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Answer all questions in the spaces provided. M
The nervous system allows a person to detect stimuli.

[0]1].[1] Draw one line from each stimulus to the sense organ that detects the stimulus.

[2 marks]
e\
en
C.Q“\I,\(.o,(\m
Stimulus Sense organ
Ear
Chemicals —
- Eye
Light -
i Tongue
Moving a hand away from a hot object is an example of a reflex action.
@ What is a reflex action?
[2 marks]

@a@\& ) m«o\o&\\-atg‘ fecponse to (\)\*o‘(edr e boA3 from hoem
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[0]1].[3] Amusclein the arm moves the hand away from the hot object.

How does the arm muscle do this?

Tick (v') one box.

The muscle contracts. V1

The muscle expands.

The muscle relaxes.

The muscle shrinks.

Question 1 continues on the next page

[1 mark]

03
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Two students investigated the effect of drinking coffee on reaction time.

This is the method used.

1.

2.

Student A holds a metre rule just above student B’s hand, as shown in Figure 1.
Student A lets go of the metre rule.
Student B catches the metre rule as quickly as possible.
Student A writes down the reading from the scale on the metre rule.
Students A and B repeat steps 1—4 another four times.
Student B then drinks a cup of coffee.
After 15 minutes, students A and B repeat steps 1-5.
Figure 1
M I AR)P':\m
etre rule Hand of o5 {eleose
held by 4 ey
student A 3 student B 23
f Reading on metre :gf:
( ruIe—18f:m\ %8 —
Hew Nwen T has .
a\\'c??‘uk N {
15
—_ > 14—t O

10—

Table 1 shows some of the results.

Table 1
Reading from scale on metre rule in cm
Test
Before drinking coffee After drinking coffee

1 18 > 10

2 21 > 14

3 15 > S

4 12 > 11

5 19 > |3

0 4
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[o]1].[4]

[o[1].[5]

[o]1][e]

Figure 2 shows the results after drinking the coffee for tests 3, 4 and 5.

Figure 2
14— 17— =19
43 16— 18—
12 15— 47
11— 14 16

Test 3 Test 4 Test 5

Complete Table 1.

Use results from Figure 2.

e

( iR

.

| —— N \
73*;)& fe—\\)\L —s—*\y\L
2 — 5 7
=1 4 —6 |

[2 marks]

The students made the following conclusion:
‘Drinking coffee speeds up reactions.’
Give evidence from Table 1 to support the students’ conclusion.
[1 mark]

Al\f_\'ef: Cofpee tules \L&\\S \ess foul
The students’ conclusion may not be valid.
Suggest two improvements the students could make to their method.

[2 marks]
1 Mare  fepeoks use Colec (it more precise Scole

Atop Hom  SOme Niﬁ\(\\— obove hand

2 e o ensu t 4 A

~

c

05
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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[0]2][1]

The shape of a person’s earlobes is controlled by a gene.
Figure 3 shows two types of earlobe.

Figure 3

Free earlobe Attached earlobe

A dominant allele codes for free earlobes.

What is a dominant allele?
AW 453
Tick (v') one box. er

v
An allele expressed even if a person only has one copy of the allele

An allele expressed only if a person has two copies of the allele

* feees

An allele expressed only if a person has no recessive allele

X

An allele expressed only if it is inherited from the male parent
>

Question 2 continues on the next page

[1 mark]

07
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Do not write
outside the

[0]2].[2] Aman with free earlobes and a woman with attached earlobes have children together. |~ box
Complete Figure 4 to show the possible genotypes of the children.
Use the symbols:

E = allele for free earlobes
e = allele for attached earlobes

[2 marks]
Figure 4
Woman
e e
E Ee Ee
Man
e e ee

[0]2].[3] Whatis the probability that one of the children would have attached earlobes?

Use Figure 4.
[1 mark]
Tick (v') one box.
%
0.125 0.25 0.5 / 0.75
Woman
2 = OS
e e /it
E Ee Ee, E = allele for free earlobes

e = allele for attached earlobes

Man

0 8
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E Figure 5 shows the inheritance of the sex chromosomes, X and Y.

Complete Figure 5 to show the sex chromosomes in the gametes of the man and

the woman.
[2 marks]
Figure 5
Woman
X | X
XX XX

Man

[0][2].[5] Calculate the probability that the man and the woman’s next child will be a girl with
attached earlobes.

