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Answer all the guestions.

1  Statements A to E are aboutthe structure andifunctioning of énzyimes:. - !
State the coriect term o match each of the statemenis A to E. _— o

A The energy level, lowered by enzyme action, that needs to be overcome by reactants in-order
for products to be formed, :

B ——L ert e

B‘ The méchanism of é“‘nzyr‘r:ie, action that relies on the active site being partially flexible: ard
changing shape in‘otder to bind the substrate. :

snertiariesanesnsnadieininereanns """'------'"----""",'""""""""""""-""""""','""'"'------“""-‘"-'--""-- .............

G The terim to describe a protein, such as an enzyme, with a tertlary OF quaternary structure'
that results in an approxxmately spherical shape. C .

LT T L. O, W vt es e

D The term for enzymes that function outside cells.

‘ * i (RS . Ehd
...............................................................................................................

.. Extraseliuler, enzym?

E The concentration of substrate that enables. an enzyme to achieve half the mammum rate of
reaction. .

Py T T T e Y L R LT L R L L T T T R T T L R T P T P P T P L ST PR PR T P TP TP

[Total: 5]
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2 ‘Marram.grass, Ammophila.arenafia,iis. an important:plant of sand-dunes. Lea\Ies of marram: .
grass are well adapted to reduce water.loss by transpiration.

- Fig. 2.1 is.a‘photorhicrogréphi-of & section:though the leaf. of marram: grass..

+

= vascular
bundle

Fig. 2.1

(a) Examples of adaptatlons to reduce water Ioss by transp;ratlon mciude a thick cuticle and no
stomata on. the outer surface, and-Stomata ifl pits-orvthe:| |nner surface: * ¥

(i) State one other adaptation, visible in Fig. 2.1, which reduces ;water loss by transpiration.

The leoves—ormarrangas_ove cored—n- Rolled! leaves o [1]

(i) Explain how this adaptation reduces water loss. The lec E;i rolt ed &6
. Thehairyostructure. helps, te. Store.. the water., during hor doy £t ekt e
- ..l.‘.’.‘.*:’.?!’....{zfl.?..?.‘?!F.Q....Q.E...ﬁ'ﬁ@.‘f‘.‘?‘.ﬁ!(ﬁ.ﬁ!.@!’!............:;.: ...... T T SRR ST SO
.................................................................................................... :.............:....................[2]
(b) State the term- used to describe a plant type that has adaptations to reduce water loss by
transpiration.
R e e n
[Totak: 4]
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Globally, . measles is an-important disease that.mainiy affects children. Many deaths from measles
oceur in children under five years:of age

Table 3.1. shows the ;population of six countries in ‘Africa in- 2009 and:the. number of. cases of
measles per 100000 people for the four years 2009 to 2012.
All six countries are classified as low-incomeé countries.

Table 3. 1 _ , .
‘ populatio‘n.;n- | number of cases per 100000 peopie '
country - 2009 2009 2010 2011 2012
| Gentral African Republic. | - 4266000 026 005 | 1531 312
Chad L 1as71000 | 145 1.66 7160 | 096 -
Eritrea - 5558000 | 148 | 089 | 081 3.16
Ethiopia 184838000 .| 139 48 | 864 | 474
Gambia 1628000 0:00 -| 0:12 0.00 0.00
Niger 15803000 | 5.23 2.34 467 | 159

(a) () The actual number of cases of measles:in Chad i m 2009 was 165 and in Eritrea was 82.

Caiculate the actual number of cases-of measles in- Ethlopla,ln 2009,

Show your working.
' E‘kh‘iopiq . kg
oo 000

% 84§38000 =

1179-2482

¥ NG

__;::ir

2]

. (i) Use the data for Chad, Eritrea and Ethopia to explain the advantages of showing the
data in Table 3.1 as number of cases of measies per 100000 people rather than the
agtual number of cases..
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Fig. 3.1 shows ihe percentage of children vaccinated against measles over a ten year period from
2003 to 2012,

*  The perceniage vaccinated represents children under one year of dge who have been given
at least one dose of the vaccine against measles in the given year.
+  The data are for the six African countries shown in Table 3.1.
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I  ©UCLES'2016 S700/22MMAI 6 o I

6 ;; o .

PR 3 R y !

O H O AN SN O O @ AN R Mot eLy

)

S
et

"
N

P

o
2oy

SRR,
e

T
i

TOTEEOTEROI,

£y
L

e
3

&b

TR

it

3




ey

AT

e X AN R N R L TA R AR E MR R EEREEAER:

yuiw)

By

e

LR R AT

TR

T R T

O ETE T L s e et

(VA

- (b) Vaccinationis known o protect populations against.inféctious.diseases..
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Some of the data in Table 3.1 {on page 4) and-Fig. 3.1 {on page 6) s‘ub’port this statement.

" Describe the data that support this statement and comment on the data that do not support
. this statement. .

