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(€) (i) | Muscle contains actin and myaosin protein fibres
Which lof the followi escribes the primary structure rotein?
‘
A _amino acids joined by hydrogen ds
B amino acids joined by ester bonds
)mino acids joined by peptid nds
D amino acids joined by phosphodiester bonds
Vi
/I
()T Describe the structure of an amino acid /
/
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2 | The diagram shows part of the membrane of the outer segment of a rod cell
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() Describk how khﬁl absorption of light by the part labelled N results in.an action
potential in the optic nerve
4/' //
.......................................................................................................................................................................... ARV ARy
4N
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i
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V2
........................................................... ,/ AL
f A
4
(T i Question 2=/6 marks)
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(b) Electrocardiograms can aid the diagnosis of heart conditions.
A doctor recarded the followi lectrocardiogram fora patient with|a
healthy heart

~
0 Vil 2
/
4/' //
/I
(i) - State what is measured along the x-ax diy-axis of this eleg §,gd'dimr
/
i
.................................................................. ot
J/
41V A N A
/ b
4
(i) Which par I e depolarisation of the atria
A P
B
T T 7/
LY Vi L / 1 Je L L . 1 1
TAncelectrocaraiogram meicates whenth trioventricuarvaives
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()| The doctor recorded this electrocardiogram for another patient.
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(d) Aw‘otherfadtcr that is Lasscciated nvith an increased risk of heart disease is the use
of antidepressant drugs.
herelare a|number lof drugs|available for treating depression.
Fhegraphish some ofithe sidefetfects of of these drugs
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Explain why the sant drug could increase the risk of
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() G ucabon s a hormone that is usually released when the level of blood glucose
falls too low
Glucagon stimulates the liver to break down glycogen into glucose.
(i) Which of the following processes breaks down glycogen into glucose?
A condensation
B hydrolysis
nethylation /
/
D phosphorylati /
4 //
(i hich arrangement shows the structure of the bond that is broken inthis/
process? /)
, y 4
| /
i —+0-+IC it
1/, '/
/
) —O0— SN
f /
H 4
I
__N__
D C—+O
1 T 7/
/
= %
_] 4 /
‘ L
/
~
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(d) Swme beooh h%ve a disorder t}\et reduces thei} ability t(J pro&ucee an ewz)}rr e
required to break down|glycogen. This.enzyme iis/glycogen phosphorylase.
The symptoms of this disorder include muscle weakness and lack of stamina
1 xplain-whv-alow-concentration of-this-enzvme-would-cause-the-svmpton
Xt7 P4 P4
escribe
/
S
y4
........................................................................................................................................................................................... / U R
A/
Il/ I/
/ //
S
o A
/I
.................................................................................................................................................... ) A -
I/, I/
LA
// //
/
................................................................................................... y
(i evisela Derime thé effect \fr!\r;ngpnp osphorvlase
o Aty on pre /cogen
D / 4 -
/V
................................................... 3245 1 8 Y S 8 P O O S O O A
I/
' 4
/
................. //' N s PO P DO PP B IUPeY B SO AP POVt 8 BPeS D SPOY B
P /
Ay -
/
....... /
//
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I/
(Total for Question 4 =12 marks
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5 Mitochondria are organelles found in eukary O}t c cells
'he diagram shows la mitochondrion
LT\ ribosom
g YAI \I | %/ o | AV
P \\ \‘: J ’/’ Y TITAUT[IZN]
/S . Was==all
[ 2 ——— DN
L \\ /
Ue 7 e [\ N\NNAAT T inner membrane
( )\// < o ,/
~ L 7 outer membrane /|
S/
/
(@) Where in the mitrochondrion does the Krebs cycle take place? /7
Il/' //
A | inner membran d
4yt
B | matrix /
i
C | outer membrane P4
1/, '/
D! | ribosome yd
Ay
(b)-Con @ﬁi’l ntrastth T /‘\7"i;|'(; atof a mitochondrio ),
as shown in the diagr :
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Explain tHe eﬁfects 1'hak t$e percénta € L)f m to:wéndria with mutated DNA in
¢ hild
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6  An in¢/esti< atior{ was Jpar'ied‘o Jkt() test the effect of temperature on the rate of
resp .jgtiwr in germinating s,
The diagram shows the respirometer that was used to carry out this investigation
H
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(i) The IE\eI L)ﬂhe colouredoil dropped on the left-hand side by 8.2mm in
12 minutes
Calculate therate of respiration of these seeds. EXpress|your answer as
volume of loxygen|used per minute to two decimal places.
