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Plants transport water and mineral ions from the roots to the leaves.

II’E . |I| Plants move mineral ions:

e from a low concentration in the soil

¢ to a high concentration in the root cells.

What process do plants use to move these minerals ions into root cells?

[1 mark]
Tick one box.

Active transport
Diffusion
Evaporation

Osmosis

HRERERN

. IZ| Describe how water moves from roots to the leaves.
[2 marks]

by the, Crompuroticon R inthe gl
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Plants lose water through the stomata in the leaves.

The epidermis can be peeled from a leaf.

The stomata can be seen using a light microscope.

Table 1 shows the data a student collected from five areas on one leaf.

Table 1

O. f/@} 5)5 I;f:: Number of stomata
Upper surface | Lower surface

iﬂ 1 3 44

- 2 0 41

5i\— — Br& 3 1 40

‘ 4 5 42

5 1 39

Mean 2 X

% 414 Uo4v) +39
=206

Describe how the student might have collected the data in Table 1.

Mw@p&w&mwh/wm

Wy ONL g2

/

Repsed = U posre ool

[3 marks]

Gheoky,
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.[4] Whatis the median number of stomata on the upper surface of the leaf?

[1 mark]
.[5] Calculate the value of X in Table 1.
Give your answer to 2 significant figures.
[2 marks]

oL = 6=%)./

4

Mean number of stomata on lower surface of leaf =

. [ 6] The plant used in this investigation has very few stomata on the upper surface
of the leaf.

Explain why this is an advantage to the plant.

LO)O (Md’o\/ (_M/ 30 ‘} m ,\A— (Mu/ [2 marks]

Turn over for the next question
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Tobacco mosaic virus (TMV) is a disease affecting plants.

Figure 1 shows a leaf infected with TMV.

Figure 1

. [1] All'tools should be washed in disinfectant after using them on plants infected
with TMV.

Suggest why.
/[b mm |
oR "TDW RS, Ww%

[1 mark]

. IZ| Scientists produced a single plant that contained a TMV-resistant gene.

Suggest how scientists can use this plant to produce many plants with the
TMV-resistant gene.

[1 mark]
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. Some plants produce fruits which contain glucose. g

Describe how you would test for the presence of glucose in fruit.
[2 marks]

AMWWWWMAQ&V \/
\J I%meduﬂmwm&

A

. E TMV can cause plants to produce less chlorophyll.

This causes leaf discoloration.

Explain why plants with TMV have stunted growth.
[4 marks]

r%w ?gr - %WM&MM
(Aeorn o w1sd mywrwnﬁw %%W@%
Kordwg/ov W

Turn over for the next question
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03] Microorganisms cause infections.

The human body has many ways of defending itself against microorganisms.

. |I| Describe two ways the body prevents the entry of microorganisms.
1 Acln omedn blls gothompmn en 48
2 /))YLW\ %vavg O\WNL \DMY <0‘V Q/Vr&«wg

+<W\9«’A\Mo WM P&U""QZ’M/M
Wt tlige U wm & ik B Aol

Wi o eoibado Grop  pothagiins

[2 marks]
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.[2] In 2014 the Ebola virus killed almost 8 000 people in Africa.

Drug companies have developed a new drug to treat Ebola.

g dovgprnns

Explain what testing must be done before this new drug can be used to treat people.
[6 marks]

T o w@wﬁemwam(gﬂ%@m
ot il dAso by o Doyl Felistany G (o
"”‘;’N‘”gm} ooyt Lngp , ond eficosy Dy bhosimling
W5awmw)waw
kg b Brot conbains o adiia Wlwmwm&w
g0 rtheds Mook ) pakinds b eoth goaep | omd nabha,
MWMMM whads o ke
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Turn over for the next question
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All living cells respire.

. |I| Respiration transfers energy from glucose for muscle contraction.

Describe how glucose from the small intestine is moved to a muscle cell.
[2 marks]

Glosore mavasnts blorbitiegm boy dfen’on /The
bl rod o flivee WAREYL NN
o,
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Figure 2 shows an experiment to investigate anaerobic respiration in yeast cells.

