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Do mol w
Answer all questions in the spaces provided. ~cig
0 | - 8 Plants are made of cells and lissues.
]1] Complete the sentences.
Choose answers from the box.
[3 marks]
epidermis meristem mesophyill phloem xylem
The tissue al the lips of roots and shoots thal contains unspecialised cells
is called
Lignin is found in the
Translocation occurs in the
One type of plant contains cells that produce substance X.
Substance X kills microorganisms.
[__1—] What type of plant defence response is the production of substance X7
[1 mark]
Quntiop 1 continues on the next page
Turn over »
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Culiadd e
A scientist investigated the effect of substance X on the growth of e
different microorganisms.
The scientist:

¢ grew each microorganism on agar in separate Petn dishes
+ added a paper disc soaked in substance X 1o the centre of each Petri dish

+ measured the diameter of the zone of inhibition around each paper disc after
3 days.

Table 1 shows the resulls.

Table 1
Microorganism | | e O tres
A 18
B 12
c 23
D 31
€ 34

[EIE[E] Complete Figure 1.

You should:

 label the y-axis

* add the scale 1o the y-axis

« plot the data from Table 1 as a bar chart.

The bar for microorganism A has been plotted for you.
[3 marks]
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4] How could the scientist use the results in Table 1 to decide which microorganism
substance X is most effective against?
[1 mark]

TunfTurn over »

Wi

W A2 GE4011H



Dy ol wrte
Castyae the

Penicillin is an antibiotic. e
The scientist investigated the effectiveness of penicillin on microorganism C,
Figure 2 shows the results.

Figure 2

Microorganism C
growing on agar

Paper disc soaked
in penicillin

Petri dish
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Do vl weriite
oustnaie the
[0]1].[s | Calculate the area of the zone of inhibition in Figure 2. -
Use the equation:
area = Tr’
Usemm=314
Give the unit.
(4 marks)
Area = Unit
Question 1 continues on the next page
Twis over b
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LT_] People eal leaves from the planBwhich produces substance X. -

Table 2 shows information about substance X and about penicillin.

Table 2

Substance X Penicillin

Found in a common garden plant Extracted from mould grown in a laboratory

Effective on different types of
microorganism

No bacteria are resistant to substance X Some bacteria are resistant to penicillin

Effective on bactemia only

Concentration varies in :‘d‘ plant®al | concentration can be precisely determined

be

Very few peer reviewed scientific studies Widely studied and approved drug

aboult its effectiveness
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Evaluate the use of substance X compared with the use of penicillin to treat infections -
caused by different microorganisms.
cdgecidfoymation from Table 2 and your own knowledge in your answer.
[6 marks]
Exira space
18
Tum over for the next question
Turn over »
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Do ek et
Cutasie 1he
Food is broken down in the digestive system, bou

[1] The mouth, small intestine and large intestine are pans of the digestive system.

Name two other organs in the digestive system.

[1 mark)
and
E Name the type of enzyme that digests protein.
[1 mark)
[_0 LZ ]EJ Explain how an enzyme breaks down protein.
[4 marks]
Extra space
Question 2 continues on the next page
Turn over »
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Do Aot wrte
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[0]2].[4] Disease C affects the digestive system. eor
In disease C, the immune system attacks a protein found in food.
Complete the sentences.
[2 marks]
During the immune response, one type of white blood cell engulfs the protein in a
process called
A different type of white blood cell produces molecules that attach to the protein.
These molecules are called

[0]2]./5] Indisease C. the lining of the small intestine is damaged.

Figure 3 shows the lining of the small intestine in a person without disease C and a
person with disease C.

Figure 3

Lining of small intesting & a Lining of small intestire in a
person without disease C person with disease C

Te
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Do rot write
cutute the

A person without disease C is able to gain body mass more easily than a person with o
disease C.

Explain why.
[2 marks]

E@E} Disease C is estimated to affect 1 in 100 people in the UK.
In 2024, the UK population was 69 million.
How many people were estimated to have disease C in 20247

[1 mark]
Tick (¥) one box.

69 x10°

69 =107

69 x10*

6.9 x 10°

Question 2 continues on the next page

Turn over b
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Bile is produced in the digestive system 1o help the digestion of fats,

E Complete the sentence.

lo]2][e]

The organ that produces bile is the

Bile emulsifies fats in the small intestine.

[1 mark]

In a controlled investigation, different concenirations of bile were shaken with fat in a

test tube.

Lipase was then added to the contents of the test tube.

A scientist measured:

« the diameter of the fat droplets after emulsification
« lipase activity on the fat droplets.

Table 3 shows the results,
Table 3
Diameter of fat

Parcentage (%) d:plm E Lipase activity in
concentration of bile ad Yo arbitrary units
00 49 5

05 32 30

1.0 16 55

1.6 10 110

20 8 110

AL A el 1M
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Bile is produced in the digestive system to help the digestion of fats,

[E] Complete the sentence.