. .Ih%..éﬁ.ﬁ..ﬂ!..:tn..m%z!ft..?.;.‘...6.99..1299.?..‘.4..?..ﬁhqe-yﬁ...@h@s&:...C.Q.qn.@m.f@f.ﬁ.qmb}.g...9!.\!..?.....

“a-percentage—op— Q57 humber 0f.6ases, per 100 000 peeple n 2012 When

...........................................................................................................................................

. Elhiapid . Y4-74
humberOfCC\SQS e 100,000, people eherdp in 2012 is 696

G5 % 0f children vacongted (Shown n Fig--}i 0N page 6)_'Th€

Gin Tabie 2:1). byt the. pe fenage o children vaccnared J5
667 s tinis data do not SUPPErE "Hh € Statement Gibove b fawse
4+ - there should be a decrease in number OF CO%es -

L T T T T T 2 e e R T T Ty T T E T LT3ttt sguos RPN, Sty Y
P NN R U R RS R RSN SRS R AE S BN RE B A Ok hnkan ke Ranan s Te AR eE e RS e SR TSR rn R e us AR R s unrneE
T D T T T R T T T P T

E e N N e e e R N A AN s e e e A A N e e R KR A R Rk AR R NN A RN RSN RS e AR R AR a A iR ARy

B L R R T PR R YRR

(c) The successful erégication of smallpox involvéd an intensive global vaccination programme.
It is hoped that the saie can be achieved with measle’s\./w Coused] loy vins

Outline two features; apart from cost, of the émaIIpOX eradication programme that may have
made it easier to eradicate’than measles.

Providezcleon, Provide clean £ood upplies...gnd. guarantine.
place in order. o A Ehe - Crpwd-

EYPY T AT PTPITTPRREIY FFE. iy ity SA g i i R R e T R T T P T PP LTI PPN TYTTIT T
....................................................................................................................................................

R R T T P I T T I L L LT

B T T T T Ty T T T T T B P e

................................... : SO OUE SO PP AU SRR PRYRORPURTOPPOPTRORN |~
(d) State precisely the type of immunity-gained by fece'ivi‘ng a measles vaccine.
WArkipicial ackive dmminity N 1]
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(e) Planning the prevention and control -of measles- using :a-vaccination. programme fmeans that

(>}
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’ SRR
Y ’ H v n

H

(1l oMyt o

financial costs must be considered. pt
' . - e
. 1 PR @
State two exaimples of these Qosts. :@
. a
o Tne cose should | Be. OLPOrdaRIE . .
................................................................................................................. i

vy
2

OOl O R OO O O O T RO O GO

o T T T T L L C AT T T T L IR L e Ty R T R P TP EE T TR TP PR PR L
e T L LI L  LL L L T TR e T R P P P P e R PP T PR TP TR P PR PR LR L O
...............................................................................................................................................
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[Total: 14]

A

4  Fig.4.1 isa simplified diagram' of the circuiétory system of a mammal. Some of the lymph system
is also shown. . :

head
-and.

upper
limbs

lungs

2

kidneys —— |

lymph fliver y
vessels kD G
- 9‘

1 intestines =
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(a)

(c)

(d)

. Describé the process of gasv exchange between thealveolus and the blood.
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The type of circulatory system shown in Fig. 4.1 is a. closed-double circulation.

i

Explain what is meant i)y a élosed double circulation:
Closed means thadt blog _ .
... Blood: rood(is always inside arkery, veing and. capilary.: Double

........................................................................................................................................

E R T L P T Ty P T R N P T R YT IY

!
With reference to ‘Fig. 4.1,.name:

blood vessel W B —_— H orta ........ R peee e

blood vessel X - PR Pulmonaryﬁrterg

valve Y | i ICUSPI yarlve | o

heart chamber Z LQf%VQh’cﬂCIQ ............... -

4]

State the ¢omponent preserit ifi the blood &t location P-that is not present in the lymph at

location Q.in Fig. 4.1.

As blood passes tl"lrbugh the capillary network in the lungs, gaé exchange occh;‘s.

In.the alveolus., the onygen. is highly saturated  thon, in

IR R R o B0 b O b A ot by Dt AR A U Yoy FRPr s ARer Sl (300 U bt o

Jblood: 90, the ordoien wil), dippuse..inke.. the, blood. thraugh...

----------------------------------------------------------------------------------------------------------------------------------

gradient.:. Mecnwhile, carlon dionide wil. drppuse. qut 0

%h%ee}rEOdlhlspmc%‘slsknOmnasdiffvﬁfon ..............

. . .
PN NP PN R RN RN A RN N RN T R R T EAE T A TR R RN N R ERA RS PNy AR RN TR AR NRTARRA N TAAA P RN ARAR AN naEE

........................................................................................................................................

LT L L L T T T P P P T S TR R R T R R L L R TR L T R I N L R D L

L R T R T T T e TR P R PP TR TR T P

R R R P R R T T T P T P T T F R IOTY

.......................................................................................................................................

...........

...........

...........

............

...... (4]
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(e) As blood passes through the small .intestine; small soluble products of digesticn such as
glucose are absorbed into the capillaries to be transported to the liver.

