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¢ Pencil should only be used for drawing.

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

« Answer all questions in the spaces provided.

Time allowed: 1 hour 15 minutes

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).
Do all rough work in this book. Cross through any work you do not want to be

marked.

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

Information
e The maximum mark for this paper is 70.
« The marks for questions are shown in brackets.
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Being overweight can affect the health and life expectancy of a person.

What is one lifestyle change a person could make to help them lose body mass?
[1 mark]

Tick (v') one box.

Drink more alcohol

Eat less fatty food

\
Stop smoking ‘
|

Exercise has many health benefits.

Give two health benefits of regular exercise.

Do not refer to losing body mass in your answer. 3
[2 marks] |

1__Skrengthens  mMuscleS  Lncluding heart |
Mu SRS

heart disease  (CHD)
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During exercise, breathing rate increases to provide more oxygen for -
aerobic respiration.
[0]1].[3] Wnatis the equation for aerobic respiration?
[1 mark]
Tick (v') one box.
‘ carbon dioxide + water — glucose + oxygen
/
glucose + oxygen — carbon dioxide + water \/
' i
i oxygen + water — glucose + carbon dioxide
[0]1].[4] Figure 1 shows the human breathing system.
Figure 1
Where does gas exchange take place?
[1 mark]
Tick (v') one box.
A B C \/ D
Turn over »
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A scientist investigated the effect of exercisa on the breathing rate of four people.
This is the method used,

1. Measure the resting breathing rate.

2. Exercise for 10 minutes.

3. Measure the breathing rate as soon as exercise stops.

4. Record the time taken for the breathing rate to return to the resting rate.

Table 1 shows the results.

‘ Table 1
|
E Person Resting Breathing rate Increase in Time for
T breathing after exercise in breathing breathing rate
1 rate in breaths per rate in to return to
breaths per minute breaths per resting rate in
minute minute minutes
A 12 45 33 55
B 10 28 18 4.0
Cc 11 35 24 6.5
D 13 52 39 10.0

E] The scientist concluded that person B was the fittest.

Give two reasons that support the scientist's conclusion.

Use Table 1. i
[2 marks]‘i

1 The& had _the \owest rest‘\(\g b(eathmgl
L OXT 3

|

|

2 Th(fbl took the least omoont of time foc |

| brearhing  roke afbter eyecase ko cetuin
| te Yés g rare .

LI
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[0]1].[7] Give two changes that happen in the body during aerobic exercise.

|
\
1
;

@ Suggest two reasons why the scientist's conclusion may not be valid.

[2 marks]

1 1L|As,ﬁo.o,\3, baged  on one  measurement

Do not refer to increased breathing rate in your answer.

1_Heogt 1ake negeases

2 _Pecsan B Mo hawve done  ess intense

[2 marks]

2_Deepes [ heanies  keakhing

‘ _ Muscles respire anaerobically during vigorous exercise.

LI

Complete the sentences.

Choose answers from the box.

|

[2 marks] {

amino acids carbon dioxide

lactic acid

oxygen

glucose

Muscles respire anaerobically if they do not have

enough O Xugen
JdJ

Anaerobic respiration of glucose produces [ O.CYA C cXaYe)

|
|
|
|

i
[
|
|
V2]
s
|
)
|

Turn over »
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New drugs are tested before they can be licensed for use with patients.

Figure 2 shows how much time the different stages of testing took for one new drug.

Figure 2

Preclinical £42d4EREELE. i ?
testing 1 \
o8s ‘
r l :
Phase 1 e
L
Clinical :
trials 9§ Phase 2
bt
Phase 3 .
% i SIAMCAZ Y] g
| i e e
Review and |£HEE HHFAEH AL EE F .;.t.,.',,:,l FHE
approve HH T ] | tH ?‘.:fi - el
gl IPRES FRSEE NE N RSN s Basas odn! +} g+
0o 1 2 3 4 5 6 7 8 9 10 11 12
Time in years
[0]2].[1] Preciinical testing is done in a laboratory.
What is the drug tested on in a laboratory?
Give one example.
[1 mark]
Cells
[0]2].[2] How many years did the clinical trials take for the drug in Figure 2?
[1 mark]
From yeaf 3 ta yeor \O
lo -3 = 7
Time for clinical trials = W years
06 1B/M/Jun20/8464/B/1F
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@ﬂ@ During Phase 1 clinical trials, the drug Is tested on healthy volunteers using b
low doses.

What is the main purpose of Phase 1 testing?
[1 mark]

Tick (v') one box.

To find the best dose to use.

To see if the drug is safe to use.

To see if the drug works.

