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Many human actions are reflexes. Uhtonstrous |, rapldl box
[ response
[0]1].[1] Which two of the following are examples of reflex actions?
[2 marks]
) Tick two boxes.
onSGgWs§
thace,
Jumping in the air to catch a ball
Raising a hand to protect the eyes in bright light
GO Stimulus
NGO RSUON 4
Releasing saliva wher{ food enters/the mouth /
Running away from danger
Withdrawing the hand from a sharp object /

Figure 1 shows how the size of the pupil of the human eye can change by
reflex action.

Figure 1
A B
Pupil
—_—
_ Q upil becomes
( the ':5 j Pswxa\\u‘
He chour we Ste ([ess 1.'(0“ let in)

in owv ‘019&5)

@ Name one stimulus that would cause the pupil to change in size from A to B, as
shown in Figure 1.
[1 mark]

[}rifv)h’f l{ahf
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@ Structure Q causes the change in size of the pupil.

Name structure Q.
[1 mark]

He NS

[0]1].[4] Describe how structure Q causes the change in the size of the pupil from A to B.
[1 mark]

Muste contrachon

Question 1 continues on the next page

Ciroulow Oreunlav muns el
muscles Contranct

Turn over »
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E Figure 2 shows some structures involved in the coordination of a reflex action.
SUhGPse :
&) U newptronsvter trovels Hhrpu Jgr\ e,

Figure 2 Cavses imfulse in hext oo

Spinal cord

Neurone A

Neurone C

/(‘ Neurone B
Receptor Effector matol “[‘
@ chmulug detected  _EFFECT NeAMmeN f‘e{aj hemYpY)

(muscles( ands)
Describe how the structures shown in Figure 2 help to coordinate a reflex action.

[6 marks]

v
A receptor delects o slimulug such as heat. This qenerafes an impulse whych

i§ conducted M-mmaln newron A, O fengory newrgn The 'mpmlfe tavefs to the

sp‘mal wrdd where it readhes a fYhapee -‘/Nwmfmnmi‘f’rm are redeased

which ore absarbed by B, te relay newron | stimulating an impulse
y 7 J

v,
through i The signal moves though anether synapse into the motor newrone,

C‘/Tke imlnulst’, MOV Es quaM@'l\ it te the musde, S‘fiMulm{i"\fo bon{'radion\./

Op to a ?(lmnd , ﬂ-_mmaﬁng release of a Chemical:

Do not write
outside the
box

0 4

IB/G/Jun18/8461/2H



PhysicsAndMathsTutor.com
5

Do not write
outside the
box

Turn over for the next question
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carbon dioxide in the atmosphere.

Figure 3 shows changes in global air temperature and changes in the concentration

of carbon dioxide in the atmosphere.

Co, T +emp |
p Figure 3 OVW.“ , both
(“’k—’/—\ INGreAse
1.4 430
1.2 Carbon dioxide L 410

Change
in air
temperature
since 1955
in °C

—0.21

-0.41

1 1 1 1 i | 270
1960 1970 /|‘1980 1990 2000r 2010
Year
'0‘:‘,:} 1003

II| Complete Table 1.

Use information from Figure 3.

Many scientists think that global air temperature is related to the concentration of

Concentration
of carbon dioxide
in the atmosphere

in ppm

[2 marks]
Choose answers from the box.
You may use each answer once, more than once or not at all.
constant decreasing increasing
Table 1
1960 — 1977 1977 — 2003 2003 - 2015
Trend in carbon Increasin INCrep Sl'm}) inorm,h'ng
dioxide concentration 9
Trend in air decrensin INCEMSI Const
temperature 7 9 netong
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Many scientists think that an increase in carbon dioxide concentration in the
atmosphere causes an increase in air temperature.

[0]2].[2] How would an increase in the concentration of carbon dioxide in the atmosphere

cause an increase in air temperature?
[1 mark]

Trmpf heat

OR ihsulafes OR reduces heat |oss

@ Evaluate evidence for and against the theory that an increase in the concentration of
carbon dioxide in the atmosphere causes an increase in air temperature.

