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	[bookmark: _Hlk156393396]PART 1: STUDENT DECLARATION

	Please read the following statements and fill in all relevant yellow boxes to complete your student declaration for this submission:

	I confirm that this assignment is my own work and that I have:

	Understood that copying or taking ideas from other sources (e.g. websites, learning materials, AI generated responses, reference books, journals, other learners, and professional bodies) without acknowledging them is plagiarism.
	Y 

	Understood that any submitted work will be checked for originality and AI use, and that detection of plagiarism, collusion and/or cheating will contravene the Plagiarism Policy and the Plagiarism Procedure will be enacted. This may lead to withdrawal from the course.
	Y 

	Read and understood the guidance on plagiarism on my student account (see the ‘About plagiarism’ section, the Plagiarism Policy and the Plagiarism Procedure).
	Y 

	Clearly referenced, in both the text and references or bibliography as appropriate, all sources used in the work.
	Y 

	Not sought or used the services of any other students (past or present), professional agencies, or any unauthorised artificial intelligence to produce this work. If AI was used at any point during the planning or research stage, I have included all documentation produced by AI with this submission using the AI evidence form.
	Y 

	Understood that any false claim in respect of this work could result in the Plagiarism Procedure and the Malpractice and Maladministration Policy being enacted.
	Y 

	Added the word count below and understand that if my work is more than 10% over the upper word count limit my work will be returned. 
Note: your work should be within the word count range: for a 3 credit unit this is 1000-1500 words (+10%), and for a 6 credit unit it is 2000-2500 words (+10%).
	Y 

	Your full name: 
Sayda Taghizadeh
	Sayda


	Date assessment was set:
24/02/2026
	Date due:

24/03/2026
	Date submitted:
6/03/26

	Extension date due (if applicable):


	Total TAQ word count: 
1773
	* Please type your name into the signature box above and upload this document to your Learner Account. This will be accepted as your electronic signature.
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	PART 2: LEARNING OUTCOMES AND ASSESSMENT CRITERIA

	The following table shows the assessment criteria that your tutor will use to mark your work. 
To Pass a unit you must achieve all of the assessment criteria below. When all assessment criteria have been met, your tutor will use the Grading Standards to grade your assessment. 
Further information about grading for the unit can be found the unit’s Student Assessment – TAQs document.
When you have completed your work insert the page number/s on which, in your opinion, you have met each of the assessment criteria.

	[bookmark: _Hlk159945786][bookmark: _Hlk156393590]LEARNING OUTCOMES (LOs)
	ASSESSMENT CRITERIA (ACs)


	The student should be able to:
	The student has achieved the LOs because they can:
	Page number/s on which you feel you have achieved this:

	1
	Understand enthalpy changes associated with exothermic and endothermic reactions
	1.1
	Interpret enthalpy profile diagrams for exothermic and endothermic reactions including the concept of activation energy, EA
	5/6

	
	
	1.2
	Define standard conditions and standard enthalpy changes of combustion, formation, and reaction
	6/8

	
	
	1.3
	Calculate enthalpy changes of reaction from average bond enthalpy values or experimental data
	5/7/8

	
	
	1.4
	State Hess’ Law and use enthalpy cycles to indirectly determine enthalpy changes
	5/6

	2
	Understand the factors that affect the rate of a chemical reaction
	2.1
	Apply the collision theory to explain the factors that affect the rate of a reaction
	9

	
	
	2.2
	Analyse the Maxwell-Boltzmann distribution curve to explain the effect of temperature on the rate of a reaction
	9

	[bookmark: _Hlk159943231]3
	Apply Le Chatelier’s principle to explain the effects of changes in conditions on a system in dynamic equilibrium
	
3.1

	State Le Chatelier’s principle and apply it to explain the effects of changing conditions on the position of equilibrium (Exam)
	

	[bookmark: _Hlk159942933]4
	Understand the theory and reactions of acids and bases
	4.1
	Define acids and bases using the Bronsted-Lowry theory
	10

	
	
	4.2
	Explain how the pH scale is used to measure acidity and alkalinity
	10

	
	
	4.3

	Explain the reactions of acids with alkalis, a metal, and a carbonate
	          10

	5
	Understand simple redox processes
	5.1
	Explain oxidation and reduction in terms of electron transfer and changes in oxidation state
	11/12

	
	
	5.2
	Assign oxidation states to atoms in compounds and ions
	11/12



	GLOSSARY OF TERMINOLOGY

	There are some phrases that you may not be familiar with when answering TAQs or trying to match your answers with assessment criteria. Here are some helpful tips:

	To analyse
	Identify the key factors, show how they are linked, and explain the importance and relevance of each factor.

