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Materials

For this paper you must have:
*aruler
* acalculator.

Instructions
Answer all questions in the spaces provided.
Do all rough work in this book. Cross through any work you do not want to be marked.

Information
There are 100 marks available on this paper.
The marks for questions are shown in brackets.
You are expected to use a calculator where appropriate.
You are reminded of the need for good English and clear presentation in your answers.
When answering questions 02.4, 03.2, and 10 you need to make sure that your answer:
—is clear, logical, sensibly structured
— fully meets the requirements of the question
- shows that each separate point or step supports the overall answer.

Advice
In all calculations, show clearly how you work out your answer.

Please write clearly, in block capitals.
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Nl Plants transport water and mineral ions from the roots to the leaves.

0 . Plants move mineral ions:

« 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 \[ /7

Diffusion |:|
Evaporation l:l
Osmosis |:|

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

by e traprsira BGRRATn 0 e

Crﬁgcr»f_continues o the next page
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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
. ﬂﬂ@)g’S Leaf Number of stomata
ared Upper surface Lower surface
bl Wi e 04239
. 2 0 41 = 2%

Bya

4 5 42 2i¥ %’2
5 1 39
Mean 2 X

-0 1 . 3 Describe how the student might have collected the data in Table 1.
evop mg({*gfek \F tose mé%og Celizte
inon

epea t|54

mea&Wn\dﬂw& o o A, d ‘bég

}epeat method on other side

[3 marks]
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What is the median number of stomata on the upper surface of the leaf?
: 2

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

Moe5=452% . )/
R4

Mean number of stomata on lower surface of leaf =

. @ 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.

L%&WQ{} [f/c)sl u%{)'rd{' ZCige/S[Zmarks]
not wilt!

Turn over for the next question
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Tobacco mosaic virus (TMV) is a disease affecting plants.
012] il &P

Figure 1 shows a leaf infected with TMV.

Figure 1

. Alltools should be washed in disinfectant after using them on plants infected

of2].[2]

with TMV,
Suggest why.

MRS
2 {optusd e spredeing

[1 mark]

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.

T%kﬁsmc% martom

nfgommeris T Gltioe

[1 mark]

Tissue Culture
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_ Some plants produce fruits which contain glucos%.

Describe how you would test for the presence of glucose in fruit.

. TMV can cause plants to produce less chlorophyll.

This causes leaf discoloration.

Explain why plants with TMV have stunted growth.

[4 marks]

ol

FearecMgwth. o e
bg 2 2 ‘ﬁpﬁg%é? .
FF88Sroteins

for growth .

IR

Turn over for the next question
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013 Microorganisms cause infections.

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

) Describe two ways the body prevents the entry of microorganisms.
1 Agdl in afesectn iy ﬁy&ﬂ%\gﬁeﬂ Md
skt pronces
T - S
4 Trachea hag muees wWich WSWW@A ’

have ilies. whishn waghhwwnss tomend Ehe shyaltwed. |
*haisss in nostbids rap  pEthogens

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

Drug companies have developed a new drug to treat Ebola.

I
assumedangerous AN sitecrng Jomgirnss
Explain what testing must be done before this new drug can be uSed to treat people.

[6 marks]

mude;  lORGOUL preclinicabtih ;%wto Yest for efficacy,
- 2% SPVIPNP - | otmc:l{y memmﬁmm heﬁl”thyvbld@rteers

tmaf:{ g %Mthls tdeﬁ z 9033:1)3\)
ek ' @Hmeﬁleac\yb&@tb/mm '
moa 0 double blind trmlwuﬂngemlgué/bzo randam.
ﬁgxwweﬂmﬁaéé ﬁjm?s&gwlg Q,.L % p N .

Cahon

| H%Wo&%%%ﬁd know Wh‘b‘?s In wh

g: moleteddgtashouldbe peerreviewed
help prevent false dairy .

—+

Turn over for the next question

SPECIMEN MATERIAL



iscs:ver
earnmg

1 O Knowledge Empowers Success

There are no questions printed on this page

SPECIMEN MATERIAL



iscs:ver
earnmg

11 Knowledge Empowers Success

[0]4]

[ofal. [4]

All living cells respire.

Respiration transfers energy from glucose for muscle contraction.

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

@umgem@m&tbbﬁé?@ﬁgtma@bﬂf%wgayﬂ&
blood hon ol ylcore & mifiasion
%Wgw ¥El*shes in

capillaries Vv

CBgstin_4 continues on the next page
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shows an experiment to investigate anaerobic respiration in yeast cells.

