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1 The electron micrograph shows part of a plant cell.

Sum

Which combination correctly identifies the functions of the labelled cell structures?

ParinerinLearning
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P Q R S

A Controls movement Contains Site of aerobic | Controls activities
of substances into organelles respiration of the celi
and out of the cells

B Controls movement Contains Site of Controis activities
of substances into cell sap photosynthesis | of the cell
and out of the cells

C Provides structural Contains Site of aerobic Site of ribosome
support to the cell organelles respiration synthesis

D Provides structural Contains Site of Site of ribosome
support to the cell cell sap photosynthesis synthesis
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An amino acid enters a cell and is then used to synthesise an enzyme secreted by the

cell.

What is the sequence of cell structures involved in the synthesis of the enzyme?

first >  last

A endoplasmic Golgi apparatus ribosome vesicle
reticulum

B endoplasmic ribosome Golgi apparatus cell membrane
reticulum

c ribosome endoplasmic Golgi apparatus vesicle

reticulum
D ribosome Golgi apparatus endoplasmic cell membrane
reticulum

A student took a potato and cut three pieces from it.

Each piece is 5 cm X 0.5 ecm X 0.5 cm.

He placed the three potato pieces into three different concentrations of sucrose
solution. After two hours, he removed the potato pieces from the sucrose solutions
and measured their lengths.

The results are shown in the table.

solution Iengthtc\::opl?;a:;?:;ﬁe after
X 5.2
Y 4.7
Z 5.3

What can be concluded from these results?

A Solution Y had a lower water potential than the potato cells.

B  Solution Z had the lowest water potential.
C  The potato piece in solution X increased in iength because sucrose diffused into

the potato.

D The potato piece in solution Y decreased in length because sucrose diffused out

of the potato.
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4

An experiment measured the rate at which plants take up magnesium ions from

solution.

One plant was given a poison that stops respiration. Another plant was left as normal.

The graph shows the results.

rate of uptake
of magnesium N
ions

plant left as normal

/ plant given poison

concentration of magnesium

fons in the solution

o
o

How are the magnesium ions being absorbed by the plants at points N and P?

point N point P
A active transport active transport
B active transport diffusion
C diffusion active transport
D diffusion diffusion

A solution of amylase was added to a suspension of starch. After 30 seconds, three
samples of the mixture were tested with iodine solution, Benedict's solution or with

biuret reagent.

Which are the expected results?

Colour of test reagent
lodine solution Benedict’s solution Biuret reagent
A blue-black solution green precipitate formed purple solution
B biue-black solution red precipitate formed blue solution
c brown solution blue solution purple solution
D brown solution yellow precipitate formed blue solution
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6 The graph shows the effect of increasing the substrate concentration on the rate of an
enzyme-catalysed reaction. What is occurring during the phase indicated by section Y

of the graph?
¥ N
Y
Rate of
reaction
>
Substrate concentration
A The concentration of enzymes becomes limiting.
B  The enzyme becomes denatured.
C  The substrate concentration is limiting.
D The rate of reaction is decreasing.
7 Four test tubes are set up in the following manner.
Test | Volume of Volume of egg- | Volume of Volume of Volume of
tube | hydrochloric | white distilled boiled pepsin/ cm®
acid/ cm?® suspension/ cm® | water/ cm® | pepsin/ cm?
1 2.0 5.0 1.0 0.0 0.0
2 2.0 5.0 0.0 1.0 0.0
3 2.0 5.0 0.0 0.0 1.0
4 0.0 5.0 0.0 0.0 1.0
All four test tubes are then placed in a water bath at 37 °C for 20 minutes. What is the
result?
test tube
1 2 3 4
A clear clear clear clear
B clear cloudy cloudy clear
c cloudy cloudy clear cloudy
D cloudy clear cloudy clear
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The diagram shows part of the alimentary canal and associated organs.
/ A
.—4:_,\ ) B

-
-

=

Which of the structures, when blocked, will slow down fat digestion?
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9 The fungus Rhytisma grows on the leaves of certain trees, causing a yellow leaf area
in which chlorophyll is no longer present. A black, tar-like stain later spreads out.

Yeflow leaf
ares
covered by
black stain
" Rhylisma
. stains
10em
{Source: & infemationat Baccalaureate Organization 2017}
What happens in the leaf when Rhytisma is present?
I. An increase in the production of carbon dioxide
Il. A reduction in the production of oxygen
lll. Anincrease in the loss of water
A t only
B l enly
C It and [Il only
D I, Il and il
6093/01/Prelim{21 [Turn over

PartnerinLearning
262

More papers at www.testpapersfree.com



10  The graph shows how the rate of photosynthesis varies with light intensity at two
different temperatures. Other variables are kept the same.

rate of
photosynthesis P
- -25°C
- -15°C
Q- R
S
- o

light intensity

In which sections of the graph is light intensity limiting the rate of photosynthesis?

A Pand R
B Qand$S
C RandQ
D SandP

11 The diagram shows the relationship between phloem sieve tube elements, xylem vessel

elements and companion cells.
1 3 5

Which row is correct?
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More papers at wBBstpapersfree.com

1 2 3 4 5

A companion cytopiasm phioem sieve no nucleus | xylem vessels
cells tube elements

B companion nucleus phloem sieve cytoplasm Xylem vessels
cells tube etlements

c phloem sieve | mitochondria companion nucieus xylem vessels

tube elements cells
D xylem vessel | no cytoplasm | phloem sieve vacucle companion
elements tube elements cells
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12 The diagram shows the movement of water through part of a leaf.

Which processes are involved in the movement of water at these stages?

1-2 34 4-5
A diffusion evaporation osmosis
B evaporation diffusion 0SmMosis
C 0SmOosis diffusion evaporation
D osmosis evaporation diffusion

13  Blood samples from three veins in the body were tested for the concentration of oxygen,
carbon dioxide and urea. The results, in arbitrary units, are shown in the table below.

vein oxygen carbon dioxide urea concentration
concentration/ concentration/ arbitrary { arbitrary units
arbitfrary units units
1 40 48 1.5
2 40 48 7.5
3 90 40 40
Which of the following shows the correct veins that were tested?
hepatic vein pulmonary vein renal vein
A 1 2
B 2 3 1
c 3 1 2
D 3 2 1
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14  The diagram shows the pressure changes in various structures of the left side of the
heart during the cardiac cycle.

At the end of which period is the ventricle full of blood?

A, B Cc p

pressure

ikPa | | b ] eeme———— left ventricle

aoria
werananenss |oft atrium

time/s

15  The diagram illustrates the formation of fong insolubte fibrin threads during the clotting
of blood at a cut in the skin.

insoluble f[brin thread
: T T T T
! PN\ /7 \ / -

chemical U acts here

soluble fibrinogen

L4

I ends of soluble fibrinogen
© wg;shf,fe"d W stuck together to form leng
molecules thread
removed end
section

Person V is unable to produce chemical U. What is a possible effect of person V's
condition?

