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Answer ALL questions.
Some questions must be answered with a cross in a box [E. If you change your mind about an
answer, put a line through the box & and then mark your new answer with a cross . -
1 Photosynthetic plants use light as a source of energy for the synthesis of organic
molecules. Photosynthesis is a two-stage process.
(a) The light-dependent reactions take place in the chloroplast.
() Which of the following describes where, in the chloroplast, the light-dependent
reactions take place?
M1

B A cristae
B3 B matrix
B3 C stroma
M D thylakolds

(i) Which of the following are the products of the light-dependent reactions?
E3 A carbon dioxide and reduced NADP S
E3 B glucose and oxygen
E3 C reduced NAD, ATP and oxygen
B D reduced NADP, ATP and oxygen

(iif) Which of the following Is the source of the hydrogen produced by the

light-dependent reactions?
B3 A glucose i
Ed B reduced NAD
E3 C reduced NADP
D water
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: (b) In some commercial glasshouses, the concentration of carbon dioxide in the
atmosphere is increased.

Explain why this Increase in carbon dioxide concentration affects the growth of

plants in glasshouses.
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Don. C)\mnéefw:; mid“; k" M""-‘ CCJV‘L‘ ........ Cull 2

_ ‘\éW’* independent... u;( 9. pM M\» ............ L i
Ofzed dbo M L'é ofs.... lm;'} 6:‘ o (B0 e0
Qo te ks low, ) ve. 6. hish.
%::chmn"m‘n% ........... e dent Dautfuul\ ............ Bsree.. ij ______________________
hﬁl’\ﬂ' ke g d}foS\m A ‘A«f’ rak. .. Gﬁ%ﬂm
regvlt W mare. . CO, @n‘vlm, /Lef ol

lUC@?«., ....... 13.0«\’3 DJ'DCJLCQB/ _____ —ﬂ\ N dw

w.l

a be sl foc..
Mw flroét/d on, o/, S" /w food _ Slore ol
Mo produchon o elMae \Jhcf\ _________ 5.0 buldly

Boch poc_allplonts. Pered os b produdlon
\\fﬁ‘v‘ (Total for Question 1 = 6 marksf}

| (NRAMO! UV SO SOAC V! VL I et MU O VOO U TR




7

2 Sliver Springs Is a state park in Florida. The photograph shows one of the many
waterways in this state park.

(a) Energy flow through this ecosystem has been studied. The results are shown in
the flow chart. All values are given in kim-2yr,

Sunlight
7112800

-

Producers

Gross productivity 87069

Net productivity 31874
~—

Primary consumers

Energy intake 14092

Energy fixed as biomass 4615

‘

Secondary consumers

Energy intake 1602

Energy fixed as biomass 464
o

Tertlary consumers

Energy intake 88

Energy fixed as blomass 21
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() Calculate how much energy is lost through respiration by the primary consumers.

(M Qo2ai
LA LEIS = G477

Answer ... q é(? ............... kKIm-2yr!

(i) The table gives detalls of energy transfers at the different trophic levels.

Producers 31874
Primary consumers 4615 14.5
Secondary consumers 464
Tertiary consumers 21 45

Calculate the efficiency of energy transfer between primary consumers and
secondary consumers.
(11 Qo2aii
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(iti) The efficiency of photosynthesls can be measured as the percentage of
energy from sunlight that is converted to gross primary productivity (GPP).

Which of the following shows the percentage efﬂciency of photosynthesis in
this ecosystem?
(1l
B A 1.2%

B 12%
B3 C 366%
E1 D 558%
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(b) Explain why the value for GPP is lower than the light energy available to the ecosystem.
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3 A study of the genetics of grass snakes has led to the Identification of a new species
of grass snake In the UK.

The barred grass snake was thought to be a variation of the common grass snake,
Natrix natrix.

However, the barred grass snake, Natrix helvetica, has been found to be a
different specles.

Both types of grass snake are normally found in lowland regions in the south of
England. The snakes can be more than a metre long, are found near water and eat
mainly amphibians such as frogs and newts.

The common grass snake Is olive green with a bﬂght yellow collar.

The barred grass snake, shown In the photograph, Is grey with black markings.

(a) State what Is meant by the term species.
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(b) Describe how DNA profiling could be carried out to show that these snakes are
different species.
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(c) Explain how these two species of snake could have arisen from a common ancestor.
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4 Vitamin C has antioxidant properties. The human body cannot make or store vitamin C.
A healthy diet must contaln vitamin C.

The graph shows the concentration of vitamin C In a variety of cooked and
uncooked vegetables.
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Cabbage Cabbage Carrots Carrots Caulifiower Caulifiower
uncooked cooked uncooked cooked uncooked cooked

(a) () How many of the following conclusions are valid for these results?

