
 

Specimen 2018 

Materials 
For this paper you must have: 
a ruler 
a calculator. 

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. 

 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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Describe how water moves from roots to the leaves. 

bythetranspiration 

3 

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

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? 

Tick one box. 

Active transport ✓ 

Diffusion 

Evaporation 

Osmosis 
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Question 1 continues o the next page 
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stream/in the xylem.✓
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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. 

Describe how the student might have collected the data in 

Mount
epidermisonslide! ✓
in one area.

Repeat is 4
 
mean !
 

+

repeat method on other side y
 

. 

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

Mean 

Leaf
area 

2 X 

 
Table 1 

Number of stomata 

Upper surface Lower surface 

Table 1
 [3 marks]

1

0. 1,10
, 3,5

44+41-140-142-139

n÷ = 206

5¥=3rd
2¥=4

Count stomata
!more areas Calculate

bag



Calculate the value of X in Table 1. 

Give your answer to 2 significant figures. 

206÷5=41.2✓
 

Mean number of stomata on lower surface of leaf = 

5 

What is the median number of stomata on the upper surface of the leaf? 

1

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. 

Less water lost ! so -d- does
not wilt!
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Turn over for the next question 

[2 marks]

[2 marks]

 [1 mark]

4 I
✓
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Tobacco mosaic virus (TMV) is a disease affecting plants. 

Figure 1 shows a leaf infected with TMV. 

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. 

Take stem cells
 frommeristem
0 R

Tissue Culture

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

Suggest why. 

t okillvirus.
 
or
.
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Figure 1 

[1 mark]
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topreventvirus spreading



TMV can cause plants to produce less chlorophyll.

This causes leaf discoloration. 

Explain why plants with TMV have stunted growth. 

h erjhotosynthes.rsoccurs
required for it So less. , bluenoses used inrespiration .
 
isfearedfor growth. 

ORUS
required to make

 
glucose , feverproteins
one enential

for growth .
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Some plants produce fruits which contain glucose. 

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

Grind

fruit in pestle and mortar to 
Add Bennebitsreagent and heat in a
 
Ig glucose is present it will turn 
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Turn over for the next question 

[2 marks]

[4 marks]

-¥→¥%.
a

create liquid
wa te r bath.

¥8 from bluet

pimpled

since chlorophyll.

glucose
so

is produced
less energy

proteins ..

Sime less

producedwhit



1 

2 

Describe  ways the body prevents the entry of microorganisms. 

8 

Microorganisms cause infections. 

The human body has many ways of defending itself against microorganisms. 
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Acid in stomach kills pathogensin good
 skin formsprotectivebarrier for producesa

antimicrobial secretions
+ Trache a has mucus which trapspathogens

to mouth

/ bromhi
have lilies which wast tobe swallowed.

1- hairs in nostrils trap
minus

pathogens
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In 2014 the Ebola virus killed almost 8 000 people in Africa. 

Drug companies have developed a new drug to treat Ebola. 
I assumedangerous

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

 

long out preclinical trials to test for efficacy, and tonicity. Thendo clinical trials onhealthy volunteers
 

atlow dosesto monitorsafety. Following this ten
 

for optimum dosageand,efficacy.Dothisinthe
Jonny a double blind trial, using a placebo
 that contains no activedrugThereshould. be
 
.allocationof patientstoeachandgroupneither,patients nor doctors should know whois in wh
 
ome completeddatashouldbe,peerreviewed
to
help prevent false dairy . 
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Turn over for the next question 

 
[6 marks]

Include :>
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this random
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All living cells respire. 

11 

Respiration transfers energy from glucose for muscle contraction.

Describe how glucose from the small intestine is moved to a muscle cell. 

G lucosemovesintobloodstreamby
diffusion

 
blood then deliversglucose to mushes in 
capillaries ✓
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Questin 4 continues on the next page 
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shows an experiment to investigate 

What is the purpose of the liquid paraffin in Tube

Tick one box. 

To prevent evaporation 

To stop air getting in 

To stop the temperature going up 

To stop water getting in 

A? 

 respiration in yeast cells. 

