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Organisation — GCSE Biology Paper 1

1.

No.1

Lo[1].[4]

Plants are made of cells, tissues and organs.

Which part of a plant is the largest?

[1 mark]

Tick (v') one box.

A guard cell
A leaf ¥ 4

A root hair

Students investigated the effect of concentration of salt solution on the mass of pieces
of potato.

This is the method used.

y

Cut two pieces of potato to the same size.

2. Record the mass of each piece of potato.
3.
4

Place one piece of potato into a beaker containing a dilute salt solution.

- Place the other piece of potato into a beaker containing a concentrated salt

solution.

5. After 20 minutes, remove each piece of potato from its solution.

6. Record the change in mass of each piece of potato.

7. Repeat steps 1 to 6 two more times.

Table 1 shows the results.

Table 1

Change in mass of piece of potato in grams

Solution
Test 1 Test 2 Test 3 Mean

Dilute salt solution 1.1 1.1 1.4 X

Concentrated salt solution -7.2 -6.8 -7.0
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@ Calculate mean value X in Table 1.

. [2 marks]
U,|+I'l‘r|’*)75 o éﬁ - -2
)
X= % grams
There is an anomalous result for the concentrated salt solution in Table 1.
E Draw a ring around the anomalous result in Table 1.
[1 mark]

-3+

[0]1].[4] What did the students do with the anomalous result when calculating the mean
in Table 1?
[1 mark]

/’{‘5 anpmafous TeSult was nat us:J in e
cal il pibeer o te méan

E] What name is given to a variable that is kept the same during an investigation?
[1 mark]

Tick (v') one box.

Control variable v’

Dependent variable

Independent variable
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One variable the students kept the same during the investigation was the size of the
pieces of potato.

Which other variable did the students keep the same?

[1 mark]
Tick (v') one box.
2 ¢ ]}mj wAll
Change in mass of pieces of potato Pt was 9
il f
Concentration of salt solution - was ot
Time in the salt solution .
The pieces of potato in the concentrated salt solution decreased in mass.
Complete the sentence.
Choose the answer from the box.
[1 mark]
excretion 0SMosis respiration

Water moved out of the potato by the process of oS mps u




. The potato cells have a partially permeable membrane.

[oT1].[9]
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Which particles can pass through a partially permeable membrane?

[1 mark]
Tick (v') one box.
No particles
- H.ﬂt oy 5,-‘-a>ﬂ¢k
Some particles o | o eleg ) "
o Ppwf oo the GN
All particles LLR Pﬁgg

How could the students improve their investigation?
[1 mark]

Tick (v') one box.

Boil the pieces of potato at the start.

—~MnaKes ’3’6“‘/& 'l'ﬂ/alld

- ﬂweg ,{b&)aﬁw
A0sus L~

Leave the skin on some pieces of potato.

Use more concentrations of salt solution. v '

—mawes Yesulfs m\ajjl'&a

)

ous



2. No.5
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This question is about food and digestion.

|I| Proteins are needed to make new body cells by mitosis.

[o]5].[3]

Give one reason why a person needs new body cells.

[1 mark]
Te w?l ac. ol colls
o grow
J
@ What are proteins made of?
[1 mark]
Tick (v') one box.
Amino acids . b&ﬁ‘b umt of. Prﬂf-cms
Fatty acids ~monemaes & uf,.‘o@ <
Glucose - m;o u(n‘t ﬂ Cﬂ(bolyféfdb}
Starch o W,mt.m\dee
Which chemical is used to test for protein in food?
[1 mark]

Tick (v') one box.

Benedict's reagent

Biuret reagent

Ethanol

—~tests J-mPE § ugax

V' | Aests ‘)(ut-em.f

—osts LLPiol 5
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Izl What colour would be seen in a positive test for protein?
[1 mark]
Tick (v') one box.

e st e (0l est) shoch

Black — Pos '

Purple /

Red ~Teshve %es+,fm Sirple Sugar
White mf«ﬂse- —nof»cv' tests e ohite coleur

Enzymes break down food molecules in the human body.

E Characteristics of enzymes are linked to their function.

Draw one line from each characteristic to its effect on enzyme function.
[2 marks]

Characteristic Effect on enzyme function

Only fits one molecule

Has a special shape

Speeds up reactions

ot

Is a catalyst 7

Works fast at high pH
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Figure 3 shows how pH affects the rate of breakdown of protein.

