oETloitelely Cambridge Assessment International Education

DIGGENGUEN  Cambridge International Advanced Subsidiary and Advanced Level

AS & A Level

CANDIDATE
NAME

CENTRE
NUMBER

CANDIDATE
NUMBER

> S 8 € 9 0 <€ ¥ 8 L T =

BIOLOGY

Paper 2 AS Level Structured Questions

Candidates answer on the Question Paper.

No Additional Materials are required.

9700/22

May/June 2019
1 hour 15 minutes

READ THESE INSTRUCTIONS FIRST

Write your centre number, candidate number and name on all the work you hand in.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or correction fluid.
DO NOT WRITE IN ANY BARCODES.

Answer all questions.

Electronic calculators may be used.

You may lose marks if you do not show your working or if you do not use appropriate units.

At the end of the examination, fasten all your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part question.

DC (JM/CB) 164994/3
© UCLES 2019

This document consists of 15 printed pages and 1 blank page.

J Cambridge Assessment
nternational Education

[Turn over



2
Answer all questions.

1 Fig. 1.1 is a photomicrograph of a low power image of part of the common sunflower,
Helianthus annuus. Fig. 1.1 is a transverse section.

FCJ
(a) State, with a reason, whether Fi ows a section through the root or the stem of
H. annuus.

Suggest, with reasons, the role of the tissue formed by this type of cell.

*..Q.‘(o.uf\..cl.e.g, ..... ,S.u.()()_o.(.’c ..........................................................................................
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(c) Structure B in Fig. 1.1 contains phloem tissue and xylem tissue and other tissues that provide
support.

(i) Name structure B.
.\I.Q.S.CLA,(.O..\.f.....b..\A(.\A‘.&Q ............................................................................... [1]
(ii) The actual length of structure B is 650 um.

State the actual length of structure B in mm.

(d) When structure B is observed at a higher magnification, more detail of xylem vessel elements
and phloem sieve tube elements can be seen.

Outline the differences in the structure of a xylem vessel element a® phloem sieve tube

element.

:.X%.\e.m...mg....m....c.x\,]{oe.‘as.m.....y.x.)hi.l.e... / sieve. tube does
s..?sﬂ.\em....has....ng.....o..\:ﬂandk.(’ ....w\ni.\ﬁ.ﬁ@ oem.ha seme._organelles
:...X.ﬁ.\sam....ls ..... .\..f\.gr.id.'!.g.e\ ..... while. em.. lzs.no..l19nn....

oxg,\emlf\c«snoeMvausé ....s'/.e.u.c_...‘a.lakﬁ ............................
:-.__.X.\;jlg.m ...... contams. o ﬂ?(} ............................................................................

[Total: 8]
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2 Some tissues of the gas exchange system include cells that are able to produce and secrete
mucins. Mucins are stored in vesicles in these cells, ready for secretion. Once outside the cell,
mucins adsorb water to form mucus.

(a) Name the structures in the gas exchange system that produce and secrete mucins.

(b) Mucins are described as glycosylated proteins. The process of glycosylation involves the
addition of sugar components after polypeptides are synthesised.

Suggest one location in the cell where glycosylation of mucin could occur.

(c) The processes that occur in the production and secretion of muc&ted.
translation exocytosis glycosylation nscription

Complete Table 2.1 by writing the processes in the co@rder in which they would take

place.
Table 2.1
E??fcess JW Pk'\ onN
oo &Y Browncl aion
o g\jcog\‘jlakion
broass eyocy Losis

(2]
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5
(d) Chloride ions move out of the mucin-producing cells at the same time as mucin is secreted.

Suggest and explain how the exit of chloride ions helps the formation of mucus from mucin.

Chloride. leaving...cll. comges. . m)c.?(_...‘ogl,.en.{i.a!@........
...Q.t.*:’c.....o.?....l:he,......c..@&L...k.o.....é.ecxeas.e..:.Hen..c.e.j..wa}c.cr ..............
.go.Jc.en.k.i.«L..._.g.m.é.i..w..l:..._.is.._....C...r.eqke_cl._.....r.es...c.uk&.7.03......:,,1......_.
okt to leave Xhe ceM . b% ..... osmosis. fo. be
)CQl(.&') ....... beﬁmuuh ...... to... £oz.m ...... m .MCLAS.....J\T.KOM.........

%..kq..@ra.sl,.ug.c.....ne.w...f._(’é.l u.1deabicak
Yo.xeplace. old. coes . kissue.s They...
gne. Yhee . X0 irhene e Number. of ces ko
alomodake m@eBse 0 size.  of . GASLONS.......

[Total: 11]
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3 Fig. 3.1 is a photomicrograph of human blood cells from a healthy individual who lives at sea level.
The cells labelled C, D and E are white blood cells.

S AT

D

C

%

O

red blood cell

(a) Name cells C, D and E.

E..IM .Q.l'.\.?.(\‘.j l'e ......................... o'a ..... [3]

of these white blo re only partially mature.

