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(c) (i) | Explain the effect of lead on membrang permeability in beetroot cells.

(005555 s s e e o o s s s e P 1 S s s o o s ot s et e e e o et Tt s s e e P o B 1 o

)4

(i) Devise an investigation to determine whether pH has a similar effect t !/‘.,//

on the permeability of the membranes of beetroot cells > v
4/'1 //
/I
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL
/
i
1/, '/
............................................................................................................................... A
Ay
...................................................... A AR AR IR S
4
.............................. ! R ‘7/
/
s %
| /
‘ V4
..... hAn
/ Total for Question 1 = 10 marks)|
//
/I /I
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2 | A dead human body can supply a variety of evidence to support the time of death.
The table shows the relationship between the mean rectal temperature, calculate
from a number of human bodies, and time after death. All bodies/were at the same
ambienttemperature
Time after death Mean recta ange of rectal
!' M 3 eﬁ eratur ’I OC L PN T p’EtEajEujr ogr
4 36 1.8
8 31 +2.5
/
2 28 +3.3 )
/]
6 26 +4-3 S/
U ~\J = =4 I// I/
/ //'
20 2 54 |/
~
24 22 /(456
A /
I/, I/
(a)-Deduice the maximum-ambieal temperat (A
T I/ //
/
/
/
........................... I I / I
/N
(b) Ana eda more reliable lestimate of time of death icould
] gher rectal temperature.
4
I/
..... [ 597 (PN P, N I A A PO R AP A P PRV P P Y O A I ) A P P Y SRS Y Y
/
vd
...... L] A AW 4 I N R AR AN A A A R
........ i
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(c) State two Feakures of these bodies|that|could account for the variagtion in the data.

)4
'/ AAAAAAAAAAAAAAAAAAAA
/S
4
(d) Explainiwhy recording rectal temperature s more reliable than measurirg skin
temperature. /
/N
/
A/
1/, '/
........................................................... A
Ay
.............................................. . ,./ deesnebeadeenadiadsendedededinda b e e
7/

(e) I ition to
of time lof e%.
Give ece e from a body that allow for an estimation of the
tHHme -
1 T //
/
- ~
_] 4 /
| i 0
)4
~
...... / 24 V4N e
/I /I
AT T e e e e e e e e e e e e e e e e e
/ {Total forQuestion2=10-marks)
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3 DkMU sa h%rblude that can disrupt one D#tfe carrier proteins in|the electron
transport chain of chloroplast
A student carried gut an investigation to st 1dy theleffect of DCMU concentration on
f!ﬂ e 1 I.!! rp- ‘-1-.‘ | |
The-studentgrognarup-somespinachteavesinanisolation mixture containing
J
SUCros Jten-ata-congentration-ef 04 ||0F| d il Tt e-fraixtut Fas ﬁ et d ;1816
then spunfinja centrituge. Tnechioroplasts werejextractead
These cnioroplasts were divided equally[intojeightdifferent tupescont 1ga
solution|of distilled water, DCPIP and|a buffer. P
//
Alsmallvolume of D was added to/each tube and the time taken for the blue | / /
DCPIP to decolourise was reco JA4
/|
(a)_(i)__Explain why the isolation mixture contained/sucr tie entratjgn of/
m m*P.rather than at'a/concentration of moldm™ Py
/ //
y4lw'd
)4
................................................................................................................. . /’ JOSY I 0P A 0 O O A
/ /
972 00 L 0 O O O O
/ S
I/ //
..................................... (i
(1) Theisolation mix te dpHof 7
n /
xpla y atu priate
/
A. / .......................
/
................................................. 128 R O A
I/
' 4
/
AT T T T T T
P /
2 84 0 A 0 0 A 1
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/' .......................
4
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(b) Th% 1%6 tab(en% for the b&:PIP to dec$ oLriée was converted to a rate|of colour
change, The results are shown in the table,
A . ; ;
Concentration of ate ¢ lou
DCMU / pmoldm=_ | change / X 10-*s"
35
I 2.0
2 6.3 /
/
3 YAV
/
A [ I//
4 p, /
4/' //
6 4
A/
b | I/
il /, Il/,
= / d
.,/’ v/
S/
Ay
(i) Anal ir this investigation
J
T T 7/
/
2 ~
_] 4 /
‘ V4
)4
~
//
/I /I
/ -
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(i) The studknt started tb Janalyse the ckata using a sﬂetisti($l test, called Mue
pearman’s rank correlation coefficient (r), to see if there was/a correlation
n g was.
omplete the table by filling in the empty boxes
Concentratio Concentratio Rate of ate || Difference | Difference
‘ ‘. I ’l .a:l ’G 21 I' c a - la k'\ imtfuﬂks o o 1K amd
m I\.ll2 ( 1 '::' RZ (11 l-:z) 2
I 23 O
I/
1 12.5 5 25 /7
D 3 6.3 5 3 / 9
A 1/
J // I/ Mi
D + .4 N // |
/ 4
4 3.2 4 A 1
/I
4
) ’l —) ‘ Y/ / D] o A
/ /’
X 6 3
/
7 6 6
,/
(I)‘arllit% sing.t
/
A d g 2
Vaalinbmner
yd (n7+=1)
e values for d* ¢ s the number of pairs
4
I/
'y 4
/
/
P /
A |/
[ /
/
. e
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(iv) The table shows some o# the critical values for the Spearman’s rank correlation
coefficient
1 Nu rof value
pairs of dat
) 0 0.0 0.02 0.01
5 0.829 0 0.943 1.00
)64 0-786 833 0
Vi
/I
10 64 3 746 1 0.794 1/
/
12 506 59 712 0.777 /
1 i .d 1 P r N 71 //' //
14 ).456 0.544 45 0.715./
/A
16 0425 .06 601 62
S
18 399 75 647 0625
1/, ’/
/
Explain the SN
T ,/
4
el ! j/
.................................... h -
- %
_] 4 /
‘ V.4
// ....................
~
//
/’ / (Total for Quest 3 =13 mail
/
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4 | Sand dunes are a habitat that can often be found by the edbe of the sea
(@)l An investigation was carrie t'tolstudy the|variety of plant species found on
and dunes
Four adjacent sand dunes from the sea to further inland were selected, as show
i +h Al
beach
sez tnei auneZ une 3 thn
o 7 AN I/
% N /
NN / /
EE—— yAany4
/|
= £ . P N S - Wit b4 /
LACTI SOPCUICS I|JI IL}JI-J e ruunc via < LI\ -y aFI\JI EJ VIILrj e )ﬂL P
/
number of each species of plant present. This was repeated for dungs2, 37and 4
and the resultsare shown in the table. 2l
/
/l
o Number of each plant speciés pyrésent
r ?I L ! e
ecies A
P 1 d ine ne 4
Va
G BV / FaY
A 110y J U
> 0
c 0 & 126 182
V4 / A
v/ 4 0] 0
5 2
% 0 ( 20 10
I/
'y 4
/
)4 ¢) 5
P /
H 0 D 2
/' ‘ I/ I Y ) 7
I v DL 17
[ /
/ J 0 119
4
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(i) | Thediversity index was cal:ulakec for dunes 1, 2 and 3 using this equation.
N(N-—1
iversity index (D) =
/ ~nin=)
'here \'is the total number of all individuals of all species in each dune.
Uselthe|tableand diversity|index equation to|calculate the|diversity index fo
u
Plot vour answer on the!bar/chart
Vi
/I
/
4 ,//
4/' //
/I
y 4
/
i
5.0 7 i -
1/, '/
4.5 — /
Ay
4.0 — g 7
4
3.5 —
:‘% 3.0 =
25—
) —
1.5 B
1 A%
/
g ! ne-l =={e" dune3 duy
| >
/
/'
//
/I /I
//
Turn over

