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1B/M/Jun21/E6 8464/8/2H



2 Maths Made Easy

10]1] Figure 1 shows glands in the human body.
Figure 1
\ N—x—A
\\ (
\ 3
] N’

0[1].[1] Which organ system includes the glands shown in Figure 1?

_ Endodving sedem

[0]1].[2] Which gland produces insulin?

Tick (v') one box.

/
A B C D

PMU\UJ-S
@ Which gland produces hormones that stimulate the other glands to
produce hormones?
Tick (v') one box.

Al/| B cj D

‘»bwno q\m\o: obyo nousm as the
__maskes gland

M

[1 mark]

[1 mark]

[1 mark]
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(o1 E How do hormones travel from one gland to another gland?

Do not wrif
outstde the
box

[1 mark]

Hormones que weleased ¢ale the blooot shicam S0 Hrave
1 Jhe blood fo ke Farget organ Threugl blood essles.

0]1].[5] Name two glands involved in human reproduction.

Do not refer to glands shown on Figure 1 in your answer.

1 deves  (male glond)
2_ovortes L_JDL““_ﬁ‘@\)_ o

(0]1].[6] Ovulation test kits can help women know when they are most fertile.

T

[2 marks]

Ovulation test kits detect the increase in the hormone that stimulates ovulation.

Which hormone is detected by ovulation test kits?

Tick (v') one box.

[1 mark]

Follicle stimulating hormone (FSH) LK wlease Coadts

ovilolion | Sa wihan

Luteinising hormone (LH) \/ Ly ws reloaseot €0

lame Gpatundetces

Oestrogen ovuloon Uy aboul

o Ot tas

Progesterone

Turn over »

IBM/Jun21/8464/B/2H



4 Maths Made Easy

Do not write
outside the

[0]1].[7] Anew contraceptive drug for men is being tested. box
The drug:

¢ is given in one injection
 stops sperm being able to fertilise eggs
o is effective for up to 13 years.

Evaluate the use of the new drug compared with existing contraceptive methods.
[6 marks]

Pn_adventige of Fr rews diuy con be that & |asks
Novger than allar niethods Such as CMO(O"'Si 1UDs,
Mr«?ms : Ho\uww; '“\he dend lay Jd eves (the
shaclsakion . Thes offess an o,/t'on Jor pun that
no other Jorm_of contraceph'on does, A Justhar
advotase ¢ Jha.} e fme q#hca.ﬂ,o—. Jasy 43%@:-5 g
S0 chs ot like sonuhiny fiad cn b fovgotien ke o
i
j}\z; Can fiowwes ahse b a OG)QJMQ“ , , o
o iajected I mon W‘M s pod oot
i for riaghe A3 (zags. At con be vp to 1% yesss | nch
W’SM[«\ luu\u- F migd be no"/w/(ﬁ Zjuﬂ"" Fomouels
Jhe end. ﬂn ao/c&'ioq, as 5 expMmm/aL cls cyule»
o huwans and pokunfidl ssBaflids ray Make W wyt a
Fick, Mot Jo menkien cbs nof paleoh‘qs e Codividuad Jrom STOG| 13
(the Condloms Por tnclang wouwls!:
N contluson fir rmga,h've-* Ok W rish fa poscAives
Cunanthy Mkl gliernahvl MUkody o Gfechie -
feaso nabla
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| Do not writ
Figure 2 shows the money spent on conserving biodiversity in the UK by T
the government.
Figure 2
3338 a3 1 AR
700{ A Epas ca dhsins "-;-—.-—'-—f":‘_“

Money
spent

in millions : n N | o

of pounds 500 5 1R wway

g
{

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Year

2005 2006 2007

300

[0]2].[1] Describe the trends in the money spent on conserving biodiversity from 2005 to 2011.

Use data from Figure 2 in your answer.

o 690 milkcony of ?owv’.s . Bowever | baotwesn loog
16 ¢k doomoses ety yaar. SO M L howases
bow €0 4o 630 pmulhon pounds by 2044. |

06 IB/M/Jun21/8464/B/2H
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Do not wnite
p ) i . . outside the
[0]2].[2] Calculate the percentage decrease in the money spent on conserving biodiversity box

from 2013 to 2017.
Use the equation:

change in money spent from 2013 to 2017 4

money spent in 2013 L

percentage decrease =

Give your answer to 2 significant figures.

[3 marks]
- 460
e.rCuM e = 6% i .
1 “ig?#@ﬂ;&e-s_ = ~ X 406 = 32,33 %
lsj=® 3390 P
Percentage decrease (2 significant figures) = %3 %

[0]2].[3] Conservation of peat bogs can help maintain biodiversity.

