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CH1012

Exam Tutorial 1 


(mostly from past CH1002 Cairns paper 2000)
Question 1
 
(a)
The Group 2A metals show varying degrees of reactivity as one descends the 
 

group.  

· Describe the typical reactivity of Be, Mg and Ba with water, use relevant equations to support your answer and explain the differences that are observed. 

· What types of bonding would you expect for BeF2 and BaF2, respectively.

(b)
(  
Using n-butyl lithium  as an example describe the characteristics of an 
 

organometallic complex.
 
(  
Which of the following Group 1A elements is likely to form compounds 
 

with polar covalent bonding : Li or Cs?   Justify your choice.


Question 2
 
(a)
Coordination chemistry is a large area of inorganic chemistry.

 

(
What is a transition metal coordination complex?
 

(
Using [Fe(CO)5] as an example explain the nature of the bonding in this 
 


molecule within the framework of Lewis acid-Lewis base dative bonds.

 

(
How many ligands does this molecule have?



(
 
Is this metal in a high or low oxidation state? 

(b)
 Give systematic names for the following compounds:

(  

[Cr(NH3)4Cl2]Br


(  

K[Ag(CN)2]
(c)
For the following complexes identify and draw any that may exist as:
 

    (i) coordination isomers
 

    (ii) linkage isomers
  

    (iii) geometric isomers 

    (iv) optical isomers


(  
[Fe(NH3)5SCN]Cl

(  

[ZnBrCl (H2O)(NH3)]

Question 3







(a) 
Why do non-polar molecules such as alkanes attract each other?    



.


(b)
At 30oC benzene and toluene have vapour pressures in the pure state of 119.6 torr 
 
 
and 36.7 torr, respectively.  


(  
What are the partial vapour pressures of each of these compounds and the 
 

total pressure over a solution consisting of equal weights of these two 
 

components at 30oC?







(c)
Explain why water ice melts but dry ice (solid carbon dioxide) sublimes under 
 

ambient conditions.    Illustrate your answer using phase diagrams.
Question 4
(a)
(  
What is a lyophobic colloid?


(  
Give two examples of characteristic physical properties that are displayed 
 


by this disperse system.

.

(b) 
Superconducting ceramics have great potential to revolutionise the transmission of 
 

high voltage power transmission .  

· 
Define a ceramic.
·  
Discuss the how the properties of a typical superconducting ceramic such as
  
YBa2Cu3O7 have both advantages and disadvantages for power  
 
transmission.

(c) 
Describe the bonding in He2(   using a molecular orbital (MO) diagram.  
(  
What is the bond order in He2( ?



(  
Is He2(  likely to be paramagnetic?


Question 5
(a)
A colourless organic liquid gave the following microanalytical results:



C: 51.91%
H: 9.82%
Cl: 38.29%

Infrared spectroscopy of the sample gave a strong band at 2905 cm-1. 
In a mass spectrum of the compound a molecular ion was obtained at m/z  92.  
 
1H NMR  ( (ppm):
3.21 (d, 2H), 1.95 (m, 1H), 1.01 (d, 6H) 


(    
Give the molecular formula, IUPAC name and a structural formula for this 
 


compound.  

(    
Explain clearly how you arrived at the formula. 

(  
What peaks would you expect to find in the 13C NMR spectrum of this 
 
compound?

(  
How could you convert this compound into the corresponding alcohol?

(b) 
The polymerisation of ethene to form polyethylene (HDPE) occurs by a radical 
 

chain mechanism in the presence of benzoyl peroxide C6H5C(=O)OOC(=O)C6H5.  


(  
Describe in detail the mechanism for the formation of the polymer.

Question 6
 (a) 
Define and use a specific example to illustrate each of the following :
 

(  
carbanion nucleophile



(  
heterogenic bond formation

(b) 
Predict the product(s) from THREE of the following reactions.  
 

Briefly justify your answer in each case.
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(ii) 


[image: image3.wmf] 

 

H

 

B

r

H

C

C

C

H

3

H

3

C

C

H

3

(iii)  


Question 7
(a)
The bromination of ethane occurs by a radical chain mechanism in the presence of 
 

ultraviolet light.  


(  
Describe in detail the mechanism for the formation of the major organic 
 


product in this reaction.

(b)
The reaction between bromine and (Z)-2-butene proceeds to generate a dibromoalkane product.   

(  
Predict the product and provide a detailed mechanism for this reaction.

(  
How could you verify that a carbocation is involved in the mechanism?

Question 8
(a)
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The bromination of benzene shown below illustrates a typical reaction of 
 

aromatic compounds with electrophilic reagents. 



(  
Explain in detail why substitution rather than addition is observed.


(
What is the role of FeBr3 in this reaction?

(b)
Provide a detailed mechanism for the Aldol reaction of pentanal under basic 
conditions (NaOH). 
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