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Materials

For this paper you must have:
e aruler

¢ a scientific calculator.

Instructions

¢ Use black ink or black ball-point pen.

Pencil should only be used for drawing.

Fill in the boxes at the top of this page.
Answer all questions in the spaces provided.

Time allowed: 1 hour 15 minutes

If you need extra space for your answer(s), use the lined pages at the end of

this book. Write the question number against your answer(s).

« Do all rough work in this book. Cross through any work you do not want to be

marked.

e In all calculations, show clearly how you work out your answer.

Information
The maximum mark for this paper is 70.
The marks for questions are shown in brackets.

You are expected to use a calculator where appropriate.
You are reminded of the need for good English and clear presentation in your answers,
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(0] 1 This question Is about reproduction

@]TJ[T_] Which two statements are true for sexual reproduction in humans?

[2 marks]
Tick (v') two boxes.
Gametes are formed.
Offspring are clones.
Offspring are genetically identical to parents.
; Only one parent is involved.
|
' Sperm and egg fuse.
[
|
1
i
i
‘ IZ] Humans reproduce by sexual reproduction.
Complete Figure 1 to show the inheritance of sex. ‘
[3 marks]
Figure 1
[.‘ Mother
X X

Father

L
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‘ @_T_]Es] Draw a ring around the genotype of all male children in Figure : box
[1 mark]

|_T_] When children reach puberty, reproductive hormones cause changes in their bodies.

Draw one line from each hormone to the change the hormone causes at puberty.
[2 marks]

Change the hormone ‘

Hormone

causes at puberty ‘

Breasts develop ‘
|
Oestrogen
1
Skin turns lighter \ i
%
1
Voice becomes deeper‘j \
Testosterone

Wisdom teeth appear \

Question 1 continues on the next page

Turn over »
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A woman does not want to become pregnant. P
She considers two methods of contraception.
Draw one line from each method of contraception to how the method

prevents pregnancy.
[2 marks]

Method of contraception How the method prevents
pregnancy

Embryos do not
implant in the uterus

Condom

Hormones stop
( eggs maturing

Sperm are killed ‘

Sperm do not reach
the egg

Oral contraceptive
(the pill)

|B/M/Jun20/8464/BI2F
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[0]1].[6] Give one advantage and one disadvantage of taking oral contraceptives to
prevent pregnancy.
[2 marks]
Adventage _\/EY _rehhape e
\ = ) R et
“ A
| Disadvaniage MY (ONSE Side efpecks |
Turn over for the next question “
J
i
Turn over »
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Ammonites became extinct millions of years ago

Figure 2 is a photograph of a fossil ammonite,

Figure dis a drawing of what scientists think a living ammonite looked like.

Figure 2

Figure 3

E] How was the fossil in Figure 2 formed?

[0]2].[2] Suggestwhy scientists are not certain what living ammonites looked like. 4

Tick (v') one box.

The ammonite left traces where it moved.

The ammonite shell was replaced by minerals.

The ammonite was frozen in ice.

(0)

[1 mark] [

[1 mark] |

OM__the  Sofr pafts hawve decayedl .

LI
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Do ot write
Figure 4 shows when two different types of organism were alive on Earth. -
Figure 4
Trilobites
f+ . Ammonites
700 600 500 400 300 200 100 = 0
Millions of years ago T
Present
day
| @ How many millions of years ago did ammonites become extinct?
Use Figure 4.
[1 mark]
b O million years
i
l 4
|
' [0]2].[4] Trilobites lived on Earth for 270 million years. |
|
|
Calculate how much longer ammonites lived on Earth than trilobites.
| Use Figure 4. .
? [2 marks]
_Ammonites : k20 -bO = 36O |
| \
3b0- 2770 = 90 |
'} 9.0 million years |
{
Turn over »
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T2 7@ Suggest two factors which may have caused ammonites to become extinct — box
a

' Deaught

2_VolcaniC activity

The fossil record provides evidence for the theory of evolution by natural selection.

IE] Which scientist proposed the theory of evolution by natural selection? ]
[1 mark

Tick (V') one box.

Carl Linnaeus

Carl Woese

Charles Darwin \/

ML
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Fo 2 HL] Figure 5 shows ammonite fossils from three different time periods. ba
Figure 5
400 million years ago 300 million years ago 200 million years ago
How do the fossils in Figure 5 give evidence for the theory of evolution by
natural selection?
[1 mark]

Tick (v') one box.

All fossils have coiled shells.

More recent fossils are bigger. f

/
Older fossils are more simple. \/ [l 9

Turn over for the next question

Turn over p
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Mineral ions are important chemicals in an ecosystem.

[0]3].[1] Plants take in nitrate ions dissolved in water.

Which part of a plant takes in nitrate ions?

[1 mark]
roots
[_T_| Name two chemicals that are cycled between plants, the soil and the air.
\
Do not refer to nitrogen or nitrates in your answer.
[2 marks]

1.t arvon
2 wokef

|
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Do mot wrte
10]3].[3] Anthe chemicals in a plant are recycled when the plant dies.

