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Instructions

® Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Show your working in any calculation questions and include units in your
answer where appropriate.

® Answer the questions in the spaces provided
— there may be more space than you need.

® You may use a scientific calculator.

® In questions marked with an asterisk (¥), marks will be awarded for your ability
to structure your answer logically, showing how the points that you make are
related or follow on from each other where appropriate.

Information

® The total mark for this paper is 80.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.
® Try to answer every question.
® Check your answers if you have time at the end.
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PmszeLr ALL quéstion S,
Write your answers in the spaces provided.
Some questions must be answered with a cross in a box [X. | If y ange your mind about an
answer, put a line through the box 58 and then mark your new answer with a cross X.
T Living organisms/are made ot cells. The structure of a cell is different|in bacteria,
animals and plants
(a)] Which row shows the correct names of the organelles that could be found in/the
three different types of cell? y
//
// 4
)4
acterial celi i cell ell— 7
A N
A | Plasmids s0lgi apparatu Centrioles yamay,
yal
/I
Ribosomes Centriole
. | Centrioles Ribosomes
Amyloplasts _entri
(I ) T:IC |J: \v a8 T p 1 VS ani C n Iai \_ei
/
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I/
' 4
,/
//
P /
A |/
L Y r M .:;m'ar tion:x-6000
(N—Calaulate the-diameter-of thisnucleus-in-tm
nswer..... um
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(ii Déscribk 1tﬂ1e %eatur%s shown in t% h D%IOC raph that allow this structure to be
identified as a nucley
A
4/' //
.......................................................................................................................................................................... 20 748 R
4V
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2  |Colour blindness|in humans is an example of a sex-linked

