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1. Define exothermic and endothermlc reaf:thng \ AR
- Exothermic Reaction: A chermcal\readﬂpn\tha‘t\réleases heat energy to the surroundings. Example:
Combustion of methane CP-I4 e\ 20‘3,-9602 + 2H,0 + heat).

- Endothermlc\ﬁmt\ h \A chemical reaction that absorbs heat energy from the surroundings.
Example: Photcfsynthesm (6CO; + 6H20 + light energy - CeH120¢ + 602).

2. Define enthalpy of a chemical reaction:
Enthalpy (AH) is the heat change during a chemical reaction at constant pressure. It is positive for
endothermic reactions (AH > 0) and negative for exothermic reactions (AH < 0).

3. What is anaerobic respiration?

Anaerobic respiration is the process of energy production in the absence of oxygen. It involves the
breakdown of glucose into energy, producing by-products like lactic acid or ethanol. Example:
Fermentation.

4. Define activation energy:

Activation energy is the minimum energy required for reactants to undi/e[go a cheﬂz}lcﬁl\ﬁeachon It
determines how fast a reaction occurs. \“\ . o \i\_\j--liz%} ‘- m‘: O,

5. What is the role of a catalyst in a ch{l’njcﬁ éamtmn? \\\,\3\ :\ L/

A catalyst speeds up a chem|@l‘ ré@tbcxr\by l\owg, hg/Fté activation energy without being consumed in

the reaction. \\ \\ W




6. Differentiate between aerobic and anaeroblc respiration: — [/~ \ U
| Feature | Aerobic Respiration A Anaemblc Resplratfon |

| Oxygen Requirement | Requnre "oxygen NS | Does not require oxygen

| _
| Energy Yield | J | Jngh (36 38 ATP per glucose molecule) | Low (2 ATP per glucose molecule)

|

| By-Products | Carbon dioxide and water | Lactic acid (in animals) or ethanol (in
yeast) |

| Location | Occurs in mitochondria | Occurs in cytoplasm |

7. How can you determine the enthalpy of a chemical reaction?
Enthalpy change (AH) is determined by:
= (Sum of bond energies of reactants) - (Sum of bond energies of products).

8. Explain how the process of respiration provides us energy:
Respiration involves the breakdown of glucose in the presence of oxygen (aerobic respiration) or
absence of oxygen (anaerobic respiration) to produce ATP (adenosine trlphosphate), which is the

energy currency of the cell. This energy powers cellular processes Ilke muscle contfact]@n
metabolism, and growth. ~ T RN V[ ( o o

9. Draw labeled reaction pathway d,}agrams for e:azptheﬂhrc and endothermlc reactions:
Exothermic Reaction:
- Reactants have hlghejmanérgy tharr products Energy is released as heat.

Endothermic Reactlon:
- Products have higher energy than reactants. Energy is absorbed.

10. Calculate the enthalpy of reaction between hydrogen and chlorine to form hydrogen
chloride:

Reaction: H; + Cl; = 2HCI

Given bond energies:

- H-H =436 kJ/mol

- CI-Cl = 243 kJ/mol

- H-Cl =432 kiJ/mol

= (Sum of bond energies of reactants) - (Sum of bond energies of products)
=[436 +243] - [2 x 432] PN NGO
AH =679 - 864 = -185 kl/mol o DNAantn W/ ele

A G ) ' A Y 1]
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Answer: The reaction is exothérmlc, Wlfh .&H‘- —185 kJ/moI

11. Justify the siatemlemt that the process of respiration is crucial for us:

Respiration is vﬁt | because it provides ATP, the primary source of energy for all cellular activities. This
energy drives essential processes such as:

- Muscle contraction for movement.

- Cellular repair and regeneration.

- Active transport of molecules across cell membranes.

- Synthesis of biomolecules like proteins.




Pathway Dfagralms for Exothermlc and Endothermic Reactions

1. Exothermlc Reaction Pathway

- Characteristics:
- Reactants have higher energy than products.
- Energy is released during the reaction (AH < 0).
- A catalyst reduces the activation energy.

#ittitt Diagram Description:

The energy pathway for an exothermic reaction shows the following:

- The activation energy required for the reaction to proceed (uncatalyzed).
- A catalyzed reaction reduces the height of the activation energy barrier.
- Enthalpy change (AH) is negative, as energy is released.

