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Answer ALL questions in the spaces provided.

The table below refers to some important biological molecules, the smaller molecules
from which they are made and the bonds joining these smaller molecules together.
Complete the table by writing the most appropriate word or words in the empty boxes.

Name of biological Smaller molecules from |Name of bond joining the
molecule which it is made smaller molecules
Triglyceride
B Glucose
Polypeptide Amino acids

(Total 5 marks)

Leave )
blank

Read through the following account of mitosis in an animal cell, then write on the dotted
lines the most appropriate word or words to complete the account.

During prophase, the .........ccoceiiniiinniiniii breaks down and the

DUIING vt , the chromosomes are visible as pairs of
chromatids, lined up along the equator of the cell. Spindle fibres extend from the poles

of the cell and attach to the ..coooevvveevvieeeiieeieeeeins .

IN e , the spindle fibres contract, pulling the chromatids

(Total 5 marks)
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3. The diagram below shows the structure of a human insulin molecule. Each circle
represents one amino acid.
' S—s A chain
Etefa)GGigeysErinSeiieysEentedTyiGledesnycrbsn
i ;
_ 5 s
ergalipsnGubisiledCriGiSextisteda)GyaaiteyiyredtalCrsGGarg@mengtnemerolysm
B chain
Insulin is a protein that has a tertiary structure and a quaternary structure.
(a) (1) Name two types of bond that help to maintain the tertiary structure.
L ekt b et e et h et e et n et e b et eae e benteereentantennas
et et e bt e et ettt ea e et e eaaeearee st ee st e b eer bt e ereeate e be st et eaerteenaeareenreeans
2
(i1) What evidence is there in the diagram that insulin has a quaternary structure?
1)
(b) (i) All human insulin molecules have the same primary structure. Explain what is
meant by primary structure.
1
(1) When insulin molecules are formed they fold into a specific shape. Explain why
all human insulin molecules fold into the same shape.
2) Q3
(Total 6 marks) T
-~
m .

N20213A Turn over

L)



4. The diagram below shows the structure of a bacterial cell as seen using an electron
microscope.

Cell wall Storage granule B

X

(a) (i) Name the parts labelled A and B.

Bhe Sennsonsins T SRS UH S HOT SRRSO EA RN A R A SRR R AR A AT RPN
B stk s it T o el e iesrelne
(2)
(i) Name the carbohydrate present in the storage granules.
1)

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

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

(b) The diagram has been magnified 6000 times. Calculate the actual length of the
bacterial cell between X and Y. Show your working, and give your answer in
micrometres.

ANSWET ...coveriiicinennineninnnns Hm

(Total 7 marks)
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5. Eukaryotic cells contain organelles, many of which are bound by a membrane. Some
organelles have a double membrane, often called an envelope.

(a) (1) Describe two structural differences between the double membrane surrounding a
mitochondrion and the double membrane surrounding a nucleus.

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

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

(b) Centrioles are an example of organelles that are not membrane-bound. Describe the
structure and function of centrioles.

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

(Total 6 marks)
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Beetroots are root vegetables. They appear red because their cells contain a water soluble
red pigment in their vacuoles, which cannot pass through membranes.

An experiment was carried out to investigate the effect of bile salts on the permeability of
beetroot membranes. Bile salts disrupt the structure of the membranes. Several beetroot
discs were cut of equal dimensions. Each disc was rinsed in distilled water and dried
using absorbent tissue.

Five beetroot discs were then placed in a tube containing 25 cm® of 2% bile salt solution
and left for 30 minutes at 20 °C. The procedure was repeated for different concentrations
of bile salts and one set of discs was left in distilled water.

After 30 minutes, each set of beetroot discs was removed from the solutions and from the
water. Each bile salt solution had become red and the discs were slightly pink. There was

no change in the colour of the discs in the water and the water remained colourless.

Each bile salt solution was stirred and a sample removed and placed in a colorimeter. The
intensity of red coloration (absorbance) was determined by the colorimeter.

The results of the investigation are shown in the graph below.
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(a) Explain why the cell membrane is described as having a fluid mosaic structure.

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

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

(b) Suggest why it was necessary to rinse the beetroot discs before they were added to
the bile salt solution.

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

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

(c) Describe the effect of increasing bile salt concentration on the intensity of the red
colour (absorbance) of the solution.

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

.......................................................................................................................................
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(d) Suggest an explanation for these results.

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

(e) The experiment was repeated using a second beetroot. Suggest why the readings
obtained might be slightly different from those for the first beetroot.

(Total 11 marks)
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7. The diagram below shows part of a molecule of messenger RNA.
G A U C G 8] G

(@) On the diagram, draw a ring around a mononucleotide and label it with the letter M.

(1)

(b) Messenger RNA is formed during protein synthesis by a process called transcription.

Describe the events which occur during transcription.
6}
o
B |
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(c) During translation, transfer RNA molecules line up against the messenger RNA
molecule. The diagram below shows the structure of one transfer RNA molecule.
—-—
[T
AQC
G
(i) State precisely where in the cell translation takes place.
1
(ii) On the diagram of the messenger RNA molecule on the opposite page, draw a
ring around the codon that this transfer RNA molecule would bind to. Label it
with the letter C.
m Q7

(Total 8 marks) ’—}
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8. The enzyme pectinase can be used to extract juice from fruit such as apples.

(a) Give one other use of pectinase in food modification.

(b) An experiment was carried out to investigate the effect of temperature on the rate at
which pectinase extracted fruit juice from apples. An apple was chopped up and
2 cm?® of pectinase solution was added to a 50 g sample of this chopped apple. This
mixture was incubated at 20 °C for 10 minutes. The volume of apple juice produced
was measured by filtering into a measuring cylinder. The experiment was repeated
at different temperatures.

Chopped apple
plus pectinase

Apple juice ——___|

ERARN L AR AR RA RN

The results are shown in the graph below.

Rate of juice
production
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(i) State two variables, other than the mass of apple and volume of enzyme solution,
that should be kept constant during the experument.
B me s s sl 053, S .25 5 S A A S AR SR S
OSSR
(2)
(ii) Describe and explain the shape of the graph between 20 °C and 40 °C.
)
(iii) Describe and explain the shape of the graph between 40 °C and 60 °C.
3)
| m
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(¢) In another experiment a student investigated the effect of an inhibitor on the activity
of pectinase. The student made apple pulp by placing several apples together in a
blender. She used this apple pulp as the substrate. She then made mixtures of the
apple pulp with an inhibitor as shown in the following table.

Volume of apple | Volume of | Volume of inhibitor | Concentration of
Mixture pulp/cm? water/cm® solution/cm? inhibitor solution (%)
A 20 20 0 —
B 20 0 20 10
c 20 0 20 20
D 20 0 20 5

She added 2 cm® of the pectinase solution to each mixture and then measured the total
volume of apple juice obtained every 30 seconds for several minutes. The results for
mixtures A, B and C are shown on the graph below.

14

Total volume 12 +

of apple juice
/em?

Mixture A

Mixture B

Mixture C

1 2 3 4

Time (min)

(i) Draw and label on the graph above the expected results for mixture D.

()
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(ii) The student concluded that this is an example of active site-directed inhibition
because the rate of reaction depends on the relative concentrations of inhibitor
and substrate. Explain how the results support her conclusion.
(2) Q8

(Total 12 marks) {é
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