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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 (a) Figure 1 shows a cross section of a leaf.

layer A

layer B

(i) What is the name of layer A?

A spongy mesophyll
B palisade mesophyll

C upper epidermis

O O o o

D waxy cuticle
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(i) Explain the function of the spaces between the cells in layer B.
(2)

(iii) Explain the function of part Cin Figure 1.

DO NOT WRITE IN - THIS AREA:

(2)

(b) Xerophytes are plants adapted to live in very dry conditions.

State two differences between the leaf structure of a xerophyte and the leaf
structure shown in Figure 1.
(2)

(Total for Question 1 = 7 marks)
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(@) A student was investigating the populations of organisms in a garden.

Figure 2 shows the estimates of the number and biomass of some of the
organisms in the garden.

organisms number = Mean bi.oma.ss of each bio.mas.s of
organism in grams population in grams

cabbages (plants) 80 70 5600
earthworms 620 34 ?

slugs 30 4.1 123
hedgehogs 1 620 620
squirrels 2 600 1200

Figure 2

(i) Calculate the biomass of the population of earthworms in the garden.

(i) Hedgehogs eat slugs and earthworms.
Slug pellets were used to kill the slugs.

(1)

Explain how killing the slugs would affect the population of earthworms in

this garden.

(2)

g
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(iii) Describe a method that could be used to estimate the population of slugs in

the garden.

(3)

(b) Explain how cabbages, earthworms and squirrels contribute to the carbon cycle.

(3)

9 marks)

(Total for Question 2
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3 (a) Astudentinvestigated respiration in three different organisms.

Red hydrogencarbonate indicator was placed in each of three test tubes.

Gauze was placed in each test tube to hold the organisms.

In test tube 1 the student placed four germinating peas.

In test tube 2 the student placed four dried peas.

In test tube 3 the student placed four mealworms.

Bungs were added to each of the test tubes.

The three test tubes were left for one hour.

The equipment used is shown in Figure 3.

testtube1  testtube2  testtube3
Figure 3
(i) State two ways this method could be improved to make the results for these
three organisms more comparable.
(2)
.

g
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- DONOTWRITE IN-THIS AREA DO NOT WRITE IN THIS AREA

‘DONOT WRITEIN THIS AREA:

(i) Describe a suitable control for this investigation.

(b) Hydrogencarbonate indicator changes from red to yellow when more

carbon dioxide is present.

The results for this investigation are shown in Figure 4.

organisms

colour of hydrogencarbonate indicator

germinating peas

yellow

dried peas

red

mealworms

yellow

(i) Explain why the result for the germinating peas is different from the result for

the dried peas.

Figure 4

(ii) How was the carbon dioxide produced in this investigation?

[0 A by photosynthesis

when glucose is broken down in the presence of oxygen

[J € when glucose is broken down in the absence of oxygen

[J D by the reaction between oxygen and water

(2)

(2)

(1)

7
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(c) Explain why cellular respiration is essential for living organisms.
(2)

(Total for Question 3 = 9 marks)

SIS

o
J O

R

Sesssesetetetets
P RRRLLLES

>
3
4 %

<
RIS

IR
o ete!
doasesoseteseten, 1 X2 &
oS tetetetoteds ke
255
RRRRIILLLLL

ERRIIES
o%¢!

%%

Dedotodetotedotet

19090%6%%%%

RIRRBBE
0005
GRRS
SRR

Sototetetetotet
o otetototetotetel
%!

0000502050 %% %%
%%

K RIERIIELEIIELELKIKELLKL
%%

OOt atatatatatatotetototototetetetes

0
S

19%%
0696%%%
pogess
55

<J
RIER
KR

I IIIIAIIIIIIAAA
9%
5%

K
R KK
S

Lol ok
RRLRLRIEESS

=
3
5%

X5
B

<
R
<XJK”

¥
0RKS

<
<
29

%
$90%6%%%

RS

2505
KRS

RRRXXLLKS

%!
o%!

0000000000,
35
0 000,

A
Q’QQQ’QQQ.
O ERERERS
RRXLS

20!
et tatatatatatete!

06
SRR
5555
0
090



OO
ootedoteteds
SRIRALR

oot totetetetetetete!
255 PO,

5
O totetototetotetetotototet
RIS
SIS,

9%
%
255
IR,

X
KKK
K RIRRELIRELLRKKL

AN
2,
i

096%6%%%
K
55
55
-
o0

<
o
EA
XS
X

9

X

R
o%e%

Pedelee

XX

LY
ot
55

28

2529
.§%?ﬁ
KN
RIS

XX
XX
.‘

%
X

&

a

09020002000 %090 0090 0.%0%:%%

o
i

%
X

.%
K

OO
botetotes
% o &
ok
%%
B,

X
X
oS
s
:»
9,90,
S

o

9
<
s

%%
XX
1

XXX
XK
3%
=
-]
XX
6%’