_—

[2 marks]
Use the equation:
probability of a girl with attached earlobes
= probability of attached earlobes x probability of being a girl
0.5 x0.S < 0.25
Probability of a girl with attached earlobes = .4 < [15) o ‘/»A
\ 7

E = allele for free earlobes
e = allele for attached earlobes

Woman

K| X
X (o) ()
E Ee Ee Man
Man Yl oxy | xv
e |G ~
L/t=0.s /4= 05
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03] Figure 6 shows the production of sperm cells in humans.

Figure 6

Cell growth and copying
of genetic material

Cell division

Cell division

|I| Cell Ais a normal body cell.

How many chromosomes are there in cell A?

Tick (v') one box.

23 46 d 48

/K, {\C@\(s

@ What is the mass of DNA in cell E?

Tick (v') one box.

A quarter of the mass of the DNA in cell A

Half the mass of the DNA in cell A v

The same mass as the DNA in cell A

Twice the mass of the DNA in cell A

92

Figure 6

[1 mark]

[1 mark]

Cell growth and copying
of genetic material

hs

Cell division

170
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[0]3].[3] Whattype of cell division produces sperm cells? box
[1 mark]
Tick (v') one box.
pocke®
Binary fission
A*SCA‘;O
S?azq\\g
Differentiation” *f
Ve
Meiosis «~ v
E Sometimes there are errors in copying the genetic material.
What term describes an error in the genetic material?
[1 mark]
Tick (v') one box.
Absorption
Fertilisation
N
o™
Mitosis s "
e N{)em ®
Y
Mutation d '
E A woman has three children, aged 4, 6 and 9 years.
Why are the children not genetically identical?
[2 marks]
Diggerent A e
aenckic  thporomation
J \
Genes lLf()(\n two ()mer\k‘

Turn over »
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In sexual reproduction, a sperm cell fuses with an egg cell to form a new single cell. ok
An embryo develops from the single cell. O/O\o 1% .
O/ \/c 77 A
.. . [+ o
The cell divides three times to produce the embryo. 9/\9 E/ \o 9/ \_:2 \3 o o
[0]3 .[6] Howmany cells are there in the embryo after three cell divisions?
[1 mark]
Tick (v) one box.
3 6 8 \/ 9
Figure 7 shows a different human embryo.
Figure 7
A
X
\ 4
[0]3].[7] Measure image length X on Figure 7.
[1 mark]
Give your answer in millimetres (mm).
X= Lf_'O mm

IB/M/Jun19/8461/2F

12



PhysicsAndMathsTutor.com
13

[0]3].[8] Theimage in Figure 7 has been magnified x500

Calculate the real length of the embryo.

Use the equation:

image length

real length of the embryo = magnification

Give your answer in micrometres (um).

1 mm = 1000 um

[3 marks]
/S
lmoge length = YO mm  —> 40 1000 = 40 Q00
Mo\gm\lmcc»\ﬁm = 0O X $O 00 /_
SO0
Real length of the embryo = 0 um
[0][3].[9] The embryo may not implant in the lining of the uterus.
The embryo will then be lost from the woman’s body several days later.
Explain why the woman may not notice this has happened.
[2 marks]

Frwbrao s velry swoll , S0 & Not- Seer\/\aal’(‘

{or) losk in nomol menstrucd Jll\ow

Do not write
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Gardeners sometimes make compost heaps from dead plant material. box

The dead plants decay in the compost heap.

Figure 8 shows a compost heap.

Figure 8

Layers of
dead Plant 9 . Thin |ayers
material of soil
The thin layers of soil contain organisms that cause decay.
Which two types of organism cause decay?
[2 marks]

Tick (v') two boxes.

Bacteria l//
Fungi //
Grass

Insects

Worms

1 4
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The rate of decay in the compost heap depends on several environmental factors.

[0]4].[2] Explain how the rate of decay would be affected by:

e an increase in oxygen concentration

e a temperature increase from 5 °C to 25 °C

[3 marks]
v
Eon\ inceecse” fole
en c ol roldon
~
- Q¢ es C
@ Give one environmental factor needed for decay.
Do not refer to oxygen or temperature in your answer.
[1 mark]
WaYeg (1.0
N2

Question 4 continues on the next page

Turn over »
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Dead plant material can also be decayed in a biogas generator.