Diagram (Description for Exothermic Reaction): A\ @ (?'h\.ﬁj_g \\
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2. Endothermic Reaction Pathway
- Characteristics:
- Products have higher energy than reactants.
- Energy is absorbed during the reaction (AH > 0). a1 ﬁ':"\l)f-r
- A catalyst reduces the activation energ;\z.\ o A\ 0\ A

|
Diagram Description: F) ‘

I\.
The energy pathwayf?r\qm?n\:i@thefrhlc reactlon shows the following:
- The actwah@r] émeffgv required for the reaction to proceed (uncatalyzed).
- A catalyzed reactlon reduces the height of the activation energy barrier.
- Enthalpy change (AH) is positive, as energy is absorbed.




Diagram (Description for Endothermic React|on) )
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Explanation of Terms in the Diagram:

1. Reactants: The starting materials in the chemical reaction.

2. Products: The final substances formed in the reaction.
3. Activation Energy: The minimum energy req;.ured to start T.he reaetlori

\'.‘I'\

- Uncatalyzed: Higher actlvatlon energy 77 \(* )\ -\) WY
- Catalyzed: Lower acnvanomenergy d‘uez\ \t@ th@ ca\teIIVst
4. Enthalpy Change (AH): he drﬁemnce in energy between reactants and products:
- Exothermlc Rﬂ?cﬂdm‘ ﬁH &0, energy is released.

- Endothermic Reaction: AH > 0, energy is absorbed.
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8.1: Energ iny Ghemlcal Reactlons

What is energy in chemical reactions?

Energy is involved in breaking and forming bonds during chemical reactions. It is either absorbed
(endothermic) or released (exothermic). Example: The combustion of methane releases energy: CH,
+ 20, - CO; + 2H,0 + Energy.

What is an exothermic reaction?
An exothermic reaction releases energy, usually in the form of heat or light, as products have lower
energy than reactants. Example: Combustion of wood releases heat and light.

What is an endothermic reaction?
An endothermic reaction absorbs energy, as reactants require more energy to form products.
Example: Photosynthesis absorbs sunlight: 6CO; + 6H,0 + Energy - CgH1,06 + 60,.

What happens to energy during bond formation? 1 )
Energy is released when bonds are formed beca}lse the Ws?cefri b@comes mote stable Example The
formation of water from hydrogen and oxygem releés_es energy

8.2: Thermochemlcaxll ReECfIOI"IIS-

What are therﬂ%cﬁel'nlcal reactions?
Thermochemlcal reactions are chemical reactions accompanied by changes in heat energy.

What is a thermochemical equation?
A thermochemical equation shows the heat change (AH) along with the reactants and products.
Example: CHq + 20, - CO; + 2H,0, AH = -890 k] indicates the reaction is exothermic.

What does a negative AH indicate?
A negative AH means the reaction releases heat and is exothermic.

What does a positive AH indicate?
A positive AH means the reaction absorbs heat and is endothermic. Example: Dissolution of
ammonium nitrate in water (AH = +25.7 kJ/mol).

8.3: Enthalpy of Reaction e\
What is enthalpy of reaction? e} '_ _'! A S \\ <8
Enthalpyar reacuon STthe heaRancriy change at tonstant pressure during a chemical reaction.

How is enthalpy change n prese.n__"'ed?
Itis represented [qv .ﬁlil which can be positive (endothermic) or negative (exothermic).

What is standard enthalpy change?
Standard enthalpy change is the enthalpy change when all reactants and products are in their
standard states (1 atm pressure, 298 K temperature).




What is the unit of enthalpy? A~ AN
The unit of enthalpy is kilojoules per mole (kJ/moI) Example The stahdard enthalpy of combustion
of methane is -890 kJ/mol. W70\ LAV

.4 Bloriel Enengy 5.{i"'-i-d‘;'B‘-é""r-{'&"‘"‘rj'i"'s'sb[:iation Energy
What is bond Eﬂierg\)? N o\

Bond energy is the average energy required to break one mole of a bond in gaseous molecules.

What is bond dissociation energy?
Bond dissociation energy is the energy required to break a specific bond in a molecule. Example: The
bond dissociation energy of H, is 435 kJ/mol.

Why is bond energy important?
It helps predict the energy changes in chemical reactions by comparing the energy required to break
bonds in reactants and form bonds in products.