AV will lose more blood than a normal person when injured.

B  V has a greater likelihood of suffering from blood clots in blood vessels.

C Vs platelets will not function properly.

DV will suffer from fainting spells because of high blood pressure.
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16  The graph shows a spirometer trace of oxygen consumption when breathing at rest

17

11

and during exercise.

Volume / dm?

H H L] L ] H

Time/ls

What explains the difference between the traces at regions X and Y on the graph?

A At X, 'the internal intercostal muscles contract more than the external intercostal

muscles.
B AtY, the ribcage moves up and out more than at X.
At X, the diaphragm flattens more per breath than at Y.
D  AtY, the intercostal muscles contract more slowly than at X.

O

k]
B 40 80 120 160 200 240 280 320 360

Which row show the change in concentrations of some substances in red blood cells
when carbon dioxide diffuses from active cells?

carbonic anhydrase hydrogencarbonate ions
A decreases no change
B increases increases
Cc no change decreases
D no change increases
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19

12

Which of these statements describes controf by negative feedback?
A Aninjury to body tissue activates platelets in the blood and these activated
platelets release chemicals which activate more platelets.

B During the menstrual cycle, luteinising hormone (LH) stimulates the release of
oestrogen which in turn stimulates the release of more LH.

C A higher concentration of carbon dioxide in the atmosphere increases
temperature, which increases photosynthesis producing more carbon dioxide.

D  When biood pressure is high, nerve impulses from the brain cause the blood
vessels to dilate and blood pressure is reduced.

The graph shows the daily amount of the residue of a drug in the wastewater of a
hospital.

Drug residue

rgday”* % D/E'\D/D——B\D/g
2-

Thursqy,, |
Friday ]
Saturggy, |
S“”O'ay 4

g 2 §
£

What can be deduced from these data?

The drug is not fully reabsorbed by the proximal convoluted tubules.
The glomeruli are not permeable to the drug.
The collecting ducts reabsorb all of the drug.

o0 w P

The drug is catabolized by the liver.
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20 The graph below shows the effects of drinking 1 litre of water and 1 litre of concentrated salt
water on the urine output of a heaithy person.

Urine output cm® per 30 min

Time of drinking/h

Which option correctly identifies each line and the explanation for it?

water concentrated salt water exptanation
A Y X intake of water causes more ADH
fo be produced
B Y X intake of water causes less ADH
to be produced
C X Y intake of salt water causes more ADH

to be produced

D X Y intake of salt water causes less ADH
to be produced

6093/01/Prelim/21 [Turn over

PartnerinLearning

268
More papers at www.testpapersfree.com



21

22

23

14

Sciatica occurs when the narrowing of the spine compresses part of the sciatic nerve.
This can result in

¢ loss of feeling in the affected leg
+ weakness in the affected leg
e loss of bowel or bladder function

What conclusion can be made?

A The sciatic nerve contains only sensory neurones.
The sciatic nerve contains only motor neurones.

The sciatic nerve contains both sensory neurones and motor neurones.

O 0O m

The sciatic nerve contains sensory, relay and motor neurones.
The graph shows changes in the diameter of a person’s pupils while outdoors on a
sunny day. At which time did the person take off a pair of sunglasses?

4
C

diameter
of pupils

time

The liver and the pancreas work together to control the concentration of glucose in the
blood.

Which statement is correct?

A The liver converts the small molecule glucose to the large molecule glucagon.
B The liver releases the hormone insulin when blood glucose levels are too high.
C  The pancreas does not respond fo an increase in blood glucose levels.
b

The pancreas responds to a fall in biood glucose by increasing the release of the
hormone glucagon.
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24 A number of new plants are growing from pieces of a plant that have become detached
and have rooted in soil.

25

Which statement is correct about these new plants when they mature?

A

B
C
D

The fruit they produce will all ripen at the same time.
They will all grow to the same size.
They will all have the same colour flowers.

They will all produce the same number of fruit.

The diagram shows a cross-section of a female reproductive system.

X

In which organ(s) does/do mitosis occur if the lady is pregnant?

X Y Fd
A no no yes
B no yes yes
C yes yes no
D yes no yes
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26  The graph shows changes in the concentrations of hormones during a menstrual cycle.

Which curve represents oestrogen?

4 A

hormone
concentration

27  The diagram shows how the blood of a human embryo flows close to the mother's biood
in the placenta.

mother's
blood

embryo's
biood

Which substances are present at X in higher concentrations than at Y?

A carbon dioxide and glucose
B  carbon dioxide and urea

C glucose and oxygen
D

glucose and urea
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28 The photomicrograph shows a cell during mitosis.

What is happening in this cell?

1 Centrioles are replicating.
2 Spindle microtubules are shortening.
3 Chromatin is condensing.

A 1,2and 3
B 1 and 2 only
C Zonly

D 3 only
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23  Which processes that occur in cell division are represented in the diagram?

30

4 -
3 -
mass of nuclear
CNAIn a cell 2= e
! arbitrary units
1 -
¢ -

time

DNA replication and mitosis only
DNA replication and meiosis only
DNA replication, mitosis and cytokinesis

o o0 m P

meiosis only

The diagram shows the chromosomes of four daughter cells produced by meiosis.

DL

Which parent cell produced these ceils?

H B ® @
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31 Which row describes what happens in the production of proteins?

What forms the genetic
code

What the DNA codes
for

What carries a copy of
the gene to the

cytoplasm
A | Sequence of amino Sequence of bases mRNA
acids
B | Sequence of amino Sequence of proteins Ribosomes
acids
C | Sequence of bases Sequence of amino mRNA
acids
D | Sequence of bases Sequence of proteins Ribosomes

32 The diagram shows the equipment used in the industrial production of insulin.

nutrients and ———-
microorganisms in

vent

water
out

— ——e product

What is the purpose of the structure labelled X?

A to insutate the fermentation vessel

o O m

to maintain the pressure of the fermentation vessel
to monitor the temperature of the fermentation vessel
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33  Afarmer uses sperm from a black male sheep to artificially inseminate (fertilise) 20 light

34

brown female sheep.

All of the offspring produced were black.

Which statement explains these results?

A

B
c
D

The alleles for light brown colour are dominant.

The male sheep is heterozygous and the aliele for black colour is dominant.

The male sheep is homozygous and the allele for black colour is codominant.

The male sheep is homozygous and the allele for black colour is dominant.

The diagram shows the blood group phenotypes of some members of a family.
Which member of the F1 generation must have the AB blood group?

group O

parents

F1 generation

F2 generation

blood
group G

O

1

&

A B
blood blocd
group B group A
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35 The graph shows the masses of two different types of tomato.

36

+ type 1

—

number of
tomatoes

type 2

F—

What can be conciuded from the graph?

A Genes do not affect the mass of tomatoes.

o0 w

A farmer wants to produce extra-large, sweet oranges, by selective breeding.

Type 1 tomatoes show continuous variation.

Type 2 tomatoes show discontinuous variation.