	To interpret 
	Demonstrate your understanding of an issue or topic, such as what the findings from a piece of research suggest, their significance or causal relationships.

	To define
	Provide a clear and accurate description of the meaning of a term, a concept or an idea.

	To explain 
	To say how and/or why something occurs, setting out its meaning in detail the meaning, with reasons to make it more understandable. It is often helpful to give an example of what you mean, start with the topic and then give the ‘how’ or ‘why’.



	
PART 3: YOUR COMMENTS 
If you have any comments about this assessment please write them below:

	 

	TARGETS: 
What were your targets to improve from the last assessment and what have you done to address this?
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PART 4: YOUR ANSWERS TO THE TAQS



TAQ 1:

Part 1

a) C2H6 (g) + 3.5O2 (g) → 2CO2 (g) + 3H2O (g)

Bond Enthalpies of Reactants (kJ mol-1) C-C =+348      C-H= +413      O=O =+498
Bonds Broken: ( 6 x C-H) + (C-C) + (3.5 O=O)
= (6x 413) + (348 ) + (3.5 x 498) 
= 2478 + 348 + 1743
= + 4569 KJ 

Bonds Formed 
C=O = +799        H-O = +463
(799 x 2 x2) + (2x 463 x 3)
= +3196 + 2778
= + 5974 KJ 

H = (Bonds broken – Bonds formed) 
H = (+ 4569 – 5974) = - 1405 KJ Mol-1 



b)  The reaction is exothermic because the H is negative, which means more energy is released forming bonds than breaking them. As a result, heat is released during the combustion. 

Part 2

a) Hess’ Law states that enthalpy change is the same regardless of the route taken, provided the initial and final conditions stay the same. 
b) 


[image: A diagram of a chemical reaction
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Step 1 : Flip the original equation of water
H2O (g) = H2 (g) + ½ O2 (g) 
Step 2: Now double the equation and the H 
2H2O (g) = 2H2 (g) + O2 (g) 
H = +241.8 x 2 = +483.6 
Step 3 : Now add the value of -393.5 KJ mol-1: +483.6 + ( -393.5) = + 90.1 KJ mol-1 

The reaction is endothermic.


Part 3 



A) The standard enthalpy of reaction is the enthalpy change when 1 mol of reactants react according to the balanced equation under standard states standard conditions. (298k, 1 atm). In this reaction, a solid calcium carbonate decomposes to form 1 mole of calcium oxide and 1 mole carbon dioxide under standard states standard conditions (298 K, 1atm).  
 


B) Diagram B it is for an endothermic reaction. The products have more energy than the reactants and more heat is being absorbed from the surroundings which is why they have a higher energy at a higher enthalpy. Also, the H = +177.8 KJ. Heat is absorbed from the surroundings.





Part 4

a) Standard enthalpy of formation is the energy change when 1 mol of a substance (glucose) is formed from its constituent elements (Carbon, hydrogen and oxygen) in standard states under standard conditions (298 k , 1 atm). 

    B) Diagram A. This represents an exothermic reaction which the products have a lower enthalpy than the reactants because of heat loss to the surroundings. H = -1086.4 kJ mol-1. In an exothermic reaction, the energy level of the products is lower than that of the reactants because energy is given out to the surroundings.


C) Activation energy is the minimum amount of energy needed to start a reaction that reacting particles need. On an energy profile diagram, activation energy is represented as the energy difference between the reactants and the highest point of the reaction pathway (the transition state).













