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AN

PmszeLr ALL quéstion S,
Write your answers in the spaces provided.
Some questions must be answered with a cross in a box X. If you chan r mind about an
answer, pt ine through the box 5¢ and then mark your new an: ‘with a cross X.
1 Many animals reproduce sexually
The gram shows a hea thy human sperm cell
) N Yy
| //
T \D A
I 4
T 1\ TN /
= | ~ T i WA A
/ Y
7/ //’
S
agnification x400C /
/I
(@) () Inwhich part of the sperm cell are the mitochondria Iggated?
I/, I/
)4 ,/
I/ //
/
Q
/
) /
(ii) Which of t | is theoproximate diameter of the sperm cell nucleus?
| /
4
I/
4
/
d
P /
(1) M2 he following describes the chromos e number in'this human sperm cell?
A |/
|| diploi
/
B haploid
_ olyploid
D | tetraploi
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(b) Explain why a defective acrosome reaction may result in male infertility.
/ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
)4
I/ AAAAAAAAAAAAAAAAAAAA
..................................................................................................... . 4/' // e
/I
............................................................................................................................................. LA
/
Wi
. 22
1/, '/
................................................................................................................................ A
7 Y RA 1 1 F . I} I { /,I
(C)] iviales prouaudce 1d ALV LRI I 5P 15 & ﬁl./ ddirerent genolype
/
Describe now the vari yerTNPC arises.
Z/
........................................................................... L S48 S O OO
‘ /
................... 4 A
| it 7/
....................... b R e i e o S—
o >
_] 4 /
‘ IV 4
// ....................
~
//
/ 0 X P X 0 P X P X O
/
/ (Total fc stion 1 = 10 marks)
.
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2  The movement :)# materials into and out of a|cell nLeeds to be controlled.
(a)| Describe what is meant by the term fluid mosaic with reference to cell membrane
I/
....................................................................................... I//
)4
....................................................................................................................................................................................... bederaedeogfin N //
/
A UAL L
II/ I/
(b) Goblet cells g the bronchi produce mucus. This mucus is re d by exocytosis
=4 U / /
/
® xplain !“I'\\vl q tc ! rele MUcUs I avtosis //
L} =4 o 7 /,
/ /
I/, I/
.............................................................................................. ’/,/
I/ //
...................................................................... 7 L O L
...................................................................................................... v R R R
....................................... Y 1 O
............................................................ 5D, NEy<Amn
4/,
f{ 1 1 L] 11 1 -
'\Il II - II \.I SJ Lell II AP | Dyrlln_ LILl ‘ellle 1‘: ‘Va |r,
Dy is, TrON@atDe cells fining the bronch
—] >,
ihe’partial permeability of the surface membrane of the cells
rgncni allows osmosis to take place
|/
[ /
VA e A A e A e e e A e e e e e e o e
/
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(iii) Describe how thickerm kus wpould affect gas exchange across the walls of the alveoli.
/ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
)4
I/ AAAAAAAAAAAAAAAAAAAA
4
[ 1 y_S
(Total for Questi 2 > narks)
/I
y 4
/
N
1/, '/
/
Ay
iy
4
T 7/
/
- >
/
‘ V.4
)4
~
//
/I /I
/ -
I
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M AN

3 | Photosynthesis is the process by which plants fix carbon
(@) The diagrar ws some of the light dependent reactions of photosynthesis
NADP
\
\ NADPH
__/ N
\
Sl De- v pe
\ 'ﬂ ra \ 7 I/
,/ / = - I//
\ﬁé,/ ~— // g
/X 4
[ /
y v A/
2 //' /
/I //’
S S
)4
() Complete the box with the products of the reaction at P
/ /
I/, I/
(i /hich of thie following lis the typ on @l(( ldce at X?
T I/ //
/
condensation
ydrolysis |/
hot y
) | reducti D /
| /
(iii) f ules are found in the PSI and PSII?
4
I/
Rase/
//
L phyl
) CcO
|/
h part of the chloroplast/does the reduction of NADP take place?
[ /
/
chloroplast outer membrane
_ chloroplast stroma
gran
D thylakoid lumen
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(v Déskribe the role of the group of membrane proteins re resewkec by Yin the
i@ganr..
