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{ Bacteria can cause a variety of diseases in humans. i bor
' [o]1].[1] Whatare two similarities between a bacterial cell and an animal cell? '
\ [2 marks] ‘
[ Tick (v)) two boxes. \
| |
‘ y 1
. Both have a cell membrane. \/ j
\
|
Both have a cell wall. |
Both have a nucleus.
-
Both have cytoplasm. \/
|
Both have plasmids. ;
|
[
[0]1].[2] Salmonella food poisoning is caused by bacteria in food. \
|
Give one symptom of salmonella food poisoning. :
Do not refer to vomiting or diarrhoea in your answer. ‘
[1 mark] |
”ﬁwe/ ond fugh tompuatures ‘
\
|
|
\
Question 1 continues on the next page 1
5
|
i
|
[
|
|
‘ 1
Turn over »
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[0]1].[3] Whatis the name of the first antibiotic developed? box
[1 mark]

?om'ol Wi

|
|
|
1
|

A child with a severe bacterial infection was given a course of antibiotics.

Figure 1 shows how the concentration of live bacteria in the child's body changed
when taking the course of antibiotics.

Figure 1

IS SNV R 0 o S

|

g Concentration |
{ of live bacteria i+ NN
‘ in the body in
arbitrary units

At 1

; 0k
0 1

Time in days

Course of
antibiotics
started

i A

L gt
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| IZ] The concentration of live bacteria in the body continued to increase after starting the

course of antibiotics.

|
|

1 Suggest one reason why.

Auser i o clihay behoun the dajin

I!

@ After 3 days of taking the antibiotic:

o the child felt better

« there were still bacteria in the child's body.

n
|
|
|
|
|
\ Why did the child feel better?
\ Tick (v) one box.

{he aufcblotie
Qunol o Q.Akk°ﬁaf lgog‘u'ng {hl gc[ggg'a )

Bacteria had become immune to the antibiotic.

The child had become resistant to the bacteria.

There were fewer toxins in the body than atday 0

@ Suggest why doctors do not give antibiotics to patients with minor infections.
[1 mark]

| outside the

|

[1 mark]

\
l

\

\
|
i
|

|
|
|
|

-

L N

To Hduc o sk ovf owdcboke mRSustemd Shawses

Question 1 continues on the next page
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[ol1][7]

Figure 2 shows blood viewed using a microscope.

Figure 2

A vaccine will stimulate the production of antibodies.

Which part of the blood in Figure 2 produces antibodies?

| Do not write
outside the
box

[1 mark]
Tick (v') one box.
A B (o4 D
, Which part of the blood in Figure 2 starts the clotting process?
[1 mark]
Tick (v') one box.
A B C D 9
i
i WrEoi
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This question is about cell division. box

|I| Write the biological structures from the box in the correct order of size.
[1 mark]

cell chromosome gene nucleus

Smallest oone-
Chromogome
Auscleus
Largest C,Ld

\

Question 2 continues on the next page

Turn over »
07
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Figure 3 shows how a fertilised egg cell can produce specialised cells. box
Figure 3
@—l Fertilised egg cell
o°§o Embryo
00 -
' Process A J\
: K
Red blood cells Muscle cells Nerve cells
[0]2].[2] Name Process A.
[1 mark]
BN/ k,mk‘a}('on
11
[2__] How many cell divisions are needed to form a 16-cell embryo from the original
fertilised egg cell?
{ 7 qQ [1 mark]
N, 7Y /% X
1 i2es Ueell® Lg
Number of cell divisions = (—é
1B/M/Jun22/8464/B/1H
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|
|
|

|

|

9
E In humans a fertilised egg cell contains 23 pairs of chromosomes.
How many chromosomes will there be in each of the embryo cells?
[1 mark]
- 23x2= 46
E] Figure 4 represents a cell cycle for a human embryonic cell.
Figure 4
‘Start of cycle
S
Describe one change in the cell that occurs during each of the stages of the
cell cycle.
[3 marks]
Stage 1 C Ihremo sornes o€ y{.’gk‘cdxd

AT, ) - T

LT

Stage 2 CLVYOVV\OSQ'\_—g!s ol '/W fo q)'posc ke ‘
'Do\LS of o €M .
Stage3 Tha O‘:xll'of‘w-f"" 0;? the alh ovedts cabo 2.

