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Activity 

Revision quiz 
Anne Hodgson 

Having read the magazine, see if you can answers these questions: 

1 Extremophiles (pp. 2–5) 
(a) If there were 300 g of salt dissolved in 1 dm3 of water in the Dead Sea, what would be the 
molar concentration of this salt? (Assume that all of it is sodium chloride.) 

(b) Acidophilic bacteria are living in a volcanic lake that contains 1.6 mM (i.e. mmol dm–3) sulfuric 
acid. What is the pH (assuming that there are no other factors contributing to the pH of the lake 
water)? 

2 What can we make from carbon dioxide (pp. 7–11) 
(a) Express a change in Gibbs free energy (ΔG) in terms of change in enthalpy (ΔH), change of 
entropy (ΔS) and temperature (T). 

(b) For a reaction to happen spontaneously ΔG needs to be negative. 

A reaction system has the following values: 

ΔH = –780 kJ mol–1 

ΔS = +125 J K–1 mol–1 

T = 310 K 

Will the reaction happen spontaneously or not? 

(c) At what temperature would a reaction with these values happen spontaneously?  

ΔH = +109.82 kJ mol–1 

ΔS = +340 J K–1 mol–1 

Express your answer in K and °C.  

(d) Name the four products of the reaction of CO2 and butadiene: 
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3 Red dread (pp. 16–20) 
(a) What is the electronic structure of: 

 (i) V 

 (ii) Cr 

 (iii) Fe 

(b) What colour would you expect a solution containing vanadium in its +5 oxidation state to be? 

(c) A purple solid is dissolved in water to produce a green solution. It is a chloride of one of the 
metals in part (a). What is the compound? 

4 Catalysis (pp. 21–25) 
(a) Draw the structure of buta-1,3-diene. 

(b) Does this compound have E/Z (cis-trans) isomerism? Explain your answer. 

(c) Draw the structure of poly(butadiene), showing the Z (cis) configuration. 

5 Magnesium (pp. 26–29) 
(a) Draw the Grignard reagents (R–MgX) that would be used to perform these reactions: 

 (i) 

 

 

 

 

 (ii)  

(b) Name the products of the reactions in part (a). 

6 30-Second Elements (pp. 30–31) 
The answer to each of these questions is one of the following elements: arsenic, helium, polonium, 
silver or sulfur. 

(a) Which element has a country named after it? 

(b) Which element is thought to have flowed from volcanoes on Jupiter’s moon Io? 

(c) Which element is named after its discoverer’s home country? 

(d) Which element has one naturally occurring stable isotope (with an atomic mass of 75) and 
radioactive isotopes that decay to germanium and selenium? 

(e) Which of these elements has the highest number of allotropes (second only to carbon)? 

(f) Which element has 33 isotopes, all of which are radioactive? 
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(g) Which element will flow uphill in its liquid state? 

(h) Which element has both high thermal conductivity and optical reflectivities, and is the best of 
all known elements as a conductor of heat and electricity? 