N

Figure 2 L o 0"4(:(?},944

Figure 2

- Liquid paraffin

3

sugar solution Y

17 Indicator
solution

Tube A Tube B

. What is the purpose of the liquid paraffin in TubeA?

[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 (CO2).

The indicator is:
- blue when the concentration of CO2 is very low

- green when the concentration of CO2 is low

- yellow when the co‘ncentrat.ion 0 O
-0f CO2 is hight

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

Tick one box.
glucos&% M — (o, + efherol)

Green

Yellow v |Z|

[1 mark]

m . Suggest how the experiment could be changed to give a reproducible way to
measure the rate of the reaction.

Incliude any apparatus you would use.

cplgsiine o withad), . Y Megmre
%@&%@%@” shetel 7% wirban

S pac:|t

£-m IO Ald=Cor

[2 marks]
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_ Compare anaerobic respiration in a yeast cell with anaerobic respiration in a
muscle cell.

%ﬂibr%%i?f%%w‘m
(p W@m Lo xodnot!

Y®|M\Mrﬁmm@ﬁ§q@@@|@mhm

[3 marks]

Y

proc¢ aud?sethanolbut N W”S’Mﬁ‘“

statements .
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Turn over for the next question
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A student investigated the effect of different sugar solutions on potato tissue.

CTHesnlt? c;[rr]]e method us Wwft,m
dd/ 30 em3-of 6°8 mol

2. Repeat step 1 with equal volumes of 0.6, 0.4 and 0.2 mol dm-3 sugar solutions.
3. Use water to give a concentration of 0.0 mol dm-3.

4. Cut five cylinders of potato of equal size using a cork borer.
5. Weigh each potato cylinder and place one in each tube.

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

. 7~
&}%g 7. Bryeach potato cylinder with a paper towel.

8 Reweigh the potato cylinders.

o umocyugbolome

Table 2 shows the results.

Table 2
gﬁgg??giggg ?rr Starting Final mass Change of | Percentage
mol dm=3 massing ing massing (%) 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 45
0.8 1.22 1.11 _0.11 -9.0

[ol5]. [1]

796100

Calgulate the value of in Table 2.

(®©15-11.38)x200=1111

[2 marks]

Percentage change in mass = m ’ l[ %
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- Why did the student calculate the percentage change in mass as well as the change
in grams?

Nuwsr@%f%b‘n@mme%no\

[1 mark]

m O 5% C@phe Figure 3 using data from Table 2. «

Choose @Xisitable scale and label for the x «
Plot the percentage (%) change in mass.

« Draw a line of best fit.

[4 marks]
Figure 3 OAAAAAA AL VAN NA
+20 i 15 3 I T T T Y O A T | (B " ':?': Starting Final mass Change of Percentage
| | massing ing massing (%) change

0.21

t06.26.4
0:bf.g,:

A4

hyorsobtim

Question 5 continues oh the next page |

-15 : i’ b
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. Use your graph in Figure 3 to estimate the concentration of the solution inside the
potato cells.

[1 mark]

jn mass G@é‘h@ﬂ geroy)  Concenatin=  0.527  molam-3
(0.45-0.55)

The results in Table 2 show the percentage change in mass of the
ato vl
Exgai mChm aﬂ Heg i

—v.57 md

05.5

weemtodall&lﬁbtw -0.8.7-0.% Molj/w
M,éi&% 6o, Tn both wake.r
%ﬁ@f%sgs., e
Yy 0SMOSiS

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

Comentatitin. Qggml@wbn%
. Abeuracy ¢, balance .

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

Figure 4

. Label the storRigtiradd pancreas on

[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.

. Suggest how an infection with Helicobacter pylormight result in a stomach
ulcer developing.

[2 marks]

&ém@maan@ﬂ lalds) wmgainm%

an-.
J@F H\a( | é@mada tissue)
- [3] Helicobacter pylori can also cause stomach cancer.
M%Hgn a n t)escrlbe how a person infected with Helicobacter pylortould also develop
ver cancer.

[3 marks]

jtégnar, golls
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DE 6 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.

ﬁO : ¥ @A« Binetsolution b

sampleVv od ,
urplecolourshows protein present.v

[2 marks]

. 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:

2 these antibodies attack the lining of th

3. this causes inflammation in the intestines and damages the

@ villi. HighSA

Symptoms of coeliac disease include poor growth.

Suggest why a person with coeliac disease might have this symptom.

Damages| villi reduce surface area

ther_eﬁore, fever amino acids and glucose.
'S[liRBtFansferof

energyisreclinedwithgoneraminoacids,

[4 marks]

I8 atvailable to build new
Droteins .
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