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Answer all questions in the spaces provided. box

This question is about cells.

\_T_I Figure 1 shows a cell.

Figure 1

| le ‘ Loop of DNA

What type of cell is shown in Figure 1?
[1 mark]

Tick (') one box. >

Animal

Bacterium

Plant

i
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Figure 2 shows an algal cell. | b
Figure 2 ]

Cellulose cell wall

Nucleus

Cytoplasm

[0]1].[2] Whatis the function of the cell wall? ’

Tick (v') one box.

i To contain the genetic material 1

To stop the chloroplasts leaking out

To strengthen the cell /

| [0]1].[3] The algal cellis green. ‘

Which part of the algal cell makes it green in colour?

[1 mark] |
Tick (v) one box. *

Cellulose |

Chloroplast

Cytoplasm ‘

Nucleus

[
|
]

Turn over »
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@I]]Z] Cells contain sub-cellular structures. box

Draw one line from each structure to its function.
[3 marks] |

Structure Function

Controls transport of
substances into the cell

Cell membrane

Where energy is released

Mitochondria Where glucose is made !

Where photosynthesis 1
takes place ,

Ribosomes

Where proteins are made |

i

1B/M/Jun20/8461/1F




Do not write
outside the

A student prepared a microscope slide of cheek cells. box

The student looked at one cell using a microscope.

Figure 3 shows the image the student saw.

Figure 3

e
E & qi =

Y
-

[0]1].[5] Whatshould the student do to get a clear image?

Tick (v') one box.

[1 mark]

Adjust the focus knob ~/

Make the light dimmer ‘

Put water on the slide

Question 1 continues on the next page

=2 e

Turn over »
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The student then obtained a clear image. box

Figure 4 shows the clear image.

Figure 4

[0]1].[6] Measure the length of the nucleus (A) and the length of the cell (B) in ’
‘ millimetres (mm). '

[2 marks] ‘
A= \ 5 mm ‘
B= ('DO mm |

[0]1].[7] How many times longer is the cell (B) than the nucleus (A)?
|

6O =15 = &

Number of times longer = 4

U
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@ The student looked at another cell. box
The image width of the cell was 40 mm
The real width of the cell was 0.1 mm
Calculate the magnification of the cell. ‘
[2 marks]
Use the equation: ‘
EPAEE size of image
egicaRIn= size of real object ‘
mogr\\(\cohon = 0V =kOO
Magnification = x L\' S8 12
|
Turn over for the next question ;
?
|
|
[
i
|
\
i " = — - S e |
Turn over b

L
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[o]2].[4]

N

This question is about cell division.

Which process makes two identical new body cells for growth and repair?

Tick (v') one box.

Differentiation

Fertilisation

Mitosis \/

Figure 5 shows the three stages of a cell cycle.

Figure 5

[1 mark]
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E] Draw one line from each stage of the cell cycle to what happens during that stage.
[2 marks]

Stage of cell cycle What happens during that stage

L, One set of chromosomes is pulled
Stage 1 to each end of the cell

The cytoplasm and cell ;
Stage 2 , membrane divide to form two
new cells
Stage 3 The cell grows and the %
chromosomes replicate ‘

[0]2].[3] Whatpercentage of the total time for the cell cycle is taken by stage 1?

— [2 marks]
(6 X o0 =70
|
Percentage = i O % |
1
[0]2].[4] Acelldivides to form two new cells every 24 hours.
How many days will it take for the original cell to divide into 8 cells?
[1 mark]
Tick (v') one box.
1 3 6 8
Turn over »
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, ks e
0[2].[5] The chromosomes contain the genetic material. box
Name the chemical which the genetic material is made from.
[1 mark]
[0]2].[6] The genetic material is made of many small sections.
Each section codes for a specific protein.
What is one section of genetic material on a chromosome called? ‘
[1 mark]
Tick (v') one box.
A gamete ‘
A gene
A nucleus

[0]2].[7] Stem cells are cells which have not yet been specialised to carry out a particular job.

Bone marrow cells are one example of stem cells.

Explain how a transplant of bone marrow cells can help to treat medical conditions. :
[2 marks] |

_Bone  marrow Uy Aifferentiare. tnko_thany |

el typef of _cels 6 wil cule diseases |

—whese  cels are dawnaged and peed |

__replaGing. T 1o

i
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The human body can defend itself against microorganisms that cause disease. box

Viruses are one type of microorganism that cause disease.

