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Paper 1
Time allowed: 1 hour 30 minutes
Materials
For this paper you must have: For Examiner's Use
*a rul‘er v!nth millimetre measurements Quastion 108 e
» a scientific calculator. :
Instructions 2
¢ Use black ink or black ball-point pen. 3
» Fill in the boxes at the top of this page. 3
« Answer all questions.
* You must answer the questions in the spaces provided. Do not write 5
outside the box around each page or on blank pages. 6
« If you need extra space for your answer(s), use the lined pages at the end of o
this book. Write the question number against your answer(s).
¢ Show all your working. B
¢ Do all rough work in this book. Cross through any work you do not want 9
to be marked. TOTAL

Information
¢ The marks for the questions are shown in brackets.
« The maximum mark for this paper is 75.
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N Do not wrile
Answer all questions in the spaces provided. wu;::m
Figure 1 shows part of a DNA molecule.
Figure 1 |
|
|
- |
| ]‘ ‘
1.7nm '
| 5. bﬁ&q
5
|
m Name the type of bond between: '
[2 marks] |
|
complementary base pairs Mdvma'u_n bendls |
adjacent nucleotides in a DNA strand Q’Ibsghooliuhx loondt

EI The length of a gene is described as the number of nucleotide base pairs it contains.

Use information in Figure 1 to calculate the length of a gene containing 4.38 x10°

base pairs. .
4% n [2 marks] |
A
| ' = 0.3Y
| S
| 14
3"‘ .
Q.34 A .38 ¢40° = 2t o Aqsﬁ |
= /1«89
p—
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Describe two differences between the structure of a tRNA molecule and the ‘

structure of an mRNA molecule.

1 dhanr SHQ?az LRV s :,fofdﬂo"c.hio b!aw'swg wiu' (g

[2 marks] |

MRNA ety Unacar,

2 £0WN Weus aruo awd é&ho&;‘a Sue %wm:u mRNVA

does .

In a eukaryotic cell, the structure of the mRNA used in translation is different from

the structure of the pre-mRNA produced by transcription.

Describe and explain a difference in the structure of these mRNA molecules.

?}-ﬂ- - MRND conkains Mo rudeokodes as & contanns

[2 marks]

Loi  2v0ns and capons . [F{W S OJFU gpleckny fine

Procteced n RNA only has I excons @

&F

Do not wrile
outside the
box

Turn over for the next question

Turn over »
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Figure 2 shows the structure of the human immunodeficiency virus (HIV). e

Figure 2

E Name structures A and B.

[2 marks]

A oM o th o) 'prefk:ln
B Ca'pSQO\

|

| [0]2].[2] Describe how HIV is replicated. ¢ marke]
Alacvment profuin on {‘k’-Swfaugvf HIV \\.d.?s Jl Werus |
‘o mlhck‘h }-..QW}‘G(S on a L\_q,lPrTceM, C)nce f
oladud guihe Makscal \§ injeckd fabo otk vndhe |
vjo/mc;! ANA. Ty RNA Rl conuuked T DWH
WS QA NTyre codleod psR frousenptese . Thas

DVR Can fhan e expressed by e clh a5 wred
Qevels | Such as @uzyre Difkand compennnds 8f th |
Viws aR  Podiucad by fha oMl cul assembled .

| Bnce  verws s COMQUJ-!- o pRbs vefsaged Jroin it

| U Yo Wnfoch  other cells. 6
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| Uronema marinum is a single-celled eukaryotic organism. Figure 3 is a photograph | o

of U. marinum taken through an optical microscope.

Figure 3

- Explain why it is not possible to determine the identity of the structures
labelled X using an optical microscope.
[2 marks]
The vesoulion of fAe tmeage & o fow. TWE s as
L:.'.%U- riorosopR  Uses &yhi which haga Wwaveles il |
le lows Yo be able to be ugedt to cliskngush

9 ghuchwes J,ﬂ,m. eath other, .