Type 2 tomatoes are sometimes smaller than type 1 tomatoes.

1 v LA I L T DL 1
0 20 40 6'0 80 100 120 140 160 180 200 220 240
mass/g

Using information from the table, which plant types should the farmer select for

breeding?
plant size of orange/cm perca:ot?\?eems ugar
fype
6-9 9-12 12-15 10 20
1  § X
2 ) ¢ X
3 X
4 b ¢
5 X X
A 1and 2
B 1 and 3
Cc 2and 4
D 4andb
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37 The diagram shows a food web of organisms found in a pond.

38

A

B
c
D

dragom;Iy larva
i
leech
| o~ Stickleback ——m- pike
mosquito larva Aspianchna hydra
T
Paramecium Daphnia

N

Which organism is both a primary consumer and a secondary consumer?

algae
dragonfiy larva
mosquito larva

Paramecium

The concentrations of a persistent pesticide in the tissues of four organisms were
measured. These organisms are part of a food web. The table below shows the resuits.

organism concentrations of insecticides
(parts per million)
P 120
Q 1800
R 1400
S 410

Which of the following shows the energy flow between these organisms?

A

B
c
D

P>S2>R~>Q
Po2R=>8->Q
Q=>P2>S>R
Q2>R>8-2P
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23

The diagram shows part of a food web.

badgers

Which pyramid of numbers is based on this food web?

eagles foxes
¥ 3
ladybirds thrushes
T ]
aphids caterpillars snails
[}
trees

hedgehogs

A B
[] [ ]
| | I
L _| | ]
U L
Cc D
m
[ I I |
L | |
I | I |
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40 Sewage is released into a river,

Which curve represents the oxygen concentration in the river?

oxygen
concentration

1 distance downstream
sewage
released
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Section A
Answer all questions

Write your answers in the spaces provided.

1 A seal is a mammal that spends most of its time in the sea. It breathes and respires in a
very similar way to a human, but when it dives to hunt and catch fish, it is capable of staying
under water for up to 20 minutes.

Fig. 1.1 shows the percentage concentrations of oxygen and carbon dioxide, and the
concentration of lactic acid in a seal’s blood over a 40-minute period during which it dives
to hunt and catch fish.

80 20
60 15
percentage concentration
concentration of lactic acid/menol per dm?®
of blood 1aXi
gases 40 10
20 5
HiHadics Fe
o= = == ! 0
0 10 20 30 40
time /minuies
Fig. 1.1
(a) (i) State how long after the start of the time period the seal begins its dive. [11

(if} State the percentage of oxygen in the seal’s blood 40 minutes after the start of the
time period. [1]
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{b) Name the chemical process which starts to take place in the seal's muscles during its
dive and explain how the graph supports your answer. [3]

PIOGESS ... .uvuiiaenseeeassensaeeeaees et e eaesaarabe e e e a b s e s e et e e e s et e 2 e e e et e e

{c) Suggest and explain what would happen to the concentration of lactic acid in the seal's
blood when it returns to the surface of the sea after its dive. [3]

[Total: 8]

2 The concentration of a person’s urine can vary according to their diet.

{(a) Explain how changes in a person’s protein intake can affect the concentration of their
urine. [3]

......................................................................................................................
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(b) An investigation was carried out into the effect of different drinks on the rate of production
of urine. Three students each took 1.5 dm? of a different drink A, B or C.
Fig. 2.1 shows the volume of urine released by each student over the next two and a half

hours.

cumulative
volume of
utine
released
fdm3

1.500
LDk drink A
=t
1.000 uE % drink B
H =X drink €
yd H i
0.500 —u ;_,L.
7 [
0 30 60 o0 120 150
time/ minutes
Fig. 2.1

Suggest which of the three drinks would be better to avoid on a very hot day. Give an
explanation for your answer.

[1]
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3 (a) Table 3 shows how the thickness of the lens of the eye changes when focussing
on an object at different distances from the front of the eye.

Table 3
distance from eye/ cm thickness of lens/ mm
10 4.0
20 36
30 3.2
50 29
100 2.7
150 26
200 2.6
Describe the pattern shown by the data in Table 3. [2}

(b) Explain how named components of the eye change the thickness of the lens when
focusing on an object as it moves further from the front of the eye. £3]
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(c}  As a person becomes older, the lens of the eye becomes harder and less elastic.
This results in the person seeing an image of a close object that is out of focus.

With reference to the curvature of the lens, suggest why this older person sees an
image of a close object as out of focus. 11

[Total: 6]
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4 Fig. 4.1 shows the rates of water loss for three plants, D, E and F, during the first 14
minutes of an experiment. The plants are of different species and are growing in identical
conditions.

8

7

h Y

water
loss 4 -
/em3 y

Y

0 2 4 6 8 10 12 14 16 18 20 22 24
time/minutes
Fig. 4.1

(a) Name the process by which plants lose water to the atmosphere. 1]

(b) Suggest two reasons for the differences in rates of water loss shown by the three plant
species. [2]

(c} In the experiment, after 14 minutes, air is blown across plant E for 2 minutes and a black
bag is placed over plant F for the remaining 10 minutes.

(i) Continue the lines on the graph in Fig. 4.1 to show what would happen to the rates
of water loss for plants E and F. [2]
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]
{ii} Explain the shape of each line you have drawn. (4]
plant £
plant F

[Total: 9]
5 (a) DNA is the hereditary material of most organisms.
(i) Define each of the following terms related to hereditary materials: 2]
gene
dominant allele
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(i) Some people find that certain vegetables, such as Brussels sprouts, taste bitter and
are unpleasant to eat. Scientists believe that one dominant allele (T) of a particular
gene gives people the ability to detect the bitter taste.

Two parents find that Brussels sprouts taste bitter. In the space below, draw a
genetic diagram to show how these parents can have a child who does not find that

Brussels sprouts taste bitter. {31
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(b) Some organisms such as viruses use RNA as their genetic material.

Fig. 5.1 is a diagram of a nucleotide of RNA.

D
F
E
Fig. 5.1
(i) Identify D, E and F in Fig. 5.1. [2]
D oo,
E oo
F o oo

[Total: 8]

6 (a) Meiosis is one process that contributes to genetic variation.
Describe how events in prophase | of meiosis leads to genetic variation. [2]
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(b) Fig. 6.1 shows a species of tree frog.

Fig. 6.1

Each tree frog of this species is either grey or green in colour.
The following are true for both grey and green tree frogs. They:

» eat insects

« live above the ground in vegetation

+ live near water and lay their eggs in small pools
* are sometimes eaten by shakes and birds.

Grey tree frogs are more commonly found in areas where there are many trees with

grey bark.
Green tree frogs are more commonly found in areas where there are many swamp
and marsh plants with green jeaves.

(i) State the type of variation shown by the colour of these tree frogs. 11

(i) Use your knowledge of the process of natural selection to explain the distribution of
grey and green tree frogs in different areas. [4]

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

{Total: 7]
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7 Fig. 7.1 shows a pyramid of biomass and part of the carbon cycle.