Use data from Figure 3 and your own knowledge.
[4 marks]

e ﬂwrv) ould be orrect because overall Yhe increose in (O,

covedates with norensng J(wpam’rmrel-/mso‘ o, ~tvn1or lon )

WAVE mo[imfl'm‘/Hawwg/r, befween 1960~ 19%F» (0, Con centrorhion

riges but +0zmpemﬁnre {alls ‘./Mso, covrelfion if not the vame o

(2 usation ond other fancAove wuld be gt lelf 7

Turn over »
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In each year, the concentration of carbon dioxide in the atmosphere is higher in the
winter than in the summer.

[0][2].[4] Give one human activity that could cause the higher concentration of carbon dioxide

in the winter.
[1 mark]

Burming) of fossil fuels fov heating,

[0]2].[5] Give one biological process that could cause the lower concentration of carbon
dioxide in the summer.

[1 mark]
N\O'\OS\thflnwiS
insuvmes < fempomture move phofosynthens — | (o
- 0
T gfht ntensity PRees) b
[0]2].[6] Give two possible effects of an increase in global air temperature on living organisms.
[2 marks]

1 Gveater H{dol of Some plants

2 Migration to Cooler areas

Ok loss of hobitat
ok e xtinchon

IB/G/Jun18/8461/2H
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It is important to maintain water balance in the body.
Figure 4 shows how much water a person gained and lost by different methods in
one day.
Figure 4
Water gained by the body Water lost from the body
1600 1600
SO0 {500
150001 AVM 1500}
1400 4+ ] 14001 |
13004 SaSSEa 13001
1200 e 1200
1100 11004
10004 T 10001
900 900
Volume HHH HHH Volume N
incm3 890 incm3 8901
700 7001
600} —/r 6001
BLv] |
500+ _ 5001
| | (1 || i )|
|| “‘!l' J || (+ )
400+ . 4001 2
300 | g 3001 e
2001 = 2001 E=
100 | - 100} H
0 E E 0 || I
Food Drink Metabolism Urine Faeces  Skin Breathing
Method Method
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Lo[3][1]

[0]3].[2]

When water is balanced, the volume of water taken in by the body is equal to the
volume of water lost from the body.

Calculate the volume of water the person lost in one day in faeces.

Use information from Figure 4.

l/ [2 marks]
2400 — 2200 = |20
e
Volume lost in faeces = |20 cm?®
Figure 4 shows that one method of gaining water is by metabolism.
Which metabolic process produces water?
[1 mark]

Tick one box.

Breakdown of protein to amino acids Fh ot
_ _ otomalw
Changing glycogen into glucose recl/m)t%
water
Digestion of fat
Respiration of glucose /

ta\u(mc + 0, — W, + W0

Question 3 continues on the next page

11
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E Explain why more water was lost through the skin during the race.

Sweat cﬂ\arno(

‘(}!i
N <

(

The next day, the person ran a 10-kilometre race.

The volume of water lost from the body through the skin and by breathing increased.

eN o roth On 0( Wﬂ{w

OOO\J

[2 marks]

More Sweating fo (ol dhe body)

L_,_ﬁ/,___/

OR~ "Mnniha) Pmo4/‘4(€£ If\cm]‘
need Yo maintain boolvy +&m[>m{mr&
+he ¢ctudent [ rumm'n@ wrent es lots of [/\601{’)
[0][3].[4] Explain why more water was lost by breathing during the race.

[3 marks]

v

Duving ‘he race, more enery WO nee ded for wusde contrmchion .

v
Therefore , more aervbic respiration i« requined | This uses oxYygen , So

7

Laster loremﬂ\'\nﬁ) rate s hecessory to take 10 more 0Xygen:

H/mhing — muwsde Contrachon — more enevy)y —2 more rﬁfp\'wf’(mn

—more 0XY9N — greater breathing mite

Do not write
outside the
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Figure 5 shows the field.

A=260%I00
29, 000

l

The students:

Some students investigated the size of a population of dandelion plants in a field.

Figure 5
150 m
t
200 —~ A = 150x200 = 30,000
V
300 m
| 100 m
\;ﬁ’—)- Total aren :
N 100m 30, 000 4
. 150 m N 28,000
= 5%, 000 m*
Woodland

e placed a 1 m x 1 m square quadrat at 10 random positions in the field

e counted the number of dandelion plants in each quadrat.

