium hydroxide (NaOH) and potassium hydroxide (KOH).

- A weak base partially dissociates in water. Examples include ammonia (NHz:) and methylamine
(CH3NH,).

- The strength of a base is measured using its base dissociation constant (Kb). Strong bases have a
high Kb value.

Factors Affecting Strength: PR
1. Concentration: while strength refers to the degree Qf lenizaﬂon, t'he conx:entratlon affects the
number of ions present in a solution. N\ 2/ ,._'. WA ) .' '

2. Molecular Structure: 'Bhé ab'[‘rty of\a moleCule to donate or accept ions depends on its bond

strength and electronegaqwtv. AR Y
NN NN

Examples

- Hydrochloric acid (HCI) is a strong acid that fully ionizes:
HCl > H" + CI”

- Acetic acid (CHaCOQH) is a weak acid that only partially ionizes:
CH3COOH &> CH3COO0™ + HY

Understanding the strength of acids and bases is critical in fields like medicine, where pH control is
essential, and in industry, where these compounds are used for manufacturing and processing.

Question 3: Compare and Contrast Acidic, Basic, and Amphoteric Oxides with

Their Reactions and Applications

Oxides are compounds formed by the combination of oxygen with other elements. They are
categorized into acidic, basic, and amphoteric oxides based on thew chemlcal propertles and
reactions. A AN\ (¢ o =

Acidic Oxides: O 2 SN IS
- Acidic oxides are typlcally formed by nonmetals and react with water to produce acids.
- Example: Carb?n g:]ldmde (CO{) reacts with water to form carbonic acid:

CO, + H,0 = H,CO;
- Applications:

- CO; is used in the beverage industry for carbonated drinks.

- Sulfur dioxide (SO;) is used in the production of sulfuric acid.




Basic Oxides: DA
- Basic oxides are formed by metals and react vsuth Water to produce h’)ases
- Example: Calcium oxide (CaO} reacts W|th water to formxaicuum hydromde:
CaO + H,0 - Ca(OH); _ \ .
- Applications: NN ARSI
- Calcium oqu (thckllme) is used in construction and agriculture.
- Magnesium oxide (MgO) is used as a refractory material in furnaces.

Amphoteric Oxides:
- Amphoteric oxides can react with both acids and bases to form salts and water.
- Example: Aluminum oxide (Al,Os) reacts with hydrochloric acid to form aluminum chloride:
Al; O3 + 6HCI 5 2AICl; + 3H,0
It also reacts with sodium hydroxide to form sodium aluminate:
Al;Os + 2NaOH + 3H,0 - 2NaAl(OH)4
- Applications:
- Al,0s is used in the manufacturing of ceramics and as an abrasive.

Understanding these oxides is essential for environmental chemistry, mclustr:al_p;ecﬁssas and
developing sustainable technologies. Acidic and basic 0)<|de5 are. c;mala1 for bafancmg environmental
pH, while amphoteric oxides have versah}e appﬁ]rcaﬂbhé rn advanced rhaterlal science.




10.1: Concept of Ac"f‘xijnﬂl Ba Ses Y

1. What do auﬂs release in water?
e A) Hydroxide ions
. B) Hydrogen ions
¢ () Oxygenions
e D) Carbonions

2. Which of the following is a base?
e A) Hydrochloric acid

e B) Sulfuric acid

e C)Sodium hydroxide a ‘,‘\fvr/_\\\ll.—rlll\éa'l (i"r:;hi J
. D)Ammonia fﬁ\\j \ \’ WAL 50
3. What is the pH of a neutraI\s?mﬁqﬁ? \x N S\S s
BCENG \“\\J‘l\J NN
- HE B) 7
. C)14
¢« D)O
4. Which substance is an example of an acid?
e« A)NaOH
. B) HCl
« C)Ca0
o D)NH;
5. What happens when an acid reacts with a base? -, AR N r,."