ki

Turn over »
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Cell division is important in the growth of multicellular organisms. box
[0]2].[6] Figure 5 shows the mean height of boys and of girls from birth to age 18 years.
Figure 5
| FEER T
00 +——— e e e
Z T '. i | HH
180-—+—{+++ _’ s s ,..’_._.___1',,,..
160 t “ 1
: ' HEHT T ; | Key
| , | Boys -=------
EE 17 | .
Mean 120++—+-+ ool Gids
height l | |
incm 100“'1‘ ! o i NSRS
{ /’ ! | !
| '/ H i1, | |
80 { I" " ' v | B, } :
',’. 3 4 ’: , } : i
60 8 T .___é__,._
0+ —1- i
I i B 0 ! ! I
[ ] | ] ] } !
20— 0 2 O R E = I
0+ ' A L ; 4
0 2 4 6 8 10 927514 16 18
Age in years
(T s
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Compare the growth of boys with the growth of girls. i e~ i
Use data from Figure 5 in your answer. {
1 [Gmarks]
| UDMM%RLOWLOOIM bOLn@ld"}oéQ. '}W//ICUII
%u(\ léq oot Y4 -5 om. Ba#) bo»m aﬂoléhféf |
a
(zTraw rcua“e'\ ot o Sovwled  rodt w )u,.an/ |
| el UJ\h—\ one . |
| i
| |
| At Qe A quls et o m-awlh 3 ond vedtdhe |
| bo«.m (A ksuqk}f s MJL A4. |
Pe kel m 13-14 q«ls qrowi bt Slows clownj
and sHlys apund ,w.w\ hacgt 9 160 i,
Mok herasing  asuy Jattres. 1
Boys only hd fhur gwih spur Quperndh age dedz: |
At o5 '{(( e rean /u.vqh} overtokes mﬂs onca
Qoasin. ”\‘-\ Carry om to grow in harat ot an
Cacheased rale J-cél a9l 44 Rjer ose 16 e |
Nnagen /'\u.gu SeHGs  cwreund A80¢#s, 1
|
|
|
, Give one way that cell division by mitosis is important in fully grown animals. ‘-
[1 mark] |
l
To rpos’ kessues Anat odd d,Mo.gﬂ.o{, 1_
1\ 14
|
Turn over »
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Amylase is an enzyme that digests starch. ‘ box
1
i

? [_T_] Which organs in the human digestive system produce amylase?

Tick (v') one box.

Liver, small intestine and large intestine \

Salivary glands, stomach and liver

\ Salivary glands, pancreas and small intestine

Stomach, pancreas and large intestine |

A student investigated the effect of pH on the activity of amylase. 1

\ This is the method used. |
1. Prepare amylase solution atpH5

b 2. Mix the amylase solution with starch in a boiling tube.

|

3. Remove a drop of the amylase-starch mixture every 30 seconds and test it for the
presence of starch.

4. Record the time when all the starch has been digested.

5. Repeat steps 1to 4 using amylase solution prepared at pH 6, then at pH 7 and
then atpH 8

@ \What was the independent variable in this investigation?

|
|
|
|
?\f\rog—h owu,olasr. Soludcon \

b s L e

(ST

L A

M
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- [E] Describe how the student would know when all the starch had been digested. box

[1 mark]
hse coatine Yo lesk Jor Yt presence o Shorch .
qumll forn bl Jblack.

f[LSwa"" has been @;ﬁskdam/.so a0 /Mﬁw

Scladuon witll wamaxn orang -

o
|
|
|
!

E Figure 6 shows the student's results.

Figure 6

10-

(o2}

to digest all
the starch
in minutes

|
|
|
\\ Time taken
|
|

What was the optimum pH for the amylase?

Use Figure 6.
[1 mark]

Optimum pH = G g

.

I

Turn over »

1B/M/Jun22/8464/B/1H




mmerevise.co.uk

14
BN e R T TR A e s e i i S S i = e R e S I e O 0 A )
outside the
A scientist did a different investigation. box

This is the method used.
1. Prepare amylase solution at the optimum pH.
2. Mix the amylase solution with starch in a boiling tube.

3. Measure the concentration of sugar every 10 seconds for 2 minutes.

Figure 7 shows the scientist's resulits.