Give two uses of peat taken from peat bogs.
[2 marks]

1_ Yeet contasngas Com’pos/ wse @s Sovl una

?oudbu'ah
Z_b'u-t’k‘na Ipm"' 1’100 betin and Sﬁ'U . Wl as
G Satrcg %[’ 0}2(4,( ‘

Question 2 continues on the next page

Turn over »

I
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Do not wi
outside ¢

0 v_z—lE Describe two ways to increase biodiversity in the UK. box

Do not refer to money spent or to peat in your answer.
[2 marks]

1 P{M}Ll‘ta movl Yeews Q{Pi,,""of’ \\ab\‘;\'d's q['gf Nc\&“’b’ %,der\g
frm & a bt chance o} susvivek

2 Preeolly grograns fe endangered species  onel

telsasing Hutn beigk cnto e wdled This Gan bosst widldl populeFions| ®

i
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(0]3 A fossil was found in rocks. The rocks were formed from mud.

box

The fossil is of the fungus Ourasphairﬁ giraldae,
%vw..s Speeces

0l3 ]E What is the genus of the fungus?

[1 mark]
Owrosfnaire
(Z] Why was the mud important during the formation of the fossil?
[1 mark]
Tick (') one box.
et ek
The fungus completely decayed in the mud. Loche #
Ogn the fungas
The mud stopped oxygen reaching the fungus. \/ didnd reak ‘
daum‘ a5 O()anisms
7 o
There was water in the mud around the fungus. wutm? mall

regpice oy

Question 3 continues on the next page

Turn over »

MK
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The estimated age of the fossil is in the range from 8.9 x 10° years old box
to 1.1 x 10° years old.

0 Lll@ Calculate the size of the range of the estimated age of the fossil.

[1 mark]
gAE 14xM0* = 894402 240000000
A N R A T E
MOESEHES = 2.4 x {0°
e e e
Sizeofrange= 7| 7‘40? y years

[0[3].[4] Humans did not exist when the fungus was alive.

Suggest one other reason why an accurate estimation of when this species of fungus

existed is not known.
[1 mark]

Owx elabg g phoots Vney ot Se Occuacde /precese

enough ko puapecat the oxach fooe.

IR
“Fosscls g the Jfurgus hows boan  cAesho yedl by wo?xcd

ashcvsty o no¥ jc)w\o( %‘{,0 FUWLQ

Carl Woese developed the three-domain system of classification.

[0]3].[5] Fungiare notin the domain Archaea.

Which domain are fungi classified in?

_QAM&& (as Uﬁmg 7@»&_%%0&1)

[1 mark]

W

IB/M/Jun21/8464/B/2H



11 Maths Made Easy

Do not wnite
0[3].[6] Which two characteristics are features of organisms in the domain Archaea? -
S ) [2 marks]
Tick (v') two boxes.
Can only survive in light r
-
>
Can survive in extreme environments |’ \/1
Cells contain chloroplasts L_ J
E———
Cells do not have a cell wall
Cytoplasm contains DNA \/
(0]3].[7] CarlLinnaeus lived in the 1700s.
Carl Linnaeus classified living things into groups depending on their appearance.
Give three types of evidence that are used now to classify living things.
Do not refer to appearance in your answer.
[3 marks]
1 Compann o{%{guou and Sind {""' "Le-‘ widh Buod«wuca&
4poJMLuQ.b5 cw”( prosses
2 Pkl 6(? F Pacros copes  alow Vi d ka@ 9 ¢n /cfhou(
Shuchures % e ells.
3 DVA /W C allalﬁ.ﬂs enable "O Cﬂ*\\pou{ the
10

_g,wm oy} Pl anoter.

Turn over for the next question

Turn over »

M



12 Maths Made Easy

Do not write
. outside the
0 ] 4 | Figure 3 shows one species of bird on a bird feeder. box

Figure 3

The birds use their beaks to reach nuts inside the bird feeder. w

Figure 4 shows the mean beak length of this species of bird in the UK.

This species of bird often visits bird feeders.

Figure 4
B R U e R G D
13.65 =2t '__ s ,_-4;,.,.“5-,,__; ,_.-L-,' e SN EE H
‘ | |+ | | |
Mean
hagk 13.60 -
length ;
in mm ! .,
r .’
13.55 f—eu | ——
: |
13 50t ceiiilasd] ' i
1980 1990 2000 2010

Year

I
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0[4.[1] Determine the rate of change in beak length from 1984 to 2000. “hox

Use Figure 4.
[3 marks]

94 = 4 S5
e e — s e g
20002 43.00mm  rodlol Jungg : |2ngkn o] 4ome

43 0-43.55 = =0.0F My

-3
Rate of change = 2.425 x40 mm/year

@ Explain the process of evolution that could cause the trend in Figure 4.
[6 marks]

7/]’\19_,-0_ Uy Naducal Vvoriabion a @O()M/ldj't'a/j{/ff Jhewr
beak (g - Thss o5 e o gepes cookiy Jor e s
and vbakens o S gone @Wﬂ,ﬂ over kme nolucing

 voialven.