« [ Aysaltand water are formed

)\ \.'“-..\ S LT S b W

» B) Hydrogen gas is formed

L™

e () Ca{E{cﬁn t!hcquc]e is released

e D) Oxygen is released

10.2: Strength of Acids and Bases




6. Which of the following is a strong acid? —~ o)\ 3\

e A) Acetic acid

. B) Hydrochloric";%%‘d"

e () CltrICJaQId ] A
e D) For|m|c acid
7. What does the strength of a base depend on?
. A) Its ability to dissociate in water
e B) Its molecular weight
e () Its reaction time
e D) Its concentration
8. Which of the following is a weak acid?
e A)Hd
e B)H,S0,

« EocHcoon

e D)HNO; \ \ '-\'~
9. What is thq ﬂjﬁ!‘.&‘éﬁéh constant of a strong acid?
e A)Low
e B) Moderate
. C) High
e D)Zero
10. What is the pH of a strong base?

e A)lessthan7
. B) Greater than 7
e C)Exactly7

e D)O

10.3: Characteristic Properhes oflnads
11. What is thg ka&le 6f acids?

e A)Bitter

. B) Sour

e (C)Salty




) B)Turn jt greghjl J
e () No effect
e D) Turnit yellow

13. Which gas is released when acids react with metals?

e A) Carbon dioxide

o |4 B) Hydrogen gas
e () Oxygen

e D) Nitrogen

14. What happens when acids react with carbonates?

e A)Only salt is formed

e B) Only water is formed, _
!I 1 A ". .-—-." = ~ \-I Il ._
\ \ \ 5

e C)Only hydrogen a§IS fékmed

- D] Slalt“l détér, and carbon dioxide are formed
15. Which of the following is an acid used in batteries?

e A) Nitric acid

e B) Hydrochloric acid

e () Acetic acid

. D) Sulfuric acid

10.4: Characteristic Properties of Bases

16. What is the taste of bases? B —
¢ Hysaur T Liche
e |4 B)Bitter | n W\ )J
e ()Salty

. D)quét‘ Jlll

17. How do bases affect red litmus paper?
e A)Turnityellow

e B)Turnitgreen




. C) Turn it blue

e D) No effect

o A) Nao|-J} ] _l»;;«_J e L
« B) I(OH
y C) NH;

e D) Ca(OH),
19. Which of the following is a common use of bases?
e A) Preservation of food
¢ B) In construction
. C) Cleaning agents
¢ D) Carbonation

20. Which base is used in agriculture to neutrajlze acldlc soﬂ?

e A)Sodium hydromde,

— |
\\ ~.| o e 0k | W W Ve
\ T A O\ Do N~

e B) Potassium hydr \
- Q\ F\leuﬁm hydromde

e D) Ammonium hydroxide

10.5: Oxides and Hydroxides
21. Which oxide reacts with water to form an acid?

e A) Magnesium oxide

B) Calcium oxide

C) Carbon dioxide

¢ D) Sodium oxide

22. Which oxide reacts with water to form a base? || . AN\

A) Sulfur dioxide -~

Ed 8) Calcium. ox&de
N
C) Caﬁb&n monomde

e D) Aluminum oxide
23. What is an amphoteric oxide?

e A) Reacts only with acids




24,

25.

26.

27.

28.

29.

e B) Reacts only with bases

e D) Does not react with \anvt]'u ng

Which of th(Je foll?wmg is an example of a basic oxide?

e A)CO7"

e |B)cCa0o
e ()SO,

e D)ALO;

Which oxide is used in carbonated beverages?

e A) Calcium oxide

o |4 B) Carbon dioxide

e () Magnesium oxide

e D) Sulfur dioxide .

What happens when acudlc pxu:les reaqt vyfth water'-‘ e RS
e A)Basesare formed Y .";\_‘ ‘,\

e |4 Bl Nqidb ére #o‘rfhéd

e« () Salts are formed

e D) No reaction

What is the chemical formula for lime water?

e A)NaOH

e |4 B) Ca(OH),
e C)KOH

e D) Mg(OH),

Which oxide reacts with acids to form salts?

e A) Sulfur dioxide

|4 B) Calcium oxide \CR\ERl
o () Carbon dIOXIde | T_ : -

« oywaieg VU

Which hydroxide is commonly used in soap manufacturing?
e A) Potassium hydroxide

e B) Calcium hydroxide

4| €) Reacts with both acids and bases ATV




- - T e [l 1 U
. C) Sodium hydroxide 1<)\ (CLOLE

{ -~._N‘| \\J | ( ', ~—
o) N\ 1\ \\ NS
e D) Magnesium hydromde \\ \ir fﬂ /’ \ SR\ V)
'x\. V
30. What is responsible for the\bﬁs \% pound'-‘

lll|
. A)H+IOIJ'I \Jpl\ o\

| \J

« [ B)oH ions

"\:/E
.\"2

e C)Na'ions

e D)Cl"ions
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