%
-
IE
KRR

AR
oot e
PO o wsesd
54l 505
5 g
=
S
<
'8
QREKAXRS
Doss 1265000
SRARXKY

J

oo

X
basese
¥
(
%%
XL

0etd
6%’

XX

*
L

%5
i
N
2>

X

N

<
|

%
o%%

2R
DO
<l

QXL
ZRLRRK

RK
$9.0.0.0. 0,
CRRLRLRLRRKR

RS
19%6%%

KIS
D%

X
2R
0005

XX

0902000200020 00 0000900909 %
X RRIERIKIKRKLKL

2%

0902000000052 %6 %6 %%

(.0, 0.0. 0.
Q9IRS
QLRI
O ERRRRS
RRRRERRIEEERK

25
oo e e o e e ot e 000000 %%

KR IKRER KL IIERLIIKRELIKKES

be%ess
25
S5
X
3K

%
K
&
0

ggs%
g%%&
KX

S5
Jo%etss "9se
SORLF
DS 900
DS o 9
S
oS
oS 098]
RRBXEL
SRS
B ¥ 0 4%
SXRIWKS
PeSed-svete
S
S
RELS

0

o205
%
<®
%S
o%!

BLANK PAGE

XX
»
}‘)
XX

090%0%%%%
rpetesetotet
\RE

%
XX

%
oS %
SN
4
’Q

&
-
>

%

XX

<
ég
P
"
X

:9%%
S

H
Er

e
5
<9
]
9%

&5
CERER,
e

&
X
\]
\
A
%

$9%6%%%
5K
RE
222!
19%%

9

Turn over »



( )

4 A student was investigating the effect of sweating.

The student set up two conical flasks each with a thermometer as shown in Figure 5.

V3uV SIHLNI LM LON-Od

flask 1 flask 2
Figure 5

Flask 1 was covered in wet tissue paper.

Flask 2 was covered with dry tissue paper.

Hot water was added to each of the flasks.

The temperature of the water in each flask was recorded every minute for 10 minutes.

(a) State two variables that would need to be controlled in this investigation.

(2)

10



(b) The results of this investigation are shown in Figure 6.

= o flask 1 flask 2
(- timein q .
< . (wet tissue paper) (dry tissue paper)
v minutes . o . o
% temperature in °C  temperature in °C
=
2 1 98 98
=
= 2 82 91
=
) 3 71 84
2
8 4 60 76
5 50 69
6 39 61
7 31 56
8 22 49
9 22 42
10 22 37

Figure 6

(i) Calculate the rate of temperature change in flask 1 from 1 to 8 minutes.
(2)

(ii) Compare the trends shown in the data for flask 1 and flask 2.
(2)

J
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(c) Explain how sweating helps to cool the body.
(2)

(d) Which part of the brain controls internal body temperature?
(1)
[l A cerebellum

[0 B medulla oblongata
[J € hypothalamus
[0 D pituitary gland

(e) Explain why it is important to control the internal temperature of the human body.
(2)

(Total for Question 4 = 11 marks)
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5 (a) (i) Water enters a plant through root hair cells.
Root hair cells have )
[J] A asmallsurface area and thin cell walls
[0 B asmallsurface area and thick cell walls
[J € alarge surface area and thin cell walls
[J D alarge surface area and thick cell walls
(i) Explain how water in the root is transported to the leaves of the plant.
(2)
(b) How is sucrose transported from the leaves to other parts of the plant?
[J A by osmosis through the phloem W
[J B by osmosis through the xylem
[0 € by translocation through the phloem
[J D by translocation through the xylem
.
14
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(c) Figure 7 shows the average size of stomata in a leaf during one day.

b 1 !
L
(7)) 0.8 <
o average /l
3 size of 0.6 /
= stomata S
© in mm : o=
:3 / ¢ ~
5 0.2
= /
Q
i 0 f
s 6 7 8 9 10 11 12 1 2 3 4 5 6
am . pm
time
Figure 7

(i) Name the cells that change the size of stomata.
(1)

(ii) Describe the trend shown in Figure 7.

(2)

(i) The temperature increased from 8am to 1 pm.

Explain why this affected the size of the stomata.
(2)

(Total for Question 5 = 9 marks)

J

15

Turn over »



r

6

(@) A person had symptoms including difficulty passing urine, aching in the

lower abdomen, constant thirst and fainting.

A sample of their urine was tested.
The results are shown in Figure 8.

test result acceptable range
Glucose 200mg perdl | 0to 130mg perdl
Albumin (protein) 16 mg per dl 0 to 3mg perdl
pH 3 5to7
Leukocytes (white blood cells) 40 2to5
Figure 8

() A doctor analysed the results and asked the person to have further tests for
type 2 diabetes.

Give a reason why the doctor came to this conclusion.
(1)

(i) Explain why the doctor also concluded that the person had a kidney infection.

(2)

(b) Describe how a student could test a sample of urine for the presence of protein.

(2)

16
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(c) Describe the route taken by urine from the kidney until it leaves the body.

(d) Urine contains urea.

State how urea is formed in the human body.