Which bonds have higher bond energy?
Triple bonds have the highest bond energy, followed by double and single bonds. Exam pIe The bond
energy of N, (triple bond) is 945 kJ/mol. a0

8.5: Activation Energy

What is activation energy? (| .~ QN
Activation energy is the mmmﬁ_ m energy féqwred for reactants to collide and form products,
initiating a reactlfm N ] A 1| | o\

What does activation energy determine?
Activation energy determines the speed of a reaction; lower activation energy leads to faster
reactions.

What happens if activation energy is high?
A reaction occurs more slowly because fewer molecules have sufficient energy to overcome the
barrier.

How can activation energy be reduced?
Activation energy can be reduced by using a catalyst. Example: Enzymes reduce activation energy in
biological processes like digestion.

8.6: Catalyst

What is a catalyst? Ve [ o \ o=
A catalyst is a substance that increases the' rate of cl chemlcal reactlcm W|th0ut being consumed in
the process. Example: Catalase breaks down hydrogen peroxude into water and oxygen.

How does a catalyst rlvqu?
A catalyst Iowers thé hctwatlon energy of a reaction, allowing more reactants to form products faster.

What is an example of a catalyst?
Enzymes in biological systems act as catalysts. Example: Catalase breaks down hydrogen peroxide.
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Does a catalyst affect equilibrium? o \U}\)
No, a catalyst speeds up both the forward and ,@VE@Q reacﬁor\rs ual[y and’dbes not change the
equilibrium position. r7\) f‘\ \U >
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Explain the diﬁarean bétween exothermlc and endothermic reactions with examples.
Exothermic reactions release energy to the surroundings, usually in the form of heat or light. The
energy released during bond formation in the products is greater than the energy required to break
the bonds in the reactants. AH is negative.

Example: Combustion of methane releases energy: CHas + 20; - CO; + 2H,0, AH = -890 kJ/mol.

Endothermic reactions absorb energy from the surroundings. The energy required to break the
bonds in the reactants is greater than the energy released during bond formation in the products. AH
is positive.

Example: Photosynthesis absorbs sunlight: 6CO; + 6H,0 + Energy = CgH12.06 + 60,.

What is bond energy, and how does it relate to the energy changes in chemical reactions?
Bond energy is the amount of energy required to break one mole of a specific bond Jngaseous
molecules. It helps predict energy changes in chemical reactions hy lcarﬁparln"'iﬁ“g‘energy required
to break bonds in reactants and form bonds in p,’odudts.. Al W\ [ (ade~

NN | | Lt N~
\ )

r___,

\ f‘ll\ \' '_ "'. W -/“—I
Example: Breaking the H, bond requres 435 ﬂfmol (endothermlc) while forming water releases
483.6 kJ/mol (exothermic). Iﬂeattlons Wwith more energy released during bond formation than

required for bqn.ql|t$#e$kidga re exothermic.

What is activation energy, and how do catalysts affect it? Provide examples.
Activation energy is the minimum energy required for reactants to collide and form products. It
represents the energy barrier that must be overcome for a reaction to proceed.

Catalysts lower activation energy, allowing the reaction to occur faster. They provide an alternate
pathway without being consumed in the reaction.

Example: Enzymes in biological systems speed up reactions by reducing activation energy, such as
catalase decomposing hydrogen peroxide: 2H,0, - 2H,0 + O..




8.1: Energy in Chem|c|al I]'(ea,ctuans,"
WN] ol
1. What haHpens during an exothermic reaction?
a) Energy is absorbed
b) Energy is released
¢) No energy change occurs
d) Energy remains constant

2. What is an endothermic reaction?
a) A reaction that releases energy
b) A reaction that absorbs energy
c) A reaction with no energy change
d) A reaction that emits light

3. Which of the following is an example of an exothermic reaction?
a) Photosynthesis ) ”
b) Combustion of methane [ _ N TN
c) Melting of ice

d) Dissolution of ammthum nitrate N

4. What haPpghh tél ehergy durlng bond formation?
a) Energy is released
b) Energy is absorbed
c) Energy is unchanged
d) Energy is transferred

5. What happens to energy during bond breaking?
a) Energy is released
b) Energy is absorbed
c) Energy is stored
d) Energy is unchanged

8.2: Thermochemical Reactions

6. What does a thermochemical equatlon show'-' N\ A
a) Mass of reactants \\ /7 ‘
b) Energy absorbed by reactants
c) Energy charl'lg (AH) durmg -y reactlon
d) Only ,r::{r,adukjts formed

