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For this paper you must have: Eor Examiner's Use
e aruler Question Mark

« a scientific calculator.

Instructions

e Use black ink or black ball-point pen.

o Pencil should only be used for drawing.

« Fill in the boxes at the top of this page.

« Answer all questions in the spaces provided.
°

If you need extra space for your answer(s), use the lined pages at the end of
this book. Write the question number against your answer(s). 7
« Do all rough work in this book. Cross through any work you do not want

to be marked.
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 In all calculations, show clearly how you work out your answer.

Information
o The maximum mark for this paper is 100.
o The marks for questions are shown in brackets.

o You are expected to use a calculator where appropriate.
» You are reminded of the need for good English and clear presentation

in your answers.
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Answer all questions in the spaces provided. oo

This question is about photosynthesis.

[0]1].[1] Complete the word equation for photosynthesis.

[2 marks]
cafbon dioxide + Wader = glucose  +oxygen
| [0]1].[2] Describe how energy for the photosynthesis reaction is gained by plants.
[2 marks]

_,llght,__we(lﬁ(gyw 3 obsotbed by Chia (ophy L
__€ovnd ithin__chiafoptlags 00

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 1 shows the results.

Table 1

s Rate of photosynthesis in cm®hour

i~ Test 1 Test 2 Test 3 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 2.2 2.1

0 2 1B/M/Jun20/8461/1H



[0]1].[3] Calculate mean value X.
[2 marks]
R | T o T W O o L LT S T S
2 3
X= 19. 1 cm’/hour
The students identified one anomalous result in Table 1.
|
| ! Draw a ring around the anomalous result in Table 1. \
[0]1].[4] e
l
|
| |
‘ |
Suggest one possible cause of the anomalous result. i
1 [oT1].[5] suse [1 mark]
Value from kthe Scale was MiS read
o |
‘ How did the students deal with the anomalous result?
‘ [ 6] [1 mark]
| did not se (k {a the Codcuabion
Of the  yofan |
| - 7| Give one factor the students should have kept constant in this investigation. 5
ﬂll [1 mark]‘i
Light nrens ty |
vV ~ |
o et of S B . |
Turn over »
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Table 1 is repeated below. box

Table 1
Témpershurs Rate of photosynthesis in cm*/hour
i Test 1 Test 2 Test 3 Mean
20 18.5 19.3 19.5 X
25 32.6 34.1 329 33.2
30 41.9 45.2 449 44.0
35 38.6 39.8 44.0 40.8
40 23.1 20.5 224 22.0
45 1.9 14.2 2.2 2.1

[0]1].[8] Whydid the rate of photosynthesis decrease from 35 °C to 45 °C?
[1 mark] |

Earymes stast ko denakure which |
changes  khe shape OF thelc achve S\tc

’ lllm Ilm |l|| III‘ 18/M/Jun20/8461/1H
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[0]1].[9] Complete Figure 1 using data from Table 1. | box
‘ You should: :
* label the y-axis ;
* use a suitable scale for the y-axis ;
x  plot the mean data from Table 1 for temperatures from 25 °C to 45 °C |
|
; « draw a line of best fit.
1 [5 marks]
;‘ Figure 1
} 11
‘ \3; - 8! -
| £ — |
; S~ L
! M 4 5
? 6 r i
ko o =
c T
= M
2 30 N -
\ 11\t
c It !
‘i AL, I8 L
o | TN
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e 10 wREpEEBEERES v
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j 1 0 1 B
é e e PR
i o : : — l
25 30 35 40 45 —_—
Temperature in °C 16
Turn over for the next question
Turn over »
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Diffusion is an important process in animals and plants.

| [0]2].[1] Whatis meant by the term diffusion? et

_The net _movement aof parbicles fram
_an _asea of kugh  concentation ko \aw |
_ Con@atlation ; dauwn _khe conwatration |

__g.s,mg_m: :

[
|
;
I
I
!
l
1

i
!
|
l

|
|
I
»
\
|

1
Ee e r—————————————— i i

I
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[0]2].[2] Figure 2 shows part of a leaf.