Figure 3

Enzyme x Enzyme Y

Rate of
breakdown
of protein

1 2 3 4 5 6 7 8 9 10 11

[0]5].[6] Which pH does enzyme Y work fastest at?
[1 mark]

pH: q

at gt &[,.,Wl:z 4t £niyme ad';,u@ S i mum CVP'H"“‘L)

. Explain why enzyme X works best in the stomach.

[2 marks]
it pt 3, nayme ¥ bas  the maximun vate of
J;u@l(jﬂo'n o protews idle amine acds The shoacl

= .
"ﬂs a Pt’r oj. 2 uj*uoﬂ. s the olD'I"f\"nLJ 'P# :’P.(
N3yme Y. Stovrosd, Pmpﬂu(p; bl
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. Complete the sentences.

Choose answers from the box.
[2 marks]

active site antigen glucose starch substrate

Enzyme Y does not break down protein at pH 6 because the shape of the enzyme
has changed.

The part of the enzyme that changes shape is

the achve gte

The change in shape means the enzyme cannot bind to

the Subs}m:ﬂe,
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@ Amylase is an enzyme which breaks down starch. o
A student investigated the effect of pH on the rate of starch breakdown by amylase.

Figure 4 shows some of the apparatus the student used.

Figure 4
efiojele
? ? ? 0000
0000
0GCOO
0000
Pipettes Test tubes Spotting tiles Timer =

~NuaveNee 3]

e 10 cm3
Solutions for Amylase lodine  Starch measuring
controlling pH solution solution solution cylinder

Describe a method to investigate the effect of pH on the rate of starch breakdown by
amylase.

You should include the apparatus shown in Figure 4.
[6 marks]

Jdd 3 e of slach  solubion 1o Spﬂamq bl Ten e
drvp; of wﬁre selution usiog | pipele to e Sl sdutim’
’Len a&‘ sdubions fr< Cm'kvl:r\v? PH labe| them
Cach aq PH 1 pHE  4ud PHY. Then add qmjk
beludion B e asfpéhm ble with sdach  soluts,
nl  ach P#TC-M Skt a hmepr ad
ey e how tv-:rj £ taves qfor te colowr s e
Sarch  sclubion ‘t&cl'aﬂqe H Slart, ol e Skl
celukin, furns blue b(ac&' e p?{?mum pH
of amﬁlaﬂ s te e WDhere gleoch selubion

J 4 p -, TS
wl“ M. urﬁg ColﬂW’ e \ja}'%t’ ) e
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brWs Ipum etarch :.—,15 na/l-\l:o%,'f

Shach L a(vg‘;&; ehint pdutie  will oy br—w:n[m,fﬁ)
Ieawdnmm@urefhe@ﬂ« P ard aet an

. e VJWH-C and Con&n‘)'cw&m.
?: 5am@ sl shoulX be Same n

tdime GeA—ups

G ' The: mohpre To ¥
J.Papr/* tiene Vt'lm‘a j“ i I

E @(a’:ﬂe‘ 46,&:;9 n‘w::te;tvm%ulm‘ .Ms usug 24

w‘*f
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3. No.6

A root is a plant organ.

Plant roots contain many different types of tissue.

[IJ What is a tissue?

[1 mark]
A SWu? fjsim.‘l@r cUs  thad l;w\r'_-fnr-r' P

_\_g_fpg'-'f;cl tﬂ[-e'

[z] Tissue in the tip of a plant root contains stem cells.

Stem cells can differentiate into any type of cell.

Name the type of tissue in plants that contains stem cells.

[1 mark]
In the past many drugs were extracted from plants.
El Aspirin is a painkiller.
Which plant does aspirin originate from?
[1 mark]

YWillpw

11
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Scientists have extracted chemical A from the deadly nightshade plant.

Chemical A can be used as a painkiller.

Table 5 shows information about where chemical A is found.

Table 5
Part of deadly Mass of chemical A in 100 g of
nightshade plant plant tissue in grams
Roots 1.3
Leaves 1.2
Berries 0.7

E The scientists usually extract chemical A from the berries of the deadly

nightshade plant.

Suggest one reason why berries are used instead of leaves or roots.

_f[\z l:w/m'es are. €25 Lr 1o A A

[1 mark]

12
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A deadly nightshade plant has chlorosis (yellow leaves).

The mass of chemical A found in the leaves of the plant is 60% of the mass shown
in Table 5.

EI Calculate the mass of chemical A in 200 g of the leaves with chlorosis.

