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Answer all questions in the spaces provided. - box

; lII The general structure of a fatty acid is RCOOH.

Name the group represented by COOH.

[1 mark]
Cartroky | gy
| @ Figure 1 shows the structure of a fatty acid R group.
Figure 1
H H H H H
o
H——(l:_.(l:—C:C_C—
I
H H H
Name the type of R group shown in Figure 1.

Explain your answer. |
[2 marks] |

»
Type of R group _ ANA co bt a {—ec/ (/Z/ ;%./L Al r//

Explanation ) C-7L -

v bl Lo 0&«/,7

j LT_' Describe how you would test for the presence of a lipid in a liquid sample of food.
[2 marks] |
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In 1935, scientists suggested a model for the chemical structure of a cell-surface
membrane. Figure 2 shows the membrane structure the scientists suggested.

Figure 2

Proteins

. EI Give one similarity and two differences between the membrane structure shown in
' Figure 2 and the fluid-mosaic model of membrane structure. |
[3 marks]

simiaity _[So2. e 2 2P VY. g1 kesphatin )
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- [II Describe and explain one feature of the alveolar epithelium that makes the epithelium S0
well adapted as a surface for gas exchange. Do not refer to surface area or moisture
in your answer. 5
[2 marks]
o * |
¥ 3 /I < Con) «
4
ThL 1ot y 78 o) e b pithency TR0
e B, 4
¢ "% 7 i Sim %
«
/
Lo fadce plare 04 MA"/J7
0 4 1B/M/Jun21/7401/2




Do not write
| outside the

Doctors measure the health of lungs by calculating the FEV4:FVC ratio. ‘ box

* FEV, is the maximum volume of air exhaled in one second.
* FVC is the maximum volume of air exhaled in one breath.

The minimum FEV,:FVC ratio of healthy lungs is 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 possible in one breath. Figure 3 shows how the volume
of exhaled air changed during this breath.

Figure 3

4 i { ] I ;

| geamE: SEaZERERE

|

31 z Eassemans

EEaasans:

+ I ! |

Volume of LLLE 3
exhaled 2 ; —
air / dms3 : T

1
0 ‘ : —r - ;
0 1 2 3 4 5

Time /s

[zl 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. ,
Fevy= 20 rahe = L, o Rmamel
I:VC = 2‘% 3'ﬁ

FEV:FVC ratio of man’s lungs = (). [9 ] /

How many times greater?  |. 1}

Question 2 continues on the next page
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- @ Tidal volume is the volume of air inhaled and exhaled during a single breath when a ‘f box
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 and the alveoli.
[3 marks]
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D:l In taxonomy, an organism is identified by referring to the species name and the genus =~ 2
name.
What term is used to describe this method of naming organisms?
[1 mark]

@/num{/‘/ ylornal nclatlowr -

| [0]3].[2] Define the term mutagenic agent.

[1 mark]
B 0 90ors 2 0ut 1) pon, octry Tod
G s 77
forf B2 fZJ rele ﬂw 1yt ubaad

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

The number of chromosomes in cells is shown in some of the boxes.

Figure 4
Spartina alterniflora crossed with Spartina maritima
Diploid cell | 62 40| Diploid cell
A 4 “
Gamete 2\ 20 Gamete

Spartina townsendii

61

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

[1 mark] |

L
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A mutation in the number of chromosomes in a S. fownsendii cell produced a new pob
species, Spartina anglica.
Figure 5 shows the number of chromosomes in leaf cells of these species.

Figure 5

S. townsendii S. anglica

61 122

- EI Name the type of mutation that changed the number of chromosomes in S. townsendii

to produce S. anglica. Explain your answer. !
[3 marks]
Name of mutation 70 /— V/,/b'jju AChs A
Explanation (107 p/f1jy0hin teprding sunve LEY
[t Ty e . ¥t
1" ooyt plivricion Lileen g4 Hbcr o]
MKL_%ﬂﬂﬂw&@ ,
. 3 g ‘:

A/%/w\ﬁ L-?/QMQI oleffatoull 1ot Fuu 6/&1/:/94)%‘/

Y. A

huo tao Copdy o) TXE ot 0Lhcamedimd
Whill LY pfutr feyr baa  #o lepes <
,/(1,0 Dok Chrimelsnd .

[ 0 I 3 l U Genetic variation within a species is increased during meiosis by crossing over and
the independent segregation of homologous chromosomes.

Apart from mutation, explain one other way genetic variation within a species is

increased. ?
[2 marks] 1
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| EI Give two structures found in all prokaryotic cells and in all eukaryotic cells. { P
|

[2 marks]

1_£/4«J'OMIQS
| 2 Yl ( Lopsaiborsiudts: st /)
QU Jorjge mémemn_q

477 CAZ—)‘@ (Afpn . ‘
All prokaryotic cells contain a circular DNA molecule and some prokaryotic cells
contain plasmids.

- @ Scientists have found that the rate of plasmid replication is faster in cells growing in a
culture with a high concentration of amino acids than in a culture with a lower
concentration of amino acids.