Figure 2

Mesophyll cell

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?

Tick (v') two boxes.

Decreased number of chloroplasts in the cells

‘ Decreased surface area of cells in contact with the air

|
g Increased carbon dioxide concentration in the air
|
|

Increased number of stomata that are open

| Increased oxygen concentration in the air

Ii

[2 marks] }
i

|
|
i
|
E

|
|
l
|
|
|
r
1
!
I
i
|
i
|

|
|
|

Turn over »

i

1B/M/Jun20/8461/1H

Do not write
outside the
box




Do not write
outside the

E] Diffusion also happens in the human lungs. box

RN

Figure 3 shows the human breathing system.

Figure 3

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

the (uNgS  (ontain many Aic sacs coued awea\i
_hidn 1S Where  gas 1S _exchanged bhehweon the
‘blocd and cur. Rlveolt pivide o lafge sukate
_owen fol owsaiphon Of _OXygen _and rewge st
covten digxid® - The  alneol ase  sufoded by
o leuge aarwat ok Bhin  Caplarnes which '
paide a Shatk AEoSich  path for Oxmgen and
Caslon diodide . The \age copilony nekwatks |
alsa  herp KXo oaintain  a (’m\Cbx\hZ\dm gsad.iet
_0s ey olow fofSpeody remaval ot Olygen
ko the ail  and cosbon dioride Fom the
_b\mo\_;_‘[be_,mv_\Mﬁm_'\mh_gmdaeﬁh_if_mm;,f |
_maintalned by the mechanism 6f hreakhing oS
_frech_Oxygen 1S Conbinpousty  boyght inand.
Casbon dioxide is  NBOVossYy  removed .
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[0]2].[4] Name the process by which water molecules enter the root hair cell.

{

0

Figure 4 shows a root hair cell

Key

*+ Water molecules

x% Nitrate ions

[
[

[1 mark] |

OS(T\OS \ S ;

[0]2].[5] Nitrate ions need a different method of transport into the root hair cell. !
4

1

Explain how the nitrate ions in Figure 4 are transported into the root hair cell. :

Use information from Figure 4 in your answer. ]\

[3 marks] |

Name of process Achve K Q,(\S’joal .

Explanation __EneAgy s required to  move the

_pakEErE nkroke tens . flom oo ee ogea ofF |

_lowes  conceaaticn  (Soil)  to o ““S“QF |

(o0 centration  (In khe rode cous),

Do not wil
oulaicle it
box
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(0]3] Figure 5 shows three types of cell.

Figure 5

Bacterial cell Liver cell Mesophyll cell

|
[0]3].[1] Give two similarities between the prokaryotic cell and the eukaryotic cells "
in Figure 5. |

[2 marks] |

|
|

l

g 1 _ RN _howe cooplasm

| 2 Al howe o el tNembrane

@ Give three differences between the prokaryotic cell and the eukaryotic cells
in Figure 5. ’
[3 marks]

; 1 __ProKaryohC CaLs S stmaues

| 2 _QoKoryohc CeMJ  have 0o miochand.na, e
eukonyohc  @Ug Ao
3 _Prokaryoht cel has o Single (oop Gt prof

| Wwhioh 0ot held in o ALCRLYS - |
|

‘ i
| | |

)

g




1

| Do not write
[E] Calculate the ratio of the size of the bacterial cell to the size of the mesophyll cell, ‘ Mz::m'
[2 marks]
| Lam = 005 mm 0:0S X\000= SO
‘ i
|
1 1
‘ \
i .
| Rato=1: 5O j
|
i
[0]3].[4] Name the type of cell division that produces genetically identical body cells for growth
and repair.
[1 mark] |
! Mmitosi S
! Question 3 continues on the next page
|
i
1
|
l
|
|
|
|
Turn over »
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Figure 6 shows a cell cycle.

together?

Tick (v) one box.