7. What does a negative AH indicate?
a) Endothermic reaction

b) Exothermic reaction




c) No energy change ) )
d) Energy loss to surroundings A Nan {2 p

8. Whatdoesa posmvepﬂ mdu:ate" L\
a) Energy is absorbed by the system
b) Energy is rqlpawd by the system
c) Ene temalns constant
d) The svstem does no work

9. Which of the following reactions is exothermic?
a) Dissolution of ammonium nitrate
b) Freezing of water
c) Melting of ice
d) Decomposition of calcium carbonate

10. What type of energy change occurs during combustion reactions?
a) Exothermic
b) Endothermic
c) Neutral
d) Isothermal

8.3: Enthalpy of Reaction

11. Whati |se thdhpﬁl(ﬁ reactlon (AH)'-‘
a) Enet’gy 'required to break bonds
b) Heat energy change at constant pressure
c) Total energy in a reaction
d) Energy lost to surroundings

12. What is the standard unit of enthalpy?
a) Joules (J)
b) Kilojoules per mole {kJ/mol)
c) Watts (W)
d) Calories (cal)

13. What is standard enthalpy change?
a) Enthalpy change measured at any temperature
b) Enthalpy change in gaseous state only Y

c) Enthalpy change when reactants and produ:ts are m standard states' .
d) No enthalpy change B 7A RARCRIBAY,

14. Which reaction mvolves a pnsmve I\H" i
a) Combustion ofWood
b) CondaL[rlfsatlon of water
¢) Melting of ice
d) Freezing of water

15. What does AH = -890 kJ/mol signify?
a) Endothermic reaction




b) Exothermic reaction _N\ A0 N
c¢) Reaction in equilibrium A ACF \ | )\
d) No heat change LA N

8.4: Bond Energ“Fqglndndl Di-.s-éﬁéiaﬁon Energy

16. What is bond energy?
a) Energy required to break one mole of a bond in gaseous molecules
b) Energy released during bond formation
c) Energy stored in a bond
d) Total energy in a molecule

17. What type of bond has the highest bond energy?
a) Triple bond
b) Double bond
¢) Single bond
d) lonic bond

18. Which bond requlres 435 kJ/mol to break‘-' Y
a)H; bond [ A e
b) O, bond
c) N, bond
d) C-C bond

'\' J| }I g
19. Why is/l bl:nd energy |mportant'-’
a) It determines atomic mass
b) It explains why bonds break
c) It helps predict energy changes in reactions
d) It measures stability of ionic compounds

20. What happens during bond dissociation?
a) Energy is absorbed
b) Energy is released
c) Bonds are formed
d) No energy change

8.5: Activation Energy K '

21. What is activation energy (Ea)?
a) Energy released in a reactlonf W
b) Minimum energy reQwred to start a reactlon
c) Energv] Fxhehmhbnum
d) Total energy in reactants

22. What happens if activation energy is high?

a) The reaction is slow
b) The reaction is fast




23.

24,

Z5.

8.6: Catalyst

26.

27.

28.

28,

30.

¢) No reaction occurs
d) Energy remains constant

How can activation energy be redun:ed’-‘

a) By adding more reactants NS
b) By using a cataly'];t

c) By: hea}ung ghe reactants
d) By cbo]mg the system

Which graph peak represents activation energy?

a) The energy barrier before products are formed
b) The energy level of reactants

c) The energy level of products

d) The transition point

What is an example of a reaction requiring activation energy?
a) Combustion of wood

b) Freezing of water
c) Dissolution of salt
d) Photosynthesis

What is a cat: lyqﬁj‘
a)A subsﬂaﬁce that slows down a reaction

b) A substance that speeds up a reaction without being consumed |

c¢) A product of a reaction
d) An energy barrier

How does a catalyst work?

a) By increasing the energy of reactants
b) By lowering activation energy

c) By absorbing energy

d) By changing equilibrium

Which is an example of a biological catalyst?
a) Acid

b) Base :
c) Enzyme . N A
d) Metal | \ A\

Does a catalyst aﬁect equullbrlum‘-"

a) Yes, it shifts th‘e ethbrlum posmon

b) Nojit: $|nw down equilibrium

c) No, it only speeds up the attainment of equilibrium
d) Yes, it changes the reactants

What happens to a catalyst after a reaction?
a) It is consumed
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b) It becomes part of the products

c) It remains unchange 1% \\J@
d)) II: loses its actl\:tyg ;X\. X\\ Y\i\ r\\ @Y/’\)
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