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Answer all questions in the spaces provided. box

E] The general structure of a fatty acid is RCOOH.

Name the group represented by COOH.

[1 mark]
COAlOO K;ﬁl
IZ] Figure 1 shows the structure of a fatty acid R group.
Figure 1
H H H H H
N
H—C—C—C=0—C—
I
Name the type of R group shown in Figure 1.
' Explain your answer.
[2 marks]

Type of R group uon Saduradid 6}&“—(} occh
\—-

Explanaton Q8 ¢F coafecns o Covben to cecbon oloukle
J
bonol.

s

El Describe how you would test for the presence of a lipid in a liquid sample of food.

—— [2 marks]
/(ﬁ/"""P b_ The el scon +es+:

—t 4 adet Rbhano! andk Jhan woder andd shake togthur,
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In 1935, scientists suggested a model for the chemical structure of a cell-surface bax
membrane. Figure 2 shows the membrane structure the scientists suggested.
Figure 2
E Give one similarity and two differences between the membrane structure shown in
Figure 2 and the fluid-mosaic model of membrane structure.
[3 marks]
Simiarty _ Botw Waue oo ghesphoprd botlawer as b
pc-r\ ,
Difference 1 o Choley lec ol Uk (a f}&uo‘ - mosac
motel. o N’uym(__‘) po} Lo
Difference 2 _No hgco@ro*ﬁ)\ or %w[zp\.‘dt {}USW b.!’u. ta
;ﬁaaf - Mo?aw'o rmooled . 8
v

Turn over for the next question
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E| Describe and explain one feature of the alveolar epithelium that makes the epithelium box
well adapted as a surface for gas exchange. Do not refer to surface area or moisture

in your answer.
[2 marks]

os allned Hun culls anodl Pu walk s
O"lLt} one cel . 770-3 peolecens :"‘u 047 SUon
pathwoy  gves wheech Qages hoawt Yo cljfjuse
Across. So A pok st 5 e >
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Doctors measure the health of Iungs by calculating the FEV4:FVC ratio. box
o FEV1 is the maximum volume of air exhaled in one _u A)

° FVC is the maximum volume of air exhaled in one breath. | d
‘ i

The minimum FEV1:FVC ratio of healthy lungs 1 0.7:1

A man with the lung disease emphysema inflated his lungs fully. He then exhaled as
much of this air as quickly as posmE le in one breath. Figure 3 shows how the volume
of exhaled air changed during this breath. ~—

—
Figure 3

‘EE am= | oy
3 | i

e

VSLUT%‘Q- 7 ]: _/ . i- . | |
( ) :irlad?'n?' 2// H "L|
FEv 29 ik

FVC 55 “ 2' -:..3? 4. 5
. Oél O Time /s

E Use the information provided to determine the FEV::FVC ratio of this man’s lungs.

Go on to determine how many times greater the minimum ratio of healthy lungs is than

his ratio. —mp 93:3.¢ _ [2marks]w

FEV4:FVC ratio of man’s lungs =

How many times greater?

Question 2 continues on the next page

Turn over b
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[I} Tidal volume is the volume of air inhaled and exhaled during a single breath when a ook

person is resting. The tidal volume in a person with emphysema is reduced compared
with the tidal volume in a healthy person. —

Suggest and explain how a reduced tidal volume affects the exchange of carbon

dioxide between the blood an alveoli:
a———— e

[3 marks]
Rs Yue s wolucd voluma o) pir eothaddd s
,({5 S Mo Carbon clioysdt jeumeuniny ca tha uungs
- Thes 'm.qku )‘7& Concanlrodcon ol cq_;locmo&'o:ab un
[/\9 Yl \w«g,.s N}&{ﬂduahg e (;cm_g_un\'ﬂa}f‘o-
prackiant glong which i Cliffusss ot of 4k blooo
take YOO alneol | Thiy comses Sower cliffusion rede
ond _Mor  Cosbon ool Ruma/ning v HMe
Mosd. o

—
e
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- |I] In taxonomy, an organism is identified by referring to the species name and the genus

name.

Maths Made Easy

What term is used to describe this method of naming organisms?

9\ M [1 mark]
RBivonsal
—  —
@ Define the term mutagenic agent.
[1 mark]

A feckor thal tergses e rebe ol wldch

ek ons  aceay.