' During clinical trials, half of the patients are given a placebo in a double blind trial.

[z] What is a placebo? ;

[1 mark] |

A tablet bhok  doesnt  contain  the |
o\cug |

[0]2].[5] Who knows which patients are given the placebo and which patients are given the
drug in a double blind trial?

i
\
l
[1 mark] ‘
Tick (v') one box. }
. |
Not the patients or the doctors \/ i
|
The patients and the doctors }
!
|
The patients but not the doctors
|
i
|
|
] |
Turn over »

Mg
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Paracetamol and ibuprofen are two medicines used to reduce a high box

body temperature.

Doctors investigated which medicine was more effective at reducing high body
temperature in 200 children who were ill.

The children were put into two groups, which were matched for:
e age
e gender

¢ body mass.
Each group had 100 children.

This is the method used.

1. Measure the body temperature of each child before any medicine is given.

2. Give children in Group 1 paracetamol.
3. Give children in Group 2 ibuprofen. ‘
4. Measure the body temperature of each child every hour after the medicine is given. '
s
i

E] Give two control variables in this investigation. (
[2 marks] |

1 ng
2 Gend-ef

1B/M/Jun20/8464/B/1F
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Paracetamol and ibuprofen are two medicines used to reduce a high
body temperature.

Doctors investigated which medicine was more effective at reducing high body
temperature in 200 children who were |ll.

The children were put into two groups, which were matched for:
* age
* gender

« body mass.

Each group had 100 children.

This is the method used.
1. Measure the body temperature of each child before any medicine is given.
2. Give children in Group 1 paracetamol.

3. Give children in Group 2 ibuprofen.

4. Measure the body temperature of each child every hour after the medicine is given.

[0][2].[6] Give two control variables in this investigation.

[2 marks]

1__Acge
(V)

2 Gend-ef

L
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(0]2].[7] None of the children was given a placebo b

Suggest one reason why, ( »
1 mar

The children wese W so wou\d be

unethical not  to trear them as theg
May  beCome tnoce ilL-

Question 2 continues on the next page

|

Turn over »

i
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Figure 3 shows the results.

Figure 3
i
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|
|
!

, What was the mean body temperature after 6 hours for the children given ibuprofen?
[1 mark]

Mean body temperature = 2 s Ly C
|
i
l
AT TSP S RN, . A ol
H"‘ll”l‘L“” |I‘ 1B/M/Jun20/8464/B/1F
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[0]2].[9] The doctors concluded that children with a high body temperature should be

given ibuprofen and not paracetamol.
Glve two reasons for the doctors' conclusion.

Use Figure 3.
[2 marks]

t_lbuplofen redmced the body tempesatures
— fastes
2 |bupoten  cedwced  he bod_ytm\pefamcr

_molﬁ_,_dfmm_a_ﬂomm_&mpdam,.
(2 %)

Turn over for the next question

Do ot write
outsioe the
bor

L)

Turn over »

IB/M/Jun20/8464/8/1F




13

Do not write
outsete the
@E Water ig lost from the leaves of plants through pores called stomata. bo ;
I
[I‘ What is the loss of water from a leaf called? '
[1 mark]
Tick (v') one box.
Osmosis
t
Respiration
/
Transpiration \/
|
[Z] Which cells control the size of stomata?
[1 mark]
Tick (v') one box.
Guard cells
1
Phloem cells
Xylem cells
Question 3 continues on the next page
Turn over

L
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A student investigated the water loss when different surfaces of leaves were covered bor
in grease.

The grease blocks the stomata.

This is the method used.

1. Remove four similar leaves from one plant.

2. Put grease on different surfaces of the leaves as shown in Figure 4.
3. Record the mass of each leaf and attach the four leaves to a string.

4, After 24 hours record the mass of each leaf again.

Figure 4
String
|
2N o Pal 1
Leaf A Leaf B Leaf C Leaf D
(upper and lower (upper surface (lower surface (no grease)
surfaces covered covered with covered with -
with grease) grease) grease)
Table 2 shows the results.
Table 2
Leaf | Surfaces covered with | Mass of leaf at Mass of leaf Loss in mass
grease startin grams | after 24 hours in | after 24 hours in
grams grams
A Upper and lower 2.01 1.97 X
B Only upper 2.00 1.87 0.13
Cc Only lower 2.01 1.96 0.05
D None 1.98 1.83 0.15

L

1B/M/Jun20/8464/B/1F




—
o

[0]3][3] Calculate value X in Table 2.

[1 mark]

mass at Stast - mass afref = loss of mag

DOt = 197 = 0.0
Value X = 0-0

m@ The loss in mass of water was measured after 24 hours.