Figure 9 shows the percentages of the gases found in a sample of biogas.

Figure 9

Other gases
5%

Carbon dioxide
35%

[0]4].[4] GasXisthe main fuel gas found in the biogas.

What is gas X?

Tick (v') one box.

Carbon monoxide

Hydrogen

Methane N

Nitrogen

[1 mark]

16
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[0]4].[5] Whatis the percentage of gas X in the biogas?
[1 mark]
Figure 9 Acko\ 7/ =1007.
Other gases
5% 06 -5 —28S< 607/
Carbon dioxide

@k Percentage = &0 %

[0]4].[6] The dead plant material in the compost heap and biogas generator does
not decay completely.

Explain why a farmer might spread the remaining dead plant material onto his fields.

[2 marks]
Cs planke /ecope aton paskes
1 ’ o 1
Dead. plank maltertadl canfoing tinecol tons
Ly fe eblises L Luppresses eed qrnth

Ly ]mprov‘gx é\rcﬂvxagpe L insolaxes

L |m‘o€w@s o\ sheoeture
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[o]5][1]

Figure 10 shows a flightless bird called the dodo (Raphus cucullatus).

The dodo:

was 1 m tall

had a mass

ate fruits

Figure 10

of 20 kg

lived in rainforests on a tropical island

made its nest on the ground.

A female dodo laid only one egg each year.

t(renus EAQQQ\QS

Humans arrived on the island in the year 1507. By 1681 the dodo was extinct.

What is the genus of the dodo?

Tick (v) one box.

Animal

Bird

Raphus

[1 mark]

1 8
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[o]5][2]

[o]5][3]

[0]5].[4]

Before the arrival of humans, there were no other large animals living on the island.

Suggest two reasons why the dodo became extinct soon after the arrival of humans.

[2 marks]
ol H\ﬂ- Ao&o’: efDS
1 Humans  hunked /killed /oke Bno. dado
2 {u T food i inrroduce: s
7M?cr\'ed\ oiImal s
Animols b(eus\,\)( [53 humans ake Jadoc
Homons destroed dodo hokibats
Today, humans are cutting down large areas of tropical rainforests.
Suggest one use of the land after the trees have been removed.
[1 mark]
GfsemingCrops /biopuels Gzing orimals
Quocryine /rining Bullding houses
Dumping wosle
Why does the removal of trees cause an increase in carbon dioxide in
the atmosphere?
[2 marks]

Tick (v') two boxes.

There are fewer animals.x
anale exihale o,

There is less photosynthesis.‘/ vd
60, + GH,0 —> (N0, + 60,

There is less respiration. x
dcces Q\m\(oggjnwucim Mo

The soil dries out. *

The trees are burned. 4 V]

combustion e(bA\\Kﬂs 0,

19
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[0]5].[5] Whateffect would an increase in carbon dioxide in the atmosphere have on

lobal air temperature? Ahov<e
’ i e ﬁe mle ggeetnot® [1 mark]
Tick (v') one box. "-G(QC* —> (et
Decrease
Increase \//

Stay the same

‘Sustainable forestry’ reduces the harmful effects of cutting down trees on the
environment.

Figure 11 shows a method of ‘sustainable forestry’.

Numbers 1-9 show different parts of a rainforest.

Figure 11

Map of the rainforest

Old
’ i

The trees are cut down in the sequence 1-2-3-4-5-6-7-8-9
e The trees are cut down in only one area at any one time.
¢ |t takes 30 years to cut down the trees in each area.

e The trees in the ‘Old growth’ area are never cut down.