Figure 7
SeRaRREERsEFRaRuENnE pEEq R SnaEn gamRy S S—
5
44— i 3 |
: : LD
Concentration L / RN
of sugar in : ! EESN GER s [T

arbitrary units
2; /

BHEAIR el |
N N ] L ! ‘ !
1 S
L / i 1k e
T { |
1 1T | | ) i
DA S K| ! l
0 2 3 o 1t 7 o BNy A :
0 20 40 60 80 100 120
| Time in seconds
[0]3].[5] How much time did it take for the amylase to digest all the starch?
Use Figure 7.
[1 mark]
Time to digest all the starch = 82_ seconds

oy T DS SR N
L

1B/M/Jun22/8464/B/1H
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E] Determine the rate of sugar production per minute at 40 seconds.

box

[4 marks]

|
“Tangond dirouon o Frguse .14 E
|

Changt cr 2 = O 60 » 60 -0=60

Qkuwg iy = {95 —=420= 410- {3{ ZZS’
rode = 2.2 /60 = 0.0375 (p& s«
0.0375 £ g0 15 (pr aun)

Rate = L& { ~ arbitrary units per minute

. Explain how the structure of enzyme molecules is related to the effect of pH on the

activity of amylase.
[6 marks] |

5mwnt> e opken o) haw o gpreafee 3D struchue
ol,u&. b tha OtSsoucdw.on Gf ouwune accl urtt cach ey
ca s Shuckwe. Thas (nca-(-cs aspeccfcc Shape vfof
chs ockue sde , phar onby o castoun dypr of
subshle Loaudd VA‘L Tor o,;ua\o,y- s Supshodl s
Stoscch.
E/&m utyme Has on cptimal p// chove or petlo Lelow
u;ludf\ d— deest A,.mkm as Mﬂ& Rigaer Cw;_;
b {ia pH 1oy emy\ olanatua. tha. en %m{wfﬁ»&'/’; |
el it ain, St s, euistots li
o Iy ockve schkes shope d«aM-,gagl; Jo  {hat }
|
|
|

e subshade no lo%!‘c 4

Turn over »

T
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Photosynthesis is an important chemical reaction in plants. box
! Why is light needed for photosynthesis?
[ofa].[1] wnyistig .
|
I |
\ % =
\
hat is the equation for photosynthesis?
[0]4].[2] Whatistheeq photosy e
1 Tick (v') one box.
CeH120 + CO; — 602 + 6H0
CO, + H,O — CH,O + 0O
f |
6CO; + 6H,0 — CgHi206 + 60: ’
60, + 6H0 — CgHi1206 + 6CO2 i
|
|
|
|
|
|
i
!
i
1
|
| £
L e
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\ - [4].[3] Astudentinvestigated the effect of different colours of light on the rate box
of photosynthesis at room temperature.

The student used pondweed in water.

|
\
‘ t
1 A piece of pondweed was placed in red light, then in blue light and then in green light. \
|
Each colour of light was the same intensity. i
[

1

} Describe how the student should make accurate measurements to obtain valid results \

| for the rate of photosynthesis.
[4 marks] ‘,‘
, l
“ h YranscHon ooeh (olowed W th. duwed |
\
Shouldk be (0.%\ ‘o zqwl\iém}t i B s cpad.t'/on:bo}erk |
|

easunesents Gae tfotheen

fn Yhe expmmw"' e polul gP a3 proo(aoed Stoudd |
bz Qcosadely msmM_O\,QQ_SQM—L

The nwe e Lt qo; pro yocleof Shoulol bo recovdled Md\

|
|
|
\ be the S (nnqlu for oA CQ(WCA (;q‘d Jn acdduhon, |

l

foraa_v“w Nﬂﬂ-o}s shadd Lo macke and _pooss
caflcukatect anct  used. |

Question 4 continues on the next page

|
‘ |
T

Turn over »

I
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A scientist investigated the effect of different wavelengths of light on the rate of box
photosynthesis.
i
‘ The wavelength of light determines the colour of the light.
Figure 8 shows the student's results.
Figure 9 shows the scientist's results.
Figure 8
ENRA NN AEE SRS 7 TR W bi
f
8 SRRt
B ,_{.-, - ———-——————] |
Rate of 6 T et : : -
photosynthesis & : j
in arbitrary units 5 o | SR e e
* 3|
R RS
s
1 |
oL : g B : |
Red Blue Green
Colour of light
UL i
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1 Figure 9
|
|

in arbitrary units 4q | .

