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55 The graph shows the concentration of lactic acid in the blood of two students at rest, then
carrying out the same level of exercise for 15 minutes, and then at rest again.

rest

rest exercise

100

student P

50

lactic acid concentration / arbitrary units

—_——

0 time/minutes

Which of the following statements correctly describe(s) the two students?
1 Student P’s oxygen debt is repaid much quicker than student Q’s.
2 Student P has a lower oxygen debt than student Q.

3 Student P has a higher level of fitness than student Q.

A none of them
B 1only

C 2only

D 3only

E 1and2only
F 1and3only
G 2and3only
H 1,2and3
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56 Spontaneous mutations occur in the genetic material of all living organisms.

55
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Which pie chart best represents the proportion of mutations that are beneficial, mutations that

are harmful, and mutations that have no effect?
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57 Ten randomly placed quadrats were used to estimate the frequency of occurrence of

three plant species in a field.

number of individuals of
quadrat nhumber species X species Y species Z
1 4 1 5
2 11 0 12
3 3 5 13
4 0 0 9
5 2 9 4
6 1 8 2
7 7 2 6
8 14 24 0
9 6 0 2
10 7 3 0

What was the correct lowest frequency of occurrence calculated from X or Y or Z?

A

B

0

0.2

0.7

1.0

1.4

5.2

52.0
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Which of the following statements about stem cells in a healthy human female is/are correct?

(Assume that no mutations have occurred.)

o o0 w »

m

1 An adult stem cell contains the same genes as an epithelial cell from that organism.

2 Stem cells from this human will all contain two X chromosomes.

3 When a stem cell divides it produces a new stem cell plus two specialised body cells.

none of them
1 only
2 only
3 only
1 and 2 only
1 and 3 only
2 and 3 only

1,2and 3

Which of the following will always lead to an increase in the size of a population?

1 removal of intraspecific competitors
2 supplying more of the nutrient that is at the lowest concentration

3 change in the organism’s rate of reproduction

59
A none of them
B 1only
C 2only
D 3only
E 1and2only
F 1and3only
G 2and3only
H 1,2and3
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60 The diagram shows three features which are used to group organisms.

within the cell is a
membrane-bound structure
that contains DNA

cell has an
external wall
forming a layer that
gives it a defined shape

cell uses enzymes
to release energy
for cell processes

Fungi, bacteria and animals can each be placed in one of the regions labelled P, Q, R or S on
the diagram.

Which row in the following table is correct?

fungi bacteria animals
A P S R
B P R S
c Q R P
D S Q R
E S S S
F R P Q
G R Q P
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61 A desert food chain is shown below.

cactus —— rat ————» rattlesnake —————>»  hawk

Assume that 10% of the energy from each stage in the food chain is passed on.

If 150 000 units of energy are contained in the producer, how much energy will be lost in the
transfer between the primary and secondary consumers?

A 1500

B 13500
C 15000
D 135000
E 148500

62 Which of the following statements about bacterial cell division is/are correct?
1 Daughter cells show a large degree of genetic difference to the parent cell.
2 After each division, two daughter cells are produced by mitosis.

3 Chromosome replication occurs in the cytoplasm of the bacteria.

A none of them
B 1only

C 2only

D 3only

E 1and2only
F 1and3only
G 2and3only
H 1,2and3
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63  Young plant roots show a similar positive response to the direction of gravity as their shoots do
to the direction of light.

A clinostat, shown in the diagram, can be used to counter the effects of gravity on a plant.
It has a motor which slowly rotates the plant. The cover is opaque to prevent light affecting
the direction of root growth.

[diagram not to scale]

direction germinating
of rotation seed
root moist
~ ‘
\ \ electric
opaque plastic cork . |  motor
cover base

Two clinostats were set up using identical seedlings for two days:

Clinostat 1, with the motor running
Clinostat 2, with the motor stationary

In which direction would the root grow in each clinostat?

Key

Y downwards

) upwards

= horizontally

results for clinostat 1 results for clinostat 2

A U i
B U =
c U U
D n =
E i U
F = il
G & U
H = =
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64 An inherited condition is caused by a recessive allele.