@ U. marinum cells ingest bacteria and digest them in the cytoplasm.

| Describe the role of one named organelle in digesting these bacteria. |
[3 marks]

The ysosome (s Q Componamt  phak Conberns

| Nudrlbe eregme;. Once the ol phaggestes

Ihe hackeeca dhs lysosone  fleses wiks

vesccke aodm'm‘.m} te beadeca. The IR TP P |

break clown Yl badesa | ligeskng ol |

06
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| outside the

, EI Calculate the actual length of the cell shown between Y and Z in Figure 3. |
The magnification of the image is x 900
Give your answer in ym and to 2 significant figures.

nC"-u.oJ. = ,4Mv‘
VAT

\d—'ba'=2.3c,m: -L%Wt = ‘J_QOOOI-H“\
| he AR 310

| Answer j33 gm |
‘ Eﬂ In large cells of U. marinum, most mitochondria are found close to the

‘ cell-surface membrane. In smaller cells, the mitochondria are distﬁbutec! ev_enly |
‘ throughout the cytoplasm. Mitochondria use oxygen during aerobic respiration. |
|

Show your working.

[2 marks]

‘ Use this information and your knowledge of surface area to volume ratios to suggest

an explanation for the position of mitochondria in large U. marinum cells.
[2 marks]

\ Laﬂw Colhs  howe smaldes Sar‘,jacxa,«m to vollss redvo
Lol oxLGen lore,er to dt!’ku fo cutbrd pod/"J- 3o,
Lua hawva e  wattodhonobia close bo tle swvh,.cg o

hjluscon pediweg & reolivcad | S0 Lok Crogen
u -—
Con \oath - fof what F needs ua spcroR o .

Turn over for the next question

R aenttatiies IR - Turn over »
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This question is about mitosis in cells. §

Figure 4 shows the arrangement of the genetic material in a cell during prophase.

Figure 4

|
E‘ Describe and explain the arrangement of the genetic material shown in Figure 4.
[2 marks]

| Chvomosonas o wschie as Yhey  ae C(‘JVIC-LULSC%
|
' o %b{' Ra% 6}0-— r-Q_Ph.‘co.}\'on-

MUY
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IZ] The diploid number of chromosomes in the body cell of an insect species is four. b

E Describe how a gene is a code for the production of a polypeptide. Do not include i

i

Tick (v') the box next to the diagram A, B, C or D that represents the appearance of

chromosomes in a cell during metaphase in this species.

B 2 <

E Name the fixed position occupied by a gene on a DNA molecule.

Loes

[1 mark] |

N DD DcD<| [V g s

promate s

b |

oad

[1 mark]

information about transcription or translation in your answer.

[3 marks] |

O:,Q_m_ ey Cocld 5:} & Sequance %f lbase poLrs

Twis Seguenes conhuinag C"\é—e/fm-j-“-‘on on hoo+ :

wvowat SR ames 2 'l'o \b‘:l\ Quruno Gl-u‘(-f LA, 11"‘—

pacleo becle Sequance (s yed in Frypkts and

Qach tnplet (s converRd chibo an  Cumdno

ot Ca tha 530({3?9_@\::0& Chewa.

|
|

Turn over »
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E] Describe how the structure of glycogen is related to its function. bow

[4 marks]

G o polgmer o) ghucose |so  QUucose oleculss|

Can eowly bt Jaken off fhous huydmolysig laomds & |

Aucooun. A5 o & hughly branced f can he I

\\A—l_\cbm\agsx.ol rh faske 05 pon. RS Ok exposect
fo'd

Ibs adorse insouakle mdiwds 56 cank b lost

!’\‘0""‘ o M QG-SLB and  Ases ot A-ﬂu‘} b

weter ?oleu\_l—v:ml. |

4k s "\.tci}ldua CompactSo lols § qlucose con lor tFord |

Ao SrmoeMh Spack.

Figure 5 shows the primary structure of part of a polypeptide. Each shape '
represents an amino acid. Identical amino acids have the same shape.

Figure 5

O—ﬁﬂ—D—O—O—A—OE&D

Amino acids

- [Z\ Name the type of peptidase which will hydrolyse the bond labelled G in Figure 5.
[1 mark]

endo Ql{bk‘dﬂ.stz.

|
E Give the number of different R groups in the polypeptide shown in Figure 5.
' [1 mark]

2 (Sdm,\luw Quming Ooks Q8 3 olefferut Shepes
m owine occel has ¢ 0&!}4&@4- 74 qnu-r) '.