Suggest one explanation for the faster rate of plasmid replication in cells growing in a
culture with a high amino acid concentration.

[2 marks] |
{ 1l Z :—\ Vg y ’ 7 k
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A scientist 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). g

* She then added antibiotic X to the culture and let the cells divide for 4 hours.

® She then extracted the plasmids and the circular DNA molecules 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 D)oo mids — j
) B o DNA — T—

molecules o ‘
Without With ‘
antibiotic X antibiotic X "

“ @ What can you conclude from Figure 6 about a structural difference between the

L

plasmids and the circular DNA? Explain your answer. !
[2 marks] |
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[II What can you conclude from Figure 6 about the effect of antibiotic X on plasmid p o hex
3 replication and on circular DNA replication? Explain your answer. ‘
| [2 marks] |
: r f
- « . 7/ ¢ - ' x|
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Turn over for the next question l
i
1 :
|
;; i
!
|
| |
|

|
| |
%. ‘_
|
s i
| |
| 4
l
|
| |
|
E E
|
’ x-
| |
|
% !
- Turn over »
L




solvedpapers.co.uk

14

A student investigated the activity of the enzyme amylase. He cut three identical wells
(D, E and F) in starch-agar in a Petri dish. He added 0.2 cm3 of:

* amylase solution to well D

* boiled amylase solution to well E
* water to well F.

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

Figure 7

Well D

Petri dish

Clear area
Well E

Key
Blue-black colour

Starch-agar

Well F

II] Explain the appearance of the agar in the clear area surrounding well D.
‘ [2 marks]
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lz] What can you conclude about the activity of amylase from the appearance of the agar 5
surrounding well E and well F in Figure 7? ;
1

[2 marks]
(vt & bowV ammoal as odetd. Thi pesn)
A= /ng-/,,m«e bod borm  plopctune /) e bl
~ 4
M_CJM(/ nF bt ald A Qe (fovek ook
U 4
/)/l(/f’ ’ ' (ni
J A lo~nd r -

O

@ The student cut out a piece of agar from the clear area surrounding well D. He
obtained a solution of the substances contained in this piece of agar.

Describe a different biochemical test the student could use with this solution to
confirm that amylase had affected the starch in the clear area surrounding well D.
[2 marks]

£l Lfém&//c’/»r Kptunhd 7o T4 Kelvhi— 0l fme((

57(/601 574,0 Coerlon g% b 120 Ggar ,ééf[gé 2.0 E

Q J/Ncew,wmawd amo-dm o/é://c/c r\(/ //;/Lac//
/nmca/ﬂ/f /)/‘eUf\u & 4 AQW&U\7 /fuﬂrm/ ‘

Ly Mmutble. 47 Subshre’= bie |
Lotog Goere wﬂm /«@Wm7 Bugs

Question 5 continues on the next page

Turn over »
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[oTs][4]

[o]s][s]

L

The diameter of the clear area around well D is 18 mm

In a different investigation, 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.

Table 1

Amylase solution / cm?® Water/cm?®

1.6

24

"1 Do not write

He prepared a starch-agar Petri dish identical to Figure 7, but with a single well. He
added 0.2 cm?® of the diluted amylase solution to this well and left the Petri dish for

60 minutes.

Use all of this information to predict the diameter of the clear area that will form around

the well containing the diluted amylase solution.
Give your answer to the nearest whole number.

Show your working.
lbtdy =4

%éym = A% clluhor

02t 2 LE

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.

DO A0thu0 buman Loyl e
4

-
Answer ] 4 2
T

—_—
The student used a ruler to measure the diameter in mm of the clear area around

A Aﬂfrd,m/) yZ

f//‘u/ A __rudl [ plddyete ot - fre /,(c-a/ﬁ‘(’//(n*\/.,

IA L [(Gnm) «
%4 &

| outside the
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E
|

[2 marks] |
|

mm |

|

[1 mark] |
I
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The fruit fly is a species of small insect, | box

|

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.

The gene coding for AD has two alleles, ADF and ADS.

.[1] The enzyme encoded by the ADF allele catalyses the breakdown of alcohol faster |
than the enzyme encoded by the ADS® allele. Suggest why.
[3 marks]

|

— - {
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A scientist took a random sample of adult fruit flies from a population. He measured
the frequency of the ADF allele in this 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. i

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

16 Osid biod This smuton fao reSultt
M% +o bo /nend  pobalcp.
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Table 2 shows the scientist's results. *
{
i

Table 2
Generation of fruit fly E
reproduction Frequency of AD ‘
0 020
45 ' 0.74

- E Alcohol is toxic to fruit flies. Suggest and explain why the frequency of the ADF allele e

./,200//701/{%/70/\« ' r

changed during the 45 generations. ‘.
[4 marks] |
'/4,_ ‘ - fh ;
1L2d write A7 gl Pod 4 Aot kol
Aol ntricy) 1072 /M(u/\o// e a rlulf E
£re, s JS(octs tsbnt baoas M/L,*l—n Pearinind |
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|
?

i

Tick (v') one box.