« cooking destroys all of the vitamin C
« each vegetable contains less vitamin C when it Is cooked than when It Is uncooked
« cabbage contains the most vitamin C
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“ (I) The recommended daily value (DV) of vitamin C for men is 90 mg.
Calculate the mass of cooked caulifiower that would provide 90 mg of vitamin C,
do @) Qosaii
‘\* P45
20
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(b) Devise a procedure that can be used to investigate the effect of cooking on the
vitamin C content of cauliflower.
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3 The extent of decomposition Is important in helping to determine the time of death :
of a mammal.

Body farms are outdoor laboratories where experiments take place to investigate

the changes that take place after death in a range of conditions. Body farms use the
bodies of pigs or donated human bodies.

The effects of factors such as temperature, molisture and position of the body on the
rate of decomposition can be studied.

(a) Explain the effect of ambient temperature on the rate of decomposition. ;
(3) 2 qosal
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(b) Describe the changes that occur inside a body in the first week after death.
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(c) Body farms use the bodies of pigs to study the changes in Insect specieson a
body after death. e

() Describe how this study could be carrled out.
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6 Electron microscopes have enabled scientists to view the ultrastructure of cells.

(@) () Which of the following structures is found in animal cells?

E3 A amyloplast
B chloroplast
C mesosome
@ D ribosome

(i) Which of the following structures is found only in plant cells?

A amyloplast
B Golgi apparatus
B3 € mesosome

@ D vacuole

(Iii) Which of the following structures Is found in both animal and plant cells?

A amyloplast
B3 B cellwall
C pli

¥ D smooth endoplasmic reticulum

(1)

(11
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(b) The photograph shows an electron micrograph of a mitochondrion from a liver cell.

Magnification x20 000

No enis ff specthed”

Calculate the maximum actual length of this mitochondrion. 2
— (2) 1 Qoeb
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(c) The dlagram shows part of a molecule of chitin, a modified polysaccharide found
in fungal cell walls,

Compare and contrast the structure of chitin with that of a cellulose molecule.
(32 Qo6c
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7 Some species of bacteria have developed resistance to antibiotics. %
This has led sclentists to investigate many molecules for antimicroblal properties.

Peptides extracted from broad beaﬁ plants and cowpea plants have been studied.
(a) Describe how a peptide bond is formed.
2) 2 Qo7a|
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(b) The effects of these plant extracts were tested on pathogenic bacteria. It was found that
each extract had an effect on Its own, but the effect was greater when used together.

Devise a procedure that scientists may have used to measure the effects of these
extracts on pathogenlc bacteria.
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(c) A bacteriostatic antibiotic works by

an
E3 A destroying bacteria
B destroying viruses
B C preventing the multiplication of bacteria

D preventing the development of antibiotic resistance

(d) Hospitals have developed practices in response to the increase in hospital
acquired infectlons.

Describe the infection control practices hospitals have Introduced.
(31 qQo7d
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Thrombophilla is a condition that increases the risk of blood clots forming.

This condition increases the risk of venous thromboembolism (VTE), a condition where

a blood clot forms In a veln. Thrombophilia due to the production of overactive factor V
can be inherited.

Factor V s involved in the conversion of prothrombin to thrombin.

(3) () Describe the role of thrombin in blood clotting. ;
(3) 1 Qo8ai
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(i) Explain why a mutation in the gene coding for the protein factor V may increase
the risk of VTE.

(3) 1 Qo8aii
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9 An experiment was carried out to determine the effect of temperature on the activity
of the enzyme catalase in yeast cells.

The substrate was hydrogen peroxide. A suspension of yeast cells was added to
hydrogen peroxide.

The volume of oxygen produced during the Initial two minutes was recorded.
This was repeated at a range of temperatures.

The results are shown in the table.
20 80
30 240
40 540
50 320
60 120
(@) () Calculate the temperature coefficient (Q, ) for this reaction between
20°Cand 30°C.
MO Q09ai
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(b) A study was carried out to determine the incidence of VTE in people of different
ages. Those who developed VTE were then tested for the factor V gene mutation.

The results of this study are shown In the table.

less than 20 years of age 13 493

over 70 years of age 340 209

~Deduce the relative impact of the genotype and environmental factors on the
development of VTE, ,
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(i) Explain the effects of a temperature increase from 20°C to 30°C on the initial
rate of activity of catalase in the yeast cells.
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(1) Explain what happens to the Q,; value between 40°C and 50°C,
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(b) Leaf rust is a disease caused by a specles of fungus. Leaf rust affects cereal crops
such as wheat.

Leaf rust yeast spreads through cereal crops when the humidity is high.

Discuss the po’élble impact of climate change on the effects of leaf rust on the

yleld of wheat crops.
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