cO

ne

(@) (1) Which of the following lis another example of a sex-linked|condition in humans?
theroscleros
cystic fibrosis
>mophili
) | lungcancer
{ N retralia [0 VAIPN al sy IS PRGN A il M IAC £ £ N
oy | '-\‘u_tl Ha Y- OTHY es—are ot Y HHN( omMmbarec-witn—U.4 remare //I /
xplain-why-colourblindnessis-more common-in-males thar fem@ire%l
I/ [
I// I/
............................................................................................................................................................................ AN,
/
/
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//
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(b) DorrHstik cats have‘ a b‘ena f&)r fhr col )LA that ﬂs *our donl ion thé X chrom 4c me.
This gene has two alleles, one producing orange fur and the other producing
[ I s
al ]
Tortoiseshell-cats-have patches-of orange fur-and-patchesof black fur—Thi
b T~ h
patte II\J‘I’::’II \-G:IJLIalI MISTUs 'ai"f U I\.n‘)'i ,If.'_ nalercats
Vi
/I
YAV
/
l/'
/I
4V
/
N
With the help ofra genetic diagram toexplai y to/:.es”e_i_ctl
photograph is/unlikely to be male. 1/
//,
Ay
i
4
T T 7/
/
..... = ,’ T
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| 8 R 18 O O O 5 O 0 A O Y 0 L
)4
......... o
...... A anm S LG R L
/I /I
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(Total for Question 2 ma i
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3 | [The pancreas is an organ in mammals that secretes enzymes and hormones.
(a) State what is meant he term organ
I/
........................................................................................................................................................................... I//
/
(b) In an experiment, cells of the pancreas were provided|with aming acids labellgd |/
with a radioactive element|.called tritium /
/ /
The graph below shows thel distribution of triti ithin different orgdnelles in
the cells over a period of 120 minutes (A
| 7 %
V.t
)4
TO0 =
(C L
]
o
~ "J =
I/
S
x 50 /
+—
-f\l 4 /
j: -\ l/f
..Q I N
3 N / i
v / \ T
// \\‘ \x\
NG —
] C N ~—~______
/' ‘ I/ q / T .I. T T T T 1 -—I IT -_I
q 0201 30 0 0 0 70 .8 9 100-110_12¢
[ /
/ Time / minutes
4
/, Key
— — — | Golai vesicles
Secretory vesicles
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(i) C$Icu|z$te thé rate at which tritium moved out of the Golgi apparatus
between 12 and 25 min
A
Answer ...
(i) Analyse the graph to explain the route taken by these amino acids within the/
pancreatic/cells /
4 ,//
4/' //
............................................................................................................................................... A
4V
.................................................................................................................................................................... I/. ceee shesechodsosasladoraadectocirtiiiiiriisnnanns
i
...................................................................................................... )47, < N 1 L
1/, '/
/
........................................................... ,/ /I
i
............................................................ 7L 0 O U A oo
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T T 7/
....................................... N7 A m e e e e e e e e e e e e e e
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// e == e e e e
(Total for Question 3 = 7 marks)
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4 | Plants of the S‘ole%n acege family, s&l’ as tJnnato and topbacco, have adaptak ons that
defend them against pests such as caterpillar
(@)-The leaves may be covered in sticky hairs and parts of the plant may contain
L Po\lvi c
) LYY mac af ) H AN lante haolC S con il N
I\,l TII +\l lr, o Ut ) JL TI 1 LUPATAYA Ill, i_'l If\ ?Il_ OJI 1 | L § flllll]alr
at al an havioural
at al and physiologicz
havioural and physical )
/ /
/
*havioural and |physiological ,
/
(i)-The drug-atropineis-extracted-fromthe plant Atropa belladon .-',aj#@ nbér-of
- / /
< PUIdIiiaccaci IIII‘I. / ,//'
/
"ltlbpll C beusedtotreatindividualswithranex elldjil‘v“v /E‘/h ate. 1t
can befatal in high conce [
describe C rary dru af se for
atropineto be determined.
/
/
D /
/
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(b) Caterpillars of the hawk moth, Manducaquinquemaculata, are Known as tomako
hornwor
Tomato hornworms inlv on-theleaves.of tomatolplants
y: a ainly fee atopla 5
/7
/ /
/
/
/
4
///
/
/I
/[
/
4/' //
/I
/S
/
anduca sexta is a closely related species. [ts caterpillars are gélled tobacco
hornworms and they mainly feed on tobaccgaleave / d
T 1/, '/
The caterpillars of each species y bef feeding,dn efther tobacco or
tomato plant YAy
,/
4
(i) | These caterpillars yr ause
/
A hey are ~all , I ——
/
) they oth m lars —
‘ /
hey 3 ( S I —
Y \
on| D ing to the same family —
T T 7/
/
g /
_] 4 /
‘ V4
)4
4
//
/I /I
/ -
.
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5 ('ér et{c bive rsity can be determined by the frequency of different alleles/within a
population
,  (a) The table show mbers of individuals of each genotype within three -
different populations of the same species, P Q and /'/
=TT 3 b Uit v ~
/
/
Population /
Genotype /
P Q
AF e 37 219
/|
]l = 20 1~ /
A 2 52
a 128 24 395 /)
/
/
II L‘f\ -\l\f\l‘ Vi l‘\'\l'\ l'd \ /. el hi ¥ 'lf’\ l'd III :"\P'\f l4 /
I\II TI l_tn JIC | LW ILTA'A tl I 1N | t 1L y]ﬂ Ir}l H‘I AN 1 Il LW ol fl | P 1 ‘\j/'l //
/I
iy - ; L W7
IGFFEIEJI leterozye Sityin >
051 4 ,/',
( 039’ /
7
1, V4
y4
Which of the following i het ndek fef R?
A
A 0.10 é —
24 / ——
0.3 b / I —
)| 0.44 i | / ——
/f
Gi)-l z yeither-populationP-orpopulation@
\ ~
I [ ac b apn inhreadi