The organ that produces bile is the

(0] 2]./8] Bile emulsifies fats in the small intestine.

[1 mark)

In a controlled investigation, different concenirations of bile were shaken with fat in a

test tube.

Lipase was then added to the contents of the test tube.

A scienlist measured:

» the diameter of the fat droplets afler emulsification
» lipase aclivity on the fat droplets.

Table 3 shows the resulls,
Table 3
Percentage (%) m;"‘"" “h"' Lipase leﬂJlny in
concentration of bile ml':mpl ots arbitrary ufits
100 49 5
105 32 30
1.0 16 55
118 10 110
20 8 110

1 4
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Dy et W
Cutuede '
Describe the effect of concentration of bile on; -
o the diameter of the fat droplets
* lipase activity.
Use data from Table 3 in your answer.
[3 marks)
15
Tum over for the next question
Turn over »
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Doy Pl et
Caitnede he
The inside surface of the human cheek is made of cells. on

[0]3].1] cheek cells are animal cells.

Describe two differences between a cheek cell and a bacterial cell.
[2 marks)

| 0 |"3 |@ Explain why the inside surface of the human cheek is described as a lissue and not
as an organ.
[2 marks]

16
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Ox il wrie
oulnaie the

A student prepared a sample of cheek cells lo view using a microscope. -

| OI _3_|. [_3] The student collected the cells from the inside surface of their cheek using a swab.

Table 4 shows the student’s risk assessment.

Table 4

Hazard Risk Control measure

Swab contains cells
from inside the mouth

Complete Table 4 to show the risk assessment for the collection of the cells from the
student's cheek.

[2 marks])

[i] The student transferred cells from the swab onto a microscope slide.
The student placed the slide on the microscope stage.
When the student looked through the microscope eyepiece, the cells could not

be seen.

Suggest one change the student could make when using the microscope so that the
cells could be seen.
[1 mark]

Turn over »
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A iy
| 0 | 3 IE A special type of microscope ruler was used 10 measure the length of a cheek cell. g

Figure 4 shows the cell seen using the microscope. Only a small part of the ruler
is visible.

Figure 4

51 62 63 54 55 58 57 S8 59

The total length of the ruler was 0.25 cm.

The ruler was divided inlo 100 sections.

18
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Calculate the length of the cell in Figure 4.

Give your answer in micrometres (um).

Length =

| 0 Iﬂm A cell was viewed using an electron microscope.
One structure found in the cell had a length of 20 nm.

In a drawing, the length of the structure was 1 cm.

What is the scale of the drawing of the structure?

Tick (v') one box.

x500

x5 000

=500 000

x5 000 000

19

Do Aot write
Outiade the
[0

[4 marks]

pm

[1 mark]

Turn over b
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Do mot wrve

[ﬂ i_] Red blood cells transport oxygen from the lungs. o

[0]4].[1] Most human cells contain a nucleus.

Suggest one reason why red blood cells do not contain a nucleus.

[1 mark]
A drop of blood was placed al the bottom of a test tube of water.
The red blood cells burst.
The red pigment inside the red blood cells was released.
After 30 minutes, all of the water in the test tube became red.
@ Explain how diffusion causes all of the water in the tes! tube to become red.
[2 marks]

2 0
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ey Pl wervi

= i cutisie e
[_—0 MI 3 | A higher waler lemperature would cause all of the water 10 become red more quickly. -
Explain why.
[2 marks]
Question 4 continues on the next page
Turn over &

21
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Doy st wrte
Outaede the
[I] The rate of diffusion of a substance into three cells was measured. ou

Each cell:

* had the same volume

« had a different surface area

* had the same conceniration of solutes inside.

Table 5 shows the results,
Table 5
Cell Rate of diffusion in arbitrary units
A 167
B 382
489

Which conclusion about the surface areas of the cells in Table 5 is correct?

[1 mark]
Tick (¥') one box.

Cell A has a larger surface area than cell B.

Cell B has a larger surface area than cell C.

Cell C has a larger surface area than cell A.

e e
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[ ] n;:
[_T_E][E Explain why large, multicellular organisms need transport systems. "

[3 marks)
[ﬂ][ﬂ Name one factor thal can affect the rate of diffusion into cells,
Do not refer to temperature or to surface area in your answer.

[1 mark]

10
Tumn over for the next question
Turn over »
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There are no questions printed on this page
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Living organisms respire.

E Fungi are living organisms.

Name one plant disease caused by a fungal pathogen.

Yeast is a type of fungus.

Yeast can respire anaerobically.

EE]&] Complete the word equation for anaerobic respiration in yeast.

glucose —» +

Question 5 continues on the next page

e 9

Do Aol write
outnade the

[1 mark]

[1 mark]

Turn over b
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[ ]
castuache the

A student measured the rate of anaerobic respiration in yeast. o

Figure 5 shows some of the apparatus used.

