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Carbohydrate molecules contain the chemical elements carbon, hydrogen and oxygen only.

(a) The diagrams below show structural formulae of two isomers of glucose. Complete the

drawings to distinguish between the and β isomers.

1.

[4]

(i) Starch and cellulose are both polymers of glucose, but they are formed from

different isomers. State the isomer which is found in:

Cellulose . . . . . . . . . . . . . . . . . . . . . . . . . . Starch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(ii) Explain how the structures of starch and cellulose are related to their functions as storage and

structural molecules respectively.

(b)
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(a) The diagram below shows a monoglyceride.

During the digestion of monoglycerides, the bond labelled X is broken down by the enzyme lipase.

(i) Name the bond labelled X in the diagram above.

[1]

(ii) State the type of reaction involved in the breakdown of the monoglyceride.

[1]

(iii) In the space below draw and name the products of the breakdown of the monoglyceride.

[2]

2.
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(iv) Explain why triglycerides are not considered to be polymers.

[1]

(ii) Apart from energy storage, state two functions of triglycerides in a mammal.

[2]
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3.
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8.

The diagra haemoglobin.
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9.
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10. The diagram below shows a molecule of haemoglobin

(a) State the inorganic ion present in the haem group. [1]

(b) Using the diagram above, explain why this molecule is regarded as having a quaternary structure.

(c) Describe the biochemical test that could be performed to test for a protein.

[2]

[2]
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11.
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12.
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The diagram below shows two molecules which are sub-units of proteins.13.

(Total 8 marks)
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[3]

(ii) Name the type of reaction involved.

[1]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(iii) Name the type of bond formed.

[1]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(b) (i) Why is the model of the structure of biological membranes described as 'fluid mosaic'?

[2]

The diagrams below represent two glycoprotein molecules found in the plasma membranes of mammalian

cells.

(i) Complete the diagram above to show how a reaction takes place to join the two

molecules.

(a)

Which of the molecules A or B will form an intrinsic protein in the plasma

membrane?

(ii)
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14.

(Total 5 marks)

S T E M U P . C O . U K

https://stemup.co.uk


(a)

(i)

α glucose OH on C1 down, H up + β glucose OH on C1 up, H down; Allow HO (both for 1 mark). 1 

(b)

(i)

Cellulose -Beta Starch - alpha; (both for 1 mark). 1

Allow symbols.

(ii)

Starch: any 2

correct reference to amylose and/or amylopectin;

glycosidic bonds (α 1-4);

molecules coil/branch (in amylopectin); NOT compact

NOT: amylopectin - coiled or amylase branched

easy to add/remove {glucose / maltose} units; 2

Cellulose: any 2; 2

alternate units rotate / head up, head down / 180° rotation;

straight chain only / no branches; NOT parallel

hydrogen bonds between / reference to cross linking;

gives strength or stability / forming microfibrils;

Question total 6

1.
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3.

4.
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8.

9.
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10.

11.

[5]
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12.

(a)

(i)

13.
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OH and H removal shown on diagram;

formation of water (H2O) shown;

dipeptide correctly drawn with C joined to N; [3]

(ii)

Condensation; [1]

(iii)

Peptide; NOT dipeptide; [1]

(b)

(i)

Mosaic: Proteins are scattered (in lipid layer);

Fluid: molecules / components / (phospho)lipids / proteins are free to move around; [2]

(ii)

B; [1]

(iii)

Drawing shows a lipid bilayer with A and B in the correct places, B intrinsic (through the middle) A

extrinsic (on top or bottom, outside phosphate heads);

Need not use N and P, but must be clear which is A and B

any 1 correct label from phospholipid / hydrophobic / hydrophilic / cholesterol / phosphate (head) / lipid or

fatty acid (tails);

1

1

(iv)

Cell {recognition / interaction / identification / cell to cell recognition / adhesion / signalling} / receptor

qualified e.g. {hormone receptor / antigens}; [1]

(c)

(i)

Secondary; [1]

(ii)

Ribosomes / rough endoplasmic reticulum;

Accept nucleus;

NOT golgi body / nucleolus. [1]
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