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SECTION A

Which statement correctly explains why blood plasma with a high concentration of
water can be maintained at a stable temperature?

A. It has a low specific heat capacity.

B. It has a high specific heat capacity.

C. It has a low latent heat of vaporisation.

D. It has a high latent heat of vaporisation.

What describes cellulose?

A. a branched chain of 1-4 a-glucose

B. a branched chain of 1-4 B-glucose

C. an unreactive linear chain of 1-4 a-glucose
D. an unreactive linear chain of 1-4 -glucose

Some foods contain hydrogenated vegetable fats. These are unsaturated fats that have
been converted to saturated fats.
Which property of the fats will have changed?

Their hydrocarbon chains will contain more carbon atoms.
Their solubility in water will increase.

They will have more double bonds in the molecule.

They will become solid at room temperature.

Cow>»

Which part of the structure of haemoglobin carries oxygen?
A. four polypeptide chains

B. haem groups

C. hydrogen bonds

D. hydrophilic R groups

What identifies a cell as a prokaryote?

The DNA is associated with protein.

The DNA is in a circular form.

The DNA is in the form of a double spiral.

The DNA is surrounded by a membrane system.

Cow>

What describes resolution in microscopy?

the ability to distinguish between two objects that are very close together
the clarity of the image formed by the microscope

the number of times the image has been magnified by the objective lens
the power of the microscope to focus on very small objects

What is a function of the smooth endoplasmic reticulum?

aerobic respiration
intracellular digestion
synthesis of steroids
transport of proteins

Cow>



8. The three main factors that affect the rate of diffusion across a membrane can be
expressed by the relationship shown.

surface area = concentration difference
thickness of membrane

rate of diffusion is proportional to

Which changes in the factors would result in the rate of diffusion doubling?

1 Surface area has doubled.

2 Concentration difference has halved.
3 Thickness of membrane has doubled.
4 Thickness of membrane has halved.

A.1,2and 4
B.land 3
C.land 4 only
D.2and 3

9. Identical animal cells were placed in solutions of differing water potentials. The
diagram shows the volume of the cells at the start and the end result.
Which cell was placed in the solution with the lowest (most negative) water
potential?

volume at start

end result

10. Which molecule prevents the cell surface membrane from becoming too fluid or too
rigid?

Cholesterol
Glycolipid
Glycoprotein
Phospholipid
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11. Which region on the graph shows the activation energy of an enzyme-catalysed
reaction?

energy of
molecules
in a reaction

without D

with enzyme enzyme

Y

time

12. The graph shows the effect of an increasing substrate concentration on the rate of an
enzyme-catalysed reaction.

[ ]

maximum rate of reaction

rate of -
reaction P -

Y

substrate concentration

Line P represents the result when the enzyme is used at its optimum pH and optimum
temperature and without an inhibitor.

Line Q represents the result when the reaction conditions are changed.

Which descriptions of changes to the reaction conditions could result in line Q if all
other conditions were kept the same?

1 Add an inhibitor that attaches to a site other than the active site.

2 Add an inhibitor that has a similar shape to the substrate.

3 Add an inhibitor that blocks the active site of the enzyme.

4 Carry out the reaction at a higher temperature.

1,3and 4
1 and 4 only
2,3and 4
2 and 3 only
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13. Which of the following is the BEST example of anabolism?

Glycogen is converted to glucose.

Peptide bonds are hydrolysed by peptidases.

Amino acids joined by peptide bonds to form polypeptide.
Amylose and amylopectin combine to form starch molecules.

Cow>



14. Which structures are involved in transcription only?

DNﬁslttrer?g ae anticodons polyﬂeﬁase
A v v X
B J’ X o
c X v X
D X X v

key
v = involved

X = not involved

15. One gene provides the code for the production of which type of molecule?

amino acid
DNA
nucleotide

polypeptide

Cow>

16. One of the codons for the amino acid phenylalanine is UUC.

Which diagram shows how the tRNA carrying phenylalanine pairs with the
corresponding section of mMRNA?

A. tRNA AAG
mRNA UUC

B. tRNA TTG
mRNA UUC

C. tRNA UUC
mMRNA AAG

D. tRNA UUC
mRNA TTG

17. Which of the following is found in both DNA and transfer RNA?

Uracil
Ribose
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Sugar-phosphate backbone
Double helix structure

18. What happens to chromosomes in prophase of mitosis?

A. They are formed by replication of DNA.
B. They attach to the spindle fibres.

C. They divide to form chromatids.

D. They shorten and become visible.



19. The diagram shows the chromosomes of one cell which has been squashed during

y
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Which stage of mitosis is shown and what is the haploid chromosome number in the
species?

stage of mitosis haploid chromosome
number

A anaphase 5

B anaphase 10

c metaphase 5

D metaphase 10

20. Which of the following is NOT characteristic of meiosis?

A. Two daughter nuclei containing identical sets of chromosomes.

B. Homologous chromosomes come together and crossing over occur.
C. Four daughter nuclei containing half the number of chromosomes.
D. Homologous chromosomes move apart during anaphase.



