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Answer all the questions.

1 (a) Active transport and facilitated diffusion are two ways by which substances can cross plasma
(cell surface) membranes.

Complete the table to show two differences between active transport and facilitated diffusion.

active transport facilitated diffusion

[2]

(b) Vitamins B, and K enter cells by crossing the plasma (cell surface) membrane. Vitamin B,

is water-soluble while Vitamin K is fat-soluble and so they take different routes across the
membrane.

Explain how the different routes taken by these vitamins into a cell is determined by the
structure of the plasma (cell surface) membrane.

vitamin B1

[Total: 6]
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Cancer can exist in many forms. All forms have a common link with cell division.

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

(b) Two ways of treating cancerous growth are:
e radiotherapy, in which the cancerous region is treated with controlled doses of

radiation
* decreasing the diameter of blood vessels leading to the cancerous region.
Suggest how these treatments might be effective in treating cancer.

radiotherapy

[Total: 6]
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3 (a) Fig. 3.1 is an electron micrograph of an organelle. This organelle is present in large numbers
in muscle cells.

Fig. 3.1

(i) The scale bar represents an actual length of 2pm.

Calculate the magnification of the drawing. Show your working.

ANSWEE = X e eeeeeeeeeneees [2]

(ii) Name the organelle shown in Fig. 3.1.

© OCR 2009
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(b) Muscle cells are examples of eukaryotic cells. Bacterial cells are examples of prokaryotic
cells.

State three ways in which the structure of muscle cells differ from bacterial cells.

1 T
2
T
.............................................................................................................................................. [3]
[Total: 9]

Turn over
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4 (a) Fig.4.1is adiagram representing four neighbouring spongy mesophyll cells from the leaf of a
dicotyledonous plant. The water potential, ¥ , of the cell contents is shown in kPa.

Fig. 4.1
Draw arrows on Fig. 4.1 to show the net flow of water between these cells. [3]
(b) In this question, one mark is available for the quality of spelling, punctuation and grammar.

Some properties of water are listed below.

* ltfreezes at 0°C.

* It boils at 100°C.

e  Water at 4°C is more dense than water below 4°C.

* ltis an excellent solvent.

* Alot of energy is needed to raise the temperature of water.

* Alot of energy is needed to change water into water vapour.

* |t shows high surface tension.

Describe and explain how these properties of water make it a suitable environment for living
organisms.

© OCR 2009



Quality of Written Communication [1]

[Total: 13]

© OCR 2009 Turn over



5

8

(a) ‘Biological’ washing powders contain a number of cleaning agents, including different
enzymes, that will act on the various stains that are found on dirty clothes.

(i) Explain why a washing powder should contain more than one enzyme in order to deal
with clothes that have grease and blood stains.

(ii) Many ‘biological’ washing powders work best at temperatures between 40°C and 50°C.

Explain why these ‘biological’ washing powders are not as effective in a very hot wash at
90°C.

(b) In the development of ‘biological’ washing powders, scientists make use of bacteria that are
found in hot water springs.

Suggest one advantage of using enzymes from these bacteria in the development of
‘biological’ washing powders.

(c) The manufacturers of some ‘biological’ washing powders now claim that their powders can be
used effectively at 30°C.

Suggest one advantage of being able to wash clothes effectively at 30°C.

[Total: 6]
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Two key aspects of ecosystems are the cycling of materials and the flow of energy.

(a) The table shows some organisms and processes relating to the nitrogen cycle. It also shows
four statements.

Complete the table, using one tick (v') in each row to indicate the statement that correctly
matches the organism or process.

converts

) converts
nitrogen to converts . converts
. , : ammonium )
ammonium nitrate ions to | . o protein to
\ . ions to nitrite : .
ions / nitrogen ions amino acids
ammonia
Rhizobium
denitrification

nitrifying bacteria

nitrogen fixation

decomposer

Haber process

Nitrosomonas

[7]

(b) (i) State two reasons why not all of the sun’s energy that strikes a producer is converted
into chemical energy.

1 PSSR

2SRRI

...................................................................................................................................... [2]
(ii) State two ways in which energy is lost between trophic levels.

1 USRI

2 et et eeeteeeeteeeateeeateeeateeeaseeeeasteeeaseeeaaseeeaanteeateeeaseeeateeeaneeeanteeeanteeeanteeaanneeannreas

...................................................................................................................................... [2]

[Total: 11]
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Complete the following passage by choosing the most appropriate term for each blank space
from the list below.

anticodon hidden random
channel hydrolysis ribosomal
codon messenger specific
complementary peptide transcription
condensation polypeptide translation
exposed pore translocation

Protein synthesis is a process that takes place in all cells. The DNA nucleotide sequence
determines the order of amino acids in the protein that is produced.

The first step in the Pprocess, .......cccccvvvvviviieiieevieennnnnnnn, , takes place in the nucleus
and is the formation of ... RNA. This RNA strand is formed by
.................................................... base pairing with the appropriate section of the DNA molecule.
The RNA strand then leaves the nucleus via a nuclear ............ccccoveeeeiiiiiniinnee. and becomes
attached to a ribosome. In the cytoplasm, transfer RNA molecules are found. Each one is attached
PO @ e amino acid. The particular sequence of three bases at one end
of the transfer RNA molecule, the ..o, , determines which amino acid will be
found at the other end of the molecule.

As the ribosome moves along the RNA strand, two binding sites, each consisting of three bases, are
........................................ at a time. The transfer RNA with the appropriate bases for the first triplet
binds to the RNA strand. When the next transfer RNA molecule binds, the amino acids are held
next to each other. The neighbouring amino acids become joined by ...........cccooieeiiiiiiiiiiiieenecenn,
bonds that are formed by @ ...........evvvviiiiiiiiiiiiiiiiiis reaction.

[Total: 9]

END OF QUESTION PAPER
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