Give your answer in mg.
[4 marks]

Mag o chewicad A w leousg= 62 %X 'R = 0-T24
0-TAx = |- 4Y¥g
PComg = 19
J 7

). LHPX (000 Mg — /4’V—0m
~ o

Mass of chemical A= | 44 mg

@ Suggest one reason why the leaves of the deadly nightshade plant have chiorosis.
[1 mark]

13
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Chemical A has not been tested in large-scale clinical trials in the UK.

It is important for drugs to be tested in clinical trials before the drugs are approved for
use by the public.

Give two reasons why.
[2 marks]

1 o theek o ot 1S Soe B owss a dibiaad”

To skl l s efticany
2 /lb G'I\ec& 6£o$aj£

There are many online reports making claims about the effects of chemical A.

Some of these reports are biased.

Suggest one reason why a report making claims about the effects of chemical A may

be biased.
[1 mark]

14
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@ How can scientists be sure that claims about new drugs are valid?
[1 mark]

Tick (v') one box.

Advertise the claims on social media.

Ask an international company to produce the drug.

Have the claims peer reviewed. \/

Publish the claims in a newspaper.

15
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4. No.7

ﬂ This question is about the circulatory system.

Figure 5 shows the human heart. Q
Figure 5 4=

E Which part of the heart receives oxygenated blood from the lungs?

[1 mark]
Tick (¥v') one box.
A B c D
|Z| Which part of the heart pumps deoxygenated blood to the lungs?
[1 mark]

Tick (v') one box.

A B Cc l/ D

16
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|:3—_| A group of cells called the pacemaker controls the resting heart rate.

Where in the heart is the pacemaker found?

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

Left atrium

Left ventricle

Right atrium v

Right ventricle

Iz, Figure 6 shows a cross section of an artery and of a vein.

Figure 6

Elastic tissue

ar{'z’] Muscle tissue we

Describe two ways that the structure of an artery is different from the structure
of a vein.

[2 marks]
1 Arl:eq has bkievar  rwscylor 'u%Ll than  Nein
Axtery \"87\%&’5 while  veins La-d-e Vq,auq‘

’ v

2 Anberlf ")25 a  narcow lumen tan g ven

17
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E In coronary heart disease, the coronary arteries become narrower.

A build-up of fatty material can cause a blockage in a coronary artery.

Table 6 shows how a blockage in a coronary artery affects blood flow.

Table 6
Perac:tgsgtﬁ a(:/';yglgglr(z:ary Blood flow in cm*/minute
0 100 v
10 64
20 42 rd
50 8 /
80 2

Describe the trend shown in Table 6.

[1 mark]

-

As  the {)ercentaqe of the Loaany Mot (s

\

blocked

nCreases Moo/ «Fbw &[46"”50‘

18
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|—_6__] Complete Figure 7.

You should:

e use a suitable scale for the y-axis
e plot the data from Table 6
e draw a line of best fit.

Blood flow in

cm3/minute &

......

e O, T 0 00 0 G ¢ L N |
1 I 1
T i ] 1 1 ]
{408 I O A O S 0 ! | 5L £ (0 165 el o (0 v, e 0 121 5 O
111 f i
! %
i { { i i
{ {80 25 IS4 SR SR K LI \ i o G0 10 )
IS i ! ! i L

171 I 1 { i i
-4t O e e b ,:.rr S T O

SREBISRdREERncn ERindRLe SCRRTeRtEl

20 4 60
Percentage (%) of coronary artery
that is blocked

80

E Predict the blood flow in a coronary artery with a 35% blockage.

Use Figure 7.

Ay

Blood flow =

[4 marks]

[1 mark]

cm®/minute

19
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. Explain the effect of a partly blocked coronary artery on the human body.
[6 marks]

Blocuaﬁe .3; cwmg.j ateres weduce pledd How:
10 headt  musele. The  weduts pYygen 5‘4001\,1 T
hawt cuccle Colle. 50, less awb-c zr-esptwd]a,
taves  Dlac ot He hawt muscle cels- 50
L¢5§ én% (s b*’“&(/”aﬁ{ fﬁr rouse ke /‘m_qgér
- _Legs  muscle th—a&twn m—emj theee !l be
'Y',éﬂeucecp -ebﬂ'/‘a‘antre °L 4&!—95 al #e [una_fﬁa
legs @rban watdﬂ’ 5 '*(:a:noup/ fn}‘n" fw&L
cells he voguls o Lvabnecs.