[0]3].[1] Name one type of microorganism that causes disease in humans.

Do not refer to viruses in your answer.

Roackerna

[0]3].[2] Which two defence systems prevent microorganisms infecting the human body? ‘

[2 marks] |
Tick (v') two boxes. ‘
Air is warmed as it is breathed into the lungs.
Hairs on the skin trap microorganisms.
Hydrochloric acid is produced by the stomach. \/ ‘

Teeth in the mouth crush and kill microorganisms.

j The skin is a barrier covering the whole body. \/ ,

[0]3].[3] If microorganisms enter the human body the immune system can destroy the ‘ ]
microorganisms. ‘

How does the immune system destroy microorganisms? <

[1 mark] |

Tick (v') one box. ,
|

Platelets kill the microorganisms. \
e

Red blood cells stick to the microorganisms. l
e |

White blood cells engulf the microorganisms. \/ ,
|

\

i
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|0]3].[4] Vaccinations prevent people becoming ill with diseases such as measles. box
Complete the sentences.
[2 marks]
Choose answers from the box.
active fast resistant slow weakened

In a vaccine the measles virusis (V€0 KenN ed

If the measles virus enters the body after vaccination the immune system reaction

witbe  fast : |

[E] How is the measles virus spread from one person to another? ‘

Bg coughf ond  Sneezes

Question 3 continues on the next page

Turn over »

I
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Doctors investigated the spread of the virus that causes chickenpox.

The first symptom of chickenpox after exposure to the virus is spots on the body.

23 children were playing together at a party.

On the day of the party one of the children developed chickenpox spots.

Every two days after the party, the doctors recorded when the other 22 children first

showed chickenpox spots.

Table 1 shows the results.

Table 1
S:Zt:?l‘::t z’;‘:ail:jpox Number of children
< 0
4 0
g 0
¢ 0
10 1
12 1
14 6
16 4
18 2
20 0
Total 14

[0]3].[6] Whatwas the range for the days on which children first showed chickenpox spots?

‘ , Incubation time is the usual time from exposure to a pathogen until the first

|

Use Table 1.

From day

[1 mark] |

symptoms appear.

Suggest the most likely incubation time for chickenpox.

Incubation time =

!

10, to day \ g g
|

\‘

|

[1 mark] ;

l L" days
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ol3l[8] Suggestone reason why some of the children did not develop chickenpox. box
["[ ] E ] ; [1 mark]
o h,ekj _were  ienune  becanse  kney had
T SioreoteiaSly wikd R TR pan TEE
E__] One mother gave antibiotics to her child who had chickenpox.
Suggest why this child did not recover more quickly than the other children
who had chickenpox.
[1 mark]
M Ankibiokics do 0ot xill yi(uses
i o
Turn over for the next question ‘
|
|
Turn over »
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'0]4].[1] Describe the trend for breathing rate shown in Figure 6. box

Use data from Figure 6 in your answer.
[3 marks]

The breakhing raxe inoeased for the
fust W minukes tren  stowyed constant
ot 50 breakhs per mnipute. i

- E] The safe maximum heart rate for a person exercising can be calculated using
the equation:

safe maximum heart rate = 220 — age in years

Calculate the safe maximum heart rate for the man.

[1 mark] |
Safe caximum heark ioke = VO-4%S = 5§
Safe maximum heart rate = {<f S beats per minute |
| @ What is the man’s maximum heart rate?
Use Figure 6.
[1 mark] |
Man’s maximum heart rate = | 40 beats per minute
| El The man concluded that he was exercising at a safe heart rate.
Give the reason for his conclusion.
Use your answers from Question 04.2 and Question 04.3 ‘
[1 mark]

Becanse hs  raxe ¢ lowa.%ho.n‘g\
—_Mayimum  safe roke (140 < 175)

I

Turn over p
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A 45-year-old man exercised on a rowing machine for six minutes.
A fitness monitor recorded his heart rate and breathing rate every minute.

Figure 6 shows the results.

