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10]1] A human body cell contains 46 chromosomes. box

[0[1].[1] How many chromosomes does a human sperm cell contain?

[1 mark]
Tick (v') one box.
22 2 |/ 46
has o, ox “e
d} P\O)‘é ,} O~ L.urd clls e — = 23
[Z] Draw one line from each word to the meaning of that word.
[3 marks]

Word Meaning

A small ring of DNA in the

cytoplasm
Gene

All the genetic material of ‘
an organism l

Genome
A small section of DNA ‘
which codes for a protein l

Nucleus

A structure which
contains chromosomes

Turn over b
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Some plants contain a harmful chemical called PTC. box

Some people can taste PTC.

[0[1].[3] Suggest one advantage of being able to taste PTC.
[1 mark]

Revadds Jesn from Qakagiwe pand fuak coretns PTC
thar con be hosmiud o tham,

Only people with a dominant allele T can taste PTC.

People with only the allele t cannot taste PTC.

E A person has the genotype Tt.

What word describes the person’s genotype?
[1 mark]

Tick (v') one box.

Heterozygous B T‘“"b hawt one T R aud om ““9‘*\&
So 2 Uffd Vrrscony o o
Phenotype g Jhat oy called /IL/&WL”_WS.

Recessive

[0]1].[5] Give the genotype of a person who cannot taste PTC.

(57

UH® £ ranns recosgive, sq o1 orclis for Jhe recessone gluobgpe
"’0 be wm *L\_g_\ gy b howt & V\omavo%om\ HEC2ssUu 2

%Q;\a-!gpe..

g

[1 mark]

IB/M/Jun21/8464/B/2F
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TO [ 1 @ A woman and a man plan to have a child.

The woman and the man both have the genotype Tt.

Complete Figure 1 to show the possible genotypes of the child.
[2 marks]

Figure 1

Woman

T T Te

Man ‘

[0]1].[7] Whatis the chance of the child being able to taste PTC?

Use Figure 1.
[1 mark]

Tick (') one box.

25% 50% 75% | | 100% | 10

T Tk 4T
As M"Q o Us dorvnanl ol W quwﬂo wtth
o scogw T gonr watlh (2 0kl 4o Jaste o,

Turn over for the next question

Turn over »

IB/M/Jun21/8464/B/2F

05



Maths Made Easy

Do not write
. outside the
0 2 Caffeine is a drug that affects reaction time. box

Coffee is a drink that contains caffeine.

Five students investigated the effect of drinking coffee on their reaction time.

Each student sat in front of a computer screen showing a reaction timer.

This is the method used.

1. Press any key on the keyboard when the colour of the screen changes to green.
2. Record the reaction time shown on the computer screen.

3. Drink coffee containing caffeine.

4. Wait 15 minutes then repeat steps 1 and 2.

0[2].[1] Whatis the dependent variable in the investigation?

[1 mark]
Tick (v') one box.

The coffee containing caffeine

The number of students

The reaction time | s the vouada
W ot rvuqsw-cn?

e +o chaungeng Hae conold h'on
o) Pllee of v~o Coffac.

[0]2].[2] Give two control variables the students should have used.
[2 marks]

1 TR SR demwmt foy) fe Ser o fe

Shudesds mrﬁu{nﬁcq the S

excdudl ova Sfuclsd L w%k«m Sonia Ca.[}«n;
that ooy

O 3 bkt Do alk ey romghly ab Jhe sema Au gukaaa.,

AN
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: 0] 2;(1] Why did the students wait 15 minutes after drinking the coffee before oox
' repeating the test?
[1 mark]

To  alhow dvans d’u e caflesnn to bhe akhsorbad and
reoch Y bratn jo by aboulk an kel y)d%a%

'0[2].[4] Responding to the colour change of the screen involves a receptor in the student.

Where is the receptor in the student?
[1 mark]

Tick (v) one box.

Ear
we sense Wghd
B \/ 4\«r0ubk OWr
Skin ’ ‘\Ww‘ﬁk
Hphors

[0]2].[5] Responding to the colour change of the screen involves an effector in the student.

What is the effector in the student?
[1 mark]

Tick (v') one box.

Brain
Gland
Muscle \/ Tws > o 0qan
Mol bom Louwalik
Spinal cord \ln c)»w thek Coutsed

oo \\SDO o b frejsw.

Turn over »
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Table 1 shows the results.

Table 1

Reaction time in milliseconds

Student
Before drinking coffee After drinking coffee

1 385 255
2 420 291
3 285 265
4 871 259
5 463 247

[072].[6] Whatis the effect of drinking coffee on reaction time?