(Volume of Cylinaer=rr-n)
/
/I
a4
/
nswer, /| Ll
/
{l H ~ » cHir i~ H e kA e v RN ENESEN | -.+/'.- N +
(o)-Devise-an-nvestigation,-using-this respiron eter, torobtath-vatia-aata - show the
oc c L c o /|
errect-ortemperature ohtnerate-orresphrattonth-geritihatit 9.67 S
1/, '/
.................................................. iy
Ay
........................................... '..,./..
4
........................ ‘j/
/
H /
_] 4 /
‘ IV 4
757 8 1 1 OO
8 O O T
(Total for ( tion6=11n &ﬂﬁi
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7 | Haemophiliais a genetic disorder where blood does not|clot normally.
Itican be treate injecting factor VIII otein involved in the blood-clotting
process that is not produced by people with haemgphilia type
ngg@@ggﬁggggza ly modified to produce factor VI,
(@) _Theldi shows s e of thie steps involved.in genetically modifying bacteria
toproducefacter Vi
Step 1
I/
. i
C]I@:ﬂ:@l\__’l“! lvlllll a ‘.ll‘\'lIHIJlilllllel‘}fl )t /I /
1 1 /
the numan genome )2
/
A/
/ Y
y / /
/ //
/ d
ep 2 )4
/,
Gene for factor Viil'is inserted into g¥ectof|
/
ez
1T I/ //
/
,/
e Hintobacteri
SO N U inmmiwivu oo
/
D /|
/f
] ~ L
Step 4
P cteria are grown injlarge numupers and
| 7 factor VIl is produced
/
P /
M he-difference-betweena geneand-t enome
A | /
...................... 0 L O 1 OO 00 L U 1 O e o
/
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(i) Give t% name aLftHue &y[ e Hf enzyme that would be used to insert the gene
into the DNA o ector at Step 2
(iii) Give an ex fla/suitable vector that wouldbe used |in Step 2 or 3
@i escribe how thie genetically modified bacteria would use the gene from the
uman genome/ta produced factor VIllin Step /
/
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(b) Factor VIl is required for the activation of prothrombin.
xplainwhy the blood-clotting process does n ke place normally when
person with haemophilia type A cuts their hand
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8 So%e %arirwe lswai s produce &hémi:als called ‘conotcx ns, Th ask cHemice I4 paralyse
théﬂ v/ ()fthé;@zgﬂaﬂ'l \ im@@gg Nit t'\é onduction.o né&é imp |5é§ 7o)
Conotoxins-can-be-mo d-to-produce painkillers
-|| ta |! SNOWS—Tth nemotran yrotein ;-‘l'l‘f u"*."‘.’iu/uffi’ R coOn 1‘-"‘5:"..
Type of conotoxir Membrane protein affectec
Ipha acetylcholine receptors Vi
/I
olta voltage-gated sodium.ion channels YAl
/
e || I I I ’ //
Kappa voltage-gated potassium ion \-"l?‘?ﬁ@ié /
IA/’I //
mega calcium/ion channels d
SN
/
*(a) /Analyse the data to explain ho notoxins can interfere witprithe/c tion of
nerve imp s to muscles pavd
f Ve
/
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4
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5
o))
[72)

(i)_Describe the ethical issues concerning the use of animals in this research

I/
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............................................................................................................................................................. Vi
v
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(i) After testing on animals, painkillers undergo three-phased testing.