Figure 6

]
160 - - -
140
120 e e
| Y £l
N LT
Rate per e mi s Bl i M Sz
minute Tt P &
Hassias T
ERamdssdngdndzasundususinns . FEE
510 T G . e L o
S I A T FHES T L - Breathing rate
o ) L ) ddt S - 44 ,.Aff;.._)_*_‘__ R
40+— T e
'.! 11 42T ’ { ‘r, k‘ T i».,;
20 o ,?,/'7: R i A 7 i T . 1 »{ a } ) t
EEadnaun HHH S EEnaEisamSEsuNs
1 5 o |
I o 8 & | . ’ 1 11
1 1 g N i
0 Y.
0 1 2 3 4 5 6

Time in minutes
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[0]4].[5] Explain the ways the man’s body has responded to the exercise. box

Use information from Figure 6 on page 16.
[6 marks]

HISheast (are inaeased  when €xesising i ordes
X0 nCeQse Wbood  (lawing Yo the lungs and
oSS . Muscles need  oxygen and gucase  FoN
the  blocd Fo(a i‘?ggpwahom So Eheg can _produ@
_enefrgy  needed gar  muscle  conNachaon- increased
hood  flow  adso dlowS  for khe efpcient
reconad gk coshon doy\de  [Kom the espinng
muscle " coMs.  Breakhing rare  also wnaeaes
toSupply  the body with twae G gen.
Moe  oxygen s kaxen nto the lungs so
More  gxuygen  dacouwares in ¥ne  blood ond
Mofe oxygen e==a reaches the respiting
muscho A@US. I inSsEeicient Qlygen 1S
provided | anoerdhic  respaken  Geriss Which
(ESVLES in tne bold 0P 6f \ackc acid and
ONn__okygen debk  and mMuscle  fakigve - The
_beout roxe m_bvea&h‘\%_m neease o |
_remore  tne  \achc  acid. ~and__epoyy Ehis
— Oiugen d&bLmae_qu\ck\g

i i — 12

A
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Figure 7 shows part of a deadly nightshade plant.

Figure 7

Leaf

[I] How will the poisonous berries help the deadly nightshade plant to survive?

1

'

\

|

’ [1 mark] ’

| Will Stop animals eaking it |

f‘ |

| |

i \

| |

|

i @ Which type of defence mechanism are the berries? J

| [1 mark] |

| Tick (v') one box. }

|

\ Chemical f

| |

‘i Mechanical \

|

; Physical

| |

‘ [

|

| |

‘ i

1'
\
Turn over »
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Figure 8 shows part of a gorse plant. bex
Figure 8

|
| E‘ Suggest how the gorse plant is adapted to defend itself. ;
[1 mark]
It has thons to stop animals edking it
|
|
|
[0]5].[4] The green leaves of the gorse plant make glucose for the plant to use. :
What are two uses of glucose in the gorse plant? )
[2 marks] |
Tick (v) two boxes. |
For defence 1
For respiration L
;
To absorb water |
To release minerals B '
7 f
To store as starch \/ i
|
|
: z a3 e e e ]

M
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A student wanted to show that the leaves of a gorse plant contain glucose. o

The student crushed the leaves to extract the liquid from the cells.

Describe the method the student could use to test the liquid from the cells for glucose.

Include the result if glucose is present.
[3 marks]

Fist you _would add bevedicts Solukion -
to e  Sample  then heak ik LF the
quaase s preent Ehea  the bwe  (alowl
W\ Change ko Welow | afange |red -

The roots of the gorse plant have bacteria that turn nitrogen gas into nitrate ions.

Explain why nitrate ions are needed by the gorse plant.
[2 marks]

Nitrate ions  are needed o prodn@  amino
oads  Whidh Make LE porein(s. Ploteins
_age cequiced YO toaxe New CelS and  fac
—_plant _crowth.

The roots of gorse plants can be infected by honey fungus.
The honey fungus produces tiny spores underground.

Suggest how the honey fungus spores travel from the roots of an infected gorse plant
to the roots of a healthy gorse plant.

[1 mark]

n the wodes (0 the <oil.

