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Instructions

® Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

® (Calculators may be used.

Any diagrams may NOT be accurately drawn, unless otherwise indicated.

® You must show all your working out with your answer clearly identified at
the end of your solution.

Information

® The total mark for this paper is 60.

® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

® |n questions marked with an asterisk (*¥), marks will be awarded for your ability
to structure your answer logically showing how the points that you make are
related or follow on from each other where appropriate.

Advice

® Read each question carefully before you start to answer it.
® Try to answer every question.
® Check your answers if you have time at the end.
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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box X.
If you change your mind about an answer, put a line through the box 8¢ and then
mark your new answer with a cross [X.

1 Figure 1 shows a diagram of the heart.
\> , C// pulmonary vein
valve V / [
right atrium T\ E
valveT E left ventricle
. = deoxygenated blood = oxygenated blood
Figure 1
(@) (i) Draw arrows on Figure 1 to show how oxygenated blood moves through the heart.
(1)
.
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(ii) What happens when the right ventricle contracts?
[J A valveT opens

B valveT closes

[] € blood is forced into the left atrium

[] D blood is forced into the pulmonary vein

(iii) Draw one straight line from each structure to its function.

structure function

+ carries deoxygenated blood

pulmonary vein

forces blood towards body organs

carries blood from the lungs to the heart

left ventricle

+ takes blood to the right side of the heart

+ forces blood towards the lungs
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(b) Figure 2 shows a dissected vein.

valve

|

blood flow
towards heart

Figure 2
(i) Explain how the valves in veins help the blood, at low pressure, flow towards
the heart.
.................... the valve CloSes

- (therefore) it prevents backflow

(i) The equipment used to dissect the vein was cleaned and put into disinfectant.

State why this equipment was put into disinfectant.

(Total for Question 1 = 7 marks)
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( )
2 The animal shown in Figure 3 is a tick burrowing into the skin of a human.
© lanRedding/Shutterstock
Figure 3
(@) Use words from the box to complete the sentences.
(2)
enzymes food herbivores
parasites producers prey
(i) The tick burrows into the skin to obtain ...food . .. .
(ii) When a tick burrows into human skin the tick benefits but the human is harmed.
This means that ticks are classed as ....... ParaSIte ........................ .
(b) When skin is cut a blood clot forms.
Which part of the blood starts the clotting process?
[J A red blood cells W
[J B water
W C platelets
[J D white blood cells
J
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(c) Figure 4 shows a bird called an oxpecker eating ticks that are living on a zebra.

Figure 4

© MartinMaritz/Shutterstock

(i) Name the type of relationship where both the oxpecker and the zebra benefit.

mutualism

(ii) Zebras eat grass.

Complete the food chain that includes zebras, ticks, oxpeckers and grass.

gtass | —lrehin

tick [—
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(d) Figure 5 shows the maximum numbers of oxpeckers observed on four types of mammal.

7 — —
6 —
5 — N
maximum 4 -
number of 1
oxpeckers
2 —
1 | H
0 T T I_Lu

|
giraffe white hippo zebra
rhino

Figure 5

(i) Describe the difference in the maximum number of oxpeckers on the
white rhino and on the hippo.

.................... -there are more oxpeckers . o
on the (white) rhinos (than

(ii) Give one reason why more oxpeckers were observed on giraffes than on zebras.

There are more ticks / food (on the

(Total for Question 2 = 9 marks)
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3 Ascientist investigated the distribution of invertebrates found in a garden.

(a) Figure 6 shows an invertebrate about to fall into a pitfall trap.

flat stone invertebrate

pebble
sand —

| soil
food —

Figure 6

The steps the scientist used to set up the pitfall trap are shown below.
The steps are not in the correct order.

1. put some sand around the beaker

2. put a beaker, baited with food, in the hole

3. place a flat stone on pebbles over the beaker

4. check the pitfall trap each day

5. dig a hole in the garden

Complete the steps in the correct order, from left to right.

The first number has been written in for you.

5 2 1] 13 “
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(b) Figure 7 shows 30 invertebrates that the scientist collected.

key
# o | . K DY
beetle | snail ant spider slug worm

Figure 7

() Complete the table by filling in the tally and number for the spiders and worms.