Use Table 1.
[1 mark]

T rmacon Hoawe dooreoasey L&d@‘aﬂu{;@&eg‘—u}

L
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0] 2].[7] Whnich student had the smallest change in reaction time after drinking coffee? *pox
[1 mark]

Tick (v) one box.

s
Student 1 A 5O wms

Student 2 A29ms
Student 3 / L0 s
— ]
Student 4 AT ™
Student 5 146 €S

0] 2].[8] The students decided that one of the results was anomalous.

What should the students do with the anomalous result when calculating the mean
change in reaction time?

[1 mark]
loant 0wt 0 anomolows vasull foom bbots  cosulodim
_ondy bttt cbles W it mean, [ 8
Turn over for the next question
g Turn over »

HEH
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[0]3] Figure 2 shows one species of bird on a bird feeder.

Figure 2

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

Cats sometimes eat the birds.

|I| Give the food chain for the birds, cats and nuts.
[2 marks]

Avrows show whot- ghs afan by what, govny froae
Jook Yo Ovgunism @okens o

nuks — kirds — cak -

Iz] Which organism in the food chain you gave in Question 03.1 is the

primary consumer?
[1 mark]

' burds L as They oat Yhe )Crs); To COASUINM ds ke ch
One- ?(‘OO(LA.G.Q_'S -

1 0 1B/M/Jun21/8464/B/2F
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Cats are one biotic factor that affects the size of the bird population. box

Which two of the following are biotic factors?
[2 marks]
Tick (v') two boxes.

vooluad by ¢ ot L'tk o

Foook ¢S [ .

Food \/ ()‘-\‘,)(\.‘)‘50 byolC }kd"or}
/| Phate 9ens Ont backna VCFWS, M,N&a

Pathogens :

WAtk art Orgamsas SO alse breki e jencrors,
Sunlight
Temperature
Water

Question 3 continues on the next page

Turn over »
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Figure 3 shows the mean beak length of this species of bird from 1982 to 2007.

Figure 3

13.65

Mean
beak

length
in mm

13.60

13.55

13.50
1980 1990 2000 2010

Year

[0]3].[4] Whatwas the mean beak length in 20007
[1 mark]

Mean beak length = 1%.66 . mm
alony to 2000, Uy W MRy Una
Hoan dRp"a horclon{-cu:) Yo raadl 9 Y dxaS veluo

[0]3].[5] Whattype of adaptation is beak length?

Tick (v') one box.

[1 mark]

Behavioural

Chemical

Structural T shrucht 0\\) e berds
‘ooohg Oy d\%‘f\g

I
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Figure 3 shows evidence of evolution in this species of bird.

Scientists have concluded that beak length in this species of bird is increasing.
Complete the sentences about the evolution of this species of bird.

Choose answers from the box.

[4 marks]
excretion generation mutation
reproduction respiration variation

The difference in beak length in the bird population

Tl &y nadurak
is called yourtak on : , Vourcah on Lot a
cJA /)opuﬂ.oh‘oﬂ 3

A change in a gene affects the beak length.

Changeinageneiscalled  pwwikodion

The birds with the longest beaks get more food. L
e birds wi e longest beaks get mo /rhﬁ- ‘of\%u*

Getting more food improves a bird's chances of QuxV VL e o
survival and \-Lproc,{p»(,}—to\/) . Uhesees \‘kn.:) will
Wo2 to Wp oo ce

This process of evolution takes place over more

E\JQWO’\ -‘Q.Q(.Q)
thanone C?,QALFC&}QQ”- e \om}u NSon
u}uw g on
vaddvecunal .

Question 3 continues on the next page

Turn over »
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Birds of this species: box
o live for about 3 years

e produce up to 24 eggs every year.

Why is evolution easier to study in birds than in humans?
[1 mark]

Tick (v') one box.

Birds breed less frequently than humans.

As avowdcon happans

Birds have a shorter life cycle than humans. \/ OuRSe UEP_ %d-'-\ Q «
pupulafen with sl
Birds have fewer offspring than humans. ‘ e oows Lot L
| FORSSEEE
Sea ouowlion oves”
Shetdon dea -
L\\u«—%s oz Mtk \ev\o,,nf
e Copelrs.
Bacteria also provide evidence for evolution.
Which statement describes evidence for evolution?
[1 mark]
Tick (v') one box.
Bacteria can become resistant to antibiotics. / Rescstanct o :
Gnkloeones o 0 etk
Decomposition can be caused by bacteria. ok con 2o U
SR [« POY M*&'O'\ OJ
va OF
Some bacteria are pathogens. \O“C‘k“" o \J ‘u‘ﬂ 13
Gr% axpesed to f

1B/M/Jun21/8464/B/2F
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‘0|4 A fossil was found in rocks. The rocks were formed from mud. box

The fossil is of the fungus Ourasphaira giraldae.

[0[4].[1] Whatis the genus of the fungus?