Describe how:
* microorganisms recycle chemicals

¢ the chemicals are used again by new plants.
[6 marks]

maom_ganﬁms_@m{,_memmmk .
Wwhile  ¢espiing  Lsing Corban compouncls-
SuCh G5 gucese and (@easing (02— —

(nto_the atmosphexe - New plants
take in the (o0, for phgm%mrhesis
J&hﬁb_mw&ﬁ_%gq&m_mmk__
g owth - When bthe plants aue der,ng&“)
_QOilrates  and cther minecal ions are
—released _into_the soil whdh can

M_m&m_m%_nﬂu_g%
—planks =t and uwsed for cel grawth.

_Water enapaakes from  plants when

Hﬂ&"u adie _angd is ('P(‘LJQ&_P()\ A rain
~Wwhidh 15  again taken Lp and uwped ||

ba  pOore Qrowing O\OI\\'T.
R, Jd Jg

Turn over for the next question

Turn over »

L




AV

12

Homeostasis regulates the internal conditions of the human body.

Which two processes are regulated by homeostasis?

Tick (v') two boxes.

Controlling water output in urine

Defending the body against pathogens

How quickly you walk

Keeping cool on a hot day

Waking up in the morning

S,

v

Do nat write
outside the
box

[2 marks]
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Hormones are produced by glands in the endocrine system.

Each hormone has an effect on a target organ.

Figure 6 shows glands of the endocrine system.

Figure 6

[0]4].[2] Whatis the name of gland A?

NN

[1 mark]
Tick (v') one box. \
Pancreas s
; |
Pituitary '
Thyroid \
i
Question 4 continues on the next page )‘
|
|

Turn over p
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Before eating a sugar-coated cereal a person had a blood glucose concentration bax
of 5.2 mmol/dm?

Soon after eating the cereal the person had a blood glucose concentration
of 8.4 mmol/dm?

' [E] Calculate the increase in the blood glucose concentration.

gy -5

Increase = 3 ) /L mmol/dm?

[1 mark]

]I] The person needed medication to decrease their blood glucose concentration.

Suggest what disorder the person has. ’

[1 mark] |
Diabetes |
@ There is a problem with the hormone control of the person.
What is the problem?
[1 mark]

Tick (v') one box.

The blood is not taking hormones to target organs.

The pancreas is not releasing insulin. vV

The pituitary gland is not being stimulated.

LT
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o L4_].[_(3_'] The person: bor |

L1

* works in an office

* drives to work

* is overweight

* Wwatches the television and reads every night
* drinks a hot chocolate every night.

Suggest two lifestyle changes the person could make to help treat their disorder.
[2 marks]
' Do more exercise  soch s waolk | bike
to  work S
2_Chonge dieX  such as Cedwcing amoony
—O0f Sugory  foacks + Ainks . -

Turn over for the next question

Turn over p»
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0ls This question is about biodiversity. -

A farmer:

* grows only wheat crops

* has used all his small fields to make a few large fields
* cuts down trees in his woodlands to burn as fuel.

lI] What are two ways the farmer could increase biodiversity on his farm?
[2 marks]
‘ Tick (v') two boxes. |

Cut down trees to grow wheat

Plant hedgerows around his fields

SIS

Plant many different crops in his fields

Put fences around his fields

Put fertiliser on his wheat crop

L

1B/M/Jun20/8464/B/2F




17

D0 mof seite
A ete
Students Investigated the effect of cutting down trees In the woodland =

This is the method used.

1. Mark out a 10 m by 10 m area where trees have been removed.

2.Place a 1 m x 1 m quadrat at six random positions in the area.

3. Record the number of plant species present.

4. Record the number of invertebrate species seen among dead leaves on the ground.

5. Repeat steps 1 to 4 in an area where there are trees.

-
~

Suggest one improvement the students could make to their method.
[1 mark] |

Repeat the experiment 0 each axea

[0]5].[3] The students made this prediction:

‘There will be more invertebrate species living in the area where there are trees.’

Explain why the students’ prediction may be correct. '
[2 marks]

The trees  provide  habitoks  foc  the

(nvestehrakes SO there w\\ be moe

food , camouflage omnd  Shooe
owjas\ab\e

Question 5 continues on the next page

Turn over »

W
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Table 1 shows the students’ results,

Table 1
Number of plant species Numb;r of Inv;n;brAnrt-o”n;;clfo:

Quadrat

Area with no trees | Area with trees | Area with no trees | Area with trees
1 8 2 4 10 -
2 6 2 3 6
3 7 0 4 8
4 6 3 5 14
5 @ 4 2 9
6 8 1 6 13
Mean 7 2 4 10

[0]5].[4] The students decided that one result was anomalous.
Draw a ring around the anomalous result in Table 1.
[1 mark]

[0]5].[5] How does removing trees affect the number of invertebrate species living among the

dead leaves on the ground?

Use Table 1.