CO, in atmosphere

decomposers // B

fossil fuels

Fig. 7.1

(a) State the letter that represents the primary consumers in Fig. 7.1 and its trophic level.

[1

(¢} Explain why trophic level A is smaller than trophic level B in the pyramid of biomass in
Fig. 7.1. [3]
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(d) Arrow X on Fig. 7.1 indicates the transfer of carbon from decomposers to the atmosphere.

State the name of process X. [1]
[Total: 6]
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Section B
Answer three questions.

Question 10 is in the form of an Either/Or question.

Only one part should be answered.

8 (a) Laboratory experiments were carried out fo investigate the effect of day length on the
rate of photosynthesis in a photosynthetic marine organism, Zostera marina.

The temperature was controlled at 4 °C.
A low concentration of carbon dioxide dissolved in the water was used.

The light exposure period (day length) was different for five groups of Z. marina.
This was maintained for 10 days to allow Z. marina to adapt to these conditions.
After 10 days, the rate of photosynthesis was measured for each group under the

same controlled conditions.
¢ The experiment was repeated using five groups of Z. marina with a high

concentration of carbon dioxide dissolved in water.

Table 8 shows the rate of photosynthesis for each group.

Table 8
Day length/ hours rate of photosynthesis/ arbitrary units
low carbon dioxide high carbon dioxide
12 20 25
14 3.0 5.0
16 4.0 7.0
18 5.5 11.0
20 7.5 18.0
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(i) Using the data from Table 8, plot the line graphs on the grid given below.
Draw lines of best fit. (4]

(i) With reference to Table 8, explain the difference in the rate of photosynthesis at
high carbon dioxide concentration compared to low carbon dioxide concentration.

[2]
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(iii) With reference to Table 8, describe and explain the effect of increasing day length
on the rate of photosynthesis for the Z. marina in high carbon dioxide concentration.

[2]

(b) in the laboratory, a seaweed was grown in water with different pH values. All other
variables, including temperature and light, were standardised.

The mean rate of photosynthesis was calculated over a 24-hour period for each pH
value.

The resuits are shown in Fig 8.1.

5
4 e
mean rate : ’ i
of 3 ' %%
photosynthesis -
{ arbitrary =
units 1w
B
78 8.1 84

pH

Fig. 8.1

With reference to Fig. 8.1, explain the effect on the rate of photosynthesis when the
pH increases from 8.1 to 8.4. [2]

[Total: 10]
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9 Fig. 9.1 shows a pollen grain with a pollen tube growing from it.

Fig. 9.1

Pollen grains from the same type of plant were placed in sucrose solutions of different
concentrations for a fixed amount of time. After this time, the pollen grains and tubes
were examined using a microscope. The following observations were made for each
concentration of sucrose:

« the number of pollen grains that had germinated to produce a pollen tube,

+ the length of each pollen tube.

Table 9 shows the results of the investigation.

Table 9
% sucrose concentration % of pollen grains mean pollen tube length/
germinated mm
1 B 0.005
2 13 0.008
4 25 0.015
B 56 0.040
10 31 0.030
20 25 0.018
40 13 0.006

(@) (i) A total of 12 pollen grains were piaced in the 20% sucrose solution.
Use the information in the table to calculate the number of pollen grains that
germinated to produce a pollen tube in the 20% sucrose solution. 11
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18

Use the information in the table to suggest the optimum (best) concentration of
sucrose solution for pollen tube germination and growth. Explain how the
information in the table enabled you to reach this conclusion. [2]

The germination of a polien grain to form a pollen tube requires the movement of
water into the pollen grain from its surroundings.

Suggest why placing a pollen grain in a solution with a higher sucrose concentration
than in your answer to (a)(ii} may result in a lower percentage of germination.  [2]

[Total: 10]
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10 EITHER
{a) Describe the double circulation of blood in the human circulatory system. [6]

(b) Describe the structure of a capillary and the transfer of a named material between
capillaries and tissue fluid. [4]

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

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

[Total: 10]
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10 OR

(a) Describe the roles of enzymes in human digestion. Give examples in your answers. [4]

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

(b} Describe the sequence of events that occur after a human egg cell is fertilised which
enable it to develop and survive in the uterus. [6]

[Total: 10]
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Which combination correctly identifies the functions of the labelled cell structures?

P Q R 5

A Controls movement Contains Site of aerobic | Controls activities
of substances into organelles respiration of the cell
and out of the cells

B Controls movement Contains Site of Controls activities
of substances into cell sap photosynthesis of the cell
and out of the cells

C Provides structural Contains Site of aerobic Site of ribosome
support to the cell organelles respiration synthesis
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An amino acid enters a cell and is then used to synthesise an enzyme secreted by the

cell.

What is the sequence of cell structures involved in the synthesis of the enzyme?

first > last

A endoplasmic Golgi apparatus ribosome vesicle
reticulum

B endoplasmic ribosome Golgi apparatus cell membrane
reticulum

€ | iibosdie

D ribosome Golgi apparatus endoplasmic cell membrane

reticulum

A student took a potato and cut three pieces from it.

Each piece is 5 cm X 0.5 cm X 0.5 cm.

He placed the three potato pieces into three different concentrations of sucrose
solution. After two hours, he removed the potato pieces from the sucrose solutions

and measured their lengths.

The results are shown in the table.

solution length tc:op:‘t)a:::s F::er:‘:e after
X 52
Y 4.7
Z 53

What can be concluded from these results?

8 Sy e e otertal
B Solution Z had the lowest water potential.

C  The potato piece in solution X increased in length because sucrose diffused into

the potato.

D The potato piece in solution Y decreased in length because sucrose diffused out

of the potato.
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An experiment measured the rate at which plants take up magnesium ions from
solution.

One plant was given a poison that stops respiration. Another plant was left as normal.
The graph shows the results.

i plant left as normal
rate of uptake
of magnesium N
ions
/ plant given poison

concentration of magnesium
ions in the solution

How are the magnesium ions being absorbed by the plants at points N and P?

point N point P
A active transport active transport
c diffusion active transport
D diffusion diffusion

B2 A solution of afayisse was added to a suspension of starch. After
samples of the mixture were tested with iodine solution, Benedict's solution or with
biuret reagent.

Which are the expected results?

Colour of test reagent

lodine solution Benedict’s solution Biuret reagent
R
B blue-black solution red precipitate formed blue solution
C brown solution blue solution purple solution
D brown solution yellow precipitate formed biue solution
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6" The graph shows the effect of increasing the substrate concentration on the rate of an
enzyme-catalysed reaction. What is occurring during the phase indicated by section Y

of the graph?

?