[1 mark]
Tick (v') one box. Uosth  ladon naunes
Giraldae | w L_J"
J\:/ s vianus S,_r‘-{cv\al
Ourasphaira ts
p \/ o CW)
W s,
Ourasphaira giraldae
'0[4].[2] Themud around the fungus did not contain oxygen.
Which process did the mud around the fungus prevent?
[1 mark]

Tick (v) one box.

Discay 1wk e ladk o] 0rygen
s )»mga,) okctud  breax
Geological activity Cown |, as Ordewusims

dbc‘loa(.‘mg malfer rgwes TR .

Photosynthesis

Question 4 continues on the next page

Turn over »

T

IB/M/Jun21/8464/B/2F



16
Maths Made Easy. .

t
outside the

0] 4].[3] Thefossilised fungus is estimated to be 890 000 000 years old. box

What is 890 000 000 in standard form?

Tick (v') one box.

8.9 x 108

8.9 x 107

8.9 x 108

8.9 x 10°

[1 mark]

Mova S AU ical paces by

= 8 wals 85 x10°

8(V\(\f\t\f\m

JO 0o'go " ogo.o

[0[4].[4] Traditional classification divided organisms into kingdoms.

Who developed the traditional system of classification?

Tick (v') one box.

Carl Linnaeus
Carl Woese

Charles Darwin

I

[1 mark]

v/

1B/M/Jun21/8464/B/2F
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Pt el . . i H box
10] 9]-&1 More recent classification methods use a three-domain system.

What is the name of the domain the fungus Ourasphaira giraldae is classified in?
[1 mark]
Tick (v') one box.

B
Bacteria

A g\m ¢ et paodic @lidasr  uokany oles
Eukaryot 9
i ‘.é Se bZlcms A i Buko ohon dovasa
Plants

0[4].[6] Why has classification changed over time?

[1 mark]
Tick (v') one box.
Electron microscopes allow more detail to be seen inside cells. \/ I

!
|

‘zqmb‘“— — —

Many more ty\pe—s'éf'Er'gfaﬁiSms'have become extinct.

L

Some fossils are buried so deep that they may never be discovered.

[0]4].[7] Thefungus Ourasphaira giraldae is now extinct.

Give two possible causes of extinction.
[2 marks]

Cha}osthwi or na,/ww( &'qukr iplg pu
B LY spedies o piolom Sheir hakitet Winhatifadle.

2 Oul—cdmdzﬁ.kd bb 0#@; ng#‘of aboc///’{aj’daf/

(0)4 8
Vo Mﬁcﬁw ot }4714; -
o

e

Vow divtese auristmthad Yo, cant Keoves frvm gue
N wu wiptd oul .

Turn over »
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0 5] Increased carbon dioxide levels in the atmosphere contribute to climate change. " bo

(o] S-U] Give one way deforestation can increase carbon dioxide levels in the atmosphere.
o [1 mark]

Podueed Qmont of phologgnlless @5 Gut our hees cam

NG longar Jl;oc Cosbon .

o
CU* ouk \NOOd (5N MML‘,\G O w WJ\ kol LLW
Cochon clioxld@ bach dafe fh Qimosphass.

—

0|5 ’,@ Name one other gas that contributes to climate change.

i

Do not refer to carbon dioxide in your answer.

[1 mark]
uthans [(alac Vapour / (iChegen oxécle
[0]5].[3] Meatis produced for humans to eat.
Give two ways the production of meat releases carbon dioxide.
[2 marks]
1 jeSpicakeon of fhe Grimads as fhay Grow wlayed by

oS Mmels
2 }u&wﬁ nVresportokion q) feod, anwemals
ok Nasdeng for outaeds | ay Wl as geg Cookim
neead

Question 5 continues on the next page

Turn over »
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0 5 E The mass of carbon dioxide released during the production of food varies depending box

on the type of food.

Figure 4 shows the mass of carbon dioxide released as a result of three
different diets.

Figure 4

2000
Mass of 1500
carbon
dioxide
_released
in kg per 1000
person
per year

5001 —
Typical A B
Diet

1B/M/Jun21/8464/B/2F
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Compare the mass of carbon dioxide released as a result of the three diets shown box
in Figure 4.

Use data from Figure 4 in your answer.
[4 marks]

AU clieds yeleans corion deoredd sk dha vamree by how
e - o

ﬂTkapcmL dick rodooses 2000 ka/(/?w Lok Oy +50 \'aa/p/ggu
D\,»), ﬂ ulm_y,; Lus 4\\,«,\ o 4134,\({11; Los ‘SJ.\)I,\ AGo0
o /p/yeos mon han Dok B.

Thede veltds o Woiu by oaLMMna Jo
deffecence o Y hBgU g cocl ber foo gadh cbst
Wot, A ¢ oxes. .

Turn over for the next question

Turn over b
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0]6] Figure 5 shows glands in the human body.