= p)uu MP ‘4 Carbon aétox\a@e in Celg

M ves tl;m T .

— Reduad Ohygen  Uptare Afxlf el o
xes ;Pu»e araamlo:adl«, —[;t.ercbq [DmJ‘LCqu
0+ corbom oltaxm(v aw( ltzaha aacg

Accum wlation  of leche aecd Caver f*’”g,u‘ .

E There are different treatments for a hlockage in a coronary artery.

Explain how one treatment for a blockage in a coronary artery works.
[2 marks]

st stent woto blocud coomany aden o open
Pewmgeﬁw ( the Foud roy ol he

wﬂbcmo a h@(& pné

20
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5. No.2
outsia

This question is about the circulatory system. .

Figure 1 shows the human heart.

Figure 1

E:] Which part of the heart receives oxygenated blood from the lungs?

[1 mark]
Tick (v') one box.
A |/ B c
Pu,lm V&N L. ventrcle R. v-enf"' R atiwm
(Ym.eueﬁ'( blmﬁp) P“""P blmd') (X:m 5 u-eu.e -
- lZl Whuch part of the heart pumps deoxygenated blood to the lungs? '\I‘—““ L‘d s
[1 mark]

Tick (v') one box.

A B c \/' D

21
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E A group of cells called the pacemaker controls the resting heart rate. box

Where in the heart is the pacemaker found?
[1 mark]
Tick (v') one box.

Left atrium /

Left ventricle

Right atrium

Right ventricle

|_T_| Figure 2 shows a cross section of an artery and of a vein. i

Figure 2

Elastic tissue

Muscle tissue

Describe two ways that the structure of an artery is different from the structure
of a vein.
[2 marks]

1 heteny bhas thicker elashc tissue tha~ venc.
 hvbery  dpes net haue  valves put vens hate vepg
2 }n'{'enj has DPamew lumen then the vgiu

22
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E:I In coronary heart disease, the coronary arteries become narrower.

A build-up of fatty material can cause a blockage in a coronary artery.

Table 2 shows how a blockage in a coronary artery affects blood flow.

Table 2
Peracretgzgtz;:/.;é%flgg:;:ary Blood flow in cm®/minute
0 100
10 64 >
20 82 s
50 g
80 2

Describe the trend shown in Table 2.
[1 mark]

As  thhe perurfbo‘q-ﬁ of the (ovonony a,ré-eo-,{ thd
% bloaceA Increases. bloa& ,pr A-ec réases -

23
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I_EI Complete Figure 3.

You should:
e use a suitable scale for the y-axis
o plot the data from Table 2
e draw a line of best fit.
[4 marks]

Figure 3

ik
I i ] i
! i 5
o
i e i 1 e
Blood flow in HH
cm3/minute H i ? H
A w s T
EminaERNE i VR RMRW
29 ":l_‘.i.‘. i | i 14 i i
W I '\ '

0 20 40 60 80
Percentage (%) of coronary artery
that is blocked

. Predict the blood flow in a coronary artery with a 35% blockage.

Use Figure 3.
[1 mark]

Blood flow = cm’/minute

24
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. Explain the effect of a partly blocked coronary artery on the human body.
[6 marks]

- Bloc\-laqe w0 Long nawy avl;em yedutes blead —F(bau
fo heart muscle- Ttus 'r-eALuCes supply of @ygen

i

md_jhgf o the hoart muscle.
aAeroé ;

50 Ar-eéotrwtvh in_bheal muscle Cells will
be '\'.édu,(_ea[ Toes maves hgwl muscle ctec to
?es'{)u}e anq@mbwaﬁu 15 Pmd,ua» lesc enag.

- Anaerobic - YISb)r‘a/ﬂah at the |heart collg

Si.en-erﬂ;te labbc acigl which Cawge muscl
fab‘sz%-

—when  less enerqy s !)’Dducw( w  mugele
tells hearl ‘muccle will Cmiract ks
Thes w(lL.maKe_ bleerd flow 1o be slow

50 that less (orbpn d{«oxfde «  vempued

foso_body colle.

L 2

-

. There are different treatments for a blockage in a coronary artery. ”

Explain how one treatment for a blockage in a coronary artery works.
[2 marks]

- IﬂSert skent 1o pf(le,n +hQ blocwed Cormfuy
ar-&erj.
- Q educe plocd oﬁp(—e_so{ro{-

N

N

25
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This question is about exercise.

During vigorous exercise, anaerobic respiration occurs in a person’s body.