7
4/' //
/I
4V
/
N
1/, '/
/
Ay
iy
4
T T 7/
/
2 >
_] 4 /
‘ IV 4
)4
~
//
/I /I
/ -
L
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(b) Wheat and maize are used as biofuel crops
Scientists/ have investigated the effect of incident radiat leaf nitrogen
concentration on the growth of wheat and maize
Incident radiation is a measure of the useful light energy hitting the plan
Haaf ing anleancant HESIZNI 29 N cihro Af o anwvgaila Aflritraey H™Y cnil
L A IIH LW ) L el I JI I 1L dltll Iy S Ul r 1 ] \ 10 HI:HI}I J1 III‘I‘I ll-)l 1 ] ol 11 o>
Theresults-of these-investigations-are shown-in-the-graphs
3000 = 7
ol Key /
3 i /o
2200 R f—-%"Maize
~ ~ //
al Ak b v ® Wheat
g = SRR EEY R IV
> ~ L /
a = X 7 7
<5 | 1500 H D A S il i
e =2 " — // 7/
2 10004 < — /
s LT 7! /,
N /ﬂ
() - al ] / A
[e) PP o i 1 d ,// /
< - ,/ d / /’
0 < 7 Z
00 (4 6
iNei ny/ MJm>
/
i IN @) /|
ke X
16 - 7 Maize
nl i Wheat
- 1 ~
z h
g5 7 z
|| If ~
/ / A
I A A
-y 1/ .
'/’
//
/r' ‘ Py P d
B / e ai
/' y ~
P
d o
2 .
/
0 | 1
0 50 100 150
Leal nitrogen concentration/au
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(i) Scithists calculated the :Ir&/ mas% produced per MJ oflincident radiation for
wheat. This is shown.in the table
’
. Above ground dry
j ss /g MJ’
Wheat 3.25
alaulate lthe above ground.dry mass produced pe ] of incident radiation
formaize
Vi
/I
/| /
/
4/' //
/I
/
/
N
1/, '/
/
Ay
iy 1
/ Answer g MJ
(i) 1alyse theinto on ed eana whneattoaetermine wnich
crop should sed forth uc biofuels.
/
‘ /
.................................. S0y T
b, o O O Y
/
/I
p /
‘ IV 4
1/ ,,,,,,,,,,,,,,,,,,,
~
//
/’A,.A./f. ......................................................................................
/ -
Turn over
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4 Lysozyme is ow% component of the non-speciﬁk response to infect i\on

)4
................................................................ ,/
I//
I/ / ...................
4/' //
/I
........................................................... // /’
/
...................................................... A fol
I/ /
1/, '/
7
Ay
...................................................... e e o
4
T T 7/
/
m %
_] 4 /
‘ IV 4
)4
/
//
/I /I
/ -
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(b) A student investigated the activity of lysozyme in tears
A suspension of bacteria was mixed with molten agar .and poured into a Petri dish
After the agar had solidified, wells were cut and different dilutions of tear sample were
r\hl’."ll | I’\ ‘\I‘\I !!f
After 24-hours thePetri dish-wasiinspected
Pz ~ // ~
AN VA AN I/
7 AY 7 Ix,
/ O & C DI/ /
/ ! \ / A
g . ’ /
~ A A
\ control / We” ‘\\‘\ //' I/ /
\ e ) \ | T A
{ dilat ' / // €
ndilute - N 7
4 % /, ~
- NG A P )
i i ClegfPone vy —~ acterial
Tearsamples / ,/ growth
' /A 24 hours late
/
(i)_State the relatia 2n_Nfs n and the size of|the cle
zone. /
/
...................................... I /
4/,
(ii A 4l > for the undiluted tear sample.
(Ar circ) )
[ 4
/
//
P /
|/
[ /
/
/
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(c)| Explain how the student could adapt the investig ation|to study the effect of pH
on'the activity of lysozym
7
..................................................................... ya
/
................................................................ LALA L
4/' //
........................................................... RN
4V
Adddiddodetoidcdiileen
N
................................................. Vil
/
................................... A
i
4
(Total for Question 4 =9 marks)
T T 7/
/
2 >
_] 4 /
‘ IV 4
)4
~
//
/I /I
/ -
L
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5 | [IMadagascar is an island rich in biodiversity.
Lemurs are a diverse group of primates endemic|t dagasc:
Scientist suggest there,may be as many as 100 different species of lem
(a)__(i)_State what is meant by the term endem
/
(i) _Describe what is meant by biodiversity /
S/
I// I/
/ //
...................................................................................................................................................................... A
)4
/I
/ /
I/, I/
........................................................................................................................ yaid] =
4
............................................................... 074 0 O O
,/
(ii))_Explain ho biodiversity wo different parts .of Madagascatr
uld be \pared /
D /|
4/,
4
I/
..... P! 7 AT SOOI T RO R AP K A U Y PR P AN I AP R FORP O PO K PR DO RO
/
//
...... L] Va. Y 1 0 0 0 O A O M O O M A B P W B R O
........ aily I Y N .
A 9070 R Pt A PO O S P P D AP P POt s P P 8 AU At P Y O SO P N D Pt A 1 PO PO Y P P8 AU AUt s PO o S
/
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(b) Or{e s‘pé :ié.; of lemur, the Aye-aye, is found throughout the forests of Northern
Y scar.