4

Rate of
reaction
>
Substrate concentration
A The i of enzyn
B The enzyme becomes denatured.
C The substrate concentration is limiting.
D The rate of reaction is decreasing.
7%  Four test tubes are set up in the following manner.
Test | Volumeof | Volumeofegg- | Volumeof |[Volumeof | Volume of
tube | hydrochloric | white distilled boiled pepsin/ cm?®
acid/ cm? suspension/ cm?® | water/ cm® | pepsin/ cm?®
1 2.0 5.0 1.0 0.0 0.0
2 2.0 5.0 0.0 1.0 0.0
3 2.0 5.0 0.0 0.0 1.0
4 0.0 5.0 0.0 0.0 1.0
All four test tubes are then placed in a water bath at 37 °C for 20 minutes. What is the
result?
test tube
1 2 3 4
A clear clear clear
B clear cloudy clear
¢ Aoy clegr clot
D cloudy clear
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8Y The diagram shows part of the alimentary canal and associated organs.

Which of the structures, when blocked, will slow down fat digestion? B
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g%  The fungus Rhytisma grows on the leaves of certain trees, causing a yellow leaf area
in which & . A black, tar-like stain later spreads out.

* Yellow leaf
area
covered by
black stain
Risytisma
staing
10em
[Source: € Intemational Baccalaweate Organization 2017}
What happens in the leaf when Rhytisma is present?
I. Anincrease in the production of carbon dioxide
iIl. A reduction in the production of oxygen
Ill. An increase in the loss of water
A I only
B 1
Cc Il and {1l only
D I, Iland I}
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The graph shows how the rate of photosynthesis varies with light intensity at two
different temperatures. Other variables are kept the same.

TR

[
rate of

photosynthesis P
- - 25°C
. —15°C

Q3 R
S
o
light intensity

In which sections of the graph is light intensity limiting the rate of photosynthesis?

A Pand R
B i
C R and Q
D Sand P

The diagram shows the relationship between phloem sieve tube elements, xylem vessel
elements and companion cells.

Which row is correct?

1 2 3 4 5
B companion nucleus phloem sieve cytoplasm xylem vessels
cells tube elements
c phloem sieve | mitochondria companion nucleus xylem vessels
tube elements cells
D xylem vessel | no cytoplasm | phloem sieve vacuole companion
elements tube elements cells
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The diagram shows the movement of water through part of a leaf.

guard cell

Which processes are involved in the movement of water at these stages?

1-2 34 4-5
A diffusion evaporation osmosis
B evaporation diffusion 0osSmosis
c 0SMosis diffusion evaporation

13* Blood samples from three veins in the body were tested for the concentration of oxygen,
carbon dioxide and urea. The results, in arbitrary units, are shown in the table below.

vein oxygen concentration/ carbon dioxide urea concentration
arbitrary units concentration/ arbitrary units / arbitrary units
40 48 1.5
2 40 48 7.5
3 90 40 4.0

Which of the following shows the correct veins that were tested?

hepatic vein pulmonary vein renal vein
A 1 3 2
B 2 3 1
Cc 3 1 2
D 3 2 1
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44* The diagram shows the pressure changes in various structures of the left side of the
heart during the cardiac cycle.

A B [ P
L —
p- >
4 A
ll \
!' \.-___
|
pressure i ! key
/kPa i W e left ventricle
,’ 'l aorta
| i remsumarenss |ft atrium
! {
{ 1
N I (A s N,
—— T = 9
(1] 0.2 04 0.6 0.8
time/s

The diagram illustrates the farmation of long insoluble fibrin threads during the clotting
of biood at a cut in the skin.

insoluble fibrin thread

solubte fibrinogen

] T . T E =2
T LN/ \ /-

mical U acts her
°h1§ s;:; off :w end ¢ ends of soluble fibrinogen
sections of stuck together to form long
molecules thread
removed end
section

Person V is unable to produce chemical U. What is a possible effect of person V's
condition?

LE ) i i

B V has a greater likelihood of suffering from blood clots in blood vessels.
C  V's platelets will not function properly.
DV will suffer from fainting spells because of high blood pressure.
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The graph shows a spirometer frace of oxygen consumption when breathing at rest
and during exercise,

1 X

Vokime / dm?

0 40 80 120 160 200 240 280 320 360
Timels

What explains the difference between the traces at regions X and Y on the graph?

A At X, the internal intercostal muscles contract more than the external intercostal
muscles.

B 3 re tha
C  AtX the diaphragm flattens more per breath than at Y.
D At Y, the intercostal muscles contract more slowly than at X.

A7* Which row show the change in concentrations of some substances in red blood celis
when carbon dioxide diffuses from active cells?

carbonic anhydrase hydrogencarbonate ions
A decreases no change
B increases increases
C no change decreases
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Which of these statements describes control by negative feedback?
A Aninjury to body tissue activates platelets in the blood and these activated
platelets release chemicals which activate more platelets.

B  During the menstrual cycle, luteinising hormone (LH) stimulates the release of
oestrogen which in turn stimulates the release of more LH.

C A higher concentration of carbon dioxide in the atmosphere increases
photosynthesis producing more carbon dioxide.

The graph shows the daily amount of the residue of a drug ipsiig wastewater ofa
hospital.

Drug residue

/ gday™ 3 D/U\D/D——CL\D/C;}
2-

5 e 3 5
285 ¢ g °
£

What can be deduced from these data?

B The glomeryigate not permeable to the drug.
The collecting ducts reabsorb all of the drug.

g 0

The drug is catabolized by the liver.
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The graph below shows the effects of drinking 1 litre of water and 1 litre of concentrated sait
water on the urine output of a healthy person.

S

Urine output ¢m? per 30 min

100 ~
] Y
i T T I 1 T T T >
0 1 2 3 4
Time of drinking/h
Which option correctly identifies each line and the explanation for it?
water concentrated salt water explanation
A Y X intake of water causes more ADH
to be produced
B 4 X
C x Y intake of salt water causes more ADH
to be produced
D X Y intake of sait water causes less ADH
to be produced
6093/01/Prelim/21 [Turn over

PartnerinLearning
More papers at wva\ﬂ.astpapersfree.com




14

24~ Sciatica occurs when the narrowing of the spine compresses part of the sciatic nerve.
This can result in

loss of feeling in the affected leg
weakness in the affected leg
loss of bowel or bladder function

What conclusion can be made?

A

SERRA

The sciatic nerve contains only sensory neurones.

The sciatic nerve contains only motor neurones.

The sciatic nerve contains sensory, relay and motor neurones.

7% The graph shows changes in the diameter of a person’s pupils while outdoors on a
sunny day. At which time did the person take off a pair of sunglasses? €

4
C

diameter
of pupils

time

23% The liver and the pancreas work together to control the concentration of glucose in the
blood.

Which statement is comect?

A

B
c

The liver converts the small molecule glucose to the large molecule glucagon.
The liver releases the hormone insulin when blood glucose levels are too high.

The pancreas does not respond to an increase in blood glucose levels.
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24Y A number of new plants are growing from pieces of a plant that have become detached

and have rooted in soil.

Which statement is correct about these new plants when they mature?

The fruit they produce will ali ripen at the same time.

They will all grow to the same size.

They will all produce the same number of fruit.

25% The diagram shows a cross-section of a female reproductive system.