Table 2 shows the students’ results.

© Find mean of
dondekang

@ Find area Redd

@ Mulkply
@ (oavert {o J‘-'rmndwbl ‘FWN\

Mepp = 6+ 1454841042414

Table 2

Quadrat Number of
number dandelion plants
1 6

2 9

3 5

4 8

5 0

6 10

7 2

8 1

9 8

10 11

Do not write
outside the
box
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Do not write

|I| Why did the students place the quadrats at random positions? o
[1 mark]

To mahe the S‘\MM_ wfmsw‘fﬂ{*vﬂ of the whole field

OR 1o owvod bvas OR becouse theve s an uneven dandelioh distiibubion

@ Estimate the total number of dandelion plants in the field.

Calculate your answer using information from Figure 5 and Table 2.

Give your answer in standard form.
[5 marks]
mear dandelions per m* = 6

total avea = 55,000 Mm*

1‘016“ o|omo{d\'am = 64,000 x & = 33p , 000
s
Total number of dandelion plants = 3.5x 10

Question 4 continues on the next page

Turn over »
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Quadrats 5, 7 and 8 were each placed less than 10 metres from the woodland.
These quadrats contained low numbers of dandelion plants.

The students made the hypothesis:

‘Light intensity affects the number of dandelion plants that grow in an area.’

E Plan an investigation to test this hypothesis.
[6 marks]

|ﬂ|¢,n{‘ﬁl two arens , one hﬁhi and the other 0|W’b At each, dinde

Ve e ovea who wovohnﬁ’rw/bhe a rndom numben qe,v.mfo, fandhon

v
make thorce 00 Jour @l eulotor o o/‘merafe 20 worchinates {for each place . At

of q/waohﬁ"i

¢och of {hese place a |m* q/umdhm‘ anol count the nymbe, of

locanti v

guantitative  dlandelions . Memmm alse the \.0\H “‘"*’«"‘g‘hf{’f each. Recod Hiese
0 (an Lv
fo con ne and compare the dotor af Hhe different intensities (V)

random

IB/G/Jun18/8461/2H
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[0]4].[4] Lightis an environmental factor that affects the growth of dandelion plants. outside the

Give two other environmental factors that affect the growth of dandelion plants.
[2 marks]

1 Water
2 Tem Pwhm

TQWH\ — %mirej pkb{cﬁnﬂ\eﬁs = {his neepls o ncect Jremiof»@!‘kw@/ 14

1ohs /mingals and water
Turn over for the next question

op-so0i| — very imPorJ[aan
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Complete Table 3.

Produ Ces two gmeﬁmlly
idendical da WJH‘@* cells

Tick one box for each statement.

Cell division is needed for growth and for reproduction.

|I| Table 3 contains three statements about cell division.

Produces

f]ene/l\'(mw difforent cedls

Table 3

\

[2 marks]

\

Statementfs true for

Statement

Mitosis only

)
Meiosis only

Both mitosis
and meiosis

All cells produced are genetically identical

v/

In humans, at the end of cell division each
cell contains 23 chromosomes

v/

Involves DNA replication

K NOrmod |oool«’ (somatic)

cedls have 4§ drromosomis

5

amet s from meons
quﬂ 23

1 8

IB/G/Jun18/8461/2H
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Bluebell plants grow in woodlands in the UK.
¢ Bluebells can reproduce sexually by producing seeds.
¢ Bluebells can also reproduce asexually by making new bulbs.

@ One advantage of asexual reproduction for bluebells is that only one parent
is needed.

Suggest two other advantages of asexual reproduction for bluebells.
[2 marks]

1 /\/\av\\} off spring) Prooluceol

o Tales 1ess time (no need forfertilicaton of gameres or

p lingrhian) /

/

O move E/nrmﬁj Eff\&enf [/ oallows coloni<ation of
lecal areg ede -
E Explain why sexualre_MD is an advantage for bluebells.