7%

35%

12

Figure 6

40%

' [0]3].[5] What percentage of the time for one cell cycle is represented by stage 2 and stage 3

65%

[1 mark]

o e i

1B/M/Jun20/8461/1H

Do not write
outside the
box




13

: S e A ) L v S —eeeeeereee—e=—=1 D0 NI Writ®
| outside the
‘; [E Describe what happens during each stage of the cell cycle. e
‘ [4 marks] 5
| sege1  DNA_ duplicates _and  (ikosomes and
| mutodhondiia  ceplicare .
‘i Stage 2 one  Sek o€ ChAOMOSaMCs polied agf ¥ 7
feaon Yhe  Ochel Lo OpROSItE  ends of he cell. |
| Stage3 __The  Cytoasm  and CRM. emblane
dvides ko fan 2 Sepasake ceds ([
‘ Turn over for the next question
\ z
1
| |
|
|
}
3 T e : Turn over >

L i,
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B l 4 B Lipases break down lipids. bus

Which two products are formed when lipids are broken down?
[2 marks]
Tick (v') two boxes.

Amino acids

Fatty acids

Glucose

Glycerol

Glycogen

I

1B/M/Jun20/8461/1H
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One model used to explain enzyme action is the ‘lock and key theory’. e

Figure 7 shows a model of the theory.

Figure 7
E: @@ L)
E Enzyme
+ —p
@ x o1 = +@ S Substrate

P Product

' [0]4].[2] Explain the 'lock and key theory' of enzyme action.

‘, Use information from Figure 7 in your answer.

[3 marks] ‘

|

| The  enymes  ackwe Site S comelenmentony i
| ko the <Substaxre  So trenm ind ftogerhes
| The  ubsrare  9exs ‘mowe,n down  Lnve ‘
producks _whiCh ofe  yeealed . The entyme
Adoes nok gk Chonged.

- @ There are many different types of lipase in the human body.

Why does each different type of lipase act on only one specific type of lipid molecule?
[ mark]

Coch octwe Site  has o SpeciEic shape
_So W\ _ony Gt one type of Red ma fCM\'Q‘

‘r
| }
‘ l

i

|

Turn over b
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Students investigated the presence of starch and glucose in the leaves of bu
geranium plants.

This is the method used.

1. Place two identical geranium plants on a bench near a sunny window for two days.

2. After two days:
* leave one plant near the window for two more days.
* place one plant in a cupboard with no light for two more days.

3. Remove one leaf from each plant.
4. Crush each leaf to extract the liquid from the cells.

5. Test the liquid from each leaf for glucose and for starch.

[0]4].[4] Describe how the students would find out if the liquid from the leaf contained glucose.
[3 marks]

X \ : LCh
Solution @ to Hne samoe  and  heak K-
{F the saxaple contains guiccse  kney
L\ obseque o Colov( Change  Fom
bwe to yeMow | atange [ red .

[E' Describe how the students would find out if the liquid from the leaf contained starch.
[2 marks] ‘

__T_hﬁj _od_add \0dine solukion  to tne
_liqud _and f sfasch S pregent ik
__Changes  d\auf to bive [hack.

N
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Table 2 shows the students’ results -

Table 2
‘ | Leaf from plant kept in light | Leaf from plant kept in light for
| Test :
! for four days { two days and then no light for
— | two days
| Glucose Strong positive |

Weak positive

Starch Positive Negative

[0[4].[6] Explainwhy the leaf in the light for four days contained both glucose and starch.
[2 marks]

The \eaf Wil _contenn gcae thak has been
made 0 phorosynyhesis  and  Stasch
“WhOn WOS made  fram ﬁfCQS‘gLucaSe,
made 0 photoSyntrenif.

|
TR B

l

|

[0]4].[7] Explain why the leaf left in a cupboard with no light for two days did contain glucose |
‘ but did not contain starch. 1

[3 marks]‘

_Tre plant has oSed vp kS stosfCh  stores
oand  howe  Convested  them ko glacase \
|

Whidn § LSed  foc  (espirahon  to (ereafe
enefgy . fis fhere S no Ught, oghatosyntheis
connot happen and SO pew gwoase 1
|
|

malecnes cannar  he  made and stcuch
Storel tust bhe wsed -

- - Suggest one way the students could develop the investigation to find out more about
‘ glucose and starch production in plants.