Turn over »
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A drug can be extracted from gorse seeds. box
Doctors want to trial the drug from gorse seeds to see if it can treat diarrhoea.
[0]5].[8] Whichtwo factors must the doctors test the drug for in the trial?
[2 marks]
Tick (V') two boxes.
Appearance
/.
Dosage v
Solubility
Taste
Toxicity ‘
@ In the trial some patients will take tablets made from gorse seeds and some patients |
will take tablets made from sugar.
What are the tablets made from sugar called?
[1 mark] |
Tick (v) one box.
Antibiotics
Antibodies
|
Painkillers \!
|
-~ |
Placebos \/ fl——
14

L
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0|6 Blood is transported around the body in blood vessels.

[0]6].[1] Draw one line from each type of blood vessel to the structure of the blood vessel.

[2 marks]
Type of blood vessel Structure of blood vessel
Artery i
One cell
{
Capillary ‘
Muscle :
tissue ’
1
|
Muscle ‘
tissue

[Z] Explain how the structure of an artery is related to its function.
[2 marks]

They hawe thiCl elashC _woks ko
pithstand  the high bloed presre -

Turn over »
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Figure 9 shows blood viewed through a microscope. bow

[2 marks] .

A white Hlood @)
B Qlakelet

i
|
' [0]6].[3] NameAandBinFigure 9.
|
|
|
|

lZ] A red blood cell:

¢ has no nucleus
« contains a red pigment called haemoglobin.

Suggest how these adaptations help the red blood cell carry out its function.

!
l
|
f
\ [2 marks] 1‘
i No nucleus e 0] o ‘
{ l
| . |
‘ Haemoglobin _ £O  hind and  Cox (Y _olygen “
| argund the by - |
‘ |
n

A
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(0]6].[5] Theblood components are carried around the body in the liquid part of the blood. box
What is the liquid part of the blood called?
[1 mark]
Tick (v') one box.
Cell sap
/
Plasma vV
Saliva
Urine
Table 2 shows the results of a man's blood test.
Table 2
Blood component Patient results Normal range
Red blood cells 4.8 45t06.5
Lymphocytes 2.6 1.0t04.0
Neutrophils 5.1 1.8t07.5
Platelets 50 140 to 400
[0]6].[6] Which component of the man's blood is not within the normal range? i
1 [1 mark] |
Plateler s
, Suggest a symptom the man might show. ‘
‘ [1 mark] |
Continved  bleedi ng. |
| 1

e t=1S ol Eab e |

I
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(0] 7] This question is about photosynthesis.

E Complete the word equation for photosynthesis.

[2 marks]
cafbon dioxide + _wakes =i IMORE - - - *oxigen
@ Describe how energy for the photosynthesis reaction is gained by plants.

[2 marks]

Liaht energy 1S absocbed by Chiotophyly
g JJ J v
(0_anloroplasts

Students investigated the effect of temperature on the rate of photosynthesis.

The students shone light from a lamp onto pondweed and measured the volume of

oxygen produced per hour.

Table 3 shows the results.

Table 3
oo Rate of photosynthesis in cm®hour
s Test 1 Test 2 Test3 Mean
20 18.5 19.3 19.5 X
25 326 34.1 32.9 33.2
30 41.9 45.2 44.9 44.0
35 38.6 39.8 44.0 40.8
40 23.1 20.5 22.4 22.0
45 1.9 2.2 2.1

L

4
!‘

1B/M/Jun20/8461/1F

Do not write
outside the
box



27

Do not write
outside the

[0]7].[3] Calculate mean value X. box
D ‘8‘5 +, ‘Q\?}qu‘s [2marks]

X c - I £ L I

X= | q A cmd/hour

The students identified one anomalous result in Table 3.

E Draw a ring around the anomalous result in Table 3.

3 ri—] Suggest one possible cause of the anomalous result. }
|

The valve on the scale  could howe |
been  mis read

E] How did the students deal with the anomalous result?

[1 mark] |
Did not use Lk in the caloutlabon  of the |
Mne on |
, Give one factor the students should have kept constant in this investigation. |
[1 mark]
Light nyensity
J v
7 Tt;m over »

A
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Table 3 is repeated below.

Table 3

Temperatiire Rate of photosynthesis in cm*/hour
e Test1 Test 2 Test3 Mean
20 18.5 19.3 19.5 X
25 32.6 34.1 32.9 33.2
30 41.9 45.2 44.9 44.0
35 38.6 39.8 44.0 40.8
40 23.1 20.5 22.4 22.0

‘ 45 1.9 14.2 2.2 2.1

| . Why did the rate of photosynthesis decrease from 35 °C to 45 °C? |
‘ [1 mark] |

|

En13M§ Stork ko denakure.  and  their
achve gike chonges Shape

L
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10| 7].]9] Complete Figure 10 using data from Table 3.