C
Figure 2 Ao 0\‘%’2}"\

II’E . |Z| What is the purpose of the liquid paraffin in Tube A?

[1 mark]
Tick one box.

To prevent evaporation
To stop air getting in

To stop the temperature going up

N L

To stop water getting in
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The indicator solution in Tube B shows changes in the concentration of
carbon dioxide (CO,).

The indicator is:
¢ blue when the concentration of CO, is very low

e green when the concentration of CO, is low

¢ yellow when the concentration o.
——

. What colour would you expect the indicator to be in Tube B during maximum rate of
anaerobic respiration?

: [1 mark]
Tick one box. M S CO 2 L wa\oﬂ\(’}
Blue [ ]
Green ]
Yellow |Z|

. E Suggest how the experiment could be changed to give a reproducible way to
measure the rate of the reaction.
Include any apparatus you would use.
[2 marks]

(Aed ne (Dmmﬂmww\/w
mv&*mmuno\/\wmmw .

NGM _

DKWW%
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. E Compare anaerobic respiration in a yeast cell with anaerobic respiration in a
muscle cell.

VWM»«M (0, L ke Gl do ot
Y onk ?\w—rQMQo ePromed ot mnde uﬂc\wwgw&
lodie oed

Tm

[3 marks]
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A student investigated the effect of different sugar solutions on potato tissue.

This is the method used/ WQ( % N /MM“

1. Add 30 cm?® of 0.8 mol dm™ sugar solution to a boiling tube.

3. Use water to give a concentration of 0.0 mol dm™.

4. Cut five cylinders of potato of equal size using a cork borer.

5. Weigh each potato cylinder and place one in each tube.

o ~gton

2. Repeat step 1 with equal volumes of 0.6, 0.4 and 0.2 mol dm™ sugar solutions.

6. Remove the potato cylinders from the solutions after 24 hours.

, ~/
&/% 7. Dry each potato cylinder with a paper towel.

03 (}"'5()0 8. Reweigh the potato cylinders.
T pctimaty ) edmae

Table 2 shows the results.

Table 2
Concentration of . .
S Starting Final mass Change of Percentage
sugar solution in - . . o
mol dm-? massing ing mass in g (%) change
0.0 1.30 1.51 0.21 16.2
0.2 1.35 1.50 0.15 X
0.4 1.30 1.35 0.05 3.8
0.6 1.34 1.28 -0.06 -4.5
0.8 1.22 1.11 -0.11 -9.0

/. honag = HotsZ 100
)
. |I| Calculate the value of X in Table 2.

(61952159 xoo = .\

[2 marks]

Percentage change in mass =

L %
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.[2]] why did the student calculate the percentage change in mass as well as the change

in grams?
[1 mark]
6% e cne J,/qwf;ﬂi\ Mo wart dyfoens

Complete Figure 3 using data from Table 2.
e Choose a suitable scale and label for the x-axis.
¢ Plot the percentage (%) change in mass.
e Draw a line of best fit.

[4 marks]

PMT

Figure 3 _/\VAVAAAAAAL VA AR

g: n:: :;'iztt'lg: ?: Starting Final mass Change of Percentage
9 mol dm=> massing ing mass ing (%) change
0.0 1.30 1.51 0.21 16.2
0.2 1.35 1.50 0.15 11.1
0.4 1.30 1.35 0.05 3.8
0.6 1.34 1.28 -0.06 -4.5
X 08 122 111 ~0.11 9.0

) 0.2 oL 0+ 0-)

Question 5 continues on the next page
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. E Use your graph in Figure 3 to estimate the concentration of the solution inside the
potato cells.

[1 mark]

(Y\*O M ) WB Concentration = 0.5 ) mol dm™

(fv,ms—bjs)

The results in Table 2 show the percentage change in mass of the
potato cylinders.