S 4
oo ;’
(i) Suggést wh starts in the bone marrow and not in any other location in the body.

.As...\.3m@}.\.a..c.g.k.‘.’ﬁ../..blm& ..... ceMs . Q..t].@'lmkﬁ.....&ro.m....ﬂﬁ
ene. _wmartow oc bone wmarcow. Yas. siem .
LM wich.ae. ol Eipoleat:. Bore. marra...
....h.mg......r..e)J.\S.......kk\o\k......ca.n.....c.ang ..... o.ud...partesis [« dh
...cl'l.v.\fél.‘?n.....ka ..... M["(’,MOW\DCCN,S ............................................. 2]

Chronic lymphocytic le L) is a type of cancer that starts in the bone marrow. In
the early stages, m ple with CLL feel well. The disease is sometimes diagnosed by
chance during a r d analysis, when a high white blood cell count is noticed. Many

© UCLES 2019 9700/22/M/J/19
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(i) Explain why a high white blood cell count is a feature of measles and of CLL.
measies ...I.mmme.....res@ms.@.....sk.'umul%ﬁc\.....,s.o_...ml.’ci.gen........_
..Y.e.c..e%m.(:.lm....nc..cfm.s...,s.k.'l.liQJc.i..l.g......l..-j..m&)hgc.g.lfﬁ.....‘m._..
4ndergo.. tlonad LOLERE D, .
oue..xssuhbed. by... macenteolled mlesis. s of .

& mokakion so.cCMS A o.not. re o/};{‘fp,g?mb
Yok conkrol division oo S(F .......................... 3

(c) Most of the oxygen that enters the mammalian circulatory system is transported by red blood
cells.

(i) Describe and explain the passage of oxygen across th @ace membrane of the
red blood cell. .@
...S.im.F.[e.....&lgﬁiﬁimn....ﬂf...QXW....&... ......bhe...f.baspm&p‘zd...._

..b."..\.G_;tj.ec....:Ym.o.m....hl@.h.....:kg.......l Qc@ngmbmﬁmﬂh& ......
508 0Xyqen. i£ s% Ysized. .ond. non-gaiar/
~nchoged: O ............................................................................
............................................ @ [2]

(i) At a high altitude, the Qassure of oxygen in the atmosphere is lower than at sea
level. If a perso p@m low altitude to high altitude and remains there for a few
weeks, the red Il count increases.

Explain wh
bIooneI

o4 0’
Yhere. 38

....\...es.)‘....Qx.gg.t..('.....d.s.k..e,.....tp....\:\b ...... mx.zi.r.g......\...cmec....a-.FEin}..lg .......

needs to respond to high altitude by increasing the number of red

..... 5: Qr......Qx{ﬁgm......é.Q.....mrg....t.\b......vc@ .um.c’....sa......maré........
ved Ylood ceMs Lo compensabe. hence. same.. .

ot of. oxygen. . Yeaches. 0ody. cells compaced
0o o) OORARE
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(d) Polypeptide synthesis occurs before a red blood cell is released into the circulation.
The HBB gene codes for the (3-globin polypeptide of haemoglobin.
There are two alleles of HBB, known as Hb* and HbS.

Describe the difference between the HbA allele and the HbS allele and state how this
difference affects:

the B-globin polypeptide
the haemoglobin molecule.

..ﬁllﬂ.{’s....hav..e.....&1.&&mt.....m;&....sq:.cz,mmgﬁ...xc.s.ul..ﬂ'/zg....:m......
.&3.&(.!(;,”{.....@.\5.p.qgk14Q....S.cci,umgﬁ’.....a.s ...... 0f . base. sultution
heace . ald d%haveélﬂarml:m@l\lﬂc%whcﬁ .............

xaulb. 0. one  amng. Gcid. chan ..3\m¥.qmi.q....c«.}d
Lo valing~ This.. hange) .. Hb 2% Lot struckire. so...

[Total: 17]
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9
The bacterium Vibrio cholerae is the causative organism of the infectious disease cholera.
V. cholerae has structural features typical of all bacterial cells. It also has a flagellum for movement.
(a) Fig. 4.1 is an outline drawing of V. cholerae.

Complete Fig. 4.1 by drawing and labelling the structures found in V. cholerae.

710§ Y'(VOSome

flagellum

Fig. 4.1

(4]
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(b) The World Health Organization (WHO) collects data about cholera from the 194 countries
that are members of the World Health Assembly (WHA).

In 2015:
. there were cases of cholera in 42 of the member countries of the WHA
* the total number of cases of cholera reported was 172454
. there were deaths as a result of cholera in 23 of these countries

the total number of deaths from cholera reported was 1304.

The case fatality rate for cholera is the proportion of cases of cholera that results in death
within a particular time period.

A country with cases of cholera that are properly treated should have a case fatality rate of
less than 1%.

(i) Calculate the case fatality rate for the 42 member countries of the WHA for 2015.