Figure 5

Layer of oil

Yeast, sugar and m "y

water mixture oy | Ub’mmmmmbgr
cloudy

E Explain why the student used a layer of oil on top of the yeast, sugar and
waler mixture.
[2 marks]

The student compared the effect of different types of sugar on the rate of anaerobic
respiration in yeasL

[0]5].4] Describe how a change to the apparatus in Figure 5 would allow the student to get a
more valid comparison.
[1 mark]

e 6
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D ol write
outuche the
Table & shows the results, i
Table 6
Rate of anaerobic respiration

Type of sugar In arbitrary units.

Fructose 19.7

Glucose 39.5

Mallose 346

Sucrose 22.2

|!__ l 5 |[j] Caiculate the percentage increase in the rate of anaerobic respiration of glucose

compared with fructose.
Give your answer to 3 significant figures.
[4 marks)
Percentage increase (3 significant figures) = %
Question 5 continues on the next page
Turn over
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Anaerobic respiration can also occur in the muscle cells of humans,

Eﬂi}. [ﬂ Give the word equation for anaerobic respiration in humans.

[E Anaerobic respiration in humans results in oxygen debl.
What does ‘oxygen debt’ mean?

[0]5]./8] Describe how lactic acid is removed from body cells.

2 8

Dy st wrte

[1 mark)

[1 mark)

[2 marks)
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Do mol wite
oulnache e
Photosynthesis is an endothermic reaction. san

[0]6].[1] whyis photosynthesis described as an endothermic reaction?
[1 mark]

A student investigated the effect of temperature on the rate of photosynthesis
in pondweed,

10]6).[2] Between 0 “Cand 40 °C, a 10 °C increase in temperature doubles the rate
of photosynthesis.

The rate of photosynthesis at 5 “C was 2 arbitrary units.

Estimate the rate of photosynthesis at 40 *C.

[1 mark])
Rate of photosynthesis = arbitrary units
@E@ Above 50 *C, the enzymes responsible for photosynthesis change and the
reaction stops.
Explain how a change to an enzyme slops pholosynthesis.
[2 marks]
Turn over »
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Do ot wrote.
Oustusda e
| 0 f 6 I[I] Describe a method a student could use to investigate the effect of light intensity on the -

rate of photosynthesis in pondweed.

You should include:
« the equipment the student would need
« how the student could determine the rate of photosynthesis.

[6 marks])
Exira space
E] The palisade lissue in a leal contains chloroplasts.
Name one other leaf lissue that contains chloroplasts.
[1 mark]

!D
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[

S Ostuaie 1he
[0]6].[6] which of the following shows a palisade cell exposed 1o very low light intensity? o
(2 marks]

Tick (¥') one box.

Give the reason for your answer.

Chioroplasts

Chioroplasts _

Reason

Question 6 continues on the next page

Turn over »
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O ot arrte
— Outusde the
0 i 6 H ?] Plants can continue to grow at night, in the absence of light. e
Explain how a plant produces new cells for growth when there is no light.
[5 marks)
Extra space
18
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(2]

Tum over for the next question

DO NOT
ANSWER IN TH

N THIS PAGE
PACES PROVIDED
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Dk il it

ouilvsde the
lo]7] Smoking affects the respiratory system. -

A smoker has:

¢ atumour in the left lung

« narrowed bronchi

« areduced surface area for gas exchange.

Figure 6 shows the human respiralory system viewed from the front.

[07].[1] wnich pans of the respiratory system are affected in the smoker?

[1 mark]
Tick (¥) one box.

A .CandF

A DandE

B,CandF

B.DandE

i
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[ ol wrie
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Smoking a vape is an altemative 1o smoking cigarettes, e

Vapes were introduced in 2003.

Suggest one reason why the health effects of smoking vapes are not
well understood.
[1 mark)

Scientists compared the effects of smoking cigarettes with the effects of
smoking vapes.

The scientists grew human capillanes in the laboratory,

The scientists collected blood samples from:
* cigaretie smokers

e vape smokers

* non-smokers.

Each blood sample was added lo some capillaries.

The scientists measured the effect of the blood on the permeability of the capillaries.

BAL M6 8401 1M
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Cutlisdd '
Figure 7 shows information aboul permeability of capillaries. boe
Figure 7
Capiliary cells

/\

¢

Normal permeability

Increased permeability

EE][E Suggest why increased permeability of capillaries in the human body may cause
a problem.

Use information from Figure 7.
[1 mark]

Question 7 continues on the next page

Turn over b
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Figure 8 shows the results of the investigation. bos

021+

E] The resuits of the investigation were peer reviewed and published.

Why is peer review of scientific investigations important?
[1 mark]

m
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[

— Orifaste the
(0]7].[7] A newspaper article stated: o
‘Smoking vapes is more damaging o blood vessels than smoking cigarettes.’
Evaluate the statement.
You should refer to Figure 8 in your answer.
[3 marks]
14

END OF QUESTIONS
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