[4 marks]
%Mmo{moﬁw\ results in qwu‘ic vanatioy in

Uses| mea g ;

to [prooluce onhmO ¢0 some mdivduals il Le Letter ﬂﬁfﬁpfﬁd

301“427! €S to surnve. Seed& h/m\1 Ollxpera‘e, lanal Otﬁsfancg/g ﬂ[lovmnr,)
{; DOlomJ&ifnfM Oef- new @arens 3'/A/LGOJ Many D-H:(pnnov] ¢o

Havs ' Y

vanot an

some Mol duals
b e+ er mda/‘ﬂe

introcluces higher ol bty some will aurvive
v ' 1

4

‘f'o SUrWVe

Turn over »
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Some students investigated geotropism in the roots of bean seedlings.

Figure 6 shows the apparatus used.

Figure 6
Cork mat Bean seedlings

Damp blotting paper Rotates
N
Motor -

- Pin
|
Apparatus A Apparatus B
Stationary Rotating slowly

This is the method used.

1. Measure the length of the root of each of 10 bean seedlings.
2. Pin 5 seedlings to the cork mat in apparatus A.

3. Pin 5 seedlings to the cork mat in apparatus B.

4. Leave A and B in a dark cupboard for 2 days.

5. After the 2 days:
o make a drawing to show the appearance of each seedling
e measure the length of the root of each seedling.

|I| Why did the students surround the seedlings with damp blotting paper?
fj———_d [1 mark]

Tick box.
ick one box Olf“ffch water nof linht

To prevent light affecting the direction of root growth %

To prevent photosynthesis taking place in the roots %

To prevent the growth of mould on the roots

To prevent water affecting the direction of root growth \/

2 0
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Apparatus B is a control.
Apparatus B rotates slowly.
[0]6].[2] How does apparatus B act as a control?
[1 mark]
vai‘fv) acks wenly on all ¢ioles
I
Table 4 shows the students’ results. if e Xotudw' ,Hhen
Table 4 mean = '5'3‘5\
Apparatus A Apparatus B
Seedling number 1 2 3 4 5 1 2 3 4 5
Length at start in mm 35 41 32 33 39 30 33 29 28 31
Length after 2 days 49 | 57 | 43 | 45 | 54 | 45 | 45 | 44 | 29 | 44
in mm ,
[
Length change in mm 14 16 11 12 15 15 12 15 @ 13
Mean length change in 64\) 11 7\
mm _
N \
Im‘talne/r [‘/{r)ﬁrlgf/ anomahy - las
. One student stated: with A lheen included
in mean
‘The mean length change for the seedlings in apparatus B is not valid.’
Suggest the reason for the student’s statement.
[1 mark]
The anomaly of seed ling 4 hos been included
! J
E Suggest one improvement the students could make to obtain a more valid mean
length change for the seedlings in apparatus B.
[1 mark]
Recallate mean with seedlings 1,2, 3 and 5
v
OF repeat experment and calaulate new mean
] T

2 1

Turn over »
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E Figure 7 shows the students’ drawings of two seedlings at the end of the 2 days.

Curves .
down wards Figure 7

chrmight

Seedling from Apparatus A Seedling from Apparatus B

A plant hormone is made in the root tip.
The hormone diffuses from the tip into the tissues of the root.

Explain how the hormone causes the appearance of the seedlings in Figure 7
to be different.

You should refer to both seedlings in your answer.
[3 marks]
Thee Is move auxin of the botton of the root m A, buf

even distribution +|,\rou7jh@\41‘ Hwe rodt m 6‘/.’;.“@{’0@ Here
8 reduced cell elongation at the bottom cels of 4he root
B, Causing the mot fo 'ouwf\/

ORr '{'w!o grows faster Hian bottom

2 2
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@ In horticulture plant hormones are used for controlling plant growth.

Draw one line from each plant hormone to the correct use of that hormone.

Plant hormone

Auxin

Ethene

Gibberellin

Pmdu ced Iov banoanas ,

Use of hormone

To reduce the time taken
for tomatoes to ripen

To slow down the growth of
plant stems

To promote seed
germination

To stimulate root growth
in plant cuttings

‘Hf\% male ’FfMl"t avound Hhem h-PenS ,

Turn over for the next question

[3 marks]

2 3

Turn over »
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n Figure 8 shows:

¢ a food chain for organisms in a river
¢ the biomass of the organisms at each trophic level.