Give your answer to the nearest 0.1%. @?

1208 100 = 0-8 é
| 7249U case fatality rate = ....... @ ) % [1]

(ii) Many of the 23 countries reporting deaths fron‘@ in 2015 had a case fatality rate of

less than 1%.
However, two of the 23 countries had c@&/ rates greater than 5%.

Suggest two explanations for the ase fatality rate in these two countries.

Ps_od deloy 1nf@@nesis. al delay 10 trechment
by 0F> orahqm.vglm&.irg....&p(.aiﬂfm)..f..ﬁ.lsa....(;heme...ggo.s.!.cl

(c¢) In 2010, the country of Haiti experienced a major earthquake. This led to an outbreak of
cholera.

(i) Explain why an earthquake may lead to a cholera outbreak.

© UCLES 2019 9700/22/M/J/19
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(i) Fig. 4.2 shows data about cholera collected by WHO over a period of 8 years, from 2008
to 2015. These data include:

* the total number of cases of cholera for each year
the number of countries in each year that had cases of cholera.

700000 ~- 70
600000 /\ - 60
500000 - \/ - 50
number number of
of cases countries
400000 - 40
300000 - - @
200000 - o Key
[ number of
100000 - 10 cases
—e— number of
0 | 0 countries
2008 2009 2010 2011 201 2014 2015
year
2
Comment on the trends s Fig. 4.2.

....................... e ..\f..a\.’.\CS{.....numb.etf...Of......CqS.‘.Z_.S....Qﬁ...Of'..........

..\:ic;l‘\.l:.i. .........................................................................................................................

< Queral  decrence. in. number oF cowlae wilh..

Cases OF OB s
«The.. decrease. ra..numidl. of . counbria..could be.

[Total: 11]
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5 Cells contain carbohydrates, proteins, lipids and nucleic acids.

(a) Fig. 5.1 is a list of biological molecules, some of which are components of larger molecules.

cellulose
thymine nucleotide
a-glucose
B-glucose
messenger RNA
glycogen
glycine

a-globin

Fig. 5.1 q
Complete Table 5.1 by using only the molecules listed mﬁgé

*  Each example can be written under one or rect headings.
*  All the examples in Fig. 5.1 should app ast once in Table 5.1.

Table

monomers monosaccharides polysaccharides
94 clhe oL - gweose 9 |ycoqen
R - luose B - glucose celldlase

> - g(uwsg
Ung mne v\uﬁw&

(3]
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(b) Explain how the structure of phospholipids allows the formation of the phospholipid bilayer of
cell membranes.

'(JV\()&@WK(’\/\%& ...... liM....i&...().Q(ar ...... cnd b im(hlllb .................
‘ .:Eakiy...ac}.é....E.al.l.3....Uml’....Q!f@...nar.\:‘??f.m..... A hg&rdfh%w
¢ heuds. Sace wokery Cojyonment % T
« baile Sorm I é«.a@ho_bf\.c ..... COXL. e
’ .L’..@}.lé....&Q.r.m...‘n;jé.zo.p.h.ub.!.é....f’.l\‘gfimd:.!'.o./.\s....w.thh.m.dt.\..oklm.: .....
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6 Catalase is an enzyme that catalyses the breakdown of hydrogen peroxide, which is a waste
product of cell metabolism.

The reaction catalysed by catalase is shown in Fig. 6.1.

catalase
2H202 > 2H20 + O2

Fig. 6.1

(a) A student carried out two experiments to investigate the progress of the reaction shown in
Fig. 6.1. Potato tissue was used as the source of the enzyme.

Six pieces of potato were cut, each measuring 20mm x 10mm x 10mm.

In the first experiment, hydrogen peroxide solution was added to thre the pieces of potato

tissue and the progress of the reaction was measured.
Fig. 6.2 shows how the first experiment was set up. éq
L/

syringe containing
H,O, solution

;
potatg 2

—
\
r
—

1

Fig. 6.2

(i) Suggest how the progress of the reaction could be measured.

The. voiume. of . aakec. dlsplaced. b AN LN S

cerkamn. time.. il dl Jus. xake . of. the. xeaction:
..................................................................................................................................... 2]
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(i) Inthe second experiment, the student cut each of the three remaining pieces of potato to
obtain six pieces, each measuring 10mm x 10mm x 10 mm.

Using exactly the same conditions, the student measured the progress of the reaction
and obtained different results to the first experiment.

Explain why the results of the second experiment were different from the results of the
first experiment.

Ps0.as. gceaker. ntmber..0f . cells. cub.opem. to...
vdcaseaakaiase,khm ..... W, j.”....be....mare.....cé\};ﬂ(g.gﬁ....

(b) The student then investigated the effect of temperature 6n the activity of catalase.

On Fig. 6.3, sketch a curve to show how temper ects the activity of an enzyme such
as catalase.

rate of
reaction

Y

temperature / °C

Fig. 6.3
(1]

[Total: 5]
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