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	LOCATION: Swansea 
	LLEOLIAD:  abertawe

	LEVEL 4
	LEFEL 4

	EXAMINATION PERIOD
	CYFNOD ARHOLIADAU

	January 2021
	IONAWR 2021



MODULE CODE: Enter ACDA4011
CHEMISTRY (OME)

TIME:  2 HOURS 

answer all of section A (Questions 1 Through 6)

answer TWO out of Three in section B (Questions 6 through 9)

Equipment or materials required – None
Adnoddau neu ddefnyddiau sydd eu hangen - Dim




BEGIN EXAM QUESTIONS HERE!


SECTION A
ANSWER ALL QUESTIONS

Question 1
What particles of similar mass occur in the atomic nucleus? What Charges do they carry? 
What is meant by the terms : atomic number, mass number, isotope?

(5 marks)
Question 2 
The element Aluminium (Al) has atomic number 13, and Fluorine (F) has atomic number 9. What are their electronic structures? What are their likely valences, and why?
Aluminium fluoride is an important additive for the production of aluminium by electrolysis. What is the formula of aluminium fluoride?

 (5 marks)
Question 3
Sketch and label the atomic orbital types found in an atom of Aluminium. 
 (5 marks)

Question 4
What is meant by the heat of formation of a chemical compound?
What is meant by the terms endothermic and exothermic to describe a reaction?
Write a balance equation for the combustion of acetylene 
What is the heat of reaction given :-

ΔHf CO2 = -393.5 kJ/mole
ΔHf H2O = -241.8 kJ/mole
ΔHf acetylene = +227 kJ/mole
 (5 marks)
Question 5
What is meant by the term Stoichiometry? How does it affect the reaction of acetylene with air as discussed in the previous question?
Write a balanced equation for the reaction between aluminium and potassium perchlorate
Given the atomic masses:
· Al = 27
· K = 39
· Cl = 35.5
· O = 16
What percentage of magnesium, by mass, is contained in the stoichiometric mixture?

 (5 marks)

Question 6
What is the origin of the lines observed in the electronic spectra of species?  What is significant about the lines produced by barium, strontium and sodium? 
How might the effect of these lines be enhanced in a pyrotechnic formulation?

(5 marks)


[bookmark: _GoBack]SECTION B
ANSWER TWO OUT OF THREE QUESTIONS

Question 7
Carbon forms a vast number of compounds with hydrogen. 
Describe and sketch the structures of the nonaromatic alkane (CnH2n+2), alkene (CnH2n) and alkyne ((CnH2n-2)) hydrocarbon series showing the various hybridisations of the carbon orbitals.
Describe the structure of the simple aromatic hydrocarbons benzene and toluene (methylbenzene). Describe the effect of an introduced substituent (e.g. a nitro group) on the position of subsequent substitution in the benzene ring and the mechanism behind the effect.

(35 Marks)

Question 8
What is the principal chemical difference between a pyrotechnic composition and an explosive molecule?
Write a balanced equation for the reaction of Magnesium with Strontium Nitrate. What is the stoichiometric ratio for the mixture given the following atomic masses?
· Mg =24.3
· Sr = 87.62
· N = 14
· O = 16
Other than obtaining a stoichiometric mix ratio, what other factors govern the rate of reaction of the mixture?
How would you predict the decomposition products for a high explosive molecule? Give examples for TNT and RDX?
How would this information would be used to evaluate the anticipated relative performance of each molecule?

 (35 marks)

Question 9
What are the electronic structures of Hydrogen and Oxygen?
Use this information to describe the structure of the water molecule?
How does this structure influence the physical properties of water?
How might water react to give undesirable performance from OME devices?

(35 marks)
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