2 0
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[0]5].[6] Howmany years would it take to cut down the trees in all of the numbered areas in box
Figure 11?
[2 marks]
1—>4 30 veoss /awea ax30= 270
Number of years= 270
_ The rainforest contains:
e 750 species of trees neve¢ V¥
dew e ot
S Ve
e 400 species of birds mc%\(agg;?hs
e 150 species of butterflies menm\c& o’
e
e many other species of plants and animals. NN e
o e
o o~
Explain how the pattern of cutting down trees shown in Figure 11 stops the
biodiversity of the rainforest being reduced.
[4 marks]
e
Bisp\aceA animol\t can move ko odjacent zones tdwre suible holikab it
P resenY 0s krees ne}l cub dewn.  Seeds reh;rn(/’ro deg:ores’reo\ Qreo,_rom
o
othec f\:a(‘es‘oeA oreos
N s
Sg)ﬁ:;gig nY ng ‘;3( mgengm!;‘og , elcm&gz i:[Qeg b%'m |ra) S{IYEN bock , so
S\nalted mendeé C ond., r\:mA\ pac snimas”
Anna)s  fekurn Yo (e-growing  Oreo
s
Old grawb  oreo Source of  necolonising  Organie mg
13
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Complete the sentence.

Choose the answer from the box.

Two of the substances the body excretes are urea and carbon dioxide.

[1 mark]

carbohydrate lipid

salt

A person makes a lot of urea if the person’s diet contains

a lot of optein
\

[0]6].[2] Whymusturea be excreted from the body?

Ulea

[1 mark]

e o Loske {)FDA\)C\-

[0]6].[3" Aperson produces more carbon dioxide during exercise than when resting.

Complete the sentences.

Choose answers from the box.

2

[2 marks]

n ot
A e

NS
3 N‘M:«»\\

X0 S
s
D\eC

\o“he 6

/
breathing

4 @s@(w%‘

Of],e

wank of
> MQ‘Z 08

digestion

osmosis Qo(xwx\\s ¥ e v\\"s:'{\\;m\ respiration

-~

egestion

\\V4

T 10, CoHaOr —26C0; HHL0

The process that makes carbon dioxide is

W‘e,sga\m\i on

During exercise, extra carbon dioxide can be removed from the body by increasing

the rate of

breathinag
2

2 2
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[0]6].[4] Excesswater must also be removed from the body.

If a person sweats a lot, less water will be excreted in the urine.

A healthy person did the same amount of exercise on each of 3 days.

Table 2 shows information for the 3 days.

Table 2

Da Air temperature Volume of water Relative amount of urine

y in °C consumed in cm® produced by the kidneys
1 30 hotter 1500 \ \eask

SO
2 20 1500 Madive
3 15 2000 oSt
P
\—lOWCV fempztature
> |ess swea\’
Complete Table 2.
[2 marks]
Choose answers from the box.
least medium most

Do not write
outside the
box

2 3
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Some people have kidney disease.

Kidney disease may be treated by dialysis or by having a kidney transplant operation.
¢ During dialysis, a person is connected to a machine that filters the blood.

e Each dialysis session lasts about 6 hours.

e The person has several dialysis sessions each week.

Figure 12 shows how dialysis works.

Figure 12
Partially
permeable
membrane
Bloodoo S Dialysis fluid
o Ke
e° ¢ @ o O Y
o O o o  Water molecule
o I e ° ©  Sodium ion
o o 5 ® Urea molecule
o)
0 20 @ |:| © O Glucose molecule
o [ 0] © o
[
OO l:‘ O QProtein molecule
© o o o ©)

[0]6].[5' How does urea move out of the blood during dialysis?

Tick (v') one box.

[1 mark]

o L Movement of- cubsionee @rom afee o highar
Diffusion V] Conceftration to areon of lower conCenkration

along concentralion 8“06\& nt

Digestion (FM‘)K

Osmosis (woer)*

(7\005\ Aia\$§i§ @Uio\
Respiration (5«0\““‘“&% T | : N hos less

NN yren

o
(V‘U‘-QU\

2 4
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[0]6].[6] Which substance in Figure 12 does not pass from the blood into the dialysis fluid?

Give the reason for your answer.

[2 marks]
Substance Peokein
Reason o 3 8§ Pores too stasll n
memb(‘cmez)
Figure 12

Partially

permeable

membrane

Blood ° o Dialysis fluid
o Ke
o° . O d O !

o Water molecule

O  Sodium ion
@® Urea molecule
O Glucose molecule

[ ]
O - O Q Protein molecule

Turn over »
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Two people have kidney disease.
e Person A is treated by dialysis.

e Person B has had a kidney transplant.

Figure 13 shows changes in the urea concentration in the blood of each person over
2 weeks.

