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Chapter 3 – THE CHEMICALS OF LIFE
1.
(a)
Molecule A – glucose 




 

    (1 mark)
(b)
Description of the reaction in which molecule A and fructose combined to form sucrose – include any two of the following points in the answer:
· by condensation

· forming water

· linking the sugars with a glycosidic bond.


  (2 marks)

(c)
How to test for the presence of sucrose in a sample of food – any three of the following points should be included in the answer:
· Heat with Benedict’s solution – negative result (stays blue).
· Boil with dilute acid; then neutralise.
· Test again with Benedict’s solution.
· This time – a positive result (orange).  

              (3 marks)

(d)
Differences between monosaccharides and polysaccharides – any two of the following points should be included in the answer:
· Monosaccharides are sweet; polysaccharides are not.
· Monosaccharides are soluble; polysaccharides are not.
· Monosaccharides = single sugars; polysaccharides = multiple sugars.

  (2 marks)
Total 8 marks
2.
(a)

	Test
	Reagent used
	Resulting colour
	Conclusion

	A
	Benedict’s solution
	Blue
	(i) No reducing sugar present

	B
	Iodine
	(ii) Blue-black
	Starch present

	C
	(iii) Biuret solution (or sodium hydroxide/ copper sulfate)
	Lilac
	(iv) Protein present

	D
	Alcohol
	White
	(v) Lipids present











                          (5 marks)
 (b)
No. The tests would not show the presence of sucrose. Sucrose is not a reducing sugar so would not show up on any of the tests.

  (2 marks)
      Total 7 marks

3.           (a)
Uses of triglycerides in organisms – any two of the following points should be included in the answer:
· energy storage

· insulation

· protection of organs.




                (1 mark)

(b)
The green component of the molecule: glycerol.

The red component of the molecule: fatty/carboxylic/organic acid.
    (1 mark)

(c)
Drawing of one of the red molecules as it would appear following hydrolysis of this triglyceride: should be the same as it appears on the diagram but with the OH group on the first carbon, above the =O.

                            (1 mark)

(d)
Difference between a triglyceride and a phospholipid: in a phospholipid, one fatty acid has been replaced by a phosphate group.


    (1 mark)
(e)
No. It is not correct to describe triglycerides as polymers, because they are not made from repeated monomers. 




    (1 mark)










      Total 5 marks

4.
(a)
Saturated fats are saturated with hydrogen; they have no C=C bonds.

Unsaturated fats have one or more C=C bonds.


  (2 marks)
(b)
Fatty acids can also vary by the length of carbon chain/number of carbon atoms.








    (1 mark)
(c)
Beef contains the highest percentage of saturated fatty acids.             (1 mark)
(d)
The percentage of unsaturated fatty acids in peanut oil: 88%.
    (1 mark)
(e)
The more saturated fat in the diet, the higher the risk of developing coronary heart disease.







    (1 mark)
(f)
Information for leaflet on the need for a healthy diet – any two of the following points should be included in the answer:
· plant oils are more healthy/animal fats are less healthy

· higher percentage of saturated fatty acids in animal foods/lower percentage in plants

· beef is particularly high in saturated fats

· olive and soybean oils are particularly low in saturated fats.   (2 marks)










      Total 8 marks

5.
(a)
Primary structure is the sequence of amino acids.

                (1 mark)
(b)
Secondary structure is the shape of the amino acids chain, which can be different in different parts of the molecule. Examples include an alpha-helix (α-helix) or a beta-pleated sheet (β-pleated sheet).
Tertiary structure is the overall 3D shape of the molecule.

  (2 marks)
(c)
Explanation of how the delicate shape of the molecule is maintained – include any three of the following points in the answer:

by weak intermolecular forces such as – 
· hydrogen bonds

· Van der Waals forces

· hydrophobic interactions

· disulfide bridges.





  (3 marks)

(d)
Description of the effect of excessive heat on this molecule – any three of the following points should be included in the answer:
· molecule vibrates

· weak forces/bonds break

· award one mark for named bond (for example, hydrogen bond)

· tertiary structure changes

· molecule is denatured.



              (3 marks)

      Total 9 marks
TOTAL MARKS FOR EXAM: 37
Answers
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