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Answer all the duestions.

1 Statements A to E are about the structure and-functioning of enzyrmies.

State the correct term to match each of the statements A to E.

A

The energy level, lowered by enzyme action, that needs to be overcome by reactants in order
for products to be formed. ‘ . .

e e T 4 g e T T T L L LT LT L TP PP PP P PP PP

The mechanism of enzyme action that relies on the active site being partially fiexible and
changing shape in order tc bind the subsirate.

.............. T L L R I O T T R L R L L T T e L R e P R PL AL TR

- The term to describe a protein, such as an enzyme, with a tertlary or quaternary structure

that results in an approximately spherical shape.

D Theterm for enzymes that function outside cells
..... EHIALUIMION, | BYBUINE. oo seseses s ses s et s ssrtien
The concentration of substrate that enables an enzyme to achieve half the mammum rate of

reaction.

........ WIABIE, oo sseeeeeesesseeseesssessesesmsess s semeeee e essss oot esessess o senseseereseessresseeesisssesan
(5]
[Total: 5]
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2  Marram-grass, Ammophila afenaria, is.an important plant of sand-dunes. Leaves:of marram
grass are well adapted to reduce water loss by transpiration.

fFig. 2.1 is a photomicrograph.of a section though. the leaf of marram grass.

vascular
bundle

Fig. 2.1

. . . . i
(a) Examples of adaptations to reduce water loss by transpiration include a thick cuticle and no
stomata on the outet surface; and-stomata in pits on the inner surface. '

e e e e e e 5

@ State“‘o/ne}rothercadaptation,-visible in Fig. 2.1, which reduces water, loss by transpiration.

Surbon—stemnte Corteot Yeaves oot Huey loauboc? leal

......................................... o S R A
...... mlwvmfwmg&ehﬂ‘wwm

L T R R R Y ET L L] L Y P LTI L]

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

(b) State the term used to describe a plant type that has adabtatiohs to reduce water loss by
transpiration. ) . .

[Total: 4]
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Globally; measles is an important disease that mainly-affects children. Many deaths from measles

occur 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,
Ali six countrigs are classified as low-income countries.

i )
Table 3.1 o
. number of cases perf 100000 people
country pop;lgt{t)lgn in —— r{ - :
: : 2009 2010 2011 2012
Central African Republic 4266000 0.26 0.05 . 1531 3.12
(Chad) | 11371000 145, | 1.66 71.60 0.96
<Eritrea. 5558000 1.48 . 0.89 7 0.81 3.16
Ethiopia 84838000 | 139 | 4.86 364 | 474
Gambia 1628000 | 000 | 012 | 000 | 000
| Niger 15303000 523 | 2.34 467 1.59
—?_ ‘ll-l.'k ]
T
(@) /i) The actual number of cases of measles in Chad in 2009 was 165 and in Eritrea wa@
Calculate the .actual number of cases of measles inQE;thﬂpi;a'in 2009, o
Show your working. (24 !
A= L= X §Upog.0vo
[oooUS - .-
~ T
Sl qotnal nwinber cofoajet 1(7}1\ .
E : o 2]
(i) Use'the data for Chad, Eritrea and Ethopia to explain the advantages of showing the

| © UCLES 2016

data in Table 3.1 as number of cases of measles per 100000 people rather than the
actual number of cases. .
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Fig. 3.1 shows the percentage of children vaccinated against measles over a ten year period from
2003 1o 2012.

6 , : - N

v

+  The percentage vaccinated represents children under one year of age 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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Fig. 3.1
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(b} Vaccination is known to protect populations. against infectious diseases:
e —— | — . \

Some of the data in Table 3.1 (on page 4) and Fig. 3.1 (on page 6) support this statement,

Describe the data that support this statAementk@ comment on the data that do @support
this statement. ‘ e T ‘ '

Vactinakhoa. 14 Yhe Ethopha UMYy | Sujppert Hha  Swdunend pefanse ,

wh‘ck
entbae  of  children vataraded 3 hghesi  Por S Gambia etk s

B Yhere 0 dutg  Yhed  dees  pwi  suppert  the datement  Which

(c) The successful eradication of smallpox involved an intensive global vaccination programme.
li is hoped that the same can be achieved with measles.

Outline fwo features, apart from cost, of the -éma![g@g_ﬁg_radication programr‘g;]e that may have
made it edsier to eradicate than measles. ) ‘

(d) State precisely the type of immunity gained by receiving a measles faccine e

ATt LA AL [1]

I © UCLES 2016 % 8700/22/M/J1B TTurn over I
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{e) Planning the prevention and:control of measles using a vaccination programme means that
financial costs must ba considered.

8 | u

State two examples of these costs.

{0 P teyeshmabe  the Onten o the pmggmaw

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

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

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

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

fTotal; 14]

4 Fig.41isa simp‘liﬁed diagram of the circulatory system of a mammal. Some of the lymph system
is also shown. . : a

head
and

upper
- limbs

- lungs
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intestines
L—“—:——.[ower limbsf——

Fig. 4.1
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(a) The type of circulatory system shown in Fig: 4.1 is a closed double circulation.