' 304 e R R

‘ ‘ 1 { : 1 ‘ ,
| 1 [ ‘ | | ||
60 ! shEEACiandank |
L1 | ‘ |
Rate of 501 . SEaER ! A , 4
photosynthesis (
| _-._TH | \
|
rl i ERandnt
i

\ 204

10

0 i i ‘
400° 4rs 500 600 646 700
Wavelength of light in nm

B:l Why are the results for the two investigations presented differently?

[2 marks]
I Ak shadlanh cveshialeon ey \ase Ceal—e;mmsl._dgﬂ;—}

ot Y sciodud vveskughoan Uses Wwewelingh, i
[
|
@

\

| @ Suggest the range in wavelength of green light.

Use Figure 8 and Figure 9.

[1 mark] | | I
Range in wavelength of green light = from Q 8( nm to @‘(0 nm \ T
e |
Turn over b
L
rm—
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This question is about tumours.

Describe the similarities and differences between benign tumours and
malignant tumours.
[4 marks]
Botr bzm‘g anol vwzﬁhnui twmowrs o€ e to
lo #a DMVA botw Jlux .
changes a . dn TINIAE

Changt Cousss tuncenollad olivesion 4 a o oor

grovg of Colls.

he Gl Jo ‘{j?rfdo/ ol AJS‘M: I‘uzsl Case’ O |
V\M\A"Ou%j‘st b wiace e oo oluedoped,
oc Contar cells can trowgh ca dig blodl do oflar
posts o) W bocky

|

l

Howest, algpanl husowss und b gros faslt_and
|

Question 5 continues on the next page

A

Turn over »
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Figure 10 shows data about skin cancer in males and females for different age
1 groups in the UK.
l It shows:
[ o the number of new cases of skin cancer in 1 year
1 « the number of people with skin cancer per 100 000 population in 1 year.
| |
Figure 10 !
e e |
1200 i HE = 1 Sl ARESE EUSSS BEES —|—- 1120
‘ | T PR gat
10004 — -—4f~-- B ea Anes Saums Ensus smpya ueay | - ~1100
. < | ' ; imal Number
Nfumber 800 | : 2] H 180 of people
ohlod \ g ,{L with skin
ofskin %07 sEesa e |1 | 2 ] am ;;aog%%roper
cancer | ;.,_,1_'. R E ; t [ | 40 Population
| | | | |
200} ) : I 1 -20 !
| - ¥
: i (N ‘ ’ SEELY, |
15 20 25 30 35 40 45 50 55 60 65 70 75 80 i
o to to to to to to to to to to to to 1o
19 24 29 34 39 44 49 54 59 64 69 74 79 84 )
Age in years i
Key 1
[0 New male cases i
[ New female cases i
— —— Number of males with skin cancer per 100000 l
—— Number of females with skin cancer per 100000 l
|
|
l
\
2 2 1B/M/Jun22/8464/B/1H
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| Do not write

‘ @ There are no new cases of skin cancer diagnosed in people younger than
| 15 years of age.

Explain why.
[2 marks]

_(ég«ggu_‘z.w'e& hao (s Qxposu’ o B Conisinay

_ yoogken sust as UV, s contsing ymoliokon Cant
|

|
|
|

Cousr pdabions | oss expesort Yo of vl resukh a1 |

lisy ot o DO domag. |

| |
' [0]5].[3] Give two conclusions about the number of new cases of skin cancer. |
| [
\ Use Figure 10. il
‘ [2 marks] |

+ Codosr nosdbar f oces an oaguesed o M2

G5+ 68 age voreg dor Lot pacekss auol Jpuesler.

1‘\ ZU?\oa%z{gM&”ﬂﬂb@ an  raakes or®
1
|

cf[a%n wed -

Et:] The data for the number of people with skin cancer is given per 100 000 population.

Suggest why the data is not given as the total number of people. ‘
[1 mark] h

Thee ane a o(xil(wu.)‘ yusber gl propl (’fof each dags 11

Growe as wik as g Ol Sex |

Question 5 continues on the next page

|
|
|
B e .