Calculate the mass of water lost in grams per hour for leaf D.

015 . 0.00625 g o¢ b-25
Ll

o3 g

[2 marks]
-3
X\0 g

|
Mass of water lost per hour = {) QO b_')_s g ‘

The student concluded:

‘More water is lost from the lower surface of a leaf than from the upper

IE] What evidence is there in Table 2 to support the student's conclusion?

leaf B loSt moe mMass [ wokes thop

VP E €

surface.’

J
l
?
|
|

|
[1 mark]

A

@ What do the results in Table 2 show about the number of stomata on the

surfaces of a leaf?

Tick (v') one box.

There are more stomata on the lower surface. \/

There are more stomata on the upper surface.

There are the same number of stomata on both surfaces.

[1 mark] |

|
|
|
|
|

L

|

!

ST
Turn over »
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[0]3].[7] The investigation was done at 20 *C bo
1 How would the mass of water lost be different if the Investigation was done at 25 °C?
; Give a reason for your answer. ‘
| [2 marks]
|
' Diference (e wWate(  toll he \est
|
Reason bQ( QSe ﬁ'AlQQC&Q,hO' nowaulg be —
9
fastes

L
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[oj_g ] Pathogens cause infectious diseases. -

@E Draw one line from each disease to the type of pathogen that causes the disease

[2 marks]
Disease Type of pathogen
Bacterium
Gonorrhoea
Fungus i
i
J
|
Protist
Measles
{
Virus
1
|
The body defends itself against pathogens in different ways.
[Zj Give two ways that the body prevents pathogens entering the body.
[2 marks]

1 SKn__ocks _as o physical barcies

2_MucusS  in trachea _and  bconcht

1B/M/Jun20/8464/B/1F
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0 4 ".[ 3| If pathogens do enter the body the immune system tries to destroy the pathogens

Describe how the immune system defends the body against disease. (6 marks]

White blood cells detect pathogens usthg the
foragn _antigens an_the pathogens sucface
and desttay them. They can do ths by
Q_rocess  colld ,phagoogtosis where the
pathogen is enguifed and dugested-—
White blocd cells olso pleduce auntipeS
_that attaich to the inuoding ces- by —
the_foreign _antigens. This  cowses——
the foreign cems to  cClump togerhel—
<ﬁLﬂ§FﬁMLﬂLﬂ%WﬁLQde@Q%*
‘CQQLC__EQSL\_& bU &;be_pbagg%e@,/‘

_RAntitoxins  axe also prodpced,wa\ch—'
_destrioy haxmp) foxins pradced by—
feels \ess AL Memarg cels  oxe a\so-
_procuced _which produce _ankibodies Ore
fap&d\s (f the persan  was to bewome

W feckeé} With the samMme  parhogen (N
uestion 4 continues on the next page
the ~ future.

Turn over »

L
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LOI‘j[iJ Give one reason why antibiotics cannot be used to treat HIV infections.

antibighics K\ bactena  ond WAV
L gespaditug

E Give two ways to prevent the spread of HIV.

1

Do not weite
autside the

[1 mark]

[2 marks]

Use o condom

Do

2 not  sShate needles

[0]4].[6] Some people with a HIV infection develop AIDS.

Some people with AIDS may die from a different type of infection, such as a
chest infection.

Why do people with AIDS die from a different type of infection?

Tick (v') one box.

Y

V]

HIV damages the immune system.

Pathogens enter the body more easily.

People with AIDS are immune to HIV.

L

[1 mark] i

box

1B/M/Jun20/8464/B/1F
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A student investigated the effect of different concentrations of sugar solution on
pleces of potato.
This is the method used.
1. Cut five pieces of potato.
2. Record the starting mass of each piece of potato.
3. Place each piece of potato in a different concentration of sugar solution.
4. After 24 hours remove the pieces of potato from the solutions.
5. Record the final mass of each piece of potato.

6. Calculate the change in mass for each piece of potato.

What is the independent variable? ’

Tick (v') one box. ‘

Change in mass of the pieces of potato

z
|
Concentration of the sugar solution I
[

Length of time the pieces of potato are in the solution

Starting mass of the pieces of potato

Question 5 continues on the next page

Turn over »
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Table 3 shows the results,

Table 3
Concentration of | Mass of potato at | Mass of potato Change in mass
sugar solution start in grams after 24 hours In in grams
in mol/dm? grams
0.0 7.94 10.14 2.20
0.1 7.95 9.10 1.16
0.2 7.96 8.21 0.25 -‘
0.3 7.93 7.53 ~0.40
0.4 7.93 7.18 -0.75
0.5 7.95 7.00 -0.95 i

g [Z] Explain why the potato in 0.0 mol/dm?® sugar solution increased in mass.
‘ [2 marks]