(Total for Question 6 = 10 marks)

(3)

(2)
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7

(@) (i) Women with the condition known as polycystic ovary syndrome (PCOS) do
not ovulate regularly.

Women with PCOS can be treated using clomifene therapy.
Clomifene therapy stimulates the production of FSH.

Name the endocrine gland that produces FSH.

(ii) During this therapy, a woman takes a clomifene tablet each day for the first five days
of her menstrual cycle.

Describe the changes that would happen inside the ovaries during the first
five days of this treatment.

(iii) Which hormone causes ovulation?

LH
FSH

O O o o

A
B
C testosterone
D

progesterone

(iv) During clomifene therapy, the woman has a blood test on day 20 of the
menstrual cycle.

The blood test shows a high level of progesterone.

Explain the cause of this high level of progesterone on day 20 of the menstrual cycle.

18
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DO NOT WRITE IN THIS AREA

DO NOTWRITE INTHIS AREA

DONOTWRITEINTHISAREA

~\
(b) Hormones are also used as a method of contraception.
Explain why taking high levels of oestrogen and progesterone in the combined
contraceptive pill reduces the chance of pregnancy.
(2)
(c) The female population of Britain is 32.6 million.
The percentage of this population taking the combined contraceptive pill is 13.2%.
The combined pill is 98.8% effective.
Calculate the maximum number of females taking the combined contraceptive pill
who could become pregnant.
(3)
(Total for Question 7 = 11 marks)
J
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8

(a) Figure 9 shows the stroke volume at different heart rates of a person who has
trained for a marathon and of a person who has not trained for a marathon.
200
180 -
stroke 160 —
volume
in ml 140 person who has trained for a marathon
120 4o ———77"9— —  immana|
person who has not trained for a marathon
100 | I | | | |
80 100 120 140 160 180 200

heart rate in beats per minute

Figure 9

(i) Compare the effect of heart rate on stroke volume of the person who has
trained for a marathon with the person who has not trained for a marathon.

(ii) Calculate the cardiac output for the person who has trained for a marathon
when the heart rate is 160 beats per minute.
Give the units in your answer.

20
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*(b) Blood from the body enters the heart through the vena cava.

Describe how this blood flows through the heart and lungs to leave the heart
through the aorta.

Include references to the chambers of the heart and the relevant valves in your answer.

(6)

DO NOT WRITE IN - THIS AREA:

(Total for Question 8 = 11 marks)

J
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9 (a) Figure 10 shows alveoli from a lung.

from pulmonary artery

bronchiole

to pulmonary vein
© David Darling 2016

Figure 10

(i) Explain why these alveoli have the internal structure shown in Figure 10.

(i) How does oxygen move across the alveolar membrane into the capillary?

by osmosis

by active transport

O O o o

A
B
C by diffusion
D

by respiration

(3)

(1)

22
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DO NOT WRITE IN THIS AREA

DO NOTWRITE INTHIS AREA

DONOTWRITEINTHISAREA

( )
(b) Figure 11 shows the movement of molecules across a membrane.
o O O O
, 0@ © 0 o 0o o
extracellular fluid 500 © © o L% o O
° 00 0°500%0 o ©O
o 00 X %o oCz % 09 o
¢
o, O 09 45 o
cytoplasm O OO o © o
o 0© o
at start after 2 seconds after 4 seconds
Figure 11
Describe how Figure 11 illustrates movement of molecules across a membrane.
(2)
. J

23
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*(c) Explain, using Fick’s law, the factors that affect the diffusion rate of molecules into

and out of cells.

(6)

(Total for Question 9 = 12 marks)
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( )

10 (a) Figure 12 shows the global movement of carbon into or out of the atmosphere.

fu: movement of carbon
.E process into or out of the atmosphere
‘% in gigatonnes per year
o
Z photosynthesis 120.1
B
= respiration 119.6
=
5 ocean uptake 92.8
=
8 ocean loss 90.0
combustion of fossil fuels 6.4
Figure 12

Calculate the net mass of carbon added to the atmosphere each year.
(2)

J

25

| Turn over »



(b) Joseph Priestley was a scientist who investigated how green plants and
combustion affected the carbon cycle.

=)

Figure 13 shows his first experiment. o

pe

()

=

=

22

-

I

2

-

i

(7

>

-]

candle sealed candle after 3 £

in a bell jar minutes
Figure 13

(i) State why the candle was not burning after three minutes.
(1)
‘g
‘:L:gz’
s
(ii) Joseph Priestley continued the investigation but placed a plant inside the bell jar as s
shown in Figure 14. ﬂ\\
g\

Figure 14

He observed that the candle stayed alight for two minutes more than the
candle in the bell jar in the first experiment.

Explain his observation.
(2)

26



(iii) State two variables that would need to be controlled to compare these two experiments.
(2)

(c) Nitrogen is cycled through the environment.

DO NOT WRITE IN - THIS AREA:

Describe the roles of bacteria in the nitrogen cycle.
(4)
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