The family tree shows the inheritance of this condition in one family.

O—MW [=

. female with condition

. male with condition
O female without condition
Q |:| male without condition

One of the daughters in this family tree has children with a man who does not have the
condition.

For the two situations described in the table, which row shows the probability that their first
child will be a girl who has the condition?

(Assume no new mutations.)

father is father is
homozygous dominant heterozygous

A 0 0

B 0 0.125

C 0 0.25

D 0.5 0

E 0.5 0.125

F 0.5 0.25
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65 The diagram shows the apparatus used to investigate the movement of molecules across a
partially permeable membrane. Sucrose is unable to cross the partially permeable membrane.

capillary tube —— |
level P
concentrated b r
sucrose solution glass tube
I
| ~— I partially permeable
water — | membrane

Which graph correctly shows how the height of solution in the capillary tube changes over

15 minutes?
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66 The diagram shows the life cycle of a simple type of plant.

N

adult plant stage P
(n)

spores

(n)

63
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female gamete

(n)

male gamete

(n)

adult plant stage Q
(2n)

Key

n = haploid number of chromosomes

2n = diploid number of chromosomes

2

At which two of the numbered stages does only mitosis occur?

A

B

1 and 2 only
1 and 3 only
1 and 4 only
2 and 3 only
2 and 4 only

3 and 4 only
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67 Three different coloured leaves were collected: a dark green leaf, a light green leaf and a
yellow leaf. Each leaf had 16 discs of 1 cm diameter cut from it.

The discs were treated with sodium hydrogen carbonate solution to replace all the air from the
spaces within the leaf. Sodium hydrogen carbonate solution is a source of carbon dioxide.

To start the experiment, each group of discs was then placed in a beaker of sodium hydrogen
carbonate. At the beginning of the experiment all of the discs sank.

Each beaker was illuminated for 30 minutes by being placed 10 cm in front of a lamp that
provided the same wavelengths of light as sunlight. It was observed that some of the leaf discs
floated. The number of floating leaf discs was counted every minute for 15 minutes.

The results are shown in the graph.

(All other variables were kept constant.)

8 18
R
T 16 KeM
_8 14 ——dark green leaf discs
© ¢
2 12 / —x= light green leaf discs
"6 — /
1 . .
E 0 - 7 - yellow leaf discs
g 8 -
3 7
c 6 / o —
X
4
/ 3
2 1 -
X
0 . ;
0 5 10 15

time /minutes

Which of the following statements is/are correct?

1 The average rate of photosynthesis was highest in the darkest leaves.
2 At 5 minutes 25% of the light green discs remained at the bottom of the beaker.

3 The reciprocal of the time taken for a quarter of the discs of a particular colour to
float can be a measure of the relative rate of photosynthesis.

A none of them
B 1only
C 2only
D 3only
E 1and2only

F 1and3only
G 2and3only

H 1,2and3
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68 A student carried out an experiment to investigate the effect of enzyme concentration on the
rate of an enzyme-controlled reaction.

The student used a starch agar plate with five identically sized small wells cut into the agar.
The wells were filled with identical volumes of different concentrations of amylase solution, as
shown in the diagram.

starch agar plate .
contains 1% amylase

Key
@ el in the agar

contains 0.0001%

contains 0.1% amylase
amylase

contains 0.001% contains 0.01% amylase
amylase

The starch agar plate was incubated overnight and the plate was then flooded with iodine
solution. Most of the agar stained blue, but there was a clear area around each well where
starch had been digested by the amylase. The student measured and recorded the diameter of
the clear area that formed. The results are shown in the table below.

. diameter of clear area that forms around the
percentage concentration of amylase ..
well containing amylase / mm
1.0 27
0.1 24
0.01 15
0.001 12
0.0001 9

Which of the following factors could have affected the diameter of the clear area around the
wells containing amylase?