(2)
invertebrate tally number of invertebrates
ant L 6
beetle TNL TNL 10
slug | 2
snail ] 3
spider J—H’r 5‘
worm , , | I |-1
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(ii) The scientist selected an invertebrate at random to observe it in more detail.
State the probability that the invertebrate selected is an ant.

Give your answer in its simplest form.

6 outof 30/ 6in 30

/ 6/30

Simplest form
1in5/1/5/0.2/ 20%

(i) State how the type of food used to bait the pitfall trap could affect the
number of different invertebrates caught.

One type of food may only attract some invertebrates /

some foods may attract many different types of
invertebrates. .............................................................................................................................................................................................................

(c) The scientist also counted the number of snails in four 1Tm? areas of the garden.

The garden had a total area of 40m?2.

Describe how the scientist can use this information to estimate the number of
snails in the garden.

(Total for Question 3 = 9 marks)

11
R 0 OO0 O Turn over
P 6 2 0 9 0 A0 1 1 2 4


Mobile User
6 out of 30 / 6 in 30
/ 6/30 
Simplest form
1 in 5 / 1/5 / 0.2 / 20%
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4 (a) (i) Which row of the table shows the endocrine gland and hormone involved in
the control of blood glucose concentration?

endocrine gland hormone

0 A | ovary oestrogen
0 B | ovary insulin
[0 € | pancreas oestrogen
X D | pancreas insulin

(i) State a target organ for the hormone that controls blood glucose concentration.

Liver / muscles

(b) People with a high BMI are more likely to develop type 2 diabetes.
Figure 8 shows the mass, height and BMI for two people.

person massin kilograms height in metres BMI
A 110 2.0 ?

B 85 1.5 38

Figure 8
(i) Use the formula to calculate the BMI for person A

mass

BMI =
height®

Substitution
110 = 2.0;
Evaluation
= 27.5

13
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(ii) Person B develops type 2 diabetes.
Describe two lifestyle changes person B should make to help to control their
blood glucose concentration.
: lose weight
5 .control diet / eat less sugary food
(c) (i) Which row of the table shows the type or types of respiration that use glucose?
aerobic respiration = anaerobic respiration
— A | yes yes
— 0 B |yes no
— J € |no yes
— J D |no no

14

— R 0 OO O
P 6 2 0 9 0 A0 1 4 2 4

V3ady SIHL NI 31IdM LON Oa

YISV SIHLNEILIEM LON O

YISV SIHENEILIIM 1ONOC


Mobile User
lose weight


• control diet / eat less sugary food


Mobile User


(i) A scientist measured the rate of respiration in a person when sleeping and
then running at different speeds.

Figure 9 shows the results.

activity speed in km per hour respiration rate in kJ per minute
sleeping 0 3
running slowly 8 90
running quickly 12 130
Figure 9

Explain the trend shown in Figure 9.

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

Ce”S) AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

...when. sleeping. you.are not moving./.using muscles....

very much

(Total for Question 4 = 10 marks)
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5 Figure 10 shows the leaves and flowers of water lily plants (Nymphaea odorata) on a lake.

© Oleksandr Shymanskyi/123RF

Figure 10

(@) Water lilies have stomata on the upper surface of the leaves.

Explain why water lilies have no stomata on the lower surface of the leaves.

17
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in contact with air / is in water
• so gas exchange cannot occur



(b) (i) The white petals of the water lily flowers cannot photosynthesise.

Which structure in leaf cells is the site of photosynthesis?
A nucleus

vacuole

X O 0O O

B
C mitochondrion
D

chloroplast

(i) Glucose is made by photosynthesis.
Glucose is converted to another sugar to be transported in the plant.

What is the name of this sugar?

glycerol
ribose

sucrose

0O ® O 0O
O N @ >

starch

(iii) Describe how this sugar is transported from the leaves to the flowers of the
water lily.
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(c) Figure 11 shows water lilies growing in a lake in Europe.

© lynn gladwell/123RF

Figure 11

(i) One water lily plant was brought from America 10 years ago and planted in the
lake shown in Figure 11.

Explain why this non-indigenous plant now covers the whole surface of the lake.

.itoutcompeted ..... t henatural ..... plants ..........................................................................................................
+therefore, it {grows./ reproducesy ...