Deforestation is taking place!in this part of A@e_a]gég :
Scientists have identified three separate populations of Aye-aye in this area, as
t‘lﬂ AL o n
hYEIIBAVAIAN] 1 1- e P
lLocation of the three
nopdlations-of-Ave=ayv ’l
A4 T .u =4 T SASNACS A P — )
inrNorthern-iviadagascat /
YAV
/
J/
4/' //
/I
4V
/
N
- 1 1 1 fl Holes 1 1o le A /.
cXprainmow-these thre Oopuiattons couid omearstinet cies.
/
/S
Z/
....................................................................... 5 1 1 1 1
........................................................... [, “EyAh 0 O O A O O P O B A A o
H =
.............................. N & S e R - = s e e o
/
» T e e e e e e e e e i
s o o eeeapedessfeleeeefe el eheeecpeeepefeee e eseefeepeelespecsopedpece bedeesereleceeeeeeeeepessepdpeeecpeeredeefeeeeefeceeeopeeelespersopepecesee e
/
......... -
...... /’
4 /I
(Total Question 5 =9 marks)
| |
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6 | Ebola haemorrhagic fever is a IiFe-1hreaLterin( disease caused by the Ebola virus.
(a) Explain why lantibiotics are not used to treat Ebola haemorrhagic fever
,/
....................................................................................... //
/
............................................................................................................................................ bedeeeedeogfls //
/
(b) Some of the blood plasma of individuals who have survived infection wi a can be
collected! This can be used in the treatment of individuals currently ipfected with Ebola
7 ”
/
xplain why the blood plasma from survivors can be used to treag¥new€ases of Ehola
infection. /
/I
/ /
I/, I/
.............................................................................................................. }/I/’
I/ //
74 8 O O O
/
.......................................................................... S e e ot e e o e e AR
..................................... 1. v4dmim
4/,
4
I/
w /
..... gRRn, SN
//
] O T o
ZiipEiEiEiEiEin iR R R
BB, RO 72 X O D O R A P O AR O P P 0 F 3 A P P 1 O O A A A O O U 0 AU O S o 5 SOOI
/
O O O et
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() A stLdy‘ of the 2014 Ebolajoutbreak in Sierra Leone #o und that the Ebola virus was
evolving rapidly
’ Explain why the evolution ofithe virus might reduce the effectiveness of any
TP W SO H S=NEPS PR P P2 O
vaccine being develope
)4
.................................................................................................................................. AN T R—
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7 Tissues of the human body have different stem cell populations.
These stem cells divide to replac renew cells in these tissues.
(a)| Describe the properties of a stem|cell
/
(b)-Scientists have observed a relationst ip between the number of tin /%{‘l A
ulation divides in a tissue 'and the risk of developing cancer in thatAissus
7 /,
L L L I/
This refationship is show the gre S/
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(i) | The correlation coefficient for the|data is 0.937.
The|table shows some critical values for this correlation lcoefficient
)
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(iii) Thé g%’ddf sh ovLs that tHe risk o% develog m% lung cancer is greaker ina
igarette smoker compared to a hon-smoke
alculate how many times greater.
// g
/
Answer ... /.
S/
(iv) Explain why cigarette smokers have a higher risk of developing lup§ caprCer than
on-smaokers (LA
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8 |Crustose kc ral‘line alcﬁae aré a/group o# pH\o‘tosy nthetic/red algae that play an
important role in the formation of coral reefs
’ h deposit calcium carbonate in-their cell walls to form encrusting.and
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(iil) Analyse the data to explain the effect of water depth/on net productivity.
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*(b) Scientists!investigated t ffact of water eratup€ ang’carbon dioxide
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Analyse &he dat# in the gr%p h $1c the tabl as%ess tM M)ssible impact of the
continued burning of fossil fuels on crust oralline algae.
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9 | Liver cells synthesise and export a variety of proteins.
(@)l Thelimage is a transmission electron micrograph of part of a liver cell
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.
(iii) The/site ok‘ synthesis of proteins to be released by exocytosis is
L ——
} A K -
/7
Bl L
M
D N
(iv) Calculate the maximum|width of the structure labelled K.
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/
4/' //
/I
/S
/
/ 7/
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(o)~ Corage isa fibrous proteir //'
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Explainiihow the|structure 1ag Tanction.
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(ii Mescien*ists hH/e sugested1hak ebi enetic events arelinvolved in
regulating collagen synthesis in rats given alcohol
} Explain how epigenetic events might be involved in regulating collagen
nthaociclin < nan alea |
synthesis in rats given alcohol.
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The distribution of lymphocytes in the blood for the two groups is shown in the table.
ercentage of white blood cells (%) | | ' helperce I
1 Grou killer cell
i I tes T lympho 3 ratio
With CVil 78 17+
MithoutC\VUD 14 80 151

nalyse the datalto evaluate how the immuhological defectlin the graup with CVID
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