1 pH of the starch agar
2 concentration of the amylase solution

3 temperature at which the plates were incubated

A none of them
B 1only
C 2only
D 3only
E 1and2only

F 1and3only
G 2and3only

H 1,2and3
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69 The diagram shows the start of an experiment on the effect of light direction on young shoots.
All of the shoots were growing vertically. All of the shoots were the same distance from the light
source. All of the shoots were continually exposed to the light from one side for 24 hours.

(All other variables were kept constant.)

direction of light )
—_—» view from above
P Q R

—~
view from side
control tip of shoot  shoot covered with
removed opaque sheath
(tip exposed)

Every six hours, the distance between the light source and the top of each shoot was
measured. The distance from the light source relative to the position at the start of the
experiment was plotted on the following graphs.

.8 graph 1 .3 graph 2 3 graph 3
9 5+ g5+ g5+
I} o > O
22 22 £z
5D 5D 55
© o= o=
25y ‘ — ‘ 250 2Eo ‘ — ‘
%-t 8 12 18 24 8 = 6 12 18 24 o= 6 12 18 24
N+ . K . N .
5 8 time/hrs 5 3 time/hrs 5 g time/hrs
o c (O [
>a >® >®
52 52- 52-
£ £3 e 3

Which row represents the responses of the shoots to the light over 24 hours?

P Q R
A 1 2 1
B 1 3 1
c 1 3 2
D 2 1 3
E 2 2 1
F 3 1 3
G 3 2 2
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70 The table shows some of the genetic codes for amino acids:

The base sequence below shows the middle part of a gene coding for a protein:

genetic code

amino acid coded for
(three-letter abbreviations)

AGA Arg
AGG Arg
ATG Met
CCC Pro
CCG Pro
CGA Arg
CTG Leu
GAC Asp
GGA Gly
GTC Val
GTG Val
TAG Stop (ends protein synthesis)
TGG Trp
TTA Leu
TG Leu

67
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ATGCGAGACATGTTAAGGTGG GACCCCCGAGTC

Mutations took place in both the 4" and 20" base in this sequence.

Using only the information provided and reading the sequence from left to right, which of the
following statements could be correct for the resulting amino acid sequence after the two

mutations took place?

1 This sequence could be only six amino acids long.

2 The second amino acid in this sequence could be unaffected by the mutation.

3 This amino acid sequence could contain seven different amino acids.

A none of them
B 1only
C 2only
D 3only
E 1and2only

F 1and3only
G 2and3only

H 1,2and3
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71 A power station released warm water into a river. This is an example of water pollution because
the temperature of the river water was increased.

A student was interested in the effects of the temperature increase on a pollution indicator
species.

The student studied two graphs. Graph 1 showed the oxygen required by the pollution indicator
species for survival and graph 2 showed the effect of temperature on the oxygen dissolved in
the water.

graph 1 graph 2

IS
ISRaR-]

(&)

/arbitrary units
&
X

O N A OO O N MO

/arbitrary units

X
dissolved oxygen

oxygen required for survival

= =2 NN W
O U o ol © g O

0 5 10 15 20 25 30 0 10 15 20 25 30
temperature of water /°C temperature of water /°C

I3}

The student wrote the following statements:
1 As the oxygen required by the pollution indicator species for survival increases, the
water temperature rises.

2 There is less dissolved oxygen available to the pollution indicator species as the
water temperature rises.

3 The pollution indicator species will survive better in water at 30 °C than at 5°C
because it has a greater oxygen uptake at 30 °C.

Which of the student’s conclusions could be correct using only the information provided?

A none of them

B 1only
C 2only
D 3only
E 1and2only

F 1and3only
G 2and3only

H 1,2and3
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72 In a monohybrid cross, two heterozygotes were allowed to mate and the resulting offspring
showed a 2: 1 phenotypic ratio.

Which of the following statements could explain this ratio?

1 The number of offspring produced was small.
2 The recessive condition was lethal prior to birth.

3 Being homozygous dominant was lethal prior to birth.

none of them
1 only

2 only

o o w »

3 only

E 1and2only
F 1and3only
G 2and3only

H 1,2and3
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