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Answer all the questions.

Fig. 1.1 is an electron micrograph of a plant cell.

Fig. 1.1

Name the parts of the cell labelled A to D.

B
D

[Total: 4]
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Glucose:

* is a carbohydrate

* is a hexose (six-carbon sugar)

¢ has the formula C4H,,04

* has a six-membered ring structure.

Fig. 2.1 shows the molecular structures of two monosaccharide sugars, glucose and
fructose.

CH,OH
6

glucose fructose

Fig. 2.1
(a) State one way, visible in Fig. 2.1, in which the structure of fructose is:

similar to glucoss;

(b) Maltose and sucrose are disaccharide sugars in which a bond joins two
monosaccharide molecufes. Sucrose is formed by the formation of a bond between
carbon 1 of a glucose molecule and carbon 2 of a fructose molecule.

(i) Name the bond that joins the two molecules to form a disaccharide.
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(i) Complete the diagram below to show what happens when the glucose and fructose
molecules join together.

CH,OH
S
H O H
H
‘. OH H
OH OH
3 2

(2]

(c) (i) Describe the test thatis used to indicate the presence of a reducing sugar, such as
glucose, and state the observation that would be made if glucose was present.

description of test
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(ii) No change is observed if sucrose, a non-reducing sugar, is tested for in this way.

The bond between the glucose and fructose units must first be broken. The test for
a reducing sugar can then be carried out.

Describe how this bond can be broken chemically before carrying out the test for a
reducing sugar.

[Total: 9]
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Fig. 3.1 represents an enzyme and a number of other molecules.

enzyme

Fig. 3.1

(a) Label on Fig. 3.1 the active site of the enzyme. 1]

(b) Write the letter of the molecule that is most likely to be the substrate for this enzyme.

(d) One hypothesis of the mechanism of enzyme action is the ‘lock and key’ hypothesis.
Another hypothesis, the ‘induced fit' hypothesis, involves the enzyme changing shape
slightly to allow the substrate to fit perfectly. The substrate also changes shape slightly.

Suggest how the substrate changing shape slightly will assist enzyme action.
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An experiment was carried out in which an artificial membrane was used to form the
boundary of a model of a cell. A solution of different sugars was placed inside this ‘cell’,
which was then placed in a beaker containing a solution of sucrose and glucose.

The artificial membrane is:

« permeable to monosaccharides (e.g. glucose and fructose) and water,;
¢ not permeable to disaccharides (e.g. maltose and sucrose);

o flexible.

Fig. 4.1 shows the ‘cell’, together with the concentrations of the sugars inside the ‘cell’ and in
the surrounding solution. The figures represent the concentration in mol dm™,

Ll +
|- ‘cell

sucrose
glucose 0.01
fructose 0.01

————|__surrounding
maltose

solution

sucrose 0.85
glucose 0.04

Fig. 4.1

(a) (i) State which sugar or sugars will show a net movement out of the ‘cell’.

.............................................................................................................................. [1]
(ii) State which sugar or sugars will show a net movement into the ‘cell’.
.............................................................................................................................. (1]
(iii) Name the method by which these sugars cross the membrane.
.............................................................................................................................. (1]
(iv) Explain why the volume of the ‘cell’ would change during the experiment.
.............................................................................................................................. (4]

2801 Jun05

SCAN35~1.MAX

For
Examiner's
Use


http://www.pdfonline.com/easypdf/?gad=CLjUiqcCEgjbNejkqKEugRjG27j-AyCw_-AP

9 For
Examiner's

u
(b) The artificial membrane used in this experiment does not resemble a plasma (cell *

surface) membrane in all respects.

State one method by which substances would be unable to cross the artificial
membrane.

[Total: 8]
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(a) State the term that best describes the following.

(i) The role of an organism in an ecosystem.

(ii) All the members of the same species present in a habitat.

(b) In this question, one mark is available for the quality of spelling, punctuation and

grammar.

Fig. 5.1 represents the energy flow through an ecosystem.

6612
6 5
I
. 15 o
tertiary consumers 21 >
N\
P 67
decay I 316
and secondary consumers 383
other
losses -
< 1095 1478
1
1890
primary consumers 3368 rq
465 ’
< 248 8833
‘ 11977
producers 20 810 >
Key: Twooooo

D gross productivity
D net productivity

all figures given are in kd m2 yr

Fig. 5.1

sunlight
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Explain how energy is transferred through food chains and food webs in an ecosystem. ’
You should refer to the efficiency of this transfer in your answer.
You will gain credit if you make use of the information in Fig. 5.1.
...................................................................................................................................... (91
Quality of Written Communication [1]
[Total: 13]
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6 (a) State two functions of mitosis. e
...................................................................................................................................... 2]
(b) Name the stage of mitotic cell division during which each of the following takes place.
(i) Nuclear envelope reforms.
.............................................................................................................................. M
(i) Chromosomes align at equator.
.............................................................................................................................. (1]
(iii) Chromosomes become visible.
.............................................................................................................................. [1]
(iv) Chromatids move towards the poles.
.............................................................................................................................. [1]
(v) Spindle microtubuies shorten.
.............................................................................................................................. [1]
(¢) A human egg is described as haploid.
(i) State what is meant by the term haploid.
.............................................................................................................................. [1]
(i) Explain why, in the human life cycle, it is important that eggs are haploid.
.............................................................................................................................. 2]

[Total: 10]
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7 (a) Many human proteins, such as growth hormone, are now produced in large quantities

by genetically engineered cells. Previously, growth hormone was extracted from
animals.

State two advantages of producing growth hormone by genetically engineered cells.

(b) Many human proteins are attached to specific sugars that are important in the
functioning of the protein. Some of these proteins are found in the plasma (cell surface)
membrane. Fig. 7.1 represents a protein of this type.

D s A ...
i seseg

(i) What name is given to proteins with sugars attached?
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(ii) State one function of this type of protein in plasma (cell surface) membranes.

(c) Scientists have produced strains of genetically engineered yeast that are capable of
producing proteins and adding the branching arrangement of sugars characteristic of
human cells. Each strain of yeast produces a different specific protein.

The process involves:
¢ removing the yeast gene that is responsible for adding the yeast sugars to the
protein;
o adding to the yeast a gene from roundworms that builds short chains of mannose
sugar units;
¢ adding two further genes, one from humans and one from a fungus, that add other
sugars, such as galactose, to the short chains and make branched chains.

(i) State the type of enzyme that is used to remove a gene from the rest of an
organism’s DNA.

(iiy Describe how the foreign genes can be inserted into DNA.

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

(iii) Suggest how the gene from roundworms is responsible for the building of short
chains of mannose sugar units.

[Total: 10}
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