L
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A scientist used an enzyme to digest a polypeptide containing 101 amino acids. | box
The digestion produced a range of smaller polypeptides.
The scientist determined the number of amino acids in each of the polypeptides
produced. He also counted the number of polypeptides of each length.
Table 1 shows some of the scientist's results. .
Table 1
Number of amino acids in Number of polypeptides of each
polypeptide length
5 2
6
15 3
20
E Use the information in Table 1 to calculate the number of polypeptides:
Aoq-ho -us= Y 6 :;-»%:?eo [2 marks]

6 amino acids in length A
20 amino acids in length 9. 8

Turn over for the next question

e !
- Turn over b
|B/MAJun21/T401/1
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| Do not wrili

. E] Give the pathway a red blood cell takes when travelling in the human circulatory B

| system from a kidney to the lungs. |

Do not include descriptions of pressure changes in the heart or the role of heart
valves in your answer.

[3 marks]
| From b lobnay Y wd bloe) celt Hrawels v,
3:"VGML%M the  renal VR betk—tooseet—a—teg %
Nlows ke Ma. cafor na cowa Yual Yrovels
ok Yo Hre riowk svolt gl tar haost - g gatess
Yhe heodt Cabo u\.L agu a-’num f/rom which s PM‘\U‘
ov¥ (ato Jhe nakJ«in!mdL The Kghk ot lheask
purmps blosd ﬂwm Prese Jo Hh pu«lm"wwhﬂ.'
\n\u.t.h Yoders umt ,/73,.,‘ Hhe M fo ,}u |
éaﬂ;s &mf:;s.
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Figure 6 shows a section through two types of blood vessels observed using an box

optical microscope.

E] Identify the type of blood vessel labelled M in Figure 6.

Explain your answer.
[2 marks]

Type of blood vessel Vain

Explanation ey @ el (umen  (uedh  Hin Wwalks so
blood frowdds frrovg, ok ol fow pessuce.

Question 6 continues on the next page

Turn over »
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| Do not wril
outside th

EI Tissue fluid is formed from blood at the arteriole end of a capillary bed. box

[4 marks] |

Explain how water from tissue fluid is returned to the circulatory system.

Mkm Kossun }(AUA.‘G( Vs forcwf ouwd 9/ dhe blocd esSsle
| Carbain prokuss remain 01 the bleoo! Fiul are to
i L’“‘Q bFo o, Thest ORak o fLL@aJ’CUL wa ter
ﬁaolml'\'ai A ek to Jossue j(u:o( . Tlss
couses gale o move bakh ke e b (ool
Vessle Mrough osmoss.

N, wader that o5 ot raoksoroed by osmostd (s
C,;UC&M byt Ugmphadic system oad sefnrnedd
te tha blood |
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/ did not cut plants in plot 1
cut the plants in plot 2 with a lawn mower once a week.

A meadow is an area of grass|
A

16 Maths Made Easy

Do nol wril
outside th

/ with a wide range of plant and animal species. e
ent investigated whether cutting some of the plants maﬁgﬂ any effect

on the biodiversity of insects in that meadow.

The student created two sample areas, called plots, in the meadow. Each plot
measured 10m x 5m —
f_\

The student:

After 10 weeks, the student captured all of the organisms of four insect species found
in each of these plots. e
———

Figure 7 shows the student's results.

Figure 7

100

\ B
| Wl

ML\)\V T HHH .Leafhopper

\_ R RaE. | Key to species

,—1 p—0 7L

60
Number of
insects &
of each
species
_— 401
_— !
'L 20

i
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. e ——— SENER—— : ot
. N I me
- Use the inf: ion in Figure 7 to calculate the index of diversity for the insects | %
captured/in plot 1 . -
|
The formula to calculate the index of diversity (d) is
\—_—'\__
d= NIN-1)
Zn(n-1)

yvhere N is the total number of insects of all species and n is the total number of
insects of éach species——
Give the answer to 2 significant figures and show your working.
\ WL 79 fnobiveoshls o fafat - N(h-4): %8,
| ~_— = B
R2-fy  —s a(n-1):22(22-9):2xn=462
U4 - berhe — 1640 v
AU~ bee —s 492 _ 6462, jac |
2 - o) eppes — 2/ A goge =263
2.7

\
- — [
S'a(n-A)= b 6zi16ko+MR +7=1286 g B |
. @ The student concluded that cutting plants with a lawn mower inw i

richness of insects in that meadow.
V"

[2 marks]

Use information in Figure 7 to explain why the student's conclusion is incorrect.
— - [1 mark]

T wuaaber G Speates & shid Q)(wwlw!m}
- - —_— S~ ——
Jg) ofb whing. Onds tho ww
Chavye.