—

—

E Figure 4 shows how the species Spartina townsendii is produced.

i

The number of chromos i s is shown in some of the boxes.
Figure 4
Spartina alterniflora crossed with Spartina maritima
—_— — B —
Diploid cell | 62 (0 | Diploid cell
Gamete 3»{ W 30 éamete [ )

Spartina townsendii

61

d

Complete Figure 4 by giving the correct number of chromosomes in each of the

boxes.

[1 mark]

IB/MAun21/7401/2

Do not wrile
outside the
box


IAmUser
Pencil

IAmUser
Pencil

IAmUser
Pencil

IAmUser
Pencil

IAmUser
Pencil

IAmUser
Pencil


Maths Made Easy

Do not write
outside the

A mutation in the number of chromosomes in a S. townsendii cell produced a new_ box
species; Spartina anglica.
a—

Figure 5 shows the number of chromosomes in leaf cells of these species.

Figure 5

S. townsendii S. anglica

61 [\ N ———> 122

E Name the ﬂg&f;nz;t:téon that changed the number of chromosomes in S._townsendii
to produce S. anglica-Explain your answer. \7\ g~
Mﬂ/{\ N
Name of mutation __Noa- diyjwnckion ,Y/?
Explanation A} VY shege o] pecoscs plan Sex o lhs
} g

0 loting prochucsct Chyonosomas jﬁ_wt_gg@mdd
Lem«.wa&laadw nthe soue ey

rks]

[_?_[ Genetic variation within a species is increased during meiosis by crossing over and
the Tndependent segregation of homologous chromosomes. i

Apart from mutation, explain one other way genetic varjation within a species is
increased. :
—_— [2 marks]

dom hilccakeon cresfes a : vendon,

Combinodvon o) wmofernad g pedernol

—_
Mot 0Serls.
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lI] Give two structures found in all prokaryotic cells and in all eukaryotic cells. hok
[2 marks]
1 Cto poasn
2 A susjacs vmeubrane v
All plP_kaﬂQ_ﬁg_calls contain a circular DNA molecule and some prokaryotic cells
contain plasmids. TTTTe——
——
[0]4].[2] Scientists have found that th€ rate of plasmid replication is faster in cells growing in a
culture with a high concentration of amino-acids tharia culture with a lower
concentration ‘of amino acids. = ——— -
Suggest one g}planabon-for the faster rate of plasmid repllcatlon in cells growing in a
culture with a high amino acid concentration.
— [2 marks]
Aninoe oecoks ant. Lsgol Lo pm«ki‘.f\ syntasis | go
oeeemm—
WM W Qmng Aoy e pro¥eins, e prvo"-'*db'-
Ertvncey oovolvad e JIOVA yeplicedcon  ar ovolins | so
— e ¥ e—
naorl o) }hause ZZE VPN welih et fo  farsks PMR
veplicak:en
\
LT —
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A sicﬁ\_ttst prepared a culture of a bacterial species.

* She extracted the plasmids and the circular DNA molecules from a sample of cells
taken from this culture (A).

* She then a_gid\ed antibiotic X to the culture and let the cells divide for 4 hours.
She then extracted the plasmids and the circular DNA molécules from a sample of

these cells (B).
* The scientist separated the plasmids from the circular DNA molecules in A and in B
using ultracentrifugation. -
Figure 6 shows her results.
Figure 6
A B

[ Centrifuge tube

b ;\ Plasmids@h OLY‘ A
l—\ Ciréular DNA/i‘- "

molecules
Without With
antibiotic X antibiotic X

~——————

EI What can you conclude from Figure 6 about a structural difference between the
plasmids and the circular DNA? Explain your answer.
_— [2 marks]

Ciorandos DA s bigaes omd st @5 My lgwws
Aoron Pux commn_}gwo(s b Lofrom .

———
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E] What can you conclude from Figure 6 about the effect of antibiotic X on plasmid box
replication and on circular DNA replication? Explain yo
— —_ [2 marks]
s dhe  cirodar DOR bt o e st vl cn B
and 8 1 Ha's S‘c,u:‘?g_,}- (s % Shops .
Houu.,u bagne o l ‘on , A comhnues anol
Cnveeses as MR bond Jor  plasmacls (3 Lovolter
——— . I — —
i B #h-"" wovth XMW e wi'bront -h n.
S Kl
Turn over for the next question
Turn over »
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A student investigated the activity of the enzyme amylase. He cut three identical wells box
(D, E and F) in starch- arch-agar in a Petri dish. He added 0. 2 cm’ of:

° aﬂ_ly_laﬁg_mluﬁon to well D u“ak&l
* boiled amylase solution to well E WW 8

¢ water to well F.