1 ] / 1 ] LI 1 I e Al J
T T /I
= /
_] 4 /
i .. < _disiiiiininisininiaia i
)4
4
...... /, 4 V4000 O O O A A Y A O A OO 2 50 0 U U O 0 U D 0 O oo
/I /I
// ....................
L
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(b) The Iberian lynx Li/m pardinus, is very rare. The wild population consists of less
than 200 indivi S
I/
// g
Thellberian lynx and the Eurasian lynx are both found.in Spain, The Iberian lyAix
i bits-open-scrubland-and-the Furasiantynxinhabits forests /
g A/
Thao lbharian | /licle Har +n A Hiipae I EYN ' cle Al 1 Al ¢
ey 1 IIIIII | ) Ildll 1 | 1y 1‘ L | AW ) Illyll [ INLE f ll‘]lt\ 1 18] I/éll/lr 7
| ¥ ad o ) ¥ oY ; [ of Il
JUCiia T N o // /
FAAY o ] 1 " L ] l/ 1
'\[‘ I\'ulal ‘Vll‘) Cl i Cli.ll yIX -I\J‘L—ily r pu_Llli IIVAVH ntn 'I:J joia i‘)lll\
...................................................................................................... ¢ O O O 1 D
Ad b e b e
D /
S i S R R R R S e e R W
4
I/
' 4
,/
//
P /
A |/
[ /
/
4
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(i) The/lberian lynx has low genetic diversity!
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| >, Total for Question 5 = 10 marks)
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6 Ir{ th‘e 1§7bs, a theory for a new system of taxonomy was proposed by a scientist
called Woese
(a)-Describe the process by which the scientific community critically evaluates
new-theories
I/
....................................................................................... //
/
.................................................................................. LA
/|
/ /
I// I/
/ //'
........................................................................ .)/4 RN AN
/
/I
/ /N
I/, /
/ ,/’
I/ //
..................................... ,/
(b)_This new system of t 0 ent r ains,|J, Kland L
| /
The table|gives e of/the cha i each of these three domains
/
T/ omain
Characteristic /"
: H K
True nucl sent Absent Present
Mitochondri ] Absent se Presen
! Y, i 1 T —1-
\ dip, S S 80S
//
. ) Y o No
H-ce
7T/ Yes N
Zllmem es
/ 2 es D es
a CTouCi \VA RS
/
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(i)  Which of the following rows identifies the three domains in|the table?
/ K s
\|| Archaea acterja ~ukaryota
} || Bacteria rchaea ~ukaryota
acteria ukaryota Archaea 4
/
yaWi
D | Eukaryota Jacteria Archaea /
/[
o ) /.
(iiy Describe-how molecular phylogeny can-be used to determine simifarities ar
ifferences between th hree domain ,/ /'
/
i
74007, 1 1 Y
1/, '/
/
........................................................... I/ // o~ P PP AP Pt e P P Y PR I AP S s A s Y
i
.............................................................. 0% T S 0 O O 9 O U O 6 EOmmmmmmmommmmeoon
................................................... B R e e e e S
1 T 7/
............................................. / Y R N A R O R N R N A O AP A A St R D RO O S s A Pt ol PO IR P A N A A N A PRV A DO
- ”
_] 4 /
| & e e
)4
/' Vi I}
(Total for Question 6 =7 mal
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/I /I
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(il I% a%oi her imes1tiq$ti<$n the tLen%iIe strgln tH L)f banana fibres of various
lengths but with the same diameter was measured
) Thelresults are shown i hg&ép'\
200—=
°
00 —
[N 'y
= . :
£ @ ° y
o || /
g O0UU — /-
7 WAL
L 14200 - /
— ,//
I‘— 70 I/ iE
U l/’ //
/I
7/ 7
| | LI/ / | |
50 1 15 ) 280 / 30 50
£ £ /, Il/,
Length of fibre /um™ 7
T 1/, '/
nalyse the data from both investigati to dedude the effect of fibre width
1 - - - /|
nd length-ontensile st th /
,/
4
.................................. 4
- l/ ....................
| /
................... /’
[ Il 7/
A e
B /
_] 4 /
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8 Meiosis is involved in the production of haploid nucleiin mammalian gametes
(a)_(i) | Which of the following is/the best description of the term haploid nucleus?
A
A| nucleus with 23 pairs/of chromosomes
B nucleus with twice the number of chromosomes as a somatic cell
C | nucleus with' homologous pairs of chromosomes
D nucleus with half the number lof chromosomes as a somatic cell
/
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(b) Rertilisation can be affected by anandamide, a chemical found in cannabis.
The effect of anandamide 2rtilisation in sea urchins was investigated.
perm cells were pre-treated with different concentrations of anandami
These sper Hs were then mixed with untreated egg cells. The percentage of
successful fertilisationswas calcu d
A separate-investigation-was-carried out-using-pre-treated-egg-cells-that-were
then-mixed-with-untreated sperm-cells: The percentage of su sfulfertilisations
as calculated.
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(i) The (:oncl‘usibn from this investigation was that anandamide affects the
aaroso ‘éd% tio
) Analyse the graph to evaluate this conclu
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Total for Question 8 = 14 marks)
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9 | The :olrJur of animal fur can be determined by both gen

ty

(i) _The.darkness of an-animal’s fur colour uld beldue t \ ital
H)—the darkne nimals Tur colout waibe dueft It
xplain-how polygenic inheritance could affect the dar t
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(b) TM&\ photograph shows ar{ Jduh Iﬂmalaym rabbit.| These rabbits are white with
black fur on their ears, tails and feet.
/
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Himalayan rabbits carry the C gene, which is required for the produgtiop/of
pigmentin fur. The e sinactiv temperatutesabove '.°’7/ /
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