’«Smlwno(uals weth loa«y-r bla)zs /uw: a swrived aotM“‘;e,
Tuis moy be s thay can Rach nuts and el /M P
Joaer easies thants o the lonper beat. This clors Hen
o Gcwss more foodd | grow Shonger amd prootuce
move ofpspricg. Thay Wk Jas; oy hee long beuk'
oMele Yo b ojfspre ', Who Ll edse hawe tas
ogolxoy\h%&. Quer fme ame %Lkah‘o/ui theve be
move. lovas bead_ berels | weth nadured Jelechn fawounng

Turn over »
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Do not w

@_‘iﬂ&j Birds of this species: s
¢ live for about 3 years

e produce up to 24 eggs every year.

Explain why evolution is easier to study in this species of bird than in humans.
[3 marks]

The bicds have a_ 3gnip canby shortes life cycle  Than
rprodice much ocWer on quad N much lacger
numbes fnan 7Ws. Ps auvduiony 1441,7/7@@8 oves
seuured chx}l.‘ansi P birds are cagvar do shuoly o4 04

0 yew con S/ rhany 74@,},4,4,'045 g} buels wovlluq Y setne
kg as & o siagle gaarabcon e hunans.

[o0]4 |E Birds of this species are found in different parts of the world.

Describe evidence that would show two individual birds are the same species.
[3 marks]

Burols g} _guj@eﬁf/;;u‘q showtd howe a regy
semdlow  ghanokype (Cocpuessed fraihs)  auof  Qarotype

(C quuanthes—ollel gaes ey compe comie a thasr
qgmn«g)_,éi Pew Jwo th 'victuads wee beeasl

welh @ach ot from  the oo papu/a/z‘oru /‘t&‘, wo fof

be abW *e p{oo(uct aé,fku (#}s’on'/la g

Mg
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Caffeine is a drug that decreases reaction time. box

[&
]

A group of sixteen students investigated the effect of caffeine on reaction time.

The students were all 15-year-old girls.

The group was divided into 8 pairs of students.

This is the method used.
1. Student A starts two stopwatches at the same time.
2. Student A then gives one of the stopwatches to Student B.

3. Student A says “stop” at the same time as stopping her stopwatch. Student B
stops her stopwatch as quickly as possible after Student A says “stop”.

4.The difference in time shown on the two stopwatches is recorded. This is the
reaction time of Student B.

5. Student B drinks a caffeinated drink.

6.The students wait 15 minutes and then repeat steps 1 to 4.

[0]5].[1] Suggest one control variable the students should have used in the investigation.

Do not refer to age or sex in your answer.
[1 mark]

Shudants sholed o} Nane consumad auy, Cafjesitn caffecs
ot Jun o {;a,r& g e expeimudt i““"fd“g-

L

1B/M/Jun21/8464/B/2H
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(0] sjm Suggest two sources of random error when using this method to measure a person's box
reaction time.
[2 marks]

1 /rh‘“() WabL not  hawg  skaried botl Shop (wakches
UM,#‘Q Sme fre  atb fae Skovt .

2 Shudanr A masy howe a wackhion beaw o woeld, 1 Which
) 5&75043; ‘3k,p'i‘b»g-it‘: Jo sk ,S‘loLbu wod'oL a$ uub(:(!
Aoy maay N B fully somidtanvous,

Question 5 continues on the next page

Turn over »

U
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Do ot write
Table 1 shows the results. T
Table 1

| Student Decrease in reaction ti;lfter ]

; pair ‘ drinking t'he caffeicr;ated drink

L__1‘____m—secon s

{ 1 | 0.039

2 | 0021

F——{ 0 0.027

l 4 I 0.041

[5 }r 0.022

! 6 | 0.036

L’I L 0.024

)ﬁs 1 0.097

Mol5 E?;' Why can a mode not be determined for the data in Table 1?
e [1 mark]

Moole. ¢y wost gommon VEIKE | lout 10 Volur. ofpears

o than ona in the dakl

0[5 E] The students decided the result from pair 8 was anomalous.

The students calculated that the mean decrease in reaction time was 0.030 seconds.