115



kerai_h
Sticky Note
None set by kerai_h

kerai_h
Sticky Note
MigrationNone set by kerai_h

kerai_h
Sticky Note
Unmarked set by kerai_h

kerai_h
Sticky Note
None set by kerai_h

kerai_h
Sticky Note
MigrationNone set by kerai_h

kerai_h
Sticky Note
Unmarked set by kerai_h

kerai_h
Sticky Note
None set by kerai_h

kerai_h
Sticky Note
MigrationNone set by kerai_h

kerai_h
Sticky Note
Unmarked set by kerai_h


(li) Explain how the data demonstrate th ocess of sudcession

[§°)
e}
=

/|
................................................................... i
J/
....................................................................................... ,/ //
/
............................................................................. B kel A
I// I/
/ //'
2 T T T E T e -
/
................................................................... /’
/ /
.................................................... ,/,/
/ S
(b) Devise a procedure that yo d use toffi tiFthe percentage cover o
pecies|Blis different on it aps.of etwlee unes
................................................................................... L N T 6 OO
| )
D /
.................................. ot
................... N4 T A
I/
'y 4
/
........................ Ao
P /
A |/
] /
0 1 O O O v M
(Tot r Question 4 = 13 marks)
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5 The phenotype of an organism can be influenced by a|variety of factors
Phenotypic plasticity! i nechanism that/many organisms use to phenotypically
) _alter due to a change in environmental condition:
An investigation to study phenotypic plasticitylwas carried out sing a species o
f "%‘\\ ater |‘|:1]
Newlhv-hatched freshwaterisnails'were - used--These-snails-were-divided-into-thre
i L 1 1l 1 L L FEl
group Ra-each grogp waspraceaina AK-WiHthHa gierent set ol Aditiens
"hree different conditions were used. One was a control and the other two ar /
/
describbed in the table 7
/[
3 - - I/
Condition Description A/
A=
. n water taken from a tank containing predatopfisk”
hat had eaten some of the snails d
y ARyl
n water in a tank exposed to ultraviolegli (uv
A/
(8)-Describe a suitablelcontrol to be used wit thir grn,/ £ snails
I /
/
Ay
i
.............................................................. 72008 OO OV OO 8O OO PO Y 90 RSSO
T T 7/
/
= /
_] 4 /
‘ V4
)4
4
//
/I /I
/ -
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(b) The %na‘ils were $IIOV\Hd to grow for eight Neele ‘thm the peHemage
of pi ntin the snail shells was assessed fo roup. T ts.are showr
in-th h