Figure 8

i X : l E
Algae — Invertebrate —— Small fish —— > Large fish
animals

Biomass in g/m%* 840 200 40 10

|I| Draw a pyramid of biomass for the food chain in Figure 8 on Figure 9.

You should:

e use a suitable scale

¢ label the x-axis

¢ label each trophic level.

A= Y20 [4 marks]
_ ‘%l IA = TAY
A=540 ?7 £=20 Figure 9
LA =200 LF=56
Fe 4o
Lk =1lo
Pyrami d
So hat - ek i BEgEE: 5
exther sl fsh | Wl!:fAF 10{‘
sid ¢ ij SN REERR R YRR I
OUUS ATy 1507 \. m1%r J
EUlCt\S re Animbpds |
1 ‘
= SOam
100 0 100 200 300 Y00

400 300 200

Blomnss (ﬂm")') t/

2 4 IB/G/Jun18/8461/2H
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Dongt write
[0]7].[2] Calculate the percentage of the biomass lost between t@nd the @ outside the
= Give your answer to 2 significant figures.
ﬁzﬂ los+4
$ [3 marks]
nital —fnal %00
Pl 840 —10 x 100 = 9%. 8095 %
lnl‘ho\.l gqo l/ T §rﬂun0|u')
= 97
Percentage loss = OH ?v v’
@ Give one way that biomass is lost between trophic levels.
[1 mark]

Rupim t‘ am
OR -“«mm?il'\ ﬂm%

Question 7 continues on the next page

Turn over »
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E A large amount of untreated sewage entered the river. Many fish died.

Untreated sewage contains organic matter and bacteria.
Explain why many fish died.
v e

Batena olecmf 0rqmnfc matter loy daqw‘.ovn T“"j fﬂ"Pl’”b ambmtly

[5 marks]

lowennq Jhe osudrf‘m concentro fion a{ the rver Wa f@r Fish have lm

ox\mm’hww reol uced eneny mpply Jo %""f die-
& /|

outside the
box
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Scientists want to breed cows that produce milk with a low concentration of fat.
Figure 10 shows information about the milk in one group of cows.
The cows were all the same type.

Figure 10

25 T
=

F hae
LU LS

20

15
Number

of cows
10

:_l iili

27 2829 30 313233 343536(37/38 3940414243 44 4546 4.7 48
Percentage fat in milk

most {equent

value
/ = lighest
[ e,
|I| In Figure 10 the mean percentage of fat in the milk is equal to the modal value.

Give the mean percentage of fat in the milk of these cows.

[1 mark]
Mean percentage = 57 )
F
[0]8].[2] A student suggested: )
‘The percentage of fat in milk is controlled by one dominant allele and one
recessive allele.’
N f
How many different phenotypes would this produce?
[1 mark]
ﬂwdt1 pes Tick one box.
_ type |
FF = phenotyp
Ff - phenobype | 2 |/ 3 22 46
ff = phenfipe2

2 8
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F hemot
@ Give the evidence from Figurty(whl hows the percentag@\aof fat in the milk is
controlled by several genes
[1 mark]
Lavge ronge of volues
OR not only 2 vales OR w between valugs
[0]8].[4] One of the genes codes for an enzyme used in fat metabolism.
A mutation in this gene causes a reduction in milk fat. fot produckam

The mutation changes one amino acid in the enzyme molecule.

Explain how a change in one amino acid in an enzyme molecule could stop the
@ enzyme working.

Mu—ta’nm \/
A different protein is produced with an altered achive site . Substrate

0(0& i’\ﬂ-t |0;\\0{ $0 no Q/n?%mﬂ Qw‘oﬂml’g wW\P(U ,&md/

[3 marks]

achve ste
ne [eno)er
fmm‘)lunf,nhr\'

Question 8 continues on the next page
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The scientists found one cow with a mutation.
The cow’s milk contained only 2.9% fat.

Figure 11 shows the percentage of fat in the milk of cattle related to the cow with
the mutation.

The values for male cattle are the mean values of their female offspring.

