
 Sulfur tetrafluoride, SF4, can be made by combining gaseous sulfur with fluorine.

S(g)  +  2F2(g)  →  SF4(g)

	�The reaction is exothermic.

(i)	� Complete the energy level diagram for this reaction. Include an arrow which clearly shows 
the energy change during the reaction.

energy

S(g)  +  2F2(g)

[3]

(ii)	� During the reaction the amount of energy given out is 780 kJ / mol.

	�The F–F bond energy is 160 kJ / mol.

	�Use this information to determine the bond energy, in kJ / mol, of one S–F bond in SF4.

S  + F→F F
F F

S

F

F

F

.................................. kJ / mol  [3] 
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  The reaction of cyclopropane with bromine is exothermic.

(i)  Complete the energy level diagram for this reaction by

● 	adding	the	product	of	the	reaction,
● 	labelling	the	energy	change,	∆H.

cyclopropane + bromine
energy

[2]
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(a)	 	The	energy	level	diagram	shows	the	energy	profile	for	the	reaction	between	zinc	and	dilute	
sulfuric	acid.

energy

progress of reaction

Zn(s)  +  H2SO4(aq)

(i)	 	Complete	the	diagram	by	adding	the	formulae	of	the	products.	Include	state	symbols.	 [3]

(ii)	 	Draw	an	arrow	on	the	diagram	to	represent	the	activation	energy.	 [1]

(iii)	 	Is	the	reaction	endothermic	or	exothermic?	Explain	your	answer.

	.............................................................................................................................................

	.......................................................................................................................................  [1]

(b)	 	The	reaction	between	zinc	and	dilute	sulfuric	acid	can	be	catalysed	by	the	addition	of	aqueous	

copper(II)	sulfate.

	On	the	diagram,	add	the	energy	profile	for	the	catalysed	reaction.

energy

progress of reaction

Zn(s)  +  H2SO4(aq)

[1]
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  The chemical equation for the complete combustion of ethanol, C2H5OH, is shown.

C2H5OH  +  3O2    2CO2  +  3H2O

	�The energy released when one mole of ethanol undergoes complete combustion is 1280 kJ.

	�Part of the energy level diagram for this reaction is shown.

energy

C2H5OH + 3O2

X

(a)	� Complete the energy level diagram to show
● 	�the products of the reaction,
● 	�the overall energy change of the reaction.

[3]

(b)	� What does X represent?

...............................................................................................................................................  [1]
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