X

-

in which organ(s) does/do mitosis occur if the lady is pregnant?

X Y Z
A 2 no yes
B no yes yes
C yes yes
o yes o
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The graph shows changes in the concentrations of hormones during a menstrual cycle.

Which curve represents oestrogen? €

i A

B
\: /'/.‘(‘ c
u..l ; \.

/ '\ /.'\

hormone
concentration 3

Z#  The diagram shows how the blood of a human embryo flows close to the mother’s blood
in the placenta.

mother’s
blood

embryo's
blood

Which substances are present at X in higher concentrations than at Y?

A carbon dioxide and glucose

glucose and oxygen

o O

glucose and urea
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28Y The photomicrograph shows a cell during mitosis.

What is happening in this cell?

1 Centrioles are replicating.
2 Spindle microtubules are shortening.

3 Chromatin is condensing.

1,2and 3
1 and 2 only
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29* Which processes that occur in cell division are represented in the diagram?

4 -
3 -
mass of nuclear
DNAIn a cell 2- e
/arbitrary units
1
] - -
time i,
A DNA replication and mitosis only
B  DNA replication and meiosis only
€ DhEAxepliestion imitc Gyto)
D meiosis only

The diagram shows the chromosomes of four daughter cells produced by meiosis.

© O

Which parent cell produced these cells?B

O ® ® &
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31K Which row describes what happens in the production of proteins?

What forms the genetic | What the DNA codes What carries a copy of
code for the gene to the
cytoplasm
A | Sequence of amino Sequence of bases mMRNA
acids
B | Sequence of amino Sequence of proteins Ribosomes
acids
¢ |San
D | Sequence of bases Sequence of proteins mesomes

32*% The diagram shows the equipment used in the industrial production of insulin.

vent
rutrients and ———a-
microorganisms in
X ___, Water
out
sansors for
water __—temperature
in and pH
stirrer
——= product

What is the purpose of the structure labelled X?

A o insulate the fermentation vessel
B  to maintain the pressure of the fermentation vessel
C  to monitor the temperature of the fermentation vessel
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38~ A farmer uses sperm from a black male sheep to artificially inseminate (fertilise) 20 light
brown female sheep.

Alll of the offspring produced were black.
Which statement explains these results?

A The alleles for light brown colour are dominant.
The male sheep is heterozygous and the allele for black colour is dominant.
allele for black colour is codominant.

s f G

The male sheep is homozygous and the

B
c
B

The diagram shows the blood group phenotypes of some members of a family.
Which member of the F1 generation must have the AB blood group? B

blood blcod
group O group O

parents O E] A

F1 generation —d) é)———‘{j

A B c D
) -
F2 generation e) 6 I£ ﬁ
blood bloed blood blood
group B group A group A group O
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35Y The graph shows the masses of two different types of tomato.

4 type 1

number of
tomatoes

0 20 40 60 80 100 120 140 160 4 "G 220 240

mass/g

What can be concluded from the graph?

A Genes do not affect the mass of tomatoes.
Type 2 tomatoes are sometimes smalier than type 1 tomatoes.

U om

Type 2 tomatoes show discontinuous variation.

A famer wants to produce extra-large, sweet oranges, by selective breeding.

Using information from the table, which plant types should the farmer select for
breeding?

plant size of orange/cm percec'::?:nf ugar
type
6-9 9-12 1215 10 20
1 X
2 X X
3 X X
4 X X
5 b 4 X

On o >
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37° The diagram shows a food web of organisms found in a pond.

dragonfly larva

/S
leech
| o stickleback — pike
mosguito larva Asplanchna hydra
Paramecium Daphnia

N

Which organism is both a primary consumer and a secondary consumer?

A  algae
dragonfly larva

D Paramecium

The concentrations of a persistent pesticide in the tissues of four organisms were
measured. These organisms are part of a food web. The table below shows the results.

organism concentrations of insecticides
(parts per million)
P 120
Q 1800
R 1400
S 410

Which of the following shows the energy flow between these organisms?

B P>»R->S->Q
C Q2>P>S8-2>R
D Q>R>S8S->P
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The diagram shows part of a food web.
eagles foxes badgers
ladybirds thrushes hedgehogs
§ '
aphids caterpillars snails
\ trees
Which pyramid of numbers is based on this food web? A
A B
1 L |
I | I I
! 4 I I
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Sewage is released into a river.

Which curve represents the oxygen concentration in the river? A

“ o,
.'. 5, A
=l ,_,,._..---Z—
Oxygen :' kK “\ /,.—"-F.-
concentration |
]
: B ¢
= LLL
]
T 2 e il
S ST NI A
1 distance downstream
sewage
released
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Section A
Answer all questions
Write your answers in the spaces provided.

1 A seal is a mammal that spends most of its time in the sea. It breathes and respires in a
very similar way to a human, but when it dives to hunt and catch fish, it is capable of staying
under water for up to 20 minutes.

Fig. 1.1 shows the percentage concentrations of oxygen and carben dioxide, and the
concentration of lactic acid in a seal’s blood over a 40-minute period during which it dives
to hunt and catch fish.

80 20
60 15
percentage concentration
concentration of lactic acid/mmol per dm?
gases 40 10
'
20 5
aue Ll
0 0=k = .|.{I-|.- - el : 1 0
0 10 20 30 40
time/minutes
Fig. 1.1
(a) (i) State how long after the start of the time period the seal begins its dive. M
20 minutes
(i) State the percentage of oxygen in the seal's blood 40 minutes after the start of the
time period. MM
2%

{b) Name the chemical process which starts to take place in the seal’s muscles during its
dive and &  SUppOrts your answer. [3
process anaerobic respiration
explanation
a. During its dive from 20 to 40 minutes, percentage of oxygen decreased from 20

to 2%;
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b. Corresponding increase in concentration of lactic acid from 1 to 5 mmol/dm3;
c. Lactic acid is a product of anaerobic respiration;

(c) Suggest and explain what would happen fo the concentration of lactic acid in the seal's
blood when it returns to the surface of the sea after its dive. 3

Concentration of lactic aci
as the seal would start to
c. Oxygen will oxi iver which will be used to
convert lactic a g s (which will be stored in the liver as

glycogen)ftransported to the muscle;

oo

[Total: 8]

2 The concentration of a person’s urine can vary according to their diet.

(a) Explain how changes in a person’s protein intake can affect the concentration of their
urine. 3

a. Increased protein in diet will lead to increase concentration of amino acids;
b. liver will convert the amino acids into urea by the process of deamination;
c. this leads to more concentrated urine formed;

(b} An investigation was carried out into the effect of different drinks on the rate of production
of urine. Three students each took 1.5 dm? of a different drink A, B or C.
Fig. 2.1 shows the volume of urine released by each student over the next two and a half
hours.

