Sk
i

. Cambridge Assessment
P International Education

Cambridge International AS & A Level

BIOLOGY 9700/05
Paper 5 Planning, Analysis and Evaluation For examination from 2022
MARK SCHEME

Maximum Mark: 30

Specimen

This document has 10 pages. Blank pages are indicated.

© UCLES 2019 [Turn over



For examination

Cambridge International AS & A Level — Mark Scheme

9700/05

from 2022

SPECIMEN

‘(usas sasuodsal ajepipued ay} Jo Aljenb ayj 0} Buipiodoe paywi| aq
Aew abuel yiew ||n} 8y} Jo asn ay) ‘L1oAamoy) uolsanb ay) 1oj awayos ylew sy} ul pauiap sylew jo abuel |y ay) Buisn papieme ag pjnoys syIe

-G 31dIONIAd ONIMEVIN OIHINTO

's10)duosap
[9A8] ouBuab Jo uoneoldde ay} Ul JO sSUOIONIISUl PAMO||0) JOU BABY Salepipued alaym suonienyis ul "6 Ajjuaisisuod palidde aq jsnw sajny

¥ A1dIONIAd ONIMEVYIN OIHINTO

‘'snonBiquieun aq pjnoys ‘4anamoy ‘Buiuesw ay| awayos ylew ayj Agq pajeolpul se uonsanb

ay] Aq poassasse A||eolyoads ale salnjes) 8say) uaym Jewwelb pue uonenyound ‘Buljjads jo Ajjenb ayy uo pabpnl aq Ajuo pjnoys siamsue
SUOISSIWO 10} PajoNpap Jou aJe syJew

SJ04J9 10} PR}ONPap JOU dJe SyJew

op ued pue mouy Aay} Jeym ajelisuowap Aesjo sajepipued usym papieme ale sylew

ajelidoidde se Jopes wes] JnoA 0) BuLisyal ‘awayos ylew pue snge|jAs ay} Jo 8doos

ay) puoAaq o6 yoiym siamsue pljeA 1o) USAID SI 1Ipalo ‘JIaASMOH "aWayds YJew ay] Ul pauljap Se ‘SIomMsue pI|eA/1081I00 10} papleme ale Sylew e

:Klaangisod papieme aq 1snw syIe

€ TdIONIAd ONIMEVYIN DIH3INTO

‘(suonoedy Jayj0 J0 ‘SyJew jjey Jou) syiew a|oym sAem|e ale papleme SyIel

¢ ATdIONIAd ONIMEVYIN OIH3INTO

's)duos uonesipiepuels ay) Aq paylidwexs se ajepipued e Aq palinbal asuodsal Jo plepuels 8y} e

uonsanb ay} Joj si0)dosap |9Ad] DBUBB By} Ul JO BWBYDS YJew ay} Ul pauyap S||Is ooads ayy e

uonsanb ay) Joj si0)dosap |99 OBUBD By} J0 BWBYDS YJew ay) JO JUSjUoD Jlyloads ay) e

:UlIM 8Ul| Ul papJeme aq 1Shw SyJel\

L A1dIONIAd DONIMEVYIN DIHINTD
‘so|diound
Bupjew asayy yum Aldwos osje [jim sweyos yiew pue Jaded uonsanb yoe3 ‘uonsanb e 1o} si0ydlIosap |aA8] olBuab 10 swayds yJew ay} JO JUsjuod
aly0ads ay) apisbuoje paljdde aq pjnoys Aay] "siamsue ajepipued Bupjew usym siauiwexs ||e Aq palidde aq isnw sajdiouud Bunpiew jelsuab asay |
so|dioulld Bunjiep susuag

Page 2 of 10

© UCLES 2019



For examination

Cambridge International AS & A Level — Mark Scheme

9700/05

from 2022

SPECIMEN

"90UBI0S }084100Ul dpnjoul Aay} JI uaaa paloubl aq Aew sasuodsal u }sJij 8y} Joye sasuodsal AI0)0IpeIuOD-UON e

asuodsal 198.100ul 8|buls e se pajeal) g

pINoYs SIY} ‘Jayjoue auo JoIpeljuod sasuodsal om] ai1ayp) ‘asuodsal sy} Jo }Sal 8y} UIYIM pajoipeljuod ale jey) sesuodsal Aue 1oj papieme
87 Jou p|NoYs JIpal) "palipalo aq 8SIMIBYI0 P|NOM Jey] 8S0U] 10Ipeljuod jey) sesuodsal Aue 1o} }oayo 0} asuodsal alijus ay) peay