Figure 5

[0]6].[1] Which organ system includes the glands shown in Figure 5?
[1 mark]
Endodhwmng System

1[\&5&3 \“’S Wropb- SWJL‘}('C namQ _m 'hol"\-svr\k \S}Jkﬁ\' lS "0
Vasue 3& Gor a e,

[Z] Which gland produces insulin?

[1 mark]
Tick (') one box.
A B ¢ | D \/
Brnoess
[0]6].[3] Which gland produces hormones that stimulate the other glands to
produce hormones?
[1 mark]

Tick (v') one box.

A / B c D

dtwakny d\and
o , Yalsbhl\oa'\::\‘ s

o fha mMashs

[

IB/M/Jun21/8464/B/2F
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0/6].[4] How dohormones travel from one gland to another gland?
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[1 mark]
Womones gt Jeleased (ate dha blood Sheowm Seo

browel on Yoo bloset to dougel organc il Y blowd
Vredsths.

0 6;@ Name two glands involved in human reproduction.

Do not refer to glands shown on Figure 5 in your answer.
[2 marks]

1 Jeskes (b veprocluchve plond) ,
2 Ovowees ()”'"”‘7“’ efroduchive gland)

|0 l 6 f@ Ovulation test kits can help women know when they are most fertile.

e

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

Which hormone is detected by ovulation test kits?
[1 mark]

Tick (v) one box.

Follicle stimulating hormone (FSH)
1S, L“ wimba_ Canses
Luteinising hormone (LH) / OVUJ.QJ*‘M 5
Oestrogen Wlan ols reliasnd
b2 \0.13?_ Gtk oy
Progesterone OVl kg 'S ek

\v CcCunr

Turn over »
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A new contraceptive drug for men is being tested.

The drug:
e is given in one injection
« stops sperm being able to fertilise eggs

« is effective for up to 13 years.

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

Soma o.dnanage of ke raw obrg & fhat ot fast
longer fhan Some o fir othss puthocls | Such as Condoms,
WUDs | cliagwragms . I o long Jun pudhod of contracepiton
for man , bok unkle  stexlcsadeor CFs nok prmamenty
o othes J‘Z“"\Wiqpklﬂsilﬁi pren owd Fhece. A\SOL Jf
& ﬁ?fi¢’"w-“&’3 Yok coud be. o gotien Wha Contveciphie
7?CU°..7

On o otver hand, clisadvantages tcluele: lade of
prokeion Jron. STDs ke o Ondom uuould provedle .
fso, & con ba effckue for yto 13ygars bt s
doth know exochy hau lony ok ik be Sfechie for
0 Quan cadivedmar. By ofs KL bty degeel e
Connot e eutan abowt (s gfeckiveness Wit hrons
ond  ouy stcle &des Wak oy yob o b hnown .
HRowstr o vmaia grobum G Ahak onen paceyed pakont (s

ot ‘,gww, Lnably o teproomce bur cant chanag
Sbeu N Jvf /(3 taa_a)’s 'Mh‘lu. wth ot sons othar
athools,

1B/M/Jun21/8464/B/2F
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0 | 7] Figure 6 shows the money spent on conserving biodiversity in the UK by box
the government.
Figure 6
700 —— —
. . xla I'_' 3] —
600 B 6 _ HE
Money _ o | i :
spent =) : =
in millions : '
of pounds
o T}
400
300
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Year

[0[7].[1] Describe the trends in the money spent on conserving biodiversity from 2005 to 2011.

Use data from Figure 6 in your answer.
[2 marks]

Aorease Quesy yane bertwan 2005 Yo 20058 from 470 +o

690 milkonsql  poundts . Howener, betwaan 2008 gunot

JOM b chroreases evesy Yray oo thet, b dlrewases
boen 690 +o 630 mlkion ppunns & Po 4.

M

1B/M/Jun21/8464/B/2F
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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 .

percentage decrease = money spentin 2013 100
Give your answer to 2 significant figures.
[3 marks]
N 30~ Yo b g
g dlorag xA0Q = 323 .3y 24
PR 0 a0 =
Dl B % P RS e
Percentage decrease (2 significant figures) = 23 %

[0]7].[3] Conservation of peat bogs can help maintain biodiversity.

L

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

1 Veak Contesnilng  Gomposk Uy wikdl for {99/4@&‘1;

2 _bum%ﬂoJ_Man_MaA U vy used as
e

Question 7 continues on the next page

Turn over »
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nte

@_TJE Describe two ways to increase biodiversity in the UK. mtgz "
Do not refer to money spent or to peat in your answer.
[2 marks]
1 Plonkng et drees gllers mo habttok for WA
 gluingy, P q beMer Chane of suswivat..
2 Brsding progroms Jor ondanged Spass anck [ |
liageny tham bath Uno o weld can ke Lol :

MMAOJL‘O N .

END OF QUESTIONS

|
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