El Identify the type of selection investigated in the 45 generations of fruit fly reproduction. ;
1

L

[1 mark] |
D trechonin delovhon Dliun Wiy,
i spra s i W»wfj n onl AAL|
No selection / e muan 14 ﬂyﬂw{/\/flﬂm
Ieyviod epte— er g v s L0
Directional selection >< ot oo, Cresl ae g OTWr -

Random selection

Stabilising selection

Turn over »
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II] Describe how an ATP molecule is formed from its component molecules. “ e
[4 marks]
4’7/0 vy ullechdd el i Oh Y208 |
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A scientist investigated the effect of cyanide on the rate of amino acid uptake in two
types of Escherichia coli, G and H.

* G cells produce enzymes involved in ATP production 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 g
TE i
] Key |
- frd ==—-Gecells 13
Rate of 0 Ll ;7
amino acid N
uptake o %
/ arbitrary -
units B
IERERRAARRDENES |
20 30
Concentration of cyanide
solution / mmol dm-3 }
s
i
i
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5

- IZI Use Figure 8 to calculate the percentage decrease in the rate of amino acid i
absorption by H cells in 30 mmol dm=3 cyanide solution. '

. 2.8-1C = )L [1 mark] |

> ,/,'_,é'_f/fUTS'Z/L/ |
2-8

|

Answer 6?',1,—;*‘ %
— |

- Iz] Using Figure 8 and the information provided, what can you conclude about amino
acid uptake by G cells and by H cells?

[3 marks] |

frins 1)) ur fukon i by ackiod liariaort-Lasy

@' ,ﬂr?)//htlﬂ Pm}././r\/@ O Nnrborontd Aﬁpf/ /‘7434(7::/{0
( B c o
i / g1/l i

v
|
1
{
|
|

|
QLY ufllpdl §vn S on membaandl. I e/ A'T,/Jg
Syaness ) proppmibin Bl on Ao pitmbrond
Lzt Conhadidi e e Cepfuplonng M,/J
/e/&c;l/lmﬂ-) and__achel 4. $ix (’,7/7“4/1!;4/1 41/\ |

U O Pl amine g’ pptodtt bon 221

-/
H Z/faff l/l/lf’lxc)'-«/ Cvl’vlﬂ/l% /:L‘U/(/\},

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

Figure 9

j Colourless ‘
Glucose > Je i C Oxygen Water pigment
Gluconic i Green
Soid . Hydrogen peroxide pigment

[_T_J Use Figure 9 to identify all of the products formed when this sequence of reactions is
completed.

[1 mark] |

Clutoncc aaﬁ/; sl g retn fegminl

E] 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 in each cage.
The GOx molecule 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.

Show your working. ;
VO/&,(M Cex - 2o YL07,7 = ggm nm3 [3marks]§
Viduns Said B Lo 2 6B0DKS_ - fip ot

SD

Velune ¢ Wrp . )
/ 'éj‘ = 63 nad |
V/WW ﬁ ()Ol: é/"l - ki & ,S_l’/i:gf;

Answer gé/é/ A M?’
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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

T

Relative 4
activity

of GOx
and HRP

2 4
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| N
{ E What can you conclude from Figure 10 about the effect of trapping GOx and HRP e
5 inside cages?
| [3 marks]
|
| /mmma GoX an/ HEP ypncrtnitd 1ol
&MQQF_% (Aentthdd iy Arhnt, oA
, ,,!Lozn /hca,vf m,a/ Canadt e lu/ HADO ‘
1 5
| /L\AAQ hocmain ¢ /CLJ /?aL—c«-/‘L/ﬁrr// ‘g
l 1
A0 ////A hint plo  net diksr Ao, |
| {
i i
| |
| |
[0T8].[4] The design of the scientist's investigation did not include a suitable control.
| Suggest a suitable control. :
| [1 mark] |
| ; |
| - A’u Heb ¥ ff;n/m// WA(A/(/L/(/ ke a Aot |
| Ly wit /nzwm/n fOood Aol Jreoy, |
i ‘
LT Z/@// AMAR ( / | .
z Turn over for the next question
|
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| |
| |
J i
1 ;

T
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III Explain five properties that make water important for organisms.
[5 marks]
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! Do not write

|Z| Describe the process of semi-conservative replication of DNA. |
[5 marks]
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