Describe how the students calculated the mean decrease in reaction time.

[1 mark]
o up ok olwer 7 values and ftaen ckveol tha)
CSumn by 7 L e e e
0.03910.0244 0.0+ 0.041 +0.0124 0.036 % 0.024 _

1B/M/Jun21/8464/B/2H
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;05',5] Caffeine causes the release of adrenaline. box

Adrenaline affects heart rate.

Explain how the effect of adrenaline on heart rate might cause reaction time
to decrease.
[4 marks]
Prenalcn Wil tercase  hecst rade | Yhasefons chorcasin
the Wﬁ-gf blosd //ago fo J bracn ool prmscles.
s thocase blood How Sgplgs an intieagecl cvmownt
& oxygen omd ﬂk&gqs(. lo these $issue w‘u'd\?’r(«a
can use fo wsport rapoddy. : ,
“The pelrase %. Liweey  from regpirodyon @dows
s s Yo Qorn‘rrcidj/asfﬂ‘i /Aa{a'ﬂa o a fa sher
rhohion dime

Question 5 continues on the next page

Turn over »

A

1B/M/Jun21/8464/B/2H



20 Maths Made Easy

Adenosine is a different chemical made by the body.
Adenosine binds to receptors on relay neurones.

Adenosine decreases the number of impulses in relay neurones.

Figure 5 shows how caffeine binds to adenosine receptors on a relay neurone.

When caffeine binds to adenosine receptors it blocks the receptor so adenosine

cannot bind.
Figure 5
—————— Sensory neurone
Caffeine "
/_/‘
Adenosine ST Adenosine
receptor ——

———— Relay neurone

@ Label X shows the gap between the sensory neurone and the relay neurone.

What is the name of the gap labelled X?
[1 mark]

T RS ISP S S R S

L
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0 5 ]E Suggest why reaction time decreases when caffeine binds to adenosine receptors. box
[2 marks]

Fewer adlnosie polactles can bind b W wephre
onle eloy yowevs | Taneent uarodisg o
tvupukses P Mlow hewrOre s (ess  bowund
Alanoyene  con olterease Fha Umpudse  less.

Turn over for the next question

Turn over »
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06 This question is about genetic disorders.

[0]6 [1] Some people are heterozygous for a genetic disorder.

Define the term 'heterozygous’.

e cdlividunel bas chefferent odles  foc

[0]6].[2] Figure 6 shows the inheritance of a genetic disorder in a family.

Figure 6

Key
O Female who does not have the disorder

l:’ Male who does not have the disorder

‘ Female who has the disorder

. Male who has the disorder

2.2

Do not wnit
outside the
box

[1 mark]
the

1BM/Jun21/8464/B/2H
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Person 7 and person 8 plan to have another child.

Determine the probability that the child will be a male who has the disorder.

You should:

¢ draw a Punnett square diagram

« identify the genotype of person 7 and the genotype of person 8
« identify the phenotype of each offspring genotype

o use the symbols:

H = dominant allele g lg 1 1
O g :

h = recessive allele

Person 8 Passenz - hh [6 marks]

>< H ——-h—[' PQJSoAg'-Hh

W 1 HR [h
h [H\ [hh |

-

Passon t

Ofseng e kyp-
50% - ¥\
SOY% - hih

KW - dloesnty Wowe disor olaf
WA ~ 0100,5 howt Msorollr

Provaloc ik
50% = 0.5~ for chsekolh

=
Pro kecbhy o& hmale = OS5
Sq probakiloky qf matL e diser o= 05 KO 5=
Probability of having a male child with the disorder = ﬁ'i O 25

Question 6 continues on the next page

Turn over »
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‘ 01 GJFﬂ Polydactyly is a different inherited disorder.
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Two parents do not have any alleles for polydactyly in their ordinary body cells.

These parents produced a child with polydactyly.

Explain how polydactyly suddenly occurred in this family.
[4 marks]

| rachhs powenks comy qonss for ck f rask havr
Ovig€m ‘frvm rondom  pudalton Yo 3sex cels .
“Ths M“"‘O"&a/' rueloss  oeded O~ Chage
o e genn | lgoding o the Afferediak @rpression
o] the a0ne. ,Cav\») are franslakd (hle  Omano
ool seguances jwhek o Jolod b prokeas. Y,
Jhe has been a chapge to e gome, Hhat paay
psulh  on o differtk® 1 e amine acwol Sougnce.
This ol rmean  ooliffst i‘,‘s&yroa‘e—«‘/l of the e
(5 oksfanckool unablt lo Comy owt cts juschion.

END OF QUESTIONS
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