U SpJemo} JUNOoD ||1IS [|IM INg 1IpaID papJeme ad 1ou p|noys sesuodsal 108.1100U|

U SpJemO} JUNOD JOU PINOYS aWayads yJew ay} ul ajoubl payiew asuodsal Auy

papinold ale saoeds Joamsue palagquinu Usym UaAd ‘9sosd snonuipuod se peal aq pjnoys asuodsal ay |

(" suoseal om} 9)e)g "69) sasuodsal u alinbal jeyy suonsanb 104

(mojaqg sejdwexs ass) 3ouepmb snijsr], G

‘pajou aq [m 9|diould [esauab siyy 03 suondaoxa Aue pue Alessadau
aJoym awsyds ylew ay} ul papnjoul aq |im asuepinb Jaypun4 ‘sjuiod Buppew jusnbasqns asay) pepJeme ag pjnoys ajepipued ay} ‘Aem 1084100
Ajleaunuaios e ul pasn Ajjusnbasgns si Jomsue j0a.100ul ue J| “ajelidoidde aseym ‘paidde aq pinoys ojdiourid (}09) pJemioy pauled oo dy]

‘(uonoayjjal f uonoelal ‘usboodA|b uobeon|b ‘eusyle /aueyls “6°a) pasnjuod aq Aew Asy} Yoiym Yim sulis}
snqge|jAs Jayjo wouy uonesedas snonbiquieun pue Jeajd J0) MOJ[e }Shw SWwid} sngejjAs Jo sbuljjads 1094100 aq 0} aAey 1ou op sbulads ybnoyyyy ¢

‘paloubl aq pjnoys uonssenb ay) 01 JUBAS|B.I SI 1BY) 90UBI0S BuoIAA 1ed uoisanb awes sy UIYlIM Pa)oIpPEIIuoD SI 1By] JUBWS]L]S 1081100
Aue 1o} papJeme aq 10U p|noys 1paJo pue ‘ued uoisanb swes ay) ul UsAIb sjuswale)s AI0JOIPEIUOD USBMISQ 8SO0YD JOU PINoYS Jaulwexa ay| g

‘A108.1100Ul pasn aJie splomAay 8yl JI papJeme aq Jou pjnoys
sylew ‘yuasald aq Aew spiomAay ybnoyl|y "syiew Buipieme usym spiomAsy AUe Jo asn D1IUSIOS pUB 1X8JU0D 8Y) JOpISUOD pINoYS sisulwexsy |

so|didulid Bupjiey siivsadg-9oualog

‘puiw ul sioyduiossp
apeJb 1o spjoysaiy} apelb yym papieme aqg Jou p|noys SyJe ‘owayos yJew ay} Ul paulyap se sjuswalinbal ay) uo A|9|0s paseq ale papleme SyIe|\

-9 A71dIONIAd ONIMHEVYIN ODIHINTO

Page 3 of 10

© UCLES 2019



For examination

Cambridge International AS & A Level — Mark Scheme

9700/05

from 2022

SPECIMEN

Juswnblie asianal Jo

1X8JU02 8y} S}8s JNq ‘paJinbal jou s| sjexoeIq Ul 8sedyd / pJom sy}
(4@qwinu JueAs|al Yypm) uiod Buiew

Jamsue Buoim snoinald B SMOJ||0} 1By} JUSWSE]S 1081102 B Jpald
papleme 8q UED }ey} SyJew JO Jaquinu WNWixXew 8y} sajeslpul

VO
()
diN

403
xXeuwl

(peydeooe sjuelea [eonewwelB) ayepipued Ag pasn aq jsnw uaAlb piom [enjoe  JINITI3IANN

(fensn ueyy aiow Asea sasuodsal alaym) Buipiom aAljeuIS)e MV

(eop1 swes ay} Buissaidxa Jo shkem Jayjo 1dadoe) 10840 ey} 0} SPIOM IO 3J11MO
juiod Bupyiew snoiaaid uo [BuO}IPUOD S| YJew Sajedlpul aNod