3 80
= 7 —]
e 060-
8 | 50—
c @A 0
Y. 30
U = Y
- 20
S I\f_
= . U) - T ] P /
controtl D /
Vi
() Scientists predicted that the snails exposed to both UV light and wagér frofn
tank-of predator-fish-would-have :80% shel-piomentation A/
/ //
xplain-how this diction-was-made r
/
/
,/
I I T - ,/ do e L
/ 4
........................................................................................................... 1N 41N
/
/
/
D /
il
(i) It L as shell pigmen n levels 2s protectio
g li M form of radiation that damage D
L] 7 f
the, of the snail could be d °Q
//
/
A |/
L. - o2 R A A R AR A D A A A A A A A A
/
/
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(c) The phenotype is influenced by the activation of g

D

nes.

(i) | Describe how a genelcan b tivated

/
l;il I’.i-’ sneticlc eSS e til & l’lfl rtatm-aene
7 /|
State-t es en :"; hatcan-occu
tate-t 2 8 u
R
kel AP j/
....................... 3 Ve e N N OO
H %
_] 4 /
‘ V.4
// ....................
e
//
/’ / Total for Question 5 = 12 marks)
/
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6 | There are ajnumber of reactions that reqularly occur in cells
(a). Condensation reactions.can be used toljoin a number of cules together.
(i)_The/diag shows substrate molecul
)raw the products when a .condensation reaction occurs betw he tw
substrate molecules
’-II '\III \r- \r)
] 2
H ) H H
H
H H ) /
HO DH H O )
OH ) /
/
ey
/
y4lw'd
/ /
I/,
any
I/ //
/
/
/
D /
/
4
I/
' 4
/
/
P /
(i' rarge pG"._l’i'l ediin this reaction
|/
[ /
/
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*(b) Another reaction that regularly occurs in cells is phosphorylation.,
Pimosphorylation plays a significant role ina wide range of cellular processes
4 Owvern a quarter ofla/million scientific articles have been written on this subject
U Agryocu kllu‘v'e.,: 21O iel gy Hset sth G:I-S\J‘I':I.l: SpRoryiation i< !
)4
................................................................ A B0 B —
l/ / ....................
4/' //
/I
........................................................... ///'
/1
...................................................... A fl Ll
1/, '/
7
Ay
...................................................... q. o £ o 1 o
4
.............................. \ ;6§ ]
/
» 288140 O O O O 0 O AU O A O A 0 O O A 1 SO
] 4 ZdaiNINININININININININININ NI NI NN —
‘ V4
.......... Gz
,,,,,,,,, AL
//
/,/, ..........................................................................................
/“ &
(Total for ( tion6=12n aﬂ%k
i
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7 The Js:i% ntific arnkla yADu Ha %sﬂud‘ied is adapted from articles from Nature, Scientific
American and the ScienceDaily website
Use the information from the scientific article an r own knowledge to answer th
following questions
(a). Givelthe name of the/'simpler molecules’ produced by the breakdown of glucose
that can enter the mitochondria (paragraph 3)
/
(b)-()—Describe the role of oxygen-in-the llast reactionlinvelvedi robiclr fp/.;;'(th.
n the mitochondria (paragraph 3). ~ /
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(1) Explain how|carbonn Xide 1 t duction of AlP/inthe electron
transport chain (pq h
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() E>Lp|a n how nitric oxide Nd) rLeIeasqLd $y nerve %n dings could result in
vasoconstriction of blood vessels (paragraphs 7.and 9)
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(d) Ex pl$in how ﬁree radikals may be involved in the production of P53 /in the cel

5
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(e)] Describe three iffefe between the inner mitochondrial membrane
nd ) brane (paragraphs/ 18 ¢ 9)
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(f) Long wavelLen}gths ofliﬁl’t, in th‘e r{ea} i%frare (NIR) spectru An, apﬁea‘m ) be able

to modulate cell respiration by affecting cytochrome oxidase (paragraph 30),

Deduce how this may explain-why phototherapy has ‘shown promise’in

reducing-cell-deatl sed-byv-mvocardialinfarction-{paragraph-34)
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(g) (1) Describe how E:iewsts cQ uI$ have produced ‘genetically modified neurons’
escribed in paragraphs 38 and 39
............................................................................................................................................................................................... y;
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(i) A light/sensitive protein lis channelrhodogsin-2. This is/d chafinel protein that
spans membranes nlexposed to k ight thegé chafinel proteins open
vd-allow s m-ions-t w-throu (A
/ /
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vthe genetically in 4 538 and-39)
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(h) E#pl$ n how fMRI allowed Vandewalle to make the|observations described in

/
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