After. 60 minutes, he covered the starch-agar with iodine solution.
Figure 7 shows his results.

Figure 7

Well D

Petri dish

Clear area

‘ Key

¥ Blue-black colour
Starch-agar

Well F
\
|_1_—| Explain the appearance of the agar in the clear area surrounding well D.
S~— " [2 marks]

- }O 1
ﬂmh\w& MoLm\L\vs#.s Sl-o.&»\ Mo siag,
md'bc,wfas a(«b meltose .

Yo e sokikon Shat gk bl 61 Ul peakiont

o“a‘-’"\-"lS& et %MM@J}‘-
Chveh o Ub,w ure (3 oted.

/
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- @ What can you conclude about the activi ity of amylase from the appearance of the agar i

surrounding well E and well F in Flgura 77
- " WQ/OL l:_mks]
Ueedor s ugeat

as a  cenbrl L Qs “\-l.;t Us rw
i —
Yo s Ne ,'\quxu%w; ‘g _S‘AU!-L\ , S0 lpctq.ucvm Us
o aumylast.

4'1501%;-56&”%"4’ Qs cym&.ﬂuw

_Shodo= w‘-t\’- LJ”‘-\LM] §0 " wmehll o break olown
/ T—
Qlorek |

S~

- E The student cut out a piece of agar from the clear area surrounding well D. He
obtained a solution of t nces wntam

Describe a different biochemical test the student could use with this solution to
confirm that amylase e starch in the clear area surrounding well D.

[2 marks]

_/:” Sbuﬂa.;bw brohen  gown [ weslase ds

\Mr}wh\sw' M@ which can be o&k«‘?‘# by
e Bowdech reagun). Add Buncotichs gotun'on -~
Logwed oud haot fo o) Gask BOE, {| gin pue
_Sugars Uhke nothose & prsert R wild set a
low Chomgt 1A/ grean [orarat

Question 5 continues on the next page
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The diameter of the clear area around well D E 18 mm ) hax

In a different lnvestigatlon the student prepared a dilution of the amylase solution. He
did this by mixing amylase solution and water in the volumes shown in Table 1.

Tee—
Table 1
Amylase solution / cm® Water / cm®
16 24

He prepared a starch-agar Petri dish identical to Figure 7, but with Kﬁl:l‘lgb well. ?-le
added 0.2 cm® of the-diluted amylase s?lﬂﬂmﬂuﬂﬂs well and left the r

60 minutes.

[0]5].[4] use all of this information to predict the diameter of the clear area that will form around
the well containing the diluted amylase solutiof.
M

Give your answer to the nearest whole number.

Show your working.
461‘2‘4""‘( [2 marks]
< Hond  Solllon 5 waslr
of tes Yomd 4600 Cumg last

’f" - 04 s UO% g sakon & Onglase
L 400% B Quglase Agmn sbiorafor

— Answer mm

S
- IEI The student used a ruler to measure the diameter in mm of the clear area around
—
well D in Figure 7.

Use this information to explain why the answer to Question 05.4 should be given to
the nearest whole number.

[1 mark]
“The F&Owﬂq{awa olown o L 4"1& So

rc£ naJ W«R vekue Yo higuss oS ey
sraod =

JwM“"A anll m :

]mm LW«IJ,}
L
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The fruit fly is a species of small insect.

The fruit fly has a gene that codes for an enzyme called alcohol dehydrogenase (AD).
AD catalyses the breakdown of alcohol when alcohol is in the insects’ food.

\_/ C—
The gene coding for AD has two alleles, AD* and ADS.

[0]6].[1] The enzyme encoded by the ADF allele catalyses the breakdown of alcohol faster
than the enzyme encoded by the AD® allele. Suggest why,

[3 marks]

D.]k«ud' OLQ/UL\ Cﬂ"’L‘- Jor e/ sr priacary

e S
Sh\ud‘lkrt d ng.guu_ GJ unlre a..u.dg /ltlr#r‘( whar
protlss o oldgd phus obypede o L gy St

well (aunse O&M ondls c&' ooty fo e |

diflecsn) Iohosy g vt guodanon s . Tl
edesncnes shage o our Qutrgua  thackry ch
achve sefe. AR Codb-s ,for o Q.u-;’_l,.(, Jlct gm‘v"“’"a z
hry & el ,S‘WC—‘O bet to shbStmtr oo.gcer /_ﬁ&st‘f, So

—

Mol QUi — Subshade Cowploces [o/mtel (b G gling, Hio.
v v ” >

A scientist took a random sample of adult fruit flies from a population. He measured
the frequen is sample (generation 0). He then:

* selected 100 of these insects at random and kept them in a container
* fed the insects food containing alcohol
* let the insects reproduce

* repeated these steps for 45 generations of fruit fly reproduction.
—

The scientist measured the frequency of the ADF allele in the 45th generation.