—_

Question 7 continues on the next page

- ‘ _ Turn over b
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_ - P R —— S S - | Do notwrit

| outsida the
_ E’ The student wanted to use the data from plot 1 to estimate the total number of the box
beetle species in the meadow.

S o S A Toorof s moole ppacies i he magiow.
- - [4 marks]
’ﬂwq P«,rs} have Oa.ﬁ.zo.«lak f aa of fhe plot .
Tt A0 ) by SM 5o Somt. Sont_Then he has fo
Calewode, dhe fotok onen o) Yh Whole
Madow . T‘uﬂ then can Wije how asny Frg
wowld Wi‘_elof LF _onds the aoa  of i
yymaw Q0 pliviele S CL. q,f*ﬁ:mb'(do’w by tha
Grea ohv“a. plot. Use Hheis pumber Jaon to prudiply
b by Wl as s > 1 puker of hekes yous
k)w-l-"l%vc.m_d' b .a_rwfu'\ each OwRa fu f22 of &

nlot.

'

i
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An unfertilised chicken egg is a single cell surrounded by a shell.
\__ e —— Em—

A student investigated osmosis in chicken eggs. She dissolved the shells of
two eggs without damaging the cell contained inside the shells. She then:

/& measured the mass of each egg without its shell
/*covered one egg with vinegar and covered the other
/:gpt both eggs covered at 30 °C for 24 hours.

After 24 hours, she measured the mass.of each egg.

with a sugar solution

The student designed Table 2 and added her results to this table.

Table 2
Initial mass of Final mass of Name of solution r::;i:tzfi?a;iagl
egg/g egg/g covering egg e
66 — 85”7 Vinegar 1.29:1
60 —|}— Ja3 - <) Sugar 0.7:1
10
EI Suggest one impravement to the design of Table 2 and one impmvewmy
she presented the data contained in Table 2.
[2 marks]

L

Improvement to design of table Ht!w‘- the na~e ¢ Hae Slahion

on A L) column Qs fhes b o o pedlu

—_—t

oo hle .

Improvement to presentation of data _Sha u.oﬂ.ol o&a‘)w} numbesr

7

o deccmat places Yo on dWa rodoy, she skould

wiL H\L o Yl bor oJ‘ &e-‘-wma-t?lmu-s J‘_,r bou’l

\

| Do not write

.

outside the
box

+
R
0,10
Nuf™
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, E] Suggest and explain an advantage of carrying out this investigation at 30 °C rather
than at 20 °C. —

[2 marks] |

! kﬂ" & weaings WW QM’\"‘CLQS wold hoawe viom

L
WO N TV S INT [ So  Jheer s cotimequit- e bt Rr,
! }Qsl,OSMSUJ s /a-bhs P/cuﬁt \’\M. c,h.aw,vk "\ mass

| L/\Q“J‘d bt rohcobl guachss.

e ——

H

| l_?_l The student concluded from the information in Table 2 that the water Eotential of the
solution inside the egg is higher than the water potential.of the-vinegar.

Is the student’s conclusion correct? Justify your answer.
-+

N
No, fhe. 249 omd mas k&akx Yo by tawhed oy
-— N h o t. ‘r .
Tlsts Suoaesy woake ok pmoved (ale The %\33 Cwmons

[3 marks]

[
1
|

het ou}cgc{-_

’l’m&tb&i e woder polenivolk of &y rmust be

Jowss o e WM'L\*:‘\\
—— )

‘ Question 8 continues on the next page.

=
Turn over b
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! E The student wanted to detenn]_rlg the water potential of chicken eggs. She:

n
Y

™, Ms

Arv])

L6 T

Jo

bt

L
I
!

v

n

22

_—

* produced a dilution series of sugar solution
* followed the procedure described on page 20.