In an investigat esting the effectiveness of a painkiller produced fr
conotoxin, the new painkiller was tested on a group of healthy volunteers
Explain the reasons for t is stage n'the testi g of t e paink lle
..................................................................... A
/
...................................................................................................................................... 7 O I B —
4/' // ....................
/I
/S
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i
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9 |An expérime Nt was carried out to invest gake mineral deficiencies on|the growth o#
see !n?s.
Th%f_fé cts of two mineral deficiencies onltwo different species of plant w
investigated
Tac thachware lhalf i Alari hAl Artia~r el aal A iR ~inaral lcaliit: with At
1 ] ftlll > A4 caiairi I'EII ATAVIRE N} 1 ] IUcC LW lyl lllr\jt ey 1 Illfl VYV ILI ll‘l-
calcium ions. Seeds of rice nagreek-were placed separatelyinthesetest tub
These test tubes were placed by a window for two weeks to allow tt edsto
germinate ana theseedlings tojgrow
T Ul 1 I/
s wdas repedied usl LESLLapes coralnmng rmrgrdal|SOTuLrorn Itnau //
magnesium ions. S/
y4
(@) Acontrol should have been|used in this investigation /
A N
(i) Which of the following would be a suijtable control? .,
7 /I
I/
SIS
\ | complete mineral ion solution /
/I
B | distilled water pauys
I/, I/
dry gel yalw
// //
) tap water /
(i) Inthis investig aco oul@haiMproved
/
A accu ]
D /
B | precisio /[
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D X ]
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/
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(iii) The|table gives some properties of rice seeds and fenugreek seeds
P erty of seeds Rice Fe eek
Nomb r 2 SO0
1 1 MCT r.l-l E’ e\ AV A
Calcium ion|content / mg 100g™ 1 176
Magnesium-ion content /mg-100g-" /7 191
The calcium-content-of one fenuqgreek seed-was calculated torbe 3.52 110 ( /
il /|
Calatate-the ealcium—rcontent-of onerice-seed
4/' //
/I
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/
i
1/, '/
/
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,/
4
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(iv) After Wvo weeks, kwe Med ings of both rice and fenugreek grown in both
solutions had green leaves
Thelrice seedlings grown in minerallion solution wit ions were shorter than
the rice-seedlinas-arown-in-min jl;se tionwithou ions
The fenugreek seedlings-grownin-mineral-ionssolutionwithout calcium-ions
Ir \ V’ A LILI IOE h i :It
Xpraiir-whnatis S: owhoyth e\.bo rvations
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v
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(b) The J)M/ saurde ($f ight p+o~/ ded for the dlants was from outside the window. All
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10 Opicibs ark used to treat moderate Ho severe pain. They are a group of drugs
S\ nf'ﬂ%igr from.morphine
(@)_Opipi dimorphine both affect the size of the pupil of t eeye
'I'h%g@ h.shows theleffects of these drugs on the eter of the pupil following
exposurelto a flash of light
Lt o
L[ TU T
& 7 ™%~ Opioid
b L = - Vi ||~.I||||| I/
F-; O N i T -*_- i * I//
(] X // /
55 N )2
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Q24 /1 /
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0| A )4 /
N | ) 4
2 3 /
/
L, / /
flash ime-7/ trs // P
of | YAl
T I/ //
ININEEN ] | 4 oL
(alculate[the|rate OT Ch n pu | r enjone anafive hours arter
xposure to light for {¥se idu¥Ts o en morphine
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(ii)| Explain thé eﬁfe t of o:)iL)ids on the cia|+ne1'e' of the pupil, between one and
fivelhours after exposure.to a flash of light
..................................................................... ;/....
/
................................................................ A7 O I B —
B AN
/I
4V
/
i
...................................................... e A
/
(ifi) Comment on reasons why the results is investigatién may not prove that
ny.changes in pupil sizedPere thedired It of ejrher the opioid or morphin
A
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