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Answer all the questions.

(a) Fig. 1.1 is a drawing of an animal cell nucleus as seen using an electron microscope.

nucleolus

(ii) The actual diameter of the nucleus, measured along the line XY, is 7 um.

Calculate the magnification of the nucleus. Show your working.
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(b) Each part of a cell is specialised to carry out a particular function. *

Below is a list of parts of a cell, labelled A to F. Each of the list of statements, numbered
1 to 6, refers to one of these parts of the cell.

A nucleus 1 where some lipids, including steroids, are made
B mitochondrion 2 controls entry of substances into the cell

C plasma (cell surface) membrane 3  controls the activities of the cell

D chloroplast 4  where polypeptides are made

E smooth endoplasmic reticulum 5  where photosynthesis takes place

F ribosomes 6 where aerobic respiration takes place

Match a statement to each part of the cell. The first one has been done for you.

[3]

[Total: 8]
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(a) Complete the following passage.

Glycogen is a type of carboliydrate known as a polysaccharide. In mammals, it is stored
in particular parts of the body, namely the cells Of the .o
ANA e b . Glycogen is a polymer of ...... -glucose
molecuies. It forms coiled chains, in which the glucose molecules are joined by

1, e links. Many side chains are attached to the coiled chains by 1, .......... links.

F= 11 1o [EUTT TSRS .

(7]

(b) The table below refers to chemical tests for biological molecules. Complete the table.

, . observation if biological molecule is
biological molecule

method tested for

present absent

add a few drops of
iodine solution

add alcohol and
shake; pour into
water.

4]
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(c) A student was carrying out some tests to identify substances present in a solution. It %

was known that there were two different food substances in the solution. Three different
tests were carried out, each one on a separate 10cm?® sample. The tests that were
carried out and the results are shown in the table below.

test result
1 the biuret test was carried out a purple colour was observed
2 the Benedict’s test was carried out the blue colour of the reagent did

not change on heating

dilute hydrochloric acid was added
and the mixture was boiled; it was
allowed to cool, neutralised and
then test 2 was carried out

the blue colour of the reagent
changed to a brick-red precipitate
on heating

State the two food substances present in the student’s solution.

[Total: 13]
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3 A student investigated the activity of catalase by measuring the release of oxygen from
hydrogen peroxide. The reaction occurs as follows:

2H,0, —» 2H,0 + O,
The student added 5cm® of a catalase solution to 10ecm® of a 5% hydrogen peroxide

solution and placed the mixture in the apparatus shown in Fig. 3.1. The total volume of gas
collected was recorded every 20 seconds. The results are shown in Fig. 3.2.
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One way of calculating the rate of reaction is to use the formula %
volume of oxygen collected
time taken for collection

Use the formula to calculate the rate, in em®min~1, over the first 30 seconds.

ANSWES v, cmmin~t [2]
In order to compare rates of reaction, the initial rate of reaction is used. This is the rate
of reaction within the first few seconds, during which the reaction is proceeding at the
maximum possible rate.
The dashed line on Fig. 3.2 shows the initial rate of oxygen production. Using this line, it
can be calculated that the initial rate of production would be 19 cm3min~".
Explain why the initial rate of reaction is greater than the rate you calculated in (a).
...................................................................................................................................... [2]
In this question, one mark is available for the quality of written communication.
Describe and explain the effect of factors, other than substrate concentration, on the
rate of enzyme-controlled reactions.
Your answer should include reference to enzyme structure.
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Quality of Written Communication [1]

[Total: 15]
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A DNA molecule is made up of two polynucleotide strands which are twisted into a double

helix, as shown in Fig. 4.1.

N

Fig.4.1

DNA is involved in transcription, which is part of protein synthesis, and replication.

Complete the table, putting a tick (v') in the column(s), where relevant, to indicate whether
each statement refers to transcription, replication or both. The first one has been done for you.

For
Examiner’s
Use

transcription replication
free nucleotides bond to the DNA strand v v
two new DNA molecules are produced
only the part of the DNA molecule containing the gene unwinds
hydrogen bonds are broken between the two DNA strands
cytosine nucleotides bond to guanine on the DNA strand
uracil nucleotides bond to adenine on the DNA strand
(5]
[Total: 5]
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(a) The alveoli form the gaseous exchange surface of the mammalian lung. Each alveolus
has a very thin lining, made up of a single layer of squamous epithelial cells,
approximately 0.5 pm thick.

(i) State why this thin lining allows diffusion of oxygen and carbon dioxide to take
place efficiently.

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

(i) State two other features of the gaseous exchange surface that allow efficient
diffusion of gases.

L P PP RRRPTPO
2 TSP {2]
(b) The efficiency of gaseous exchange is reduced by lung cancer.

(i) Explain the link between cell division and cancer.

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

............................................................................................................................... (3]
(ii) State two factors that cause cancer.

2 P O O OO

e et eeieeeasteeeieeeiiteieesseeeseseeeisseesssseesesesesestesesisteeesneeeinseesensteeatieeeaneeennis [2]

(iii) A method of treatment for cancer involves reducing the diameter of blood vessels
leading to the affected area. Suggest why this treatment might be effective in
treating cancer.

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

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

[Total: 10]
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6 Fig.6.1 represents part of a food web of a lake. ¥
pike
=
— cel
perch
\ e young perch char minnow
leech
Ider-fly larva
A \ ~ h T —
. \ zooplankton
freshwater snail
\ may-fly larva
algae / phytoplankton
pea-mussel
detrltus
Fig.6.1
(a) Name two organisms from the food web shown in Fig. 6.1 that feed only as secondary
consumers.
...................................................................................................................................... [1]
(b) Explain what is meant by each of the following terms. In each case, give a suitable
example from the information provided above.
(i) producer
............................................................................................................................... 2]
(ii) trophic level
............................................................................................................................... [2]
(iii) ecosystem
............................................................................................................................... 2]
2801 Jan03 [Turn over



(¢) The table shows the efficiency of energy conversion of two trophic levels in the
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ecosystem.
percentage conversion efficiency
producer 5.3
primary consumer 14.8

Suggest reasons for these differences in efficiency of energy conversion.

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

------------------------------------------------------------------------------------------------------------------------------------------

[Total: 9]

OCR has made every effort to trace the copyright holders of items used in this Question paper, but if we have inadverlently overlooked any, we
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