D) 




[image: A diagram of energy and energy
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The activation energy would start from a lower peak (transition state) than without the catalyst by providing an alternative pathway than without a catalyst. The starting and ending energy levels of reactants and products would be the same, so the enthalpy change remains the same. This means the reaction becomes faster because more particles have sufficient energy to overcome the activation energy barrier. If a catalyst were introduced, the activation energy would decrease, meaning that less energy is required for the reaction to occur. This happens because the catalyst stabilises intermediate stages in the reaction or provides a different mechanism for bond breaking and formation. The enthalpy of formation of glucose would still be −1086.4 kJ mol⁻¹. 
One curve for the uncatalysed reaction (higher peak)
One curve for the catalysed reaction (lower peak)



     E) 6C(s) + 6H2(g) + 3O2(g) → C6H12O6(s) Hf = -1086.4 kJ mol-1

Reaction Hc(kJ mol-1) [image: A diagram of a complex formula

AI-generated content may be incorrect.]
C(s) + O2(g) → CO2(g) -395.0
H2(g) + ½O2(g) → H2O(l) -269.4
C6H12O6(s) + 6O2(g) → 6CO2(g) + 6H2O(l) -2900

1) Starting with the first equation, we have: C(s) + O2(g) → CO2(g) which has a H of -395. In the actual equation for glucose, we have 6 mol of carbon so we multiply the value of our enthalpy also by 6. 
2) 6C(s) + 6O2(g) → 6CO2(g). H = (- 395 x 6) = -2370 KJ mol-1. The sign stays the same since the reaction is going in the same direction. 
3) Next, we go onto the second equation which here is H2(g) + ½O2(g) → H2O(l) -269.4
4) Again, in the glucose equation we have six times the amount of hydrogen and water, so we multiply the enthalpy value by six also. The sign stays the same since it is going in the forward direction. 
5) 6H2(g) + 3O2(g) → 6H2O(l) -269.4.  H = (-269.4 x 6) = -1616.4 KJ mol-1 
Finally, the last equation is C6H12O6(s) + 6O2(g) → 6CO2(g) + 6H2O(l) -2900. Here the only thing to change is the sign of the enthalpy since the reaction is reversed. 

6) 6CO2(g) + 6H2O(l) → 6O2(g) + C6H12O6(s) = + 2900 KJ mol-1

Combine all of the reactants in each equation and all of the products and then cancel out any that appear with the same number of moles as a reactant that there are as a product. Calculate the sum of the ΔH° for each intermediate reaction.


6C(s) + 6O2(g) → 6CO2(g).                          -2370 KJ mol-1
6H2(g) + 3O2(g) → 6H2O(l)                                  -1616.4 KJ mol-1
6CO2(g) + 6H2O(l) → 6O2(g) + C6H12O6(s).    + 2900 KJ mol-1

6C(s) + 6H2(g) + 3O2(g) → C6H12O6(s).    

-2370 + (-1616.4) + (2900) = - 1086.4 KJ mol-1 
= -3986.4 +2900 = -1086.4 KJ mol-1

Word Count: 432










TAQ 2:

Part 1

a) Standard enthalpy of combustion is the enthalpy change when 1 mol of a substance is burned completely in oxygen in standard states under standard conditions. (298 k, 100kpa).


b) 298k, 100 Kpa, 1 mol dm-3.





c) N= Mass / Mr
  Mass of alcohol before burning (g) – Mass of alcohol after burning (g) 
        70.3 – 62.5 = 7.8 g 
        Ethanol = C2H5OH
       Mr of ethanol= 46
       7.8 / 46 = 0.1695 moles 

d) Q = m c T
Temp difference = final – initial 
Temp change = 29.4 – 20 = 9.4
Q = 100 x 4.18 x 9.4 
Q = 3929.2 
H = Q/n
H = 3929.2 / 0.1695 = 23181.12 J
23.181 KJ and change the sign since temp is increased 
-23.18 KJ mol-1


















Part 2

a) ΔH=∑(bonds broken)−∑(bonds formed)
[image: A math equations on a white paper
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Next step is adding enthalpy of vaporisation: 
Water formed as liquid but calculated as gas: 3 x -41 = -123 KJ mol-1
Ethanol is + 42.5
+42.5 - 123 = -80.5 KJ mol-1 
Final step: -1033- 80.5 = -1113.50 KJ mol-1 






b) Heat loss to the surroundings – During the experiment, some of the heat released by burning ethanol is lost to the air instead of heating water. This means less heat is measured giving a lower experimental value.
Incomplete combustion of ethanol – Ethanol may not be completely burned completely due to limited oxygen supply, producing carbon monoxide or soot instead of carbon dioxide. This releases less energy than complete combustion. 
Heat is absorbed by the beaker/ thermometer – Some of the heat is absorbed by the beaker, thermometer and clamp stand rather than the water, reducing the measured temperature increase.