Explain why the percentage change results are positive and negative.

bllison ocomanlrolin, 4 © -5 52 mel/bn,
oo ey uhy il @JZA%DSZDRM/»W

%M&Mj(ﬂﬂo Tn both Carer wdfon

[3 marks]

. @ Suggest two possible sources of error in the method given on page 16.

[2 marks]
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Figure 4 shows the human digestive system.
Figure 4

Yoo,

K‘M

7

. |I| Label the stomach and pancreas on Figure 4.

[1 mark]

Question 6 continues on the next page
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Many people suffer from stomach ulcers caused by a species of bacteria
called Helicobacter pylori.

The stomach is lined with a protective lining of mucus.

Helicobacter pylori are acid-tolerant bacteria which can damage this mucus lining.

. |Z| Suggest how an infection with Helicobacter pylori might result in a stomach
ulcer developing.

[2 marks]
M M Al M W H( l
( o (! W M W\
- - Helicobacter pylori can also cause stomach cancer.
M Describe how a person infected with Helicobacter pylori could also develop
liver cancer.
[3 marks]

- ijmwwm%wﬂ/vﬂ%@%@ﬂ”
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. E Gluten is a form of protein found in some grains.

Describe the test you would use to find out if protein is present in food.

[2 marks]
%% ALY Blwed sl b ol /

.[5] Coeliac disease is a disease of the digestive system.

It damages the lining of the small intestine when foods that contain gluten are eaten.

When people with coeliac disease eat foods that contain gluten:
1. their immune system forms antibodies to gluten /MN\
2. these antibodies attack the lining of the small intestine

3. this causes inflammation in the intestines and damages th@ ]’lu)/” 5/\

Symptoms of coeliac disease include poor growth.

Suggest why a person with coeliac disease might have this symptom.
[4 marks]

DM“MMWQM MWMMWW
Nortgr | Ygan amumn oy g © oo

MMMW
VM\A/J%R Wﬂ
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07 A gardener is looking at the plants in his greenhouse. w <\ ‘

[0[7].[1] Some of the plants have a disease.

Give two ways the gardener could identify the pathogen infecting the plants.

[2 marks]
1 ‘f-« W N M
2 wju 7 LOJO -%/5-\/ M\OW A
4 v
[0[7].[2] Plants can become unhealthy if they do not have essential mineral ions.
Describe the appearance of plants with:
¢ nitrate deficiency
¢ magnesium deficiency.
[2 marks]

Nitrate deficiency M M /

Magnesium deficiency ydw (6 (.o_o«wl/) /
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.[3] Plants need other mineral ions.

e Potassium ions are needed for healthy root growth.

¢ Phosphate ions are needed for healthy flowers and fruits.

The gardener makes his own garden compost.

The percentage (%) of minerals in his compost was compared with two fertilisers he

could buy.

The data are shown in Table 3.

Table 3

% af s

Percentage (%) minta/4 content

g b

Tw TN

“&/VO‘(MUA >>Nitrate Phosphat\e// Potassium | Cost
ions ions ions in £/kg

Garden compost 0.5 0.3 0.8 0.00
Fertiliser S 5.0 1.3 6.6 4.99

Fertiliser T 3.0 12.0 6.0 9.99

The gardener buys Fertiliser S.

Explain why he chose Fertiliser S.

S o Gu

b on

[4 marks]

7S ko has

mﬁ*

\ \ o _
WWMMMMM
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Lungworm is an infection.

Lungworm can kill dogs.

It is caused by a small worm.

Figure 5 shows the lifecycle of the lungworm.

Figure 5 :
+ Gegt w{p}u

91

(.

N Jorbave, e Ay

. |I| What type of organism is represented by the snail in the lifecycle of the lungworm?

Tick one box.

Fungus

/‘) Parasite
e

W

Protist
.

Vector

[ ]
[ ]
[ ]
[/

O\WW

akgin

A

[1 mark]
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. IZ| Suggest how the spread of the lungworm disease can be prevented.