[0]6].[2] Suggestwhy the scientist took his sample from the population at random.

-_— - [1 mark]

Ruocd Cuzm bias  (n bk (néﬁ'vfo{.%fd
O’ JMp(J_J

/2% RNV ) cluctodly /w&&d:w
A o FPlatio

i
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Table 2 shows the scientist's results. box
Table 2

Generation of fruit fly F
reproduction Frequency of AD

0 0.20
T 45 < 0.74 ‘
E] Alcohol is toxic to fruit flies. Suggest and explain why the frequency of the ADF allele

changed during the 45 generations.
- ——

- /? l*DT:J\ [4 marks]

Lees oot ADT Qo o beed Jou adesbol Pab ¢ 4
riste bo dhem . Ty maans they hawe o golackivr -WJ()L

_pdveudase oves AD who g-e luss ‘i{k‘cxw;—ﬁq

s Qolveskar  olbows RB’FQg—wyw volwiclu ats
b Feprogs ;wl/d/& bellor gt [Ryro R co bekber fuan
A03 cao&'v'-'oha.Ts_;?:ang fuis fhey mt-—f“—f\swem
e Q0T gaus  to nxd guuarodion. OULWM
M cpanges Yo alale frouuney v jes £q,,mm,
fo nake bae ADT Quar  Mope Froraat.

—

[0]6].[4] Identify the type of selection investigated in the 45 generations of fruit fly reproduction.

ick (v box.
Tick (v) one _—
No selection
s Jowacs gulig
Directional selection ik ]
gwon avl(Mo
Random selection
Stabilising selection q
Turn over b
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- E] Describe how an ATP molecule is formed from its component molecules. P
/

Q,\ b b T [4 marks]
ATE ¢y pmads we Prow» a oule.in_dg@w MWM

base gnd  tuee phogphats.
db & Jornudd  from ADP ik & cljnett by hewey,
only ) phosphates. ADP convukd wpe ATP by
—_—
A TP sunbase freugke a Canocusgun reach'cn, f
- Liemov U\/L

OO\ 0 PN

A scientist investigated the effect of cyanide on the rate of amino acid uptake in two
types of Escherichia coli.G ancrﬁ

® G cells produce enzymes involved in ATP pro only on their cell-surface
membrane.

* H cells produce enzymes involved in ATP production on their cell-surface
membrane and in their cytoplasm. —

Figure 8 shows her results.

Figure 8

PP -lff{—Gcells

Rate of
amino acid

|
TN
72 ik Gl B | : H cells
N ey m N
i . SR ——1 :

upfake — .
!a!'bitra ‘l \~---.__I
units 1__}( & pr e '!
SRR oD ;
b X ivwo YN N
00 10 20
“~  Concentration of cyanide

solution / mmol

i
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|Z| Use Figure 8 to calculate the percentage decrease in the rate of amino acid hax
absorption by H cells in 30 mmol dm™ cyamde solution. -

o

C-aabudl. 78 uwh 9 aﬂ"""O oc'd ehsorkven [1 mark]
‘“-43 deogs ¥ 42 ab " Tormmed Ol

\—-_\—

2§- A2 4.6
Q 31 6 Se _'.{__.61—‘/: g
2.5 EJWAnswer §F.1 %
%
= 57.4%
- El Using Figure 8 and the information provided, what can you conclude about amlno
acid uptake by G cells and by H cells?-

[3 marks]
Amino god yphehe s done by achive Franspt los
e oM. C«aw““ has  an 9/#*‘4 mtuang #
Y S0 Mow:k W}mﬁ Sl'om-
o MML Ps %Liﬂs Yhad Can Oth,g QY”OOU&QL
RTP of “u raembrosa S"O_Q_M’ku K#Mﬂ;mclh
¢ Sweeask Cuannds  sheps &Iﬁegmdcon o) ATP ot
e ppmprone Witk Loontl b2 neocled J.:;r ach'\e
}—.m_,,&. Bw W s TP produehion Can oy

—~———
On o~ Y C).ﬁ\'vp(Q$M [oc wma V‘-w'-knw__ 8

Turn over for the next question
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A scientist investigated a sequence of reactions catalysed by two enzymes, GOx and
HRP. Figure 9 shows this sequefice of reactions.