[1 mark]

Tesk obher species oF  plank

e e ey LR e ]

Turn over »
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Many plants have evolved defence mechamsms

Flgunlshowspaﬁdaqasaptmmpoﬂdadeodyntgm:hodnplont

Figure 8

Gorse plant Deadly nightshade plant

The gorse plant has evolved to have sharp thorns.

What type of defence response are thorns?

[1 mark]
; i
mechonicad d e
i
How do thorns defend the gorse plant? '
[1 mark] i
: i \
10 detexr hesbivoresy fcom eakting . |
N
The deadly nightshade plant has poisonous berries.
What type of defence response are poisonous berries?
[1 mark]
chemical

i
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shunted growth

vaummmmmmmmnnmmdn«m-mm
the soll

Explain two other possible reasons for the yellow leaves and stunted growth

Do not refer to nitrate lons in your answer,
[5 marks)

Reason1 __|nfecked hy 0 pathogen

Explanation _ Can_ Cconse leowes to hegme.
_onscoloured  so  Less  pPhatasynthesis  accots ond

So__nak enough glwse s made to make
__prokeans  ¢ar growth. _—
Reason2 | G@.&Q@&.ﬁu m ont |

Explanation_M_QSMSst._.\OOS_Q‘_Q_ﬁ&dﬁd_\:Q_MQKQﬂ
Ch\gmghgl\ W e LC“**QI_SQJ‘_Q&__(’_IDOQMYNM
Aons  means these 1S Nor enough  Onlcropnglifaf
_photossnnxenc and _nof enaugh _glucme 15
Mode Yo revtase enchgy fFof growth.

Question 5 continues on the next page

LI

Turn over »
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The gorse plant has nodules on Rts roots

The nodules are part of the living root tissue
Bacteria which conver! nitrogen gas into soluble nitrate ions live in the nodule lissue

Figure 9 shows the nodules on the roots

Figure 9

E] Suggest how the nodules benefit the bacteria.
[2 marks]

_Ihe bactena  pbhtain  glmccse  fggm  the
_ plank Aok can  be USed  faor fespicaben.

El Explain how the nodules benefit the gorse plant.

r ane Goreies nisiase ions
flom ~khe nNodwleS which  the plant neeqs
} to N a K€ amnNG  OcLgrs anch  Khes foxe

Plogeins |

* EYEPHE )

LA
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} For many years drugs have been extracted from plants

Which plant material was chewed as a painkiller?

Tick (v') one box.

Blackcurrant berries

Foxglove leaves

Rose petals

Willow bark

Turn over for the next question

Do mat ety
i

[1 mark]

Turn over »

1B/M/Jun20/8461/1H




3

=
—
=

Data from The Millon Women' survey in the UN was collected for over 14 ymars

Sclentisis analysed the data to study the effact of consuming alcohol on ver disesse

The scientists

¢ Iincluded 400 D00 women who regularty consumed atcohol
* Included 400 000 women who did not consume alcohol

* excluded women who already had a liver disease.

[0]6].[1] Age and gender were two factors controfled in this analysis.
Many other factors were also controlled.

Suggest two other factors which the scientists would have controlled.
[2 marks]

1 BM

2. Diek

Question 6 continues on the next page

Turn over »
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The data was analysed for:

« women who drank alcohol with meals
» women who drank alcohol not with meals

« women who did not drink alcohol.

During the survey approximately 1500 women developed a liver disease called
cirrhosis of the liver.

Scientists calculated the relative risk of developing cirrhosis of the liver for each group |
who consumed alcohol.

A relative risk of 1.0 means there was no statistical difference between the groups
who did consume alcohol and the group who did not consume alcohol.