You should:
« label the y-axis
* use a suitable scale for the y-axis

 plot the mean data from Table 3 for temperatures from 25 °C to 45 °C
« draw a line of best fit.

I

Do not weite
Outsicle (he
bov

[5 marks] |
Figure 10
| | { I {
4 + - } - { } |
— ' (133 | | '
= S 59 18 T A K d e - =t -t “
(@) Tl t | : ‘
5 H | | : |
— 90 Tl o E RPN 1 B SR
[Va) L ; | | I
€ i BB -,,4,1 HHH B HFRH R Fu i
O AT ]
€ o tHtE LA i |
R 4/{ 11 EREER : }
2 AT
§ 8 FHT |
-l ?, . 4 &
- o L 3
= a8 aliga
D T X
) R EEES Y
0 r] NN,
'6 0 = BT
£ TTH T N
o« HEH o FEENE
0 l 4 ! b fett ot
2 10 | I ! 1
s e et e B SN RS SIS S — ——— ,.,f._.... ENRE.
d ] L .1\
b H 1T ‘ 11 ! WE R 3
o 1 111 1 11 ! 1
25 30 35 40 45
Temperature in °C
Turn over for the next question
Turn over >
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Diffusion is an important process in animals and plants. bor
E] What is meant by the term diffusion?

[2 marks]
The ner movement Cof pouticles From |
an__ared of _high Conen takon to low,
down o con entfabicn _gadienk .

30
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(0]8].[2] Figure 11 shows partof a leaf. bor

Figure 11

Stomata

Molecules of carbon dioxide diffuse from the air into the mesophyll cells.

Which two changes will increase the rate at which carbon dioxide diffuses into the
mesophyll cells? 1
[2 marks] |

Tick (v') two boxes.

Decreased number of chloroplasts in the cells

Decreased surface area of cells in contact with the air

Increased carbon dioxide concentration in the air \/

Increased number of stomata that are open

Increased oxygen concentration in the air

Question 8 continues on the next page

J

Turn over »
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0|8 ![ 3 \ Diffusion also happens in the human lungs.

Figure 12 shows the human breathing system.

Figure 12

Capillary

Explain how the human lungs are adapted for efficient exchange of gases by diffusion.
[6 marks]

“The (ugs (ontain \cks 6F U\e aQic sads
M&Mﬂmgﬂ_&m,
MMMM_MJ

\

\Q (@) \qQ O ;

a0\ anes LA thi |

which eovides o snatt dikfosion pokh  Fof |

|

_o%gm_and_cmbmﬂi_\c&_&mﬂmgm@i
a;_m_gmi\_mg_aj.ﬁ_bs_ag@g_m_hﬂh_%@\,d‘
_Ammmm_gm&uw%
M&SM%MM&_MQS'
Fo maintain the difosion  gadieak  as ik ]
~Quickly  removes. ¢ O)ngm_ﬁmjﬁ_a.\;&.i
Use asound e bady and b €

A

Con to the Lugs quicky for exhalakion -
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? E Name the process by which water molecules enter the root hair cell.

|
|
|
|
|
|

’,

e
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Figure 13 shows a root hair cell.

Figure 13

Key
« Water molecules

x% Nitrate ions

Name of process ackhve k\'aﬂs se] e

[1 mark]

OSMOSHYS |
[0]8].[5] Nitrate ions need a different method of transport into the root hair cell.

i
Explain how the nitrate ions in Figure 13 are transported into the root hair cell. 1
Use information from Figure 13 in your answer. \
[3 marks] |
I

Explanation _Enef q‘ﬁ s reguired o Move the

LONS

aea. up  the  (on@atxalen ¢ ﬂLQ&cLLHQ |

khe <ol Whese thee S A (OWe(

onenfiaheon  to @& the toot haic cel

uuhe(e these 1S a lghﬁr_QQmﬁthkgﬁ_

END OF QUESTIONS

|
|
|

|

|
|
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