Q0 /
%Wlwwﬂ:}:

E %WM}

[3 marks]

/
o

W :

ved,,
‘&P

.[3] Malaria is a disease spread by mosquitoes.

Describe two ways to control the spread of malaria.

1 We popdh g do modpihy connot

Dk \uromn / /
» Vever P Pguche Lree oy .

Turn over for the next question
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Figure 6 shows photographs of some animal cells at different stages during the

cell cycle.
Figure 6 M
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(0]9].[1]

Which photograph in Figure 6 shows a cell that is not going through mitosis?

[1 mark]
Tick one box.
Al | [B] | [c]l/
Describe what is happening in photograph A.
[2 marks]

Ww/wwww

8 o 2 Clondin wdgv(gﬂxo'/

Question 9 continues on the next page
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A student wanted to find out more about the cell cycle.

The student made a slide of an onion root tip.

She counted the number of cells in each stage of the cell cycle in one field of view.

Table 4 shows the results.

Table 4

Stages in the cell cycle

Non-dividing cells | Stage 1 | Stage 2 | Stage 3 | Stage 4 | Total
Number of cells 20 9 4 2 1 36
Mo 2 (LUD wN

M\L\Q /\/CU*(/))
. E Each stage of the cell cycle takes a different amount of time.

Which stage in Table 4 is the fastest in the cell cycle?

Give a reason for your answer.

Stage

Reason

U

FWMW)VW I o B

Mo [
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. E The cell cycle in an onion root tip cell takes 16 hours.

Calculate the length of time Stage 2 lasts in a typical cell.

Give your answer to 2 significant fig f/es L’O'N\/@\A’WY"\W

[3 marks]
Llr/@ X 16 ;((W‘lbéés W'
N——"
ﬁuﬂcm
/V{;'(% Time in Stage 2 = HD /" minutes
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Bacteria such as Escherichia coli undergo cell division similar to mitosis.

Figure 7 shows a growth curve for E. coli grown in th.

Figure 7

. E What type of cell division causes the change in number of E. coli cells at P?

\GW . /

[1 mark]

SPECIMEN MATERIAL



PMT
PhysicsAndMathsTutor.com

31

. [ 6] Suggest why the number of cells levels out at Q.

[2 marks]
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Explain how the human circulatory system is adapted to: (] <-
LONGS e supply oxygen to the tissues A “
Lot Mhadoy and coharomd
Prinune '

e remove waste products from tissues.
Ve AR [6 marks]

K ]}w mwmw@w@%M&w
T9VEd Jprone| haghar ploed o~ 1) Warod g
Mwlamwww@@w
O Logamaltd Wldbiie Jaeibs t-bore 3 dbrehs
el | ot o) kbt hagif in e by
Ve gy O)(‘%Qmw u/vmohj A3 hed Wb ehids
;@_LGLQ WMW%%WWW#
i Copllamss commbhurd ovbs
@M)mwwaﬂbéaﬂkﬂg r{?/twwvm
FGhnon o Oapgpm kg ooalt prdnds oy
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Turn over for the next question
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[1]1] Monoclonal antibodies are used to measure the levels of hormones in the blood.

Pregnant women produce the hormone HCG.

HCG is excreted in urine.

Figure 8 shows four pregnancy test strips.

Figure 8

Which test strip shows a negative test result?

[1 mark]
Tick one box.
AV [B] | [c] | [D] |
|I|I| . |Z| Monoclonal antibodies are used for pregnancy testing.
Give one other use of monoclonal antibodies.
[1 mark]

{Dw AV

+ & L, (ANAO A
g |
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[1]1]. Figure 9 shows the parts of a pregnancy test strip

=i

&

5 -

”YX
@

Figure 9

The pregnancy test strip will show a positive test result when a woman is pregnant ‘

Explain how the pregnancy test strip works to show a positive result.

ABWUMJW”@ WVM«\J\Z*S/]
ot Ay wmmm b W (- g ’

Wwaw»@kw

g

Ilm Mww WMM&

ey Cp bl %MMJAM
MW b b
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END OF QUESTIONS
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