Figure 11
47 @ 43 @ L Luﬁ\n fat
1 2 3 4
4.0 4.2
5 6
) ) J
Cow with mutation 4.2 gome l,v'ﬂ/Lﬁo.{ , Some
Jow

7 8 M

oieesimER:

17 18 19
Key
@ Female with low-fat milk
. Male whose female offspring have low-fat milk
(O Female with high-fat milk
[:| Male whose female offspring have high-fat milk

30
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[o]8][5]

[o]8].[6]

‘)roolv\ce one
calf Per N
mahn
Sﬂasmg

[munll\l)

[o]8][7]

female

Animal 8 is homozygous.
The mutation in animal 7 produced a dominant allele for making low-fat milk.

Give evidence from Figure 11 that animal 7 is heterozygous.
[1 mark]

Produces Some offspnagy wnil N?}{L ot mille

Animals 7 and 8 produced 11 offspring. These offspring were produced by
in vitro fertilisation (IVF).

The embryos from IVF were transferred into 11 other cows.
Suggest why IVF and embryo transfer were used rather than allowing animals 7 and 8
to mate naturally.

[1 mark]

Migws mare effspring) 4o be p oduced at the same fime -

Draw a Punnett square diagram to show a cross between animals 7 and 8.

Identify which offspring produce low-fat milk and which offspring/producefhigh-fat milk.
[4 marks]

Use the following symbols:

hetev  homo Pecessie
(fenale)  (male)

D = dominant allele for making low-fat milk

d = recessive allele for making high-fat milk

male,
d d

Do Dd
D | tw fat) | Clow fab)
J 1 ddT | dd |
/ CW%M’PE\’() ““"d‘“‘o‘”‘*)

31
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08 . The scientists want to produce a type of cattle that makes large volumes of box
low-fat milk.

The scientists will selectively breed some of the animals shown in Figure 11.

Describe how the scientists would do this.

Find the foale vath {he g est yiedd and lowest fat and the male

who's obfspnng have the same charactenshcs - T Cross these indlividuals
Seledt Hhe best offsprney far both chawacterichcr from each genevation
and repeat far sevoral generntions )
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Figure 12 shows a ring-tailed lemur.

Figure 12

Table 5 shows part of the classification of the ring-tailed lemur.

Table 5

Classification group Name
Kingdom Animalia
Phylum Chordata
Uass Mammalia
Qroler Primates
Fami I‘f Lemuroidea
Genus Lemur

Specres catta

Lemur gatta

|I| Complete Table 5 to give the names of the missing classification groups.

@ Give th@\ame of the ring-tailed lemur.
«

(enus 5p £0 S Use information from Table 5.

[2 marks]

[1 mark]
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Lemurs are only found on the island of Madagascar.
Madagascar is off the coast of Africa.

Scientists think that ancestors of modern lemurs evolved in Africa and reached
Madagascar about 50-60 million years ago.

Today there are many species of lemur living on Madagascar.

Figure 13 shows information about water currents.

Figure 14 shows the distribution of three species of lemur on Madagascar.

Figure 13 Figure 14

gﬂ»ﬂmphim“t’

0 Bojet e
s N ¢ /
Africa
— Species P
Madagascar
V Species Q
0 300 km
Key Ring-tailed
----% Water currents 50 — 60 million lemur
years ago T
— Water currents today m
@ Suggest how ancestors of modern lemurs reached Madagascar.
[1 mark]

(nvried b‘1 favowable currenfs on masses of Veﬁc/fwﬁm
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E Describe how the ancestors of modern lemurs may have evolved into the species box
shown in Figure 14.
[5 marks]

./
Dn«fffm popvﬂnh'a’h( fo‘&COMe, olatedl &om ome another . ﬂ\e/e wag

vowation between dhe abitats of different papulm—h@nJ Tl\m wa s
Substantiol o‘uveihc vanghion withiy lewur populatons . ﬂ-e&e individ ual s

Haf ave better mdwfed suraveg o napmofuca ond parss on

favourable alle)es 1‘0 oHspnno] va{wallq individuals of ane Popuhnhan

connot prvo'vl(ﬂ {-‘W‘fl'e UF{JPHWQ with another - n\'/‘j are now qurm,ﬁb
!P‘(’CNS'

END OF QUESTIONS
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