Figure 10 shows a summary of the results.

Figure 10
I
| B 0 8 AL oy [
e R el 5 | T = % - " "‘:' ) ™ T 1T ‘-‘ "‘ =1 ™ "'“": ‘
HHH / f g |
4 T ! )
£ 5 i1 S O IS i
Relative St 8 B R T |
risk of P B HE AR T ANE| - b1 ﬁ
developing SRS B s S s i S T T ;
cirrhosis of | R o 8 A | / A ‘ ’
; the liver 5] - - M A e
‘ | 5 ) 2 1 2 I 4/ ‘/', | [
| e e e
| P T e | T |
} yaass %‘ﬁ_‘,;_——’,l.; e L i g
| S T R e ]
| A BiEEEEiscninsoacssarpesiamsarammdxanceutroiis B
e EE e P R e H e 1 ‘
’ o LEH SRR A if"i"l;i I ] |
| 0 50 100 150 ' 200 250 1
P Alcohol consumed in grams per week E
Key |
{ Consumed alcohol not with meals ‘
R O e e T Consumed alcohol with meals L
; :

AN
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0]6].[2] Awoman drinks 150 g of alcohol per week not with meals.

The woman decides to change to drinking 150 g of alcohol per week with meals.

Calculate the percentage decrease in relative risk of developing cirrhosis of the liver

for this woman.

[2 marks]
2-95-V.b = ©:95
8295
1555 X100 - z9.95uq0
Percentage decrease= "2 '/ %
|
|
|
' [0]6].[3] One glass of wine contains 12 g of alcohol.
|
‘g A different woman drinks two glasses of wine each day with her meals.
| Calculate the relative risk of developing cirrhosis of the liver for this woman.
[2 marks]
| 'L x9=1% g pesc day
‘ \
[ =
| L x1 = 68 g per weok |
| \ L)
|
|
|
‘ \
! Relative risk = |- & ;
| |
? i
? Question 6 continues on the next page ‘
| |
|
i i
‘ ?
1 |
| |
| 1
| |
g
T Turn over »
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Do not weite
Figure 10 is repeated below. T
Figure 10
5
4 4
Relative 3]
risk of
developing
cirrhosis of
the liver 2]
14 —
0 50 100 150 200 250
Alcohol consumed in grams per week
Key

Consumed alcohol not with meals
------ Consumed alcohol with meals

| E Consuming alcohol with meals instead of not with meals decreases the relative risk of |
developing cirrhosis of the liver.

Give two other conclusions about the relative risk of developing cirrhosis of the liver
related to alcohol consumption.

Use data from Figure 10 in your answer. ;
[2 marks] |
|

1 __(onsuming (ess than SO g af alcohol
| pef _reek i mealf does pak inoreage |
the relahge sk OF  develop g M Chasis . ]
| 2 By Even  Smalk_ameunts F Odcohol (25
0 _Per week) thUeages the Relative sk €
__hat conyreed Wwith eqlf,

|
|
|
|

LT
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Do not write

0 i]@ Suggest two reasons why the data is considered to be valid. 14 ekl e
1 _Thefe was a \otge mombes 66
pasticipants Un the Sotwey
2 The sumey has maeny  cantrals .
@ Suggest one aspect of the survey which might reduce validity. " ‘
[1 mar

People MOW,  Gve[esHMare of unokueshmcm:
their  alcohol  cansumption:

|

|
|
|
|

1 , Cirrhosis of the liver leads to liver failure.

Describe the effects of liver failure on the human body. ‘
\ [4 marks] |

If the lnes doespk  mowe  bile Sven foxs oge

‘ R e < (o] \We i
1S nar incealed. The oY af e Semall pernne T
WL adt be  nevtolited  So enzymes will Wark
L'(\eécec)dvexﬁr and pefn moy (e ooeighk-due
kO food ndc being poperly digeted cund absotbed. |

lachc add S braken Ao ia the \iver so if ‘
Lver s_naf fonchicning cotrecty thefe uill be o
acumulotion  OF lacnC  acid which S toxic |

| aNd_(an Cowse  musde  pain ond fakigye ond || 15
the Olygen debt WO e pm\cx\gcd

l

t

Turn over for the next question |
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Monoclonal antibodies (mAbs) are usually made using mouse lymphocytes.