Word Count: 262











TAQ 3: 

Part 1

a) According to collision theory, reactions occur when the particles collide with enough energy to react. As the concentration of acid increases so does the rate of reaction.  There are more acid particles per unit volume. More acid combines with the calcium carbonate, so frequency of collisions increases leading to more successful collisions, and the rate of reaction increases. This results in the reaction occurring at a faster rate as shown in the graph.


b) The rate of reaction would increase as there is more powdered calcium carbonate that has a large surface area than marble chips which means more particles are exposed to the acid leading to more frequent successful collisions per second and the rate of reaction increases faster.










Part 2

a) At a higher temperature, the curve is lower and positioned more to the right. There are more molecules that have energy greater than the activation energy. It leads to more successful collisions that happen frequently as the particles gain more kinetic energy. The rate of reaction increases. At a lower temperature, the curve is taller and more towards the left. On the graph, activation energy is shown as a vertical line. Only particles with energy greater than activation energy can successfully react when they collide. When the temperature increases, the area beyond the activation energy line increases. Because reaction rate depends on the number of successful collisions per second increasing temperature leads to a notable increase in rate. This explains the trend in the student’s graph, where the rate of reaction increases steadily as temperature increases. It is mainly because a large fraction of particles has sufficient energy to overcome the activation energy barrier. The higher temperature shifts the distribution so that many more particles can successfully react, leading to an increase in rate. In summary, higher temperature increases kinetic energy, collision frequency and the proportion of the particles exceeding activation energy resulting in a faster reaction rate.


Word Count: 322


TAQ 4:

Part 1


a) An acid is a substance that donates a proton while a base is a substance that accepts a proton.
b) The ionic equation Na+ (aq) + OH- (aq) + H+ (aq) + Cl- (aq) = Na+ (aq) + Cl- (aq) + H2O(l) 
Next, we identify the spectator ions. These are the ions that appear on both sides of the arrow exactly the same way; they are "watching" rather than reacting. We cancel them out to find the core chemical reaction:
Na+ (aq) + OH- (aq) + H+ (aq) + Cl- (aq) = Na+ (aq) + Cl- (aq) + H2O(l) 
The remaining species form the net ionic equation, which represents the actual neutralisation occurring between the acid and the base:

H+(aq) + OH- (aq) = H2O (l) 




C)NaOH is a strong base with a PH around 13-14 with a purple or blue colour. When the acid reacts, H+ is added which react with OH- to form water. The concentration of hydroxide ions decreases causing PH to drop. When an indicator turns green, it signifies that the solution has reached PH 7. Since the PH has moved from an alkaline range toward the neutral value of 7, the student can conclude that the acid has successfully neutralised the alkali to form a neutral solution which is green.



D)HCl is a strong acid, meaning it fully dissociates in aqueous solutions. Every molecule of HCl reacts with water to produce a high concentration of hydronium. 
HCl (aq) + H2O (l) = H3O+ (aq) + Cl- (aq)
Because the concentration of H3O+ is higher, the PH is low. Almost all HCl molecules produce H₃O⁺ ions, the concentration of hydronium ions is very high, giving a very low ph.