M
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\ Figure 10 is repeated below. box
Figure 10 ‘
il |
1200- e ‘\ -~r=—~~-120 ‘
1 | B : | //YL— IG ;
10004~ l e e 1100 |
“ Nurmb : ‘ | - . H e 1ﬂ ,(1~ﬁ Number !
umber goo - et ! %8s et drErtr -, e - 80 of people \
of new P 1 18yl with skin |
R AT LR oo e
| " ’?,4 T ‘
“. cancer | \‘ s L §hed ‘ “\l | 40 Population 1
‘ : | '
‘ 200 t ‘ ; | % 20 l
L = | | \ 11 0 !l
‘! 15 20 25 30 35 40 45 50 55 "0 65 70 75 80 [
“ o to to to to to to to to o to to to to \
19 24 29 34 39 44 49 54 59 64 69 74 79 84 ‘
‘ Age in years '
. Key
|

[0 New male cases

[ New female cases

— — — Number of males with skin cancer per 100000
— Number of females with skin cancer per 100000

|
| |
|

| [o]5]. [5].[5] Describe two trends shown in Figure 10. |
|

Use only the data for the number of people with skin cancer per 100 000 population. !

1 [2 marks]

1 Nunber og ‘ngg(a per A000D (noraps o3 gL (hrAUS:

2 Nuwbes 9 0209(9 P log 009 (nereasss S’-(adb(l, r)ﬁ(

ks unhl age 5§ Han  (nORASES 10rt mﬁcd’éﬂ

|
=
s
i

1B/M/Jun22/8484/B/1H
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[0]5].[6] The estimated population of males aged 80 to 84 years was 694 000

Calculate the number of males aged 80 to 84 years with skin cancer in that year.

Use Figure 10. L
|
|

Give your answer to 3 significant figures.

| 80 -pu_nad Adb oeopt po7 (00 020

_ 446 x 694000 _ 905 ou
=400 OO0 Sk

35,,; = 0% '

[3 marks] |

Number of males with skin cancer (3 significant figures) = 8 05-

Turn over for the next question

b3
Turn over >

LT e
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}, This question is about the heart.
| |
1

' E Why is the heart described as an organ? |
[1 mark] |

]‘ 4t consest o) o().ug\i Jessuas  and QM£01M5 o lI
\

‘ 2_0: C CtGOn. 1

“ @ Valves in the heart keep the blood flowing through the heart in one direction.
‘ Figure 11 shows the heart with one of the valves labelled.

‘ Figure 11

|
|
|
|
|

Explain the effects on a person if the valve labelled in Figure 11 developed a leak.
[4 marks]

me d dw blecd ueadd H.Ok»\ccu,k(,«,k,{l/&_
,(f%}f\lwﬁdﬁ.. Froe Thafor (00 Q;g‘,gﬂa/ed
bioosk_fuould s out o] lie hatt fo Y cthh.
(M reguit  Oxyen Jor resperedion /Lrw the
blaod - ’3[ (ass_oxyqualed bloool s punyp2d, (2ss
Oryon U Sgppl&ed', so less pespration Can Jales
’ZL@GL-/’M P21 en hene  Mowy v[u,“ ouJ%} breatn

|

|
|
ond  tigud. }]
Bt 0 KON i T v 5
AT e

—!ﬂ_d
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\ l—_?_] Faulty heart valves can be replaced using biological or mechanical valves. box
?. The faulty valve is replaced during an operation.
l Biological valves:
: ¢ are from animals or human donors
| { o allow blood to flow through them normally
|  wear out and stiffen over time, so may need to be replaced.
!
|
{‘ Mechanical valves: ‘
‘ « are made from synthetic materials ‘
‘l « may cause blood clots on the surface of the valve .’
o require anti-clotting drugs to be taken for the rest of the patient’s life j
E e can last for a very long time in ideal conditions. !
‘ |
| |
\ ;
1 A young woman enjoys extreme sports and would like to start a family. ,
% The woman needs a heart valve replacing. '
|
Describe the advantages and disadvantages for this young woman of having a ‘
i biological heart valve instead of a mechanical heart valve. ﬁ
|‘ [4 marks] |
E
Ad\xu\\o%es lacludte nof hwla, fo fetbar Femambes to |
fould |
Jakr deuys Jor tue M\r o) hwer (e . Bloook dhimners mean
|
dse Cakerort Lot dl»klom*- 63 a_chkild or cause ‘
|
Comprc ahon Lot bleew(iqy,, ot butn. Wtk o beol 0gtccd |
vedve Mase  ¢igues ‘can be avovdad. E
\'\ONW sha ma.,\\r\w( o \,u'\cthO a mr\dqm;qh'm '
_&} 1N ho(oqwax valie peods yeﬂhun.q Do [a( |
|
alvL }'-’Om 6 Olonor ‘%__% /ICLUL JO wout
for o Uil to fod o sustakle  olonor. |
” —
9
END OF QUESTIONS
I
AT oy
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