1.500
LLhk drink &

cumulative  1.000 drink B
volume of s = ..

urine =L asn CHL drink ©

released . -
/dm? 4500 2 :
4] 30 60 90 120 150
time/minutes

Suggest which of the three drinks would be Be 1 on a very hot day. Give an
explanation for your answer.
drink A [1*
explanation {24

a. Drink A causes the highest volume urine to be produced at 1.3 dm?;
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b. As itis a very hot day, water is already being lost in sweat to regulate body

temperature,
¢. There is a danger of dehydration;

[Total: 6]

3 (a) Table 3 shows how the thickness of the lens of the eye changes when focussing
on an object at different distances from the front of the eye.

Table 3
distance from eye/ cm thickness of fens/ mm
10 4.0
20 3.6
30 32
50 29
100 2.7
150 2.6
200 26
Describe the pattern shown by the data in Faoie 3. [21*

a, distance from eye increases, the thickness / width of lens decreases Qv
from 10 to 150 cm, the thickness of lens decreased from 4.0 to 2.6mm;

converse accepted
b. From 150 to 200 cm, the thickness of lens stays constant at 2.6mm;

ib) Explain how named components of the eye change the thickness of the lens when
focusing on an object as it moves further from the front of the eye. [3“

a. As the object moves further from the front of the eye, the light rays become

more parallel;
b. The ciliary muscles relax and the suspensory ligaments become taut;

c. The lens becomes thinner to increase the focal fength;

{e) As a person becomes older, the lens of the eye becomes harder and less elastic.
This results in the person seeing an image of a close object that is out of focus.
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With reference to the curvature of the lens, suggest why this older person sees an
image of a close object as out of focus. [1*

When looking at a close object, the lens remains thin & stic, hence

the image is out of focus.

[Total: 8]

4 Fig. 4.1 shows the rates of water loss for three plants, D, E and F, during the first 14
minutes of an experiment. The plants are of different species and are growing in identical
conditions.

8

7

water

fem® ~

e
My
LY
A
A
11

0 2 4 6 B8 10 12 14 16 18 20 22 24
time/minutes
Fig. 4.1

(a) Name the process by which plants lose water to the atmosphere. [1]%

Transpiration
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(b) Suggest two reasons for the differences in rates of water loss shown by the three plant
species. 2}

Number of leaves ;

Surface area of leaves;

Number of stomata ;

Number of root hairs ;

Thickness of cuticle ;

Presence of hairs / sunken stomata ;

mpooUTw

(c) Inthe experiment, after 14 minutes, air is blown across plant E for 2 minutes and a black
bag is placed over plant F for the remaining 10 minutes.

(i} Continue the lines on the graph in Fig. 4.1 to show what would happen to the rates
of water loss for plants E and F. [21*

E gradient increases for minimum of 2 minutes ;
F line with a reduced gradient / horizontal line to 24 minutes ;

(i) Explain the shape of each line you have drawn. [4*

between the intercellular

plant F

a. decreased transpiration as there is decrease in photosynthesis/ increase
in water vapour concentration

b. guard cells lose their turgidity and stomata closed;

OR

c. there is decreased water vapour concentration gradient between the
intercellular air spaces of the leaves and the environment;

[Total: 9]

5 (a) DNA is the hereditary material of most organisms.
(i) Define each of the following terms related to hereditary materials: [2]%
gene

a. A gene is made of DNA and found on a section of a chromosome ;
b. which codes for a protein;

dominant allele

An alternative copy of a gene that is always expressed;
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(ii) Some people find that certain vegetables, such as Brussels sprouts, taste bitter and
are unpleasant to eat. Scientists believe that one dominant allele (T) of a particular
gene gives people the ability to detect the bitter taste.

Two parents find that Brussels sprouts taste bitter. In the space below, draw a
genetic diagram to show how these parents can have a child who does not find that

Brussels sprouts taste bitter. [3
Parental phenotypes | Can faste bitter x Can taste bitter
Parental genotypes |Tt x Tt 1
Gametes T, t Tt 0.5
Offspring genotypes | TT Tt Tt £t 0.5
Offspring Bitter bitter bitter cannot 0.5
phenotypes taste bitter
Offspring 3 can taste bitter: 1 cannot taste bitter 0.5
phenotypic ratio
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(b) Some organisms such as viruses use RNA as their genetic material.

Fig. 5.1 is a diagram of a nucleotide of

Fig. 5.1
(i) Identify D, E and F in Fig. 5.1, [2]¢

D nitrogenous base
E (ribose/pentose) sugar

F phosphate group

(i) State one way in which the structure of DNA differs from the structure of RNA. [1]¥

Sugar is deoxyribose Sugar is ribose

Nitrogenous bases are adenine (A), Nitrogenous bases are adenine (A),

thymine (T), guanine (G) and cytosine uracil (U), guanine (G) and cytosine (C)

(C)

Ratio of AT and G:C is 1:1. No fixed ratio between Aand U and
between G and C.

It is a large insoluble molecule. Small soluble molecule

it is a double helix It is usually single stranded

[Total: 8]

6 (a) Meiosis is one process that contributes to genetic variation.
Describe how events in prophase | of meiosis leads to genetic variation. [2]%

a. Homologous chromosomes pair up via synapsis to form bivalents;
b. Non-sister chromatids of homologous chromosomes cross over to form
recombinant chromosomes;
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(b)

Fig. 6.1 shows a species of tree frog.

Fig. 6.1

Each ftree frog of this species is either grey or green in colour.
The following are true for both grey and green tree frogs. They:

gat insects

live above the ground in vegetation

live near water and lay their eggs in small pools
are sometimes eaten by snakes and birds.

Grey tree frogs are more commonly found in areas where there are many trees with
grey bark.

Green tree frogs are more commonly found in areas where there are many swamp
and marsh plants with green leaves.

(i} State the type of variation shown by the colour of these tree frogs. [t}

Discontinuous variation

(if) Use your knowledge of the process of natural selection to explain the distribution of

grey and green tree frogs in different areas. [41*

a. State there is variation already in the population:

There is variation within the population where some frogs are green and
some are grey

- ldentify the selection pressure and its effects on the population:

The selection pressure is their predators such as snakes and birds
Survive to reproduce and pass on specified allele:

Those that can ¢; g in their respective areas (e.g. green frogs
survive better i tn e marshes and grey frogs survive better in

1 818 to the next
generation,

. State that the specified aliele increases over time:

Over time, the frequency of the specific colour alleles increases in the
population, causing more of the population to have that colour.

[Total: 7]
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7 Fig. 7.1 shows a pyramid of biomass and part of the carbon cycle.

CO, in atmosphere

X
L, A
decomposers [’ 8
/// c
// D
fossit fuels
Fig. 7.1

{a) State the letter that represents the primary consumers in Fig. 7.1 and its trophic level.
-

C; 2™ trophic level

(b) State how carbon is transferred from producers to primary consumers. [11¥

Through feeding

{c) Explain why trophic level A is smaller than trophic level B in the pyramid of biomass in
Fig. 7.1. 3y

a. energy is lost as heat from respiration as it is transferred from one trophic
level to the next ;

b. only 10% energy transferred

¢. not all organisms (in one trophic level) are eaten / not all parts of the
organisms are eaten ;

d. some energy is lost in excretion and through undigested matter;

(d) Arrow X on Fig. 7.1 indicates the transfer of carbon from decomposers to the atmosphere.
State the name of process X. [11¥

Respiration

[Total: 6]
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Section B
Answer three guestions.
Question 10 is in the form of an Either/Or question.
Only one part should be answered.