Ethanoic acid is a weak acid, meaning it only partially dissociates. Most molecules remain as whole units, and only a small fraction react with water. This is represented by a reversible reaction arrow.
CH3COOH (aq) + H2O (l) ⇌ H3O+ (aq) + CH3COO – (aq) 



Word Count: 328 

Part 2 


a) Metal carbonate + acid = salt + water + carbon dioxide 
b) NaHCO3 (s) + HCl (aq) = NaCl (aq) + H2O (l) + CO2 (g)



c)  Na+ (aq) + HCO3- (aq) + H+ (aq) + Cl- (aq) = Na+ (aq) + Cl- (aq) + H2O (l) + CO2 (g)
              HCO3- (aq) + H+ (aq) = H2O (l) + CO2 (g) – Net ionic equation 





Part 3 


a) Mg(s) + 2HCl(aq) → MgCl2(aq) + H2(g)
Mg (s) → Mg2+ (aq) + 2e- (Oxidation)
 2H+ (aq) + 2e- → H2 (g) (Reduction)
Mg (s) + 2H+(aq) = Mg2+ (aq) + H2 (g)


Full ionic equation

Mg(s) + 2H⁺(aq) + 2Cl⁻(aq) → Mg²⁺(aq) + 2Cl⁻(aq) + H₂(g)

Cancel spectator ions

2Cl⁻ appears on both sides and cancels.

Net ionic equation

Mg(s) + 2H⁺(aq) → Mg²⁺(aq) + H₂(g)







b) Hydrogen gas is formed which results in fizzing/ effervescence when reacting with the acid. The solid magnesium ribbon will also gradually get smaller and eventually disappear as it is converted into soluble magnesium chloride ions. The solution may also warm slightly because the reaction is exothermic.



c) Magnesium chloride is the salt.





d) Ca (s) + 2HCl (aq) =  CaCl2 (aq) + H2 (g)
Ca (s)= Ca2+ (aq) + 2e-
2H+ (aq) + 2e- = H2 (g)
Ca (s) + 2H+ (aq) = Ca2+(aq) + H2 (g)


         
E) When an acid reacts with metal it forms salt and hydrogen which the hydrogen gas is responsible for fizzing and effervescence. 

Acid + metal = salt + hydrogen 







Word Count: 252




TAQ 5:


a) Oxidation refers to the loss of electrons. Reduction refers to the gain of electrons. 


Chlorine is the oxidising agent it accepts electrons and gets reduced causing oxidation of sodium to increase from 0 to +1. Sodium gets oxidised so it is the reducing agent it loses electrons. By losing electrons itself (being oxidised), it "reduces" the oxidation state of the chlorine from 0 to -1. 
[image: ]
Oxidation: 2Na = 2Na + + 2e-
Reduction: Cl2 + 2e- = 2Cl- 

Reducing agent: The species that loses electrons and causes another to be reduced.
Here, sodium is the reducing agent because it loses electrons.

Oxidising agent: The species that gains electrons and causes another to be oxidised.
Here, chlorine is the oxidising agent because it gains electrons.

a) 

i) Zn(s) + CuSO4(aq) → ZnSO4(aq) + Cu(s) 

Zn is oxidised (0 to + 2)
Cu is reduced (+2 to 0)

Zn (s) = Zn2+ (aq) + 2e-
           Cu2+ (aq) + 2e- = Cu (s) 


i) NaOH(aq) + HCl(aq) → NaCl(aq) + H2O(l)
This is a neutralisation reaction. There is no change in oxidation numbers all atoms maintain their oxidation states. 
Na: +1 → +1, H: +1 → +1, Cl: −1 → −1, O: −2 → −2

ii) Al(s) + Cu2+ (aq) → Al3+(aq) + Cu(s)   
Al is oxidised (0 to +3)
Cu is reduced (+2 to 0)

Al (s) = Al3+ (aq) + 3e- 
Cu2+ (aq) + 2e- = Cu (s) 
           
iii) Zn(s) + 2HCl(aq) → ZnCl2(aq) + H2(g)
Zn is oxidised (0 to +2)
H is reduced (+1 to 0)
            
            Zn (s) = Zn2+ (aq) + 2e- 
            2H+ (aq) + 2e- = H2 (g)


iv) CaCO3(s) → CaO(s) + CO2(g)
This is a thermal decomposition reaction. There is no change in oxidation numbers 
Ca = +2 
C = +4
O = -2. 
On both sides 



References: Distance Learning Centre (2026). Core Principles of Chemistry. Available at:  https://www.distancelearningcentre.com/access [Accessed 3rd March 2026]
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