Fig. 4.2'is a-transmissicn electron micrograph of intestinal epithelial cells.

E Nucleus

G CQytoplcsm

gut lumen s : . : - cépillary
direction of movement of glucose during absorption
Fig 4.2
() Write the name-of cell structures.F and G in:the boxes provided on Fig. 4.2. [2]

(i) Atithe surface labelied S, movement of glucose molecules out of the intestinal epithelial
cell beeurs by fadilitated diffusion: | : : ‘

Ouitline the features of facilitated diffusion of glucese molecules.

.................
----------------------

..............................................................................................................

...................................................................
.................................................................................................................................

..............................................................
srreninsiafanaenannnniieranivnnionaiionciasiniornnairaaiinanisonniiioarinonantalacreniodonononcriciosinunenrinsisiausiosnsnasuuaraviantnnrrs

...................................
............................................................................................................................................

R T R P T L LT A AL L LR L R T R T R R R EE LR

- [Total: 16]
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z Question 5 starts on page 12
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5 Fig. 5.1 shows plant cells in stages of mitosis.

.~ chromosome
at metaphase

cell atthe start "] L
of prophase d romssomo

late anaphase

(a) Individual chromosomes cannot be seen in the cell -at the start of prophase. Changes to the
chromatin occur so that by late prophase chromosomes are clearly visible,

(iy Outline what occurs during early prophase so that chromosomes become visible in late
prophase.

...........................................................................................................................................

.............................................................................................................................................

....................................................................................................................................... [1]
(i) Describe the structure of the chromosome in late prophase.
The dhrdmosome. Storks 0. separate and. condense: ..

I ©UCLES 2016 -9700/22/MIIN 6 s ' I
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(b); State two differences between the chromosome: at metaphase and the.chromosome. &t late
_ anaphase. I i , ] —

R

.....................................................................................................................................

EEEN s EEE NS Ay E e EEATeEeEA R YA E Y NN E S A N AR IR eN IR NS AAENARCEARCEARAEAR P A I AR AR S EA G A OB ARSI ANE TSI SNl AV AN AS AN AR AN AR AR AR IR

{c) One of the functions of a plant hormone known as -cytokinin is to act as a cell signalling
- molecule and promote cytokinesis. - _ ' A '

Suggest how cytokinin acts as a cell signalling molecule.

.............................................................................................................................................

TP EN AN R L PR TR E A L KA A KR T S MR e n AWt A NLE L

S stimolate ) : o ;
Yeacrion |, 16wl cleepigte  this hormane. Therecore iuhen. .
Ahis hormone s shmolated | Yhen, it will promate. cytokinesis-
............................................................................................................................................... [3]

‘ ﬁéfal: 9]
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One of the enzymes involved in glycogen synthesis is glycogen synthase. The monomer of the
glycogen polymer is a-glucose.

i

(a) (i) Draw the ring form of a-glucose in the space provided.
: ({HLOH

(2]

(ii) Glycogen synthase catalyses the formation of a covalent bond between two a-glucose
molecules during glycogen synthesis. o s

Name the type of bond formed.

(iii) Glycogen branching enzyme is another enzyme that is required for glycogen synthesis.

Suggest why glycogen branching enzyme is needed in addition to glycogen synthase.

...........................................................................................................................................

(b) The gene coding for glycogen synthase in muscle cells is known as GYS1.
(i) Explain what is meant by a gene.
D.9ene s a length o variable codes for diccerent ..

...........................................................................................................................................

...........................................................................................................................................
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(i) There are a number of known mutations for GYS1.

Outline how a mutation in- GYST can lead to the formation of an altered polypeptide
where one amino acid is replaced by a different amino acid.

..........................................................................................................................................
T A T L L I e P g Al T L T T T LT T PTT LI LTI LTI LT IR TR TR I I
T L L LT T T R T R DT L TR P e R e P PV P ST P TRt P L LTV TP
T R T T R TR L T T T T T N T T T L R T T T T T L L P L PP PP PP P PP P PP
P AT NN NN N N N U N AR AR BT S NN N NN R EA N AR YA NN NN AR N RN P T AN R AN R R RPN RN RN RN T YRR R
TR L L LR R R L L T L N L T T T T R T T N R R L R R L L L L LR R T PR TP PR YRR NPT L

DT LT LT LT T T L h T L LT LT LT L LT Ly T T K TITIT LI L R T L L I

{(c) Table 6.1 shows three functions of cell striictures that are invclved in the synthesis of-glycogen

synthase.

Complete Table 6.1 by namirig the cell structure that carries out the function listed.

Table 6.1.
function » - name of cell structure
assembles ribosomes for polypeptide Rough EndoplasmiC
syntheséis Reviculom
“synthésises ATP to provide a-supply of ‘ Mitochondrict
energy for {ranscription of GYS1 :
1 folds and modifies synthesised polypeptide G,O'.g} bod\:)
| to produce functioning glycogen synthase
[3]
[Total: 12]
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