Candida albicans infection produces serious symptoms in patients with a poor
immune system.

Recently scientists have produced mAbs to Candida albicans using human
lymphocytes produced naturally after an infection.

Candida albicans lives in the throat of infected patients.

A sample is taken from the throat of a patient with a suspected Candida albicans
infection.

The sample is transferred onto a microscope slide.

Describe how the mAbs and a fluorescent dye could be used to see any

Candida albicans pathogens on the slide. ’
[3 marks] |

|
|

_Firstly, hind Flootescenk dye  the mAbs. |
Then  paor pub the MAbs  thax are bourd TO
_khe _diye on the Siide With 4ne thiak
_Sampre . BX Then the S\de  Snaud be
finsed  Ond pyk LOdEL O Mickascape - Tne
MALbs W\ bind fo the Candida albicans

|
|
|
|
|
|
|

ond  Show _ue  undes e micgrascope  adwne (o
the axxakched \aaresont cwye - |

\
[
r
\
|
1
I
[
i
|
[
i
!
|
|
i
|
I
|

Ll el SR e e M o e ol P e e
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In a laboratory the human lymphocyte mAbs were injected into animals infected box
with Candida albicans.

The mAbs caused increased phagocytosis of the Candida albicans pathogens.

Doctors intend to start a trial to give the mAbs to patients severely ill
with Candida albicans.

[0]7].[2] Explain how increased phagocytosis of the Candida albicans pathogen will help
the patient. \‘
[2 marks]

More  cansdion _albican padhagens il be |
_engilfed and kled by the whtke Good
Ccony so thece W) e \ess darmage o
oS, |

|
|
Question 7 continues on the next page ]
i
|
l
|
|

I

1B/M/Jun20/8461/1H




30

0|7 @ It has been shown that this mAbs treatment is effective in the laboratory using both

I

« Infected tissue culture cells
« Infected live animals.

The mAbs treatment for Candida albicans is now ready for clinical trials on people.

Describe how the clinical trials should be carried out.
[6 marks]

The_ficst Srage wold bhe Yo  give Ene Yearment
ko healthy yolunteexs ak . \ow ckasg JoSS

ta test thak ks sape _and €O Oneck €ar
Gny mejof  side eats. Then the Heaktent
con be guen YO Poxients wikh the diseofe- -
This stage of the &ial tests faor the aphomal

mx dase of the dfg and to see hekel
_ & acdvaly \atis In - &eakng the paxients

Ik olsa  Chegis fof ony fuckhesr side cpects—
T™The pacess  Should  be daore in a o\mh\e_’
bund tnal  wshere  peither  the pabents oc |
doctocs  kKhaw wha hat the  onfibs and
whe _has the placebo dng: Twis enfuc&i,_,.;
the (esults oue  celiobie @t ound_aCosai®-
The tciads  shavld (ast o long Bme i odef
ko kest A\ epeckS and ik Shaud be Eéb%gl:
O\ Maxy different pecple O See it efcocy |
'S Unied to Ofnel  faQrofS Such G5 age,
Jendaf ekc
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[0]7].[4] Scientists have also used human lymphocytes to make mAbs to other pathogens and
to some types of cancer cells.

Suggest one reason why these new mAbs have been more successful in treating
diseases in humans than mAbs made using mice.

| Do not write

|

|

[1 mark]j:

R ; 5 ) [

The  pady 15 less likely Yo fejeck &he |

| mAbs  from humans  than  fam mice - |
| |
| |
| |
| END OF QUESTIONS |
| |
| |
| |
|
1 \
| l
|

|
|

1

T

|

|

i
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