Figure 9

Glucose Oxygen Water Colourless
> Y sttt C pigment

Gluconic o Green

amd i Hydrogen peroxide pigment

|I| Use Flig:dre 9 to identify all of the products formed when this sequence of reactions is
completed.

[1 mark]
Qlicowe owrd  grean pranand. cund ook,
) e e — —

\zl The scientist joined DNA molecules together to make tiny cages. The cages are
exactly 20 nm long, 20 nm wide and 17 nm deep. —

He trapped one GOx molecule and one HRP molecule together!m each cage.&
The GOx molécule and HRP molecule fill 9% of the cage volume:
The volume of a GOx molecule is eight times larger than an HRP molecule.

—
Use this information to calculate the volume of a GOx molecule. Give the appropriate

unit with your answer.
%)
E !Qm HRP [3 marks]

o ARE AR Y
—

Show your working.

@Cﬁ,_e?_ﬂﬂ x9 2 @42

100
AGAT 4 g: ThUnnd
D -

Answer S44nn?

S0

I Ill WI III”“I 1B/M/Jun21/7401/2
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The scientist investigated the activity of GOx and HRP enzymes when they are:
* trapped inside cages (T) and
* not trapped (NT), but free in solution with no cages.
/\_
Figure 10 shows his results.
The error bars show + 2 standard deviations.
+ 2 standard deviations include 95% of the data.—
Figure 10
81
o| [l
| A
Relative y
activity 4 — W e
of GOx \/
and HRP S
2 [

2 4
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E] What can you conclude from Figure 10 about the effect of trapping GOx and HRP box
inside cages? T : q)/pw
ﬂw W [3 marks]
ﬂb'“‘- 2 boss AOV\*’ ow.r‘q? W Can Qg9 Thare s
a SCQV\‘,‘JCM% M%ku relatcve af.k'tﬂ-“j (VSLV IO
Yo %‘l:,\ﬂ:) Owﬁhgwa( “The esror bass peprset
Mo Shwdasd dipoations Yoot abso ooad owu lewp .
s

E The design of the scientist’s investigation did not include a suitable control.

Suggest a suitable control. o,/{‘a DI\ A @7@
[1 mark]

A Yvedoent phet that Us g anEge  OLhAY | S,
—
a pncdured form o e

Mltélmg.s.

Turn over for the next question
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[0]9].[1] Explain five properties that make water important for organisms. bes

[5 marks]
Wedes ¢y Comportort bo oMl forms of U . Thiy o5 ot

IIO cés proﬂ{}dh'b} Wee lou!ma am

Chony oc + F Qogles.

A adse Way a,h\»@k ot copauty ] fy allows  ovats
change. . S
mewqw‘{\wud o @@ww
P | Twes halps Yo Support woker toluwas v plants
uhidh they 1ol on for Socfprt Spudue AF ako produaces
Gw{wu. Lmsdc-n_)ﬁ.p Sy e Shuchee g Sat
N e B \Y)
C)’?oﬂ.'-'sms as (-Uw
sti'(-a bt otk Logk cts Qn@orhu}_Lmdmbom s
e —
Lstd la Nudmolysey yRadtons a3 wld e W
ﬂhﬂfbsqﬂf“{&;_
j pal =2k
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El Describe the process of semi-conservative replication of DNA.
T [5 marks]

DR o5 bud v o oboubte bateee thar  ntack
o have cbs hydeeogn Lanck brohu betuean basa
poies befo seplicalion, TAS o5 ofone by TH R Wlicase.
Qv Hla tuxo shaudls are &pumd 20ch Shoso! Couna
be wasd EQSQW Luw.m Suus Const/vaftu
repWettvon . s paans that On Ef_ci"'@’ DV onx
Shond a . DNA ol be '}m Jha Griginat DM noplecudn
wmd was bulf 56 oM mdg‘:&,
boused on Jar orcgensd as o gk Yow Con
wse Oft?ﬂ\_'no! Slauneds as g Mumplla Wba}t as
g daskeds by wy Complsantan o Mot bast paars .
N potrs wet T andt C?urs with G~ asof Wse Veosa.
Udkan cleohulty Mowe, Ul Ty Covplussesdtory &
bouse posriny do the 4-2,..\910._}4 Skramw PR polynemse
fovay s asmel\lofrols towfrar o form WL Seconol
ghruset . Pt Mm&l\ e jocend by W

Lomation o! ?hosnh.odde,sk( Lonols,
q S — —t
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