Decreases  the

[1 mark]

aumbesr  of wertebate

Species

Y

1B/M/Jun20/8464/B/2F
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[If_s][;ij There were more plant species growing in the area where there were no trees. -
Explain why. —
Whese  there (s fewesr tiees, thece is
\ess _Shod€  gnd So  moe Lght
| _eaches  the o\anys :Jh_e.,_plar.\‘( S _con
| ~theefore  phatosynthesise mare  cnd
| —produce  more glucose thak can be [
Vsed Far growkh. s
Turn over for the next question
|
|
|
\
l
|
|
|
|
N —‘—Turn ove::

A
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This question is about DNA and genes

|
|
j' E] Which diagram represents a DNA molecule?

|
Tick (v') one box.

| - _ -

a DNA molecule.

[}j Describe the structure of
v\

W

section of DNAon a chromosome.

E‘ﬂ Ageneis @ small

Complete the sentences.

A gene codes for a particular sequence of oo N aC\

This sequence

i et

B

o~ B mEE

\YO

makes a speciﬁCW :

Do nof weite |

(1 mark]

[ mark]

[2 marks]

e e
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What is meant by the term genome?

all  the 9enehc moternal _of an
OfSOU(\'\Sm, B

The complete human genome is now known.

Which important scientific advance was made using knowledge of the
human genome?

Tick (v) one box.

Discovering antibiotic resistant bacteria

Finding more foods to eat from tropical forests

Tracing how aboriginal people spread across Australia

Working out when the last ice age ended

Question 6 continues on the next page

Do not write
outside the
bor

[1 mark]

[1 mark]

Turn over »
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A student found six different snails of one species In his garden. bor
Figure 7 shows the snalls.
| |
. All the snails are different.
What scientific term describes differences in characteristics between individuals of
a species?
[1 mark]
Vaciation 1
. A change in DNA has caused snail P to be very different from the other five snails.
Suggest why there might be an increasing number of snails similar to snail P in each
future generation.
[2 marks]
P has o \arger cna povrentially
stonger shed LhOh_may give (k&
Sunviual _gdwantage SO @ Wwoold he
. y 9
More U\&e\k@) YO suuive  and Qass o
sl .
tts 9gemes for big shels.
i
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i

o 7 U™ TEACHONS BT B "ESDONSe D 8 sweal Change —

0 7 .7 Refex actions hep o protect the docy aganst Samage.

Figure § shows the nervous pathwey Tor 2 r=flex acton.

Figore 8

MusSe mam

A siimuics Fom the hot pan will casse the musce n e am D confract 2nc move e
Tng=r away.

D=soibs tow the siimuiis Tom the hot pan reaches e mescde n e .
4 marks]

Mm_ss_m\_bﬁ_mm_
in 4 \ L fhat  inhql i
eioctrcal impuise Ehiough the sensory
neyrone | refeX neuione = then Mool
neune. ThS Yhen & conses
the musades n the arm o conttact

ino(d.ej+omoveﬁxemd_awg3_
_biom bthe wot pan. Behuween the

negones & Goster the sSynage as a
Chemutal -

mil
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[0]7].[2] A student investigated whether using the right hand or the left hand had an effect on box

reaction time.

The student only tested right-handed people.

Describe a method for the student's investigation.

Include details of the test you would use for reaction time.
[4 marks]

_Seleck ok \east 3 peest penple , khe  mnoce
e berrel . Pesformn  a (eachon time tesy
_sm_cg;y_&mg__a_hgaa_w_@_m_@d@
_ShEeas OC UiSLol SHowlus 3S given  bub

test usi10g bobn Yefxr  and  fighy \r-\cmots_i
S y tim |
P& _person  _ond per  hand _and
cCalculake  a  peqn  Fof each pefsons
feahon ke @ bSir\S each  \nard -
_Seleck pecple of tne Same oageond
gender _and_do_inveskigakan ak same

hme of dabl :

Question 7 continues on the next page

Turn over p
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D pot wvite

A different student carried out an investigation to see If playing tennis improved bos

reaction time,
The student used two groups of six people.

Table 2 shows the results.

Table 2
Reaction time in seconds

Person

People who play tennis People who do not play tennis ,‘
1 0.2 0.3 |
2 0.4 0.4
3 0.3 0.6
4 0.4 0.5
5 0.2 0.3
6 0.3 0.2
Mean X 0.4

E] Calculate mean value X in Table 2.

237k Bty ¥0:T & Gl T 0] & Ga

[2 marks]

b

i, K

seconds

[0]7].[4] Whatis the dependent variable in the student's investigation?

eacrtion himne

[1 mark]

L
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The student concluded:

‘Playing tennis improves reaction time.’

Give one piece of evidence which supports the conclusion.
[1 mark]

_Students wvo play tennis had shorves

reachion  tes  (0:3 ses) than those
Who dont (0w sec)

Give one piece of evidence which does not support the conclusion.
[1 mark]

There S a \ok of ov&slap behneen

Do rot write
outgicte the

the aroups.
Lj 1

END OF QUESTIONS

1B/M/Jun20/8464/B/2F