19

R0 KO0 R O Turn over
P 6 2 0 9 0 A 01 9 2 4


Mobile User
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for {growth / photosynthesis} /conditions similar to
native conditions /it is adapted to the conditions 
• it outcompeted the natural plants 
• therefore, it {grows / reproduces} 



(i) Explain how the water lilies will affect the biodiversity of this lake.

species }

'(fewerplantSbecaUSE)|eSS|IghtreaCheSthe ..........................................
AAAAAAAAA VY | =) o

50 less photosynthesis in plants below lilies

(Total for Question 5 = 12 marks)
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water 
• so less photosynthesis in plants below lilies
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6 Aslide of potato cells was viewed using a light microscope.

Figure 12 is a drawing of the slide showing starch grains in the potato cells.

starch

.'7 grains
L

Figure 12

(@) (i) Calculate the mean number of starch grains in potato cells P, Q and R.

(i) Which structures are found in plant cells but are not found in animal cells?

[1 A cell membrane, nucleus, chloroplast
[0 B cell wall, cell membrane, cytoplasm
[] € nucleus, large vacuole, chloroplast

D cell wall, chloroplast, large vacuole

P 6 2 0 9 0 A0 2 1 2 4

starch grains
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(b) A scientist investigated how the length of starch grains in potatoes changed
when the potatoes were stored in the dark.

Figure 13 shows a potato after being stored in the dark.

growing ﬂ'

shoot \p

potato

© rodimov/Shutterstock

Figure 13

Three potatoes were used in the investigation.

The length of starch grains in potato 1 were measured at the start.

The length of starch grains were measured in potato 2 after 5 weeks in the dark.
The length of starch grains were measured in potato 3 after 10 weeks in the dark.

Figure 14 shows the results.

time after placing mean length of
potato in the dark in weeks = starch grains in um
1 0 64
2 5 50
3 10 30
Figure 14

(i) Calculate the percentage difference in the mean length of starch grains in
potato 2 at 5 weeks and in potato 3 at 10 weeks.

(50 - 30 =) 20
(20 + 50 x 100 =) -40(%)
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(i) State two variables the scientist should have controlled to improve this investigation.

, _evariety of potato

(iii) The starch grains in the potatoes became smaller as the starch was converted
into glucose.

State why the potatoes need glucose.

for energy / respiration

23
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*(c) Figure 15 shows a diagram of some equipment that can be used to investigate
the rate of photosynthesis.

~

) ~
° T—H— bubbles of
o] oxygen
o
| — wat
light source ° Wt
0
%ag | pondweed
Figure 15

Devise a plan to investigate the effect of light intensity on the rate of
photosynthesis.

Include variables you would need to control.

Plan for the investigation
« put a light (source) at a distance away from the
.................. pondweed
+ measure the volume of oxygen / count the
...number.of bubbles
+in a set time
el repeAt with the light at different distances
Variables and how to control them
ambient light
e S AT KENE TOOM /- ClOSE" CUPLAING 7 LU TG et
out
et S @-A-Hight-meter. to-measure - ght inEENSIEY
- use the same light source at each distance

- use a heat shield
- use a thermometer and add cold water as

necessary
carbon dioxide concentration (in water)

bubbles contain different volumes of gas

e measure volume. of oxygen.in the test tube . e
* replace the test tube with a measuring cylinder

.................. acclimatisation Period e
- wait for the rate to settle down before you count
the bubbles

.................. BTGV G ORI

+ use the same pondweed each time

(Total for Question 6 = 13 marks)

TOTAL FOR PAPER = 60 MARKS
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Plan for the investigation
• put a light (source) at a distance away from the
pondweed
• measure the volume of oxygen / count the
number of bubbles
• in a set time
• repeat with the light at different distances
Variables and how to control them
ambient light
• use darkened room / close curtains / turn lights
out
• use a light meter to measure light intensity
• use the same light source at each distance
temperature (of water)
• use a heat shield
• use a thermometer and add cold water as
necessary
carbon dioxide concentration (in water)
• add sodium hydrogen carbonate to the water
bubbles contain different volumes of gas
• measure volume of oxygen in the test tube
• replace the test tube with a measuring cylinder
acclimatisation period
• wait for the rate to settle down before you count
the bubbles
amount of pondweed
• use the same pondweed each time