(poxJsew aq piNOYSs Yoiym Jamsue |eapl uey) ss9| e) ydeooe v

Juasald jou sem |eldjew siy} Ji se yJew aioubl |

10001 |

wiod Bupjiew e uiyum saaljeuls)e sajeledas /

syulod Bupjiew sojeledas

‘suoleIA8IgQe B8WaY9s YJe

"aWIBYDS YJew 8y} ul 8SIMIBYI0 pajels Jo uonsanb ay) ul Joj payse ssajun paloubl 8q pjnoys uonenbs ue ul usAlb sjoquwiAs a)els

"aWIBYOS YJew ay) Ul 8SIMIBYI0 pale]s ssajun ajgeidesoe ale suonenba [ealwayd ul pasn SjuaIolya09 Jo suonoed) / sajdniniy

Suonenbs [edIayo 10} 80UBpIND

"aWaYos ylew ay) ul pajou aq |im ajdiourid [essuab siyl 0} suondaoxg
"papJeme Jou SI YJew UoieNdjed jeull 8y) 1ey) Ueaw AjJJeLWIOU [[IM JIun 1084100Ul Jo Buissiw e ‘yiun e 1o} uaAlb si ylew ajeledss e ssajun

"aWaYDS YJew ay} Ul UsAIb Jamsue ay} 0} PaUBAUOD 8Q UBD JaMSUR 8y} JI papJeme aq ||I1S Aew }palo ‘pamoj||0} Jou SI Q| pue
| Usamiaq anjeA e 0} () JuaIdl809 8y} JO anjeA ay) BuioIsal JO UOIUSAUOD 8y} Yyoiym ul (,01 x e "6°8) ‘wioj pJepuels ul usAlb siemsue Jo4

"san|eA painseaw 0} Ajdde jou Aew siy] "swayos }Jew ay) ul usAlb sainbly Juesiiubls Jo Jaquinu ay) 0} Jaulwexs ay)
AQ pepunoJ usym sIeamsue 1081109 10} papJeme ag pjnoys 1palo ‘palels Jou si padinbal sainbiy Jueoiubis Jo Jaquinu ay) Yyolym ul suonssnb 1o

" Bunjiom anoA
MOUys, saje}s uonsanb ay) ssajun ‘BuiJom J081100Ul JO BUIIOM OU SI 818y} JI UBAS JIpald ||N} USAIB 8g p|NOYS SUOIB|NO|ED 0} SIOMSUE 1091100

30UepIND oIjioads uonenoen

Page 4 of 10

© UCLES 2019



For examination

Cambridge International AS & A Level — Mark Scheme

9700/05

from 2022

SPECIMEN

Buoipp ‘1084100 ¢

(Z yunoosip)
\r

('z10) NOD
108110) ‘¢

1o_@110) ¢

X

1081100 'Z

1081100 |

J084I0) °|

(sasuodsai p) 3

(sasuodsai p) |

\

1081100 '

\a
(2 unooasip)

1084100
(‘ZIO)NOD '€

(Z Junoosip) ‘x

(‘2 J0) NOO W210D ¢

\'

1081100 |

X

109110) ¢

\

1081100 |

(sasuodsal ¢)

aloubl

1081100 ¢

(sasuodsai ) H

x ‘a

Buoipp 1081109 2

aloubi
aloubi

\¢

(‘v 10) NOD
J08.110)
J08410) °¢

\r

Joal10) |

(sasuodsai p) 9

\

1081100 'Z

aloubi

Buoip '€

\

108410) °|

\

1081100 'Z

(sasuodsal g) o

AP

1081100 ‘J08110D) |

(€ Junoosip)
X

(‘€ 40) NOD
108110) ¢

(sesuodsai y) g

BuoIpn €

\¢

1081100 'Z

1081100 'Z

1081100 |

1081100 |

(sasuodsau ) 4

v

[¢] - suoseal @aly)} aie1S

a|nu jsi] ay} Ajdde 03 moy jo sajdwexy

Page 5 of 10

© UCLES 2019



6102 S3T0N ®

0l Jo 9 abed

Question Answer Marks
1(a)(i) type(s) of enzyme / endoprotease or exoprotease ; 1
1(a)(ii) | temperature + pH + time intervals between samples ; 1
1(a)(iii) | method must match the related variable 2

any two from:
temperature — use a water-bath / incubator ;
pH — use a (named) buffer ;
time intervals — use a stop-clock / stop-watch /timer/ AW ;
1(a)(iv) | idea of: 1

two (successive) chromatograms give the same results
or
no more change in, results / chromatograms / spots ;
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Question