SECTION B

1. (a) During protein synthesis, a polypeptide is synthesised when amino acids are added to
a growing chain of amino acids.

Figure 1.1 shows part of a growing chain of amino acids and the amino acid cysteine.

cysteine
SH
chain of amino acids y (|3H2 o
—G’/O \N—{‘L—G/
\DH H/ | \DH
H

—C

Fig. 1.1

Q) Complete Figure 1.1 by showing the formation of the bond between cysteine and
the growing chain of amino acids in the process of translation. [3]

(i) State the name of the covalent bond that forms when cysteine is added to the
growing chain of amino acids.

(b) Fig. 1.2 is a ribbon diagram showing the three-dimensional structure of a
protein from the bacterium Streptococcus.

(i)




(i) Explain why the protein shown in Fig. 1.2 has tertiary structure, but not
quaternary structure.

- 2

(ii1) ~ Name three types of interactions or bonds that holds Figure 1.2 in its tertiary
structure.

- [3]

(© Figure 1.3 shows four biological molecules A, B, D and E.
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Figure 1.3
(i) State the name of the bond in molecule A indicated by the arrow.
----- [1]

(iv)  Molecule B is described as a saturated fatty acid.



State why molecule B is described as a saturated fatty acid.

(V) Molecule D is a polymer.

State the name of the monomer that is used to synthesize this polymer.

____________________ — SS——

(vi)  State the letter of the molecule that forms part of the cell surface membranes of
eukaryotic cells.

.................... i R [1]

[Total: 14]

. Figure 2 is a summary diagram of events that occur in a white blood cell ingesting

/ bacteria

bacteria to destroy them.




(b)

(©)

Describe what happens to the bacteria between C and D.

e -- [2]
Measure the length of structure J within the white blood cell shown in Figure 2.1
and use this to determine the magnification of the image of the white blood cell.
The actual length of structure J is 0.5 micrometers.
Length of structure J in millimeters - -mm
Length of structure J in micrometers -------- - pHm
Magnification of image of white blood cell -----------------------m-m oo --—-
Show your working. [3]
[Total:12]

3. Figure 3.1 shows a section of a cell surface membrane.

Figure 3.1

(a) Name the structures P, Q and R.

w e e --[5]



(b) Circle the width of the membrane shown as W in Fig. 5.1.

170um 17um 0.7um 70.0nm 17.0nm 7.0nm 0.7nm [1]

(b) Figure 3.2 shows the movement of molecules across the cell membrane by
THREE mechanisms.

A A o e A o o ln’c'k
*e e oo *0 o .."m"&i .
® e e o0 @ e e ,° %
B @® ATP § "ADP B 0 * : :
ee oo P :
“ “ .’.
X % Z

Figure 3.2 The movement of molecules across cell membranes

Name the mechanisms by which the molecules move directly from A across the
membrane to B, for each of the illustrations labelled X -Z

[Total: 9]

4. (a) The induced-fit hypothesis and the lock-and-key hypothesis are used to
describe the mode of action of enzymes.
Explain the induced-fit hypothesis.

N I S — —-[3]




(b) Radish plants contain the enzyme peroxidase that catalyses the breakdown
of hydrogen peroxide.
Students investigated the effect of increasing the concentration of hydrogen
peroxide on the activity of peroxidase extracted from radish.

The results of their investigation are shown in Fig. 4.1.

initial rate of 4
reaction y.
/ umol min~? 3 4

0.00 0.10 0.20 0.30 0.40 0.50 0.60
concentration of hydrogen peroxide /mmol dm—2

Fig. 4.1

Explain the effect of increasing the concentration of hydrogen peroxide on the
initial rate of reaction as shown in Fig. 4.1.

[Total: 6]



5. Figure 5.1 shows part of a DNA molecule.

guanine

——————————————————————

nucleotide

Fig. 5.1
(@) (i) Name U to X.
U-mmmmmmm o mmmm e e e e S -
(V1Y 2 e oo e e e e e
Kemmmmmmaee e e [3]




(b) Figure 6.1 shows the formation of a polypeptide during translation in a eukaryotic

cell.

amino acid

tRNA

) I T S — — —

mRNA-" N

movement of ribosome

Fig. 6.1

Q) Name the pyrimidine bases shown in Fig. 6.1.

~[1]

(i) State the name given to the group of three bases found at J on the tRNA molecule.

1]

~[4]

[Total: 9]



6. (a) State the name of the stage of interphase in the cell cycle when DNA
replication occurs.

(b) Fig. 6.1 is a diagram of chromosome 11 at metaphase of mitosis.

Figure 6.1

Q) State the names and functions of structures A and B.

) 1 0 [0 (0 = N

U I ON ..ottt e e e e e e ettt e e e e e e e e aas

) 1 0 [0 (U (= = TR RERTRRRRT

UM I ON ..t e ettt e e e e e e ettt e e e e e e e e aaaeas



(if) Complete Fig. 6.2 to show what happens to chromosome 11 in anaphase, so that
the daughter nuclei are genetically identical.

cell surface
membrane

Figure 6.2

[3]

[Total: 8]

END OF TEST