0 4 . 2 

Figure 2 

 
Figure 2 

anaerobic

[1 mark] 

[ no oxygen

÷ SPE



What colour would you expect the indicator to be in
Tube anaerobic respiration? 

Tick one box. 

glucose → Co +,
Blue 

Green 

Yellow ✓ 

13 
I

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 concentration o

-0f CO2 is high. 

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. 

collectthe con with a

gassyringe!Measure the volume collected in a stated time with a
.

 
stopwatchit.
 

during maximum rate of 
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Compare anaerobic respiration in a yeast cell with anaerobic respiration in a 
muscle cell. 

B othreleasesmallamounts
of energy✓.
Yeast
producestowhichminutecellsdo, 
Yeast

producesethanolbut -
lactic acidI
 

[comparative
 
statements .
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0.0

0.2

0.4

0.6

0.8 

Calculate the value of 

1.30

1.35

1.30

1.34

1.22 

 in . 

1.51

1.50

1.35

1.28

1.11 

0.21

0.15

0.05

0.06

0.11 

Percentage change in mass = 

16.2 

3.8

4.5

9.0 

16 

A student investigated the effect of different sugar solutions on potato tissue. 

Cone .

This is the method used. of
 mention

1. Add 30 cm3 of 0.8 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. Dry each potato cylinder with a paper towel. 
- 
8. Reweigh the potato cylinders. 
F.o umocyugbolome
Table 2 shows the results. 

%
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Concentration of
sugar solution in

mol dm−3 

Starting
mass in g 

Table 2

Table 2 

Final mass
in g 

Change of
mass in g 

Percentage
(%) change 

[2 marks]

X 

−

−

−

−

drying
~

ogihps

Xchange= 9.7%+100
X

(0.15-11.35)×100=11.1

II. I



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

17 

Why did the student calculate the percentage change in mass as well as the change 
in grams? 

.

0 5 . 2 

[1 mark]

m0 5a . 3 n y

Auwsrenetsoneumoono
OR becausestarting maneuver different

-axis. 

[4 marks]
 

Figure 3 

✗EE11=
✗¥✗to6.26.4 lone.of

o:bf.g,:O hyorsobtim
 

Question 5 continues on the next page 
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Suggest 

Use your graph in
potato cells. 

Concentration = 

 possible sources of error in the method given on 

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. 

o -o .52
 watermovesintocellsBetween0.52-o.8.
 
water moves outgcellsInbothcases., 
m ove s
by osmosis.
 

. 

mol dm−3

18 

to estimate the concentration of the solution inside the 
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[2 marks]

[3 marks]

[1 mark]

Gochange 0.52

(0.45-0.55)

in mass)

0 5 . 5 

Mhnmmnu@Be
molteni ,

Molteni ,
wa te r

Cementation ogsolutions

 Accuracy og balance .



Label the stomach and pancreas on 

19 

shows the human digestive system. 
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Figure 4 

Figure 4 

Figure 4. 

Question 6 continues on the next page 

[1 mark]

✓
stomach

,

\
pancreas



Suggest how an infection with
ulcer developing. 

Bacteria not
 damage the
 

causesan .
 

Helicobacter pylori can also cause stomach cancer.

Describe how a person infected with 
liver cancer. 

the cancer is

 malignant
can

spread6other ns. the orgablood,✓gommya 

 might result in a stomach 

 could also develop 

20 

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. 
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[3 marks]

Helicobacter pylori

Helicobacter pylori

killed byHiland. they
mucus lining

✓

so

Therefore
 

Ha

ulcer
for Ha damagesstomach tissue

0 6 

Malignant
.gg#ooyo.T-g
Benign
¥

itamar cells

Theymove via

secondarytumour .
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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. 

Add Binetsolution b
gosample✓ od
Purplecolourshows protein present.✓
 

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 2. these antibodies attack the lining of th
3. this causes inflammation in the intestines and damages the

① villi. HighSA 
Symptoms of coeliac disease include poor growth. 

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

 

Damaged villi reduce surface area forabsolution.
therefore, fever amino acids and glucose.
i d-Withless gluingtransferof
energyisreclinedwithgoneraminoacids, 
lessare available to build newproteins .
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