Explain what is meant by a closed double circulation.

dhe  term Clased Mean ¢ Bood Plow within  plogd  vessels.

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

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

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

............................................................................................................................................... 2]
(b) With reference to Fig. 4.1, name:
blood vessel W . AL Lt R
- - __/‘
blood vessel X . ..Julmenary L2 L
valve Y e Pbeoveadvitalor  valvl .
heartchamberz . L A e [4]

(c) State the /‘c\:ompbne‘nt present in the bloéd at‘locaiio@’ﬁhat is not present in the lymph at
location @ in Fig. 4.1. - : . .

(d) As blood passes through the capillary nefwork in the lungs, gas exchénge occurs.
Describe the process of gas exchange between the alveolus and the blood. .
Cowgen, difuge b0 blowd, whereos  Carpon drenple 8 Hoge ko alvalus

b.%mn af- an gnd  urbon Gpazle. 3. Cown Coacertmdion....

.......................................................................................................................................
- e L L L YT YR AL IL]

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

et AT eI 1 T AN A1 e S
o M bed with  Peemegebin  bening  onghacmggtebin s
..... Alvestus has | hgh | tovendaden of ovumen  blood  bas L contontheton

of orpgen.  Thug  dnruown Adfug  Bam . alvedlus miv  Hove
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(e) As blood. passes through the small intestine, small soluble products of digestion such as
glucose are absorbed into the capitlaries to be transported to the liver.

Mo Nl
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Fig. 4.2 is a transmission electron micrograph of intestinal epithelial cells.
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Fig 4.2

1

(i) Write the name of cell structures F and G in the boxes provided on Fig. 4.2. [2]

(i) Atthe surface labelled S, movement of glucose molecules out of the intestinal epithelial
cell occurs-by facilitated diffusion.

XoNoNoHP oo i)

{9

Outline the features of facilitated diffusion of glucose' mdlectiles.

P

G

Llucose | tedleryles 5 Balar MICIES . ivicieesnibossnsssssss st seesesenrs ¢

O .. A it NG AN AR I, 08 L €

...... e A ALV eSS S <

B B,

Tt et of L Sleose L helged by R et e

G

...... R‘.—?.{.—F.T..--:-..-M.................................--.....‘.i.........i.;.......................’....................... ¢
le'ﬁwm dvffesion.
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[Total: 16]
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5 Fig. 5.1 shows plant cells in stages of mitosis.

chromosome
at metaphase

P ———

cell at the start

of prophase chromosome at

late anaphase
r__-_—______/

{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.

() Cutline what occurs during early prophase so that chromosomes become visible in late

rophase.
prop unt |

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

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

....................................................................................................................................... [1]
(i) Describe the structure of the chromosome in late prophase.

..... Chiompgome. . congighs...of, 2. Sigvec gheomatrds:

...... byt attached | baline g Setomere .

....... Crhn..... Cheomadids | contom 1 DR 00LE0ALE. e

........ Cheomasoma, . ant  Hirker  And  WIIPW o e

.................................................................................................................................... 2e[3]
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(b) State(two)diﬁerences between the chromosome at metaphase and the chromoseme at late
anaphase. . :

(Chiomggome | o4 mdaghax | D a\gn M the | et of cpndle ppre
Wheea—ny e Cheowgome ﬁfmaﬂmm ..... alrtady  reats tre
OIS 2 TE DA e
JOhrmesome | ok | Mefaghare | oSty of. 2. Syt chmatds ) vhereas |
LGhofedome ox | lave | onaghale  coriisi o oty \mﬂ‘“fhmm#ﬂu
............................................................................................................................................... [2]
(¢) One of the functions of a plant hormone known as cytokinin is to act as a cell signalling
molecule. and promote. cytokinesis. - . *—*—‘ :

Suggest how cytokinin acts as a cell signalling molecule,
OUTOTRL OO .5 LA OPUIOIN. 0.5 MO, A S0 o2 LSOO

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

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

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

[Total: 9]
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6 One of the enzymes involved in glycogen synthesis is glycogen synthase. The monomer of the
glycogen polymer is a-glucose. 5

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

(up¥
0
“
0H
oM
2]

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

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.

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

........ .
....................................................................................................................................... [1]
(b) The gene coding for glycogen synthase in muscle cells is known as GYST.
(i) Explain what is meant by a gene.
..... Beae.. 5. Mhe  Sedupace, of  Nulltohdey May ovmy geadt
....... Steghe AWM e
....................................................................................................................................... [2]
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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.

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

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

....................................................................................................................................... [3]
{c) Table 8.1 shows three functions of cell structures that are involved in the synthesis of glycogen
synthase.
Complete Table 6.1 by naming the cell structure that carries out the function listed.
Table 6.1
function name of cell structure
assembles ribosomes for polypeptide e
synthesis . Tougin TS
Endle ?lg}m tT ﬁ@‘h‘f«u[um .
synthesises ATP .tp provide a supply of Mifochonds iz
energy for transcription of GYS?
folds and modifies synthesised polypeptide .
—_ to produce functioning glycogen synthase G“’\cd‘ bty
[3]
[Total: 12]
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