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Tutorial  1 Answers
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1. 
Draw the molecular structure of phosphoric acid.   
(
What type of bonding is present in this molecule. 

( 
What is the acid/base chemistry of the phosphoric acid system important from a biochemical perspective? 

Covalent bonding, 4 covalent bonds around P. Each single bond shares 1 electron pair, the double bond
two electron pairs.

Phosphoric acid is a polyprotic acid and can lose up to 3 protons. The conjugate acid-base pair (2 – 3) are part of the phosphate buffer system present in the blood. This buffer helps ensure that blood pH remains between 7.35 – 7.45. 
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Inorganic phosphate (orthophosphate, 4) is widely used as a building block in forming the energy molecules of biology (ATP, ADP, GTP, GDP…), many structural molecules in biology are formed using inorganic phosphate as a building block eg. glycerophospholipids (50% of membranes), sphingomyelins (a type of sphingolipid found in nerve fibres).   

2.  
Write down the equilibrium constant (Kc) for the dissociation of formic acid to form the formate ion and H+.    

 HCOOH ( HCOO- + H+

Kc = [HCOO-] [H+] / [HCOOH]

3.
What is the difference between a hydrophobic and a hydrophilc organic molecule?
 
 
Provide examples to illustrate your answer.

A hydrophobic molecule is one that is ‘water hating’ whereas a hydrophilic one is ‘water liking’.
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The difference is in the polarities of the molecules. Water is a polar molecule (it has a +ve end and a –ve end) as a result of the shape of the molecule and the different abilities of O and H to attract electrons towards themselves. In contrast there is very little difference between C and H in electron sharing and so a simple hydrocarbon such as octane (petrol) is very hydrophobic. Octane is immiscible with water.
A hydrophobic organic molecule must be polar and so it will need lots of polar functional groups such as OH, a good example would be glucose (C6H12O6 ) a very hydrophilic molecule.

4.
Calculate the molarity of a sucrose solution prepared from 102g of sucrose and 253cm3  of water.

Sucrose C12H22O11 
M = (12x12) +(22x1) + (11x16) = 342 g mol-1 

N = m / M = 102 g / 342 g mol-1 = 0.298 mol

c = n/V = 0.298 mol / 0.253 L = 1.18 mol L-1
5. 
Why is a catalyst important in a chemical reaction?

A chemical reaction proceeds when 2 or more reactants collide and (or just 1 reactant) pass over an energy barrier.  The activation energy is the height of this energy barrier (kJ mol-1). A catalyst functions by providing an alternative pathway for the reaction with a lower activation energy. The result is that the catalysed reaction proceeds much more quickly and yields product in a reduced amount of time.

6. 
Calculate the pH of a 0.014M HCl solution.  Is this acidic, neutral or basic – explain why?

HCl  ( H+  + Cl-  a strong acid fully dissociates

pH = -log10[H+] = -log10[0.014] = 1.9

This is a strongly acidic solution as any pH < 7 is acidic.

7. 
Draw the un-ionized and zwitterionic forms of serine.  In which form would serine be present in solution at pH 10.0?
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