Topic 7 Mark Scheme
1.
(a)
Both must be correct for the mark to be awarded.
I. phosphate and II. hydrogen bond(s)
1

(b)
deoxyribose and phosphate added to base to show antiparallel orientation
1
Labels are not required but location of bonds and shape of deoxyribose
must be correctly shown.
[image: image1.wmf]
(c)
transcription
1

(d)
polymerase chain reaction/PCR;
(DNA obtained from) blood/semen/hairs/other source of tissue;
combined with necessary raw materials/one example of raw material;
in thermal cycler / (PCR) machine;
DNA replicated many times;
2 max

[5]
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A

[1]
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B
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8.
D
[1]

9.
B
[1]

10.
(a)
90 (minutes)
1
(b)
as temperature increases activity increases/positive correlation
1

(c)
avoid predators / less competition for food
1

(d)
as temperature increases metabolic rate decreases/negative correlation
(accept converse)
1

(e)
metabolic rate of group mice is always less than single mice;
(accept converse)
both follow similar pattern of increases/decreases/fluctuations at
same time of day;
fluctuations greater in group mice;
both most active/higher metabolic rate during evening/21:00;
(accept any reference to times between 18:00 and 00:00)
2 max

(f)
single mice need to produce more heat/have greater heat loss
because of greater surface exposed to air / group mice huddle
together to reduce the surface exposed to air
1
Allow any other reasonable answer.

(g)
oxygen is required for (aerobic) respiration;
respiration produces ATP/releases energy/heat in the mice;
metabolic rate is a measure of total energy released/consumed in
the body / oxygen consumption is proportional to energy released/
consumed in body/proportional to metabolic rate;
2 max

(h)
metabolic activity high when mice more active supports the hypothesis;
activity is normally correlated with energy consumption;
but another factor may be causing both to increase at the same time /
correlation does not always establish cause and effect;
grouping/environmental temperature also affect metabolic rate;
2 max

[11]

 11.
(a)
The structures underlined must be labelled.
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(complementary) bases labelled with at least one of each of A, G, T and C
correctly linked to C1; 
hydrogen bonds between correct complementary bases;
{Bond numbers not required.
correct antiparallel orientation shown; (as seen by shape or
orientation of sugar)
4 max
(b)
(eight) histone (proteins);
DNA wrapped around histones/nucleosome;
further histone holding these together;
Do not allow histone wrapped around DNA.
2 max

(c)
primary structure is (number and) sequence of amino acids;
joined by peptide bonds;
tertiary structure is the folding of the polypeptide/secondary
structure/alpha helix;
stabilized by disulfide/ionic/hydrogen bonds/hydrophobic
interactions;
tertiary structure gives three dimensional globular shape/shape
of active site;
3 max

[9]

12.
(a)
name of component [1 max] e.g. plant cell wall/cellulose/interstitial matrix/
basement membrane/glycoprotein/bone matrix;

functions [3 max]
EITHER
e.g. (plant cell wall) strengthens/supports the cell/plant (against gravity);
prevents the entry of pathogens;
maintains the shape of plant cells;
allows turgor pressure/high pressure to develop inside the cell;
prevents excessive entry of water to the cell;


OR
helps cells to stick together/adhere;
needed to hold cells/tissues together / example of cells/tissues
holding together;
forms interstitial matrix / forms basement membrane to support single
layers of cells;
e.g. around a blood capillary;
forms (part of the) filtration membrane in the glomerulus;
4 max

(b)
vesicles carry material to plasma membrane;
vesicle fuses with membrane;
(by joining of) phospholipid bilayers;
aided by the fluidity of the membrane;
material released/expelled from the cell;
membrane flattens;
name of example e.g. exocytosis of neurotransmitter / exocrine secretion/
endocrine secretion / hormone secretion / release of cortical granules;
outline of example: (in the presence of calcium), neurotransmitter vesicles
release their contents into the synapse / hormones released from one cell
have an effect on another cell etc.;
Accept these points if clearly made in an annotated diagram. [4 max] if
no example given.
5 max

(c)
translation involves initiation, elongation/translocation and termination;
mRNA binds to the small sub-unit of the ribosome;
ribosome slides along mRNA to the start codon;
anticodon of tRNA pairs with codon on mRNA:
complementary base pairing (between codon and anticodon);
(anticodon of) tRNA with methionine pairs with start codon / AUG is the
start codon;
second tRNA pairs with next codon;
peptide bond forms between amino acids;
ribosome moves along the mRNA by one codon;
movement in 5′ to 3′ direction;
tRNA that has lost its amino acid detaches;
another tRNA pairs with the next codon/moves into A site;
tRNA activating enzymes;
link amino acids to specific tRNA;
stop codon (eventually) reached;
9 max

13.
(a)
DNA is double-stranded while RNA is single-stranded;
DNA contains deoxyribose while RNA contains ribose;
the base thymine found in DNA is replaced by uracil in RNA;
one form of DNA (double helix) but several forms of RNA (tRNA,
mRNA and rRNA);
3 max

(b)
occurs during (S phase of ) interphase/in preparation for mitosis/
cell division;
DNA replication is semi-conservative;
unwinding of double helix / separation of strands by helicase (at
replication origin);
hydrogen bonds between two strands are broken;
each strand of parent DNA used as template for synthesis;
synthesis continuous on leading strand but not continuous on
lagging strand;
leading to formation of Okazaki fragments (on lagging strand);
synthesis occurs in 5´ → 3´ direction;
RNA primer synthesized on parent DNA using RNA primase;
DNA polymerase III adds the nucleotides (to the 3´ end)
added according to complementary base pairing;
adenine pairs with thymine and cytosine pairs with guanine;
(Both pairings required. Do not accept letters alone.)
DNA polymerase I removes the RNA primers and replaces them
with DNA;
DNA ligase joins Okazaki fragments;
as deoxynucleoside triphosphate joins with growing DNA chain,
two phosphates broken off releasing energy to form bond;
Accept any of the points above shown on an annotated diagram.
8 max

(c)
they increase rate of (chemical) reaction;
remains unused/unchanged at the end of the reaction;
lower activation energy;
activation energy is energy needed to overcome energy barrier that
prevents reaction;
annotated graph showing reaction with and without enzyme;
substrate joins with enzyme at active site;
to form enzyme-substrate complex;
active site/enzyme (usually) specific for a particular substrate;
enzyme binding with substrate brings reactants closer together to
facilitate chemical reactions (such as electron transfer);
induced fit model / change in enzyme conformation (when
enzyme-substrate/ES complex forms);
making the substrate more reactive;
7 max
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