
 

 

ENTRANCE SCHOLARSHIP EXAMINATION  
JANUARY 2018 

 

CHEMISTRY 
 

Time Allowed – 1.5 hours 
 

Answer two questions. You may use a calculator and a periodic table. 

 

1. The following question is associated with butene. 

a. Describe and provide a diagram for the formation of the π–bond in butene. 

b. Give the shape and bond angles for each carbon in butene. 

c. With examples, explain why some alkenes show cis-trans isomerism. 

 

2. The following question is associated with NMR spectroscopy. 

a. Sketch the NMR spectrum for each of the following compounds: 

i. Propane  

ii. Ethanoic acid 

iii. Butanal 

iv. Benzene 

b. What would the relative areas under each peak be for the four compounds 

above? 

 

3. This question concerns bonding.  

a. Draw a diagram to show bonding in sodium chloride  

b. Draw a diagram to show bonding in water.  

c. Describe the characteristics of these compounds and relate them to the bond 

types 

 

4. This question is about quantitative chemistry.  

a. In the context of chemistry, define the term “mole”. 

b. Give the equation that relate mass and moles of a substance. 

c.  Why is the expression 1 mol of Oxygen ambiguous? 

d. Calculate the mass in grams of each of the following: 

i. 2 mol sodium chloride 

ii. 1.25 mol calcium phosphate 

iii. 1.45 mol ammonium carbonate 
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