The potako gained Woxel by 6SmMosiS
as khe ncentration  6f waker outsoe
of the potato was grearel than
InNS\Ae  the potato cels

IB/M/Jun20/8464/B/1F
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P ruteete e
(0|5 H_JJ Complete Figure 5. -
Some of the results have been plotted for you.
You should:
» plot the data from Table 3
« draw a line of best fit through all the points. k
[2 marks]
‘ |
' Figure 5 l
| T e S o '
{ . ! e .+ !
i 3 ! ] . 1 ILA,.- =R
| il fif |
| f28dsadta phngtduzsd sahee nEeas kayscanoy EASEN Rotuncias.
i \ B :
21N
Change |-
inmass 1+
in grams
0 —— Concentration of
| sugar solution
! in mol/dm3
-1 -
: B] The mass of a piece of potato does not change when:
f'
‘ concentration of solution inside cells = concentration of solution outside cells
{ Determine the concentration of sugar solution inside the potato cells.
Use Figure 5.
; [1 mark]
Concentration = () ‘ 2 3 mol/dm?
Turn over >

AN S—
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Do mot el
Table 3 is repeated below. ch
Table 3
Concentration of | Mass of potato at | Mass of potato Change in mass
sugar solution start In grams after 24 hours In in grams
in mol/dm?® grams
0.0 7.94 10.14 2.20
0.1 7.95 9.10 1.15
- (0.2 7.96 8.21 0.25
0.3 7.93 7.53 -0.40 1
0.4 7.93 7.18 -0.75 ‘
0.5 7.95 7.00 -0.95 ]
| |
| |
' [0]5].[5] Calculate the percentage change in mass for the potato in 0.2 mol/dm?® sugar solution.
Use Table 3.
Use the equation:
. _ change in mass
percentage change in mass = rass of potalo at stant x 100
Give your answer to 3 significant figures. ‘
[3 marks]
Change in_Mass = ke 1 T | DI & Ll
0:25 X\o0 = 3.14070¢ |
7-9b \
Percentage change in mass (3 significant figures) = ?) . ' L\" % 9

MR

1B/M/Jun20/8464/B/1F
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(0|6 Starch Is digested to form sugar molecules in the digestive system. box
[j] What is the name of the enzyme that digests starch?
[1 mark]
amylase
' [0]6].[2] Where are most food molecules absorbed? ‘
[1 mark]
Tick (v) one box.
Large intestine
Liver
Small intestine \/
Stomach
Question 6 continues on the next page
Turn over »
I
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[0]6].[4] Wnhattype of blood vessel Is labelled X?

[1 mark]
Tick (v') one box.
Artery
V'
Capillary \/
Vein
1
|
i E] The real length of one villus is 0.8 mm
Calculate the image length if the villus is viewed at a magnification of x20 j
Use the equation: ‘
Resilnn size of image !
magnification = Size of real object “
[3 marks] |
- nage length |
o = 9 9 |
Q-2 |
lnoge  \ength = O &N 20
Lonoge  ‘engph = \b
Image length = \ b mm

Question 6 continues on the next page

M

Turn over »
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Figure 7 shows two cells from the surface of a villus

There are sugar molecules inside and next to each cell

Figure 7
Cell A Cell B
VWL
. . s ’ Key
+ Sugar molecule
E} Name the process by which sugar moves into cell A.
‘ [1 mark] |

D1 fpusion e

. Name the process by which sugar moves into cell B. |
[1 mark] |

Active  transpack

_ Give one use of sugar in the body. ;
[1 mark] |
Respication |

‘ || Vlz 8 IB/M/Jun20/8464/B/1F
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0]6].[9] Figure 6 s repeated below

Figure 6
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Explain how villi are adapted for efficient absorption of sugar molecules. §
[4 marks]

Vil _hove many micovils winch increage
the sulrace afea fo¢ a‘gmn‘gho{\. The |
Wwalls_of e vilns _oxe or\\u ane__cell

thick and _capilanes ouxe c\ose to ¥he

Sface  so thee is anly_a_shoct Da’(‘r\\uau
Vil Nowe 9oad blood <uooLu to &(OJ\SQO(‘E
food 4o the hootv_c«nomeﬂm\n__&Q\&M

9Ladxcf\t - Thete 1S o\so \ots OF  faonendic

€0 create \ors of energ 9y durm9 (eswa\\cx\
END OF QUESTIONS

foc Acrive tans ort requi ced ko ‘Absoth Gocn.
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