Figure 13
5 40D
o5 & i \°LU~!¢} Person A
- e Naetha
Concentration 201
of ureainthe . |
blood in
3
mmol/dm 10-
5 Person B
___________________ o N Y N Y R B
0 T T T I T T \I 1 T I

[o]6].[7]

[o]6][9]

1 2 3 4 5 6 7.8 9 10 11 12 13 14

\

3 Time in days 2

How many dialysis sessions did person A have each week?
[1 mark]

2

What happens to the concentration of urea in the blood between dialysis sessions?
[1 mark]

lnceense

Give two reasons why a kidney transplant is a better method for treating kidney
disease than dialysis.
[2 marks]

1 lowes  conceryoYion O] ufeo, less hespital visite /hime_on_mochine

lesy pesietion on hrowe)

2 stant ueea co Fookion iefch ln

no diet reskrickions cheoger in oy ferm

2 6
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Turn over for the next question

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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0]7] Figure 14 shows a food chain in a pond. box

Figure 14

Algge — > Daphnia ——» Hydra ——» Dragonfly

2 TYAUAN nymph
aduces NSO’ ConSY
Pr 1 “con A A

[0]7].[1] Which term describes the Daphnia in this food chain?
[1 mark]
Tick (v') one box.

Apex predator

Primary consumer \//

Producer

Secondary consumer

2 8
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[0]7].[2] Draw a pyramid of biomass for the food chain.

Label each trophic level. r\\mo\ t fom

S b’\O\og‘\Cﬂ\ motesio) de ofsQ(\\Sms [2 marks]

o (e n\'\j N9

living
' osusteMm
‘ OLp OF OCOoNEMNS wiinin an ?C NN s
- Tecs= (\um%(er og ;\K«E{zx\\’ 3mh\5\\ tczm g sore levdl K {00
OC% oNnisMms  (on OL C\(\Q\\f\
\e\(ﬂ\c>
- {okom Fe« > mi&A\e Kec >‘ b? Yies '
Amgo“%\‘f) gy
\(\3&‘0\
7 / dognnia
pd
/0&\%0\47_

@ Give one reason why the total biomass of the Daphnia in the pond is different from
the total biomass of the algae.

[1 mark]
Mo‘r (1\\ OLE 80(306 - Non c\\qub\‘s\e mc\m \o&\r n
foeces v !
~\se (0 respirotion / ~Lod 'm utine
lost os CO, - Algoe not ol eclen

Question 7 continues on the next page

Turn over »
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Students investigated the size of the population of Daphnia in the pond.

This is the method used.

1. Collect 1 dm® of pond water from near the edge of the pond.
2. Pour the water through a fine net.

3. Count the number of Daphnia caught in the net.

4. Repeat steps 1-3 four more times.

Table 3 shows the results.

Table 3

Number of Daphnia
in 1 dm® water

5
21
0
16
28

Sample number

N

a0 |DN

[0]7].[4] Calculate the mean number of Daphnia in 1 m® of pond water.
Sum of volues
No- volues

1 m®= 1000 dm?®

S+21+416t 28 - ¢

[2 marks]

)

4 X (000 = 14000

Mean number of Daphnia in 1 m® of pond water = (4000

30
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[0]7].[5] The pond was a rectangular shape, measuring:

e length = 2.5 metres

e width = 1.5 metres

Volume = lengti@ Lidin < Jepth
e depth = 0.5 metres.
Meon 1o dophnia

: 2 - 14000
Calculate the estimated number of Daphnia in the pond. n A=
Use your answer from Question 07.4.
Give your answer in standard form. «— ij\O)C 6< < \O
[4 marks]
Ve
Uolume of pond = 25x1.5X0.5% 1 875m

2 v Ve
[\a‘o\r\mo\ . 175w = | 7S X 14000 = 24 250

> 98235037

2. 62.5%\0"

Number of Daphnia in the pond =

Question 7 continues on the next page

Turn over »
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o0[7].[6]

Rainfall can cause fertiliser to be washed from farmland into a pond.

The students investigated the effect of fertiliser on the population of Daphnia in water
from the pond.

¢ The students put 20 Daphnia in each of five different concentrations of fertiliser.

¢ The students counted the total number of Daphnia in each concentration of fertiliser
after 2 weeks.

Figure 15 shows the results.