8 (a) Laboratory experiments were carried out to investigate the effect of day length on the
rate of photosynthesis in a photosynthetic marine organism, Zosfera marina.

The temperature was controlled at 4 °C.

A low concentration of carbon dioxide dissolved in the water was used.

The light exposure period (day length) was different for five groups of Z. marina.
This was maintained for 10 days to allow Z. marina to adapt to these conditions.
After 10 days, the rate of photosynthesis was measured for each group under the
same controlled conditions.

« The experiment was repeated using five groups of Z. marina with a high
concentration of carbon dioxide dissolved in water.

* & & & @

Table 8 shows the rate of photosynthesis for each group.

Table 8
Day length/ hours rate of photosynthesis/ arbitrary units
low carbon dioxide high carbon dioxide
12 20 25
14 3.0 5.0
16 4.0 7.0
18 5.5 11.0
20 7.5 18.0
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{i) Using the data from Table 8, plot the line graphs on the grid given below.
Draw lines of best fit. (41"

Correct scale

Appropriate axes with units
All points plotted correctly
Lines of best fit

(i) With reference to Table 8, explain the difference in the rate of photosynthesis at
high carbon dioxide concentration compared to low carbon dioxide concentration.
| [21*
a. more carbon dioxide avaitable for : i to take place;
b. producing more glucose/products hence leading to increase in rate of
photosynthesis;

(iii) With reference to Table 8, describe and explain the effect of increasing day length
on the rate of photosynthesis for the Z. marina in high carbon dioxide concentration.
21"
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a. As day length increases rate of photosynthesis increases as daylength
increased from 12 to 20 hours, rate of photosynthesis increased from 2.5
to 18.0 a.u.

hyll in the light depe ction;

({b) In the laboratory, a seaweed was grown in water with different pH values. All other
variables, including temperature and light, were standardised.

The mean rate of photosynthesis was calculated over a 24-hour period for each pH
value,

The results are shown in Fig 8.1.

5

4
mean rate
of 3
photosynthesis
arbitrary v
units
Ag 5
78 8.1
pH
Fig. 8.1
With reference to Fig. 8.1, explain the effect on the rate of photosynthesis when the
pH increases from 8.1 t0 8.4. [2]*
a. When sed from 8.1 to 8.4, the rate of photosynthesis increased

from 2 :
b. As the optimum pH for photosynthetic enzymes is 8.4;

[Total: 10}
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9 Fig. 9.1 shows a pollen grain with a pollen tube growing from it

Fig. 9.1

Pollen grains from the same type of ptant were placed in sucrose solutions of different
concentrations for a fixed amount of time. After this time, the pollen grains and tubes
were examined using a microscope. The following observations were made for each

concentration of sucrose:
- the number of pollen grains that had germinated to produce a pollen tube,

« the length of each pollen tube.

Table 9 shows the results of the investigation.

Table 9
% sucrose concentration % of pollen grains mean pollen tube length/
germinated mm
1 6 0.005
2 13 0.008
| 25 0.015
B 56 0.040
10 31 0.030
20 25 0.018
40 13 0.006

(a) (i) A total of 12 pollen grains were placed in the 20% sucrose solution.
Use the information in the table to calculate the number of pollen grains that
germinated to produce a pollen tube in the 20% sucrose solution. [

25/100 x12=3
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15

Use the information in the table to suggest the optimum (best) concentration of
sucrose solution for pollen tube germination and growth. Explain how the
infoermation in the table enabled you to reach this conclusion. [21*

a. B%;
b. highest % pumber germinated at 56% and longest mean polien tube length

at 8.040n

The germination of a polien grain to form a pollen tube requires the movement of
water into the pollen grain from its surroundings.

Suggest why placing a pollen grain in a solution with a higher sucrose concentration
than in your answer to (a)(iii) may result in a lower percentage of germination. [2]*

(b) Describe the role of a growing pollen tube in plant reproduction. [51¢
a. As the pollen tube grows, it secretes enzymes to digest the surrounding
tissue of the stigma and style towards the ovary;
b. The pollen tube enters the ovule usuaily through an opening in the ovule
wall called the micropyle;
c. The generative nucleus in the pollen tube divides to form two male
gametes;
d. Within the ovule, the tip of the pollen tube absorbs sap and bursts,
releasing the two male gametes;
e. The male gamete fuses with the ovum in the ovule and another will fuse
with the endosperm nucleus;
[Total: 10]
10 EITHER
{a) Describe on of blood in the human circulatory system. [6]¥

Blood flows through heart twice;

Deoxygenated blood is pumped to the lungs from the right ventricle through
the pulmonary artery at lower pressure;

Where it becomes oxygenated and releases carbon dioxide;

Blood returns to the left atrium via the pulmonary vein

Blood is pumped to body tissues / systemic circulation from the left ventricle
at high pressure;

To deliver oxygen / glucose {to body tissues) and collects carbon dioxide;

g. Blood returns to the right atrium via the vena cava at low pressure

(b} Describe the structure of a capillary and the transfer of a named material between
capillaries and tissue fluid. [4]*

a.
b.
c.

Capillary walls are one cell thick;
With small lumen to allow a RBC to flow through
It has poresfleaky walls
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d. This allows for diffusion of oxygen and glucose from capillaries to tissue cells

and carbon dioxide and urea from tissue celis to capillaries.

10 OR
(a) Describe the roles of enzymes in human digestion. Give example§ in your answers. [4]¥

a. Biological catalyst to speed up the rate of digestion; [1]
b. Named enzyme and substrate in correct locations in the alimentary canal; E.g.

pepsin in stomach breaks down proteins into polypeptide chains [2]

¢. Ref to optimal pH for different enzymes; [1]

(b) Describe the sequence of events that occur after a human egg cell is fertilised which
enable it to develop and survive in the uterus. [61Y

a.
b.

c.

-h

Zygote divides by mitosis to form an embryo in the oviduct;

The contraction of the oviduct pushes the embryo to the uterus where it will
implant into the uterine lining;

Embryonic villi will grow into the wall of the uterus and placenta is formed from
the embryonic villi and uterine lining;

Nutrients (glucose and amino acids}, gases (oxygen, carbon dioxide) and
waste products (urea) are exchanged between the developing foetus and the
mother;

Antibodies are also passed from mother to foetus to protect foetus against
diseases;

An amnion filled with amniotic fluid forms around the foetus;

g. Allows for support and cushioning of the foetus against physical injury/shock

OR also allows the fetus to move freely during growth promoting muscular
development;

[must mention both functions of placenta and amniotic sac to get full marks]
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