She calculated the final mass to initial mass ratio of the egg covered in each sugar_
. -— N
solution.

How would you advise the student to use her calculated ratios to determine the water
potential of the-eggs?

In your answer state the independent variable in the student's investigation.
\

The Onalmpb\aum’- vorteble 0y AW Conunbrafion of 7
Po Sugor SoUdton, ay this (s uhet A (5 chwgiy
e st o chanp bt resuls,

Sk showtd Plol-a\ Cotli'brekioy Cunve o) Aus
resudbs  Shi con Hen wsn  this e fo W?”‘“k
/F-rov\,\ wha WMo roho s 4 L e can J*‘om fuaf

hd e —
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1= 1\/_\
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Read the following passage. oRin e

Kidney cells produce a-glycoprotein hormone called erythropoietin (EPO). An
EPO molecule contains 165 amino acids and approximately 50% of its mass is
carbohydrate.

e

? EPO is transported in the blood and stimulates the bone marrow to produce

red —in this way, enough red blood cells are produced to maintain
the blood's oxygen-carrying capacity. B -
——
Some athletes choose to increase their blood EPO concentration by injecting
synthetic EPO. This practice is called blood boosting and is banned in sport as
a form of drig abuse. Athletics’ authorities use a programme of drug testing to
detect athletes who have injected EPO. In this programme, an ELISA test is
performed on urine samples to measure the concentration of EPQ in the
athlete. T~

Two types of monoclonal antibody are used in this ELISA test:

anti-human EPQ antibody, prepared by injecting human EPO in% ém\g)
ibody, prepared by injecting anti-human EPO antibody into

afs. An enzyme is attached to the anti-mouse antibody.

se the information in the passage and your own knowledge to answer the following
estions.

10

lIl Kidney cells produce a glycoprotein called erythropoietin (EPO) (line 1
Identify two organelles in kidney cells that enable the production of EPO.

i by =,
Rotush ondopragnic peieuhmm ‘.QAV\

2_%3@«»-1%;

@ Explain the biological advantage to athletes of injecting synthetic EPO (lines 7-8). |
- - ‘ [2 marks]

[1 mark]

%qmrm.EPOWmu be o bLoes tn Thadr ’
veol Llood ol numbess. Rad bloed colls com, Ot
S0 more blood cdls Can Goary et oxsaen to colls.
Tigs o Mows afbliRs to respia aumbicolly Jonges tKW‘AQ’
WMIA  QOcartSing , W prodetiny neox. BT ool less Q/%/‘/
lochte  cend, /fa./tc’,u-&hg
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B B — = = e ———e— '?m?;le
. . . L]
, E] Describe how mice injected with human EPO produce anti-human EPO antibody box
H " ﬁ

, [3 marks] |
Mé:%ﬁ: Jrem b human JoPo gut ousplaged on tha
§face o) phogecyles / B cath. Ths Causes ’hdp.er

L Y T s to skmwdale B culhs o pliveoke vapeoly
’J’ﬂ § Blosna_culs flun groduce b _anitbodkiey Yrat
gt cha speeifc to hauman £/ / P
e (’) = b
T M MFW\’/I

E Describe the rols\sof anti-human EPO antibody and anti-mouse antibody with enzyme
attached (lines 14-16) in producing a positive result for EPO in the ELISA test.

[3 marks]
Role of anti-human EPO antibody ’ﬂuﬁu otackey Jo tw LEPO
Nee———

(he_arkgen on 2 swfacs ofibe EPO) o show b

pee s -

g

Role of anti-mouse antibody with enzyme attached “Thes alfachss to Jhe
ok Wiman ankbody  Twis has G Uy aJkwched |
wwh Colotnses o veackon counsim o Colown toang

Clﬁ Noa hNM\M LPO vs M&M./W M%n

[0]9].[5] Some people object to using monoclonal-antibodies in testing programmes.
Use information‘in the passage to suggest why.

[1 mark]

Flhicol (ssury e o wesfdor o) imals (sl
—

| _@, mece /qoa."} woed  \a tha Jﬂmm thas 2

| ~— ¢ - )

anreotties.
END OF QUESTIONS
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