Explain two effects of anaerobic respiration on the person’s body.
[4 marks]

1 Muscle {cabqu.e— anaerobic Te_gbwa&an Druﬂufes

lach G.-.aod Hm& needs Oygen 1o breavdw’n
Aecumn wlation of lacte acid WS-AS%'Pam n mqsg_lle;

> W-aner muscle contrachions— anaerwbic |
Con ackion - |

i
x
|

— l

Design an investigation to show the effect of different types of exercise on the heart
rate of athletes.

[6 marks]
— T25t a group of outh l-etes o_F same 50X Same
age, ad Same “healm steus. Lse twe difterent
lim.es of euch -exetge {or <cach W%Lde
. fbecoro( hauwt ~vote o4 cach evthlete
b-ellor—a ard e,r—i-ey the émage,-% calculate
m-&tn h-eeut frall ,fm— each othlete for
Zoch ‘hioe# ax,m—u;a thheet 'b&a.{ Ao -

"C‘WPaA-e mean (neee22 n heout ~abes fer each

’C»me of etortige.

“The attileles gt get wost loegee they stk
Cuch efertise Eﬂcp‘ ’h«\p.e c{ oxerase will
hose o clifrerent wwireose " heart ate-

26
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Anabolic steroids are drugs.

Anabolic steroids:

e increase muscle mass in humans

e are banned in most competitive sports.

Some athletes take anabolic steroids to improve their performance in sport.

Explain how taking anabolic steroids could improve an athlete’s performance.
[2 marks]

Anabolic Sterpids mawes an athlete 6‘f'°nqer

(YT

b

M If\-dp bwild meore muscle mass, 'TF'M.G
Couse stroger muscle Conkactrons”
J

Scientists use monoclonal antibodies to test for the presence of anabolic steroids in
an athlete’s urine.

To produce monoclonal antibodies, a mouse lymphocyte is combined with
a tumour cell.

What type of cell is created when a mouse lymphocyte and a tumour cell combine?
[1 mark]
Tick (v') one box.

- nt welabed 1€ merocloral

Embryo

Hybridoma a [ T
Phagocyte -not

o m&
Stem cell ~not W Ao ™

27
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E Describe how scientists make monoclonal antibodies using the cell created when a
mouse lymphocyte and a tumour cell combine.
[3 marks]
A celd s olaned 1o pmduae bovercd
ichertical, cells- Ml these Cells !araalufe same
Onbloady - Then  the artibodies cre colleckad
pe J 7

crd, ‘Durt;fv ede

IEI What property makes a monoclonal antibody useful in detecting the presence of an
anabolic steroid in urine?
[1 mark]

Tick (v') one box.

A monoclonal antibody is quick and easy to produ D¢ 1~ vnne
~This cannet het F ce('w

A monoclonal antibody is specific to only one person’s urine.
Uvrine amposihon Same n all hwmans

A monoclonal ant|body only binds to the anabolic steroid. : 4. v
Lomplun-enien| to Sheve!

A monoclonal antibody can identify many different drugs at the same time.
o doko owculable to Sup Po clawm

28
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Figure 5 shows a test strip that can detect the presence of an anabolic steroid in an
athlete’s urine.

Figure 5

)

Control area

Any free monoclonal
antibodies bind to this 3
area

Test area

Contains a chemical that
binds to the monoclonal
antibody-steroid complex

End of test strip j
Contains free monoclonal

antibodies

The end of the test strip is dipped in urine.
The urine moves up through the test strip.

The test area and the control area contain a dye.
The dye turns blue when monoclonal antibodies bind to it.

. Suggest the purpose of the control area in the test strip.
[1 mark]

Te Show that the test s w@\—u,-;q.
=

29
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Figure 6 shows the urine test results of four athletes.

\9&)(' Figure 6

- W — +
o = . y
- - Key
_ == = = B Blue dye
- |
A B C

g

Describe the evidence in Figure 6 that shows the test for athlete B has not worked.

Suggest one reason why the test did not work.
[2 marks]

Evidence no blue L&j’e in comtrol e

Reason The /J{‘f*“ mmd’”@a an'bbad"'ég__ﬂwp,fvé |

*

meve up the test Svip,

Which athlete has tested positive for anabolic steroids in their urine?
[1 mark]

Tick (v) one box.

A B ¢ p |v/
afiut neghi  PHEE o
"egeg best

(jcﬂﬁ%@ dﬁ’f ij—é
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