Answer

Marks

(1)(b)

accept marks from a labelled diagram

any eight from:

max 7 from marking points 1-12

1  ref. to drawing or using, a base line/line of origin ; R if using pen or ink to draw base line

2 ref. to suitable method of applying sample to give a small spot (on the chromatography paper) ;
3 idea of chromatograms using hydrolysed extracts of both enzymes ;

4  ref. to same number of applications applied to origin ;

5 idea of concentrating the extract; e.g. by drying between adding spots or concentrating the extract by evaporation
before use

6 ref. to placing in solvent so that the level of solvent is below the, origin line / sample ;
7  ref. to covering to, prevent evaporation / maintain a saturated environment ;
8 ref. to running all chromatograms for same time
:)erf. to running all chromatograms until same distance moved by solvent front ;
R if allow to run off the end
9 ref. to drying before spraying with dye ;

10 idea of running at least 3 chromatograms for each enzyme ;

11 ref. to taking mean of distances travelled by each spot or taking mean of R; values ;
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Question Answer Marks
1(b) 12 any one from:
ref. to flammable solvents and no naked flames ;
ref. to flammable solvent or toxic, solvent/dye, and safe disposal ;
ref. to allergy to, dyes/solvents, and wear gloves ;
ref. to harmful / toxic / irritant / corrosive solvent or dye and wear gloves / mask / eye protection / use fume cupboard / keep
covered ;
I chemicals unqualified
13 ref. to, observe / count, the number of, products / spots, (for each enzyme)
or
measurement of the distance moved by each, product/ spot, (for each enzyme) ;
14 comparison between chromatograms of the different proteases ;
1(c) must state whether supported or not with the reason 3
allow yes/no, true /false, does/does not, as alternative words for supported/not supported
1 not supported, because different numbers of bonds are cut so cannot compare the enzymes ; ORA
2 not supported, because some products will be dipeptides (and tripeptides) ;
3  supported, because the endoprotease gives the exoprotease more ‘ends’ to work on
or
not supported because there will be, more / different, dipeptides since endoprotease created new ‘ends’ ;
1(d)(i) ring around the 3rd spot from the left on both chromatograms ; 1

I any circles on the electrophoretograms
R if extra spots ringed
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Question Answer Marks
1(d)(ii) | idea that the sickle cell, peptide / fragment/amino acid, has moved, a different distance / further, (compared to the normal 1
peptide)/ ORA
or
idea that the (sickle cell), peptide / fragment/amino acid, has a different, charge / solubility, (compared to the normal peptide) ;
Question Answer Marks
2(a)(i) dependent variable: number of chromosomes in the cells of the embryo ; 1
2(a)(ii) | idea of the species/source of pollen on the stigma ; 1
2(b) accept marks from a fully annotated diagram 3
any three from:
1 from cross A x B the chromosome number is half of the chromosome number of each parent ;
2  (due to) fusion of gametes with 6 chromosomes and gametes with 10 chromosomes / half the number of chromosomes
compared to the parents ;
3 idea that, gametes/ pollen, are produced by meiosis ;
4  from cross A x C the chromosome number is double the expected hybrid number ;
5 idea that mitosis (of the zygote / embryo) has not occurred correctly so chromosomes have stayed together in one cell (so
number has doubled)
or
meiosis has not occurred correctly so chromosomes have stayed together in one cell (so number has doubled in
gametes) ;
2(c)(i) A x B: a variable number (between 0 and 16)/any number in the range from 0—16 1
and
AxC:13;
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Question Answer Marks
2(c)(ii) | any one from: 1
(gametes) will not have complete set of chromosomes ;
pollen of hybrid A x B has variable number of chromosomes ;
pollen (from A x B) that fertilised another plant would have a, different/random, number of chromosomes ;
pollen with, different/random, chromosomes may not be able to, grow / fertilise, the female gamete ;
2(d)(i) mean =46 ; 2
mode = 48 and median =46 ;
2(d)(ii) | any one from: 1
continuous / normal, distribution ;
standard deviations are similar ;
size of the two samples is fewer than 30 ;
2(d)(iii) | there is no difference in the percentage germination of grains from, cross A x B and cross A x C/the two crosses ; 1
2(d)(iv) | idea of subtracting two from total number of samples since there are two sets of data to compare ; 1

A as a formula
(M-1+(11-1)/22-2 (= 20)
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