Figure 15
300
250
Decrensed
200 dophnio
Total number populoion

of Daphnia 150
after 2 weeks

100+

50+

N

0.0 25 5.0 10.0 20.0
Concentration of fertiliser in mg/dm3

0_

A concentration of 5.0 mg/dm?® of fertiliser caused a large increase in the population
of Daphnia.

Explain why. 2 sl
marks

- (CW) A )

i\ap\r\ma

32
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[0]7].[7] Figure 14 s repeated below. box
Figure 14
{QLr Hydra %» Dragonfly
nymph
The population of Hydra will decrease when 20 mg/dm? of fertiliser is added to
the pond.
Explain why.
[2 marks]
Htx)a\mx howe lesc \Looc}\ becowse. Hhaee ace rouer
{\QQ\(\V\‘\O\
14

Turn over for the next question

Turn over »
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Genetic material is made of DNA. o
|I| Which structures in the nucleus of a human cell contain DNA?
[1 mark]
Ancomosonnes
Figure 16 shows part of one strand of a DNA molecule.
Figure 16
Su.ool” X
U
Pen\rose sugaC
A\Qoxd cioose
Phosphate
nucleokide Y
@ Label parts X, Y and Z on Figure 16.
[3 marks]
Choose answers from the box.
Base Fatty acid Nucleotide Sugar Glycerol

3 4
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[0]8].[3] Acomplete DNA molecule is made of two strands twisted around each other. box
What scientific term describes this structure?
[1 mark]
Anuh\e M\x
{amino acd. = fnvee bases
[0]8].[4] DNA codes for the production of proteins.
A protein molecule is a long chain of amino acids.
How many amino acids could be coded for by the piece of DNA shown in Figure 167
[1 mark]
Tick (v') one box.
2 3 J 9 18
[0]8].[5] Scientists have now studied the whole human genome.
Give two benefits of understanding the human genome.
[2 marks]
1 Ai0anOSis of 8@(\1\& ASordess ~understanding
J evolution /ancest(y
2 traptront foc nhaaled. disroecs - boding humen
N\?S(‘O\HOI\ P&r&em& 8
Turn over for the next question

Turn over »
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[o]9][2]

Phototropism is a growth response by part of a plant to light.

Name one other tropism.

Give the stimulus the plant responds to in the tropism you have named.
[2 marks]

Tropism geckropiom  hudioblopism Pratwotopism

Stimulus Sro\\r'&\j Lolec haok

Plan an investigation to show the effect of light from one direction on the growth of
plant seedlings.

Include details of any controls needed.
You may use some of the equipment shown in Figure 17 and any other laboratory

apparatus.
[6 marks]

Figure 17

Several pots of seedlings Scissors

\

Cardboard boxes with lids
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. Mednod  mogk
leodk o &
Vodid. ootmma

Musk be —VUse sevecdl” fors of seed\inopt \*na\— will be
seopencad 11 gien e Some ostovnt o (»o&ec and the some
S
—Hove one pot of 2420:&\[“3& N 0N ofen Lare
Hrare g \l&»\" oM aounA‘/
- Hawe o\'N.( polt of Seedlinay in bokes coith \ds
and. a M\Q N one Side it \ow\Q \\ﬁ\\\’
shinive \-‘M‘oua\n
- Meogwe SQ.QA\IWS V\u%\\\’ 0&\' ‘r\ro. BQ%\N\W\% 0(-
\'T. QX?Q\‘\MU\\’ [)3 S\'\'O\.B\\\"M\ 1\63 ouk q%a.m
a e (wlcolole an onerage  fof each \ao\')

ond. freasore agsn ofter e doys  Wing Hea sor

meXinod

v
- ColculoYe Pha nean \'\ﬁta\r\\— incleose  for each
grovp

— (se o Qto\‘rmc.\d‘ to measure o.-\n'\{ of

beading and compare with the directron of Vight
Cl\\'(i

@ Explain how phototropism in a plant shoot helps the plant to survive.

[3 marks]
v v
Plony  leawes tecreve mrote &(g%\m SO {z\r\dkpgs%nmgig

e
occofs and e .‘o\ow\‘r (‘)(Dd\)ces DONe S\UCOSQ

=

/
skoedn / C‘,Ok&\bo\'\dé\fo\\r&/ slgsielatis npolerol
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