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Do not write

Answer all questions in the spaces provided. outside the

box

A student prepared some animal cells to view using a microscope.

Figure 1 shows the student preparing the cells.

Figure 1

lIl Name two pieces of laboratory equipment the student could have used to prepare
cells to view using a microscope.

[2 marks]
1 M mse ide ! mounted) ne
2 coves S\'\‘O 'mIKJQ/HC scolpe) Foreeps /
hJeezerR
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Figure 2 shows the student’s light microscope.

Figure 2 shows the student’s light microscope.

Figure 2

|

oo
%PanB

[0]1].[2] Name partA.

[1 mark]
euepiece / lens
N
[0]1].[3] Whatis the function of part B?
[1 mark]

1’0 leocus H/\SL '\W\O\C:J\JQ

[0]1].[4] The student tried to look at the cells using the microscope.

Suggest one reason why the student could not see any cells when looking through
part A.
[1 mark]

N s n Yhe g \i de. in__correc

] * ik ec\ A cl nlo
p\o&e

Skudenk s oeldng ok oy oir bubble Micfoscoe nof ?OQUQQO(
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E Red blood cells are specialised animal cells. SCW\@Q\\ZL (Slevont {eatores box
-Maonitude| o
Compare the structure of a red blood cell with the structure of a plant cell.  simocity f
ﬂ‘(ﬁeme.sf />Car\ conloin More hoermaglobin [6 marks]
Va') fc Red Nood  cel) (@@g;) hos ne m,g&g)g‘/,gﬁmggg PSQSA: cell (0C) does. RBC
[, _Ssupptt o 210 fF fhrough cosfow aplbrte
hos no cell woll whareas PC dees . REC hat bhiconcone  dsse shope , herag
rec -
@ olank celle have many shoges.
(O\ v
QRN A hae N Lna C Qoes not. (C in__chloroph which
-
LSHUC\‘Q\ s I - hloroplochs oe nent vocusle
v
lquonce © which ©Cs do howe - RRC much smoallee Shon PCs
jecon _ o
cnilaokies! Lot howe Ck\j"OnDlO\SfY\- Kot howe  cell mombrone . Kot cantoin
—
piamants  (althoush Haum are A Leecent).-
o — T
o Howe a Dol o N A oRk \ tles Six S e
[0]1].[6] When placed into a beaker of water:
¢ ared blood cell bursts
¢ a plant cell does not burst.
Explain why the red blood cell bursts but the plant cell does n\gt burst.
frovemant Of tuontel aLioes [2 marks]
(g ‘)o.rﬁox\\:; ﬁmk\\)i N\: con cef\\'ro\kc\
Wober enters o colle by ocmasic soloRon
e J
Planr ell hog cel vall which prevents — dipgution
it prom dostine,
§ - -
13
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A student investigated the effectiveness of three different antibiotics.

Figure 3 shows how the student set up an agar plate.

Figure 3

Filter paper disc
containing
antibiotic A
Bacteria growing
on agar

Filter paper disc
containing

) ) antibiotic B
Filter paper disc

containing
antibiotic C

Petri dish

engues COOARNISE be'\ﬁg iﬂ\/‘:‘i\’(@\&* dont @scoge
ya of becorne Coraminoted
The student used aseptic techniques to make sure that only one type of bacterium
was growing on the agar.

[0]2].[1] Describe two aseptic techniques the student should have used.
[2 marks]

1 stecilising, eqv,\J\PfY\QJ\\’ / SuCtoces before use

Recore A ok \oe\rri Aigh Wit \rO\x‘DQ
only \11):‘( A of PQ\«‘\ dich o Jitrle

2 xe_ shtelisedh I X\e
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The student placed the agar plate in an incubator at 25 °C for 48 hours. box

Figure 4 shows the agar plate after 48 hours.

Figure 4

Area where no
bacteria were
growing

Bacteria growing
on agar

Petri dish

Zone O\L
TNACAR

eC ~ .
(_/) \O\(%e QC\S\\FQ
ot

[0]2].[2] Which antibiotic is the least effective?

aedliest Zott
Give a reason for your answer.
[1 mark]
Least effective antibiotic @;
Reason Kall s J\—QNQS\Y backeria. / hoe sreallest area wihare no

backecio. acowing
\J —J

0 6
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[0]2].[3] Calculate the area where no bacteria were growing for antibiotic C.

Use T = 3.14 «Measore dionalres CCYoss :sec\iof\>

. Use 2= ﬂ@iyz/

/ \)’\“3( "_‘:—i} o€

Give the unit.

[5 marks]

d = 2.2@

Do not write
outside the
box

2
.2
22 _ ¢ Feea = 2 1% X (—2——\
2 \Z/
\
Acea= 2, 799... N> 1
3.80 cm
Area = 3. 20 Unit &M
[0]2].[4] Suggestone way the student could improve the investigation.
[1 mark]
K@\Om\’ and_calcoloke ™Mo moan Use o conkd  disc

&Qegg\r agd Aininag e Qﬂomq\‘\es l)sg d;%&-gve(\:\‘ \;\Cﬂxs o,]&

backerion
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2.02
2.00
1.98
1.96
1.94
1.92
1.90
1.88
1.86
1.84
1.82
1.80 1 Underweig

178

Height 1 7¢

1.74

1.72

1.70

1.68

1.66

1.64

1.62

1.60 /

1.58 /

1.56 /

1.54 /

1.52 /

1.50

1481

40 50 60

in
metres

Body Mass Index (BMI) is a way of finding out if a person’s body mass falls within a
healthy range for their height.

Table 1 shows information about two people.

Table 1

l)oék'j Moy
9)\\ - Q\Q{a\(\k)i

Person

Body mass in kg Height in m

BMI in kg/m?

63

1.65

23.1

171

X

Figure 5 shows five BMI categories for adults.

70 80 90 100
Body mass in kilograms

-

Clinically obese

110 120 130 140 150

0 8
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[0]3].[1] Whichis the BMI category of person A in Table 1?

[1 mark]
Tick (v') one box.
Clinically obese
v
Normal V|
Obese
Overweight
Underweight
[0]3].[2] Calculate value X in Table 1.
Use the equation:
body mass
BMl= ————
height
Give your answer to 3 significant figures.
3 marks]
e [
97 -
P) = 3/\ ! %6 P
171
31.5
X = ?71.5 kg/m?

Question 3 continues on the next page

09

Turn over »
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Scientists think there is a link between BMI and life expectancy.

Table 2 shows information about predicted life expectancy of men after the age of 50.

Table 2
BMI Predicted number of years Predicted number of years
Cateao living in good health after living in bad health after the
gory the age of 50 age of 50
Normal 19.06 4.98
Overweight 18.68 5.32
Obese 16.37 7.08
Clinically obese 13.07 10.10

Describe two patterns shown in Table 2 about the effects of BMI category.

[2 marks]
1 aolner the B lo ber e livi
Lofsl[s] gond hgolth
*The highar e EML, Pha lower Fho kol lite €xq‘oec¥ar\c\\j
2 M 10 e of vears live
bod.haolth

170
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The number of people who are obese in the UK is increasing.

[0]3].[4] Explain the financial impact on the UK economy of an increasing number of people
who are obese.
[2 marks]
S |t ice e t / hospitale re 0
iHonod 2 icali iral S

freak S\rau\rL/ Acobelres

Mone tima ofe Lofle (\(\L unweell) . S0 emp\oger//mmmmﬁjr hove to give

G\'r\o\\r\cio\\ &U?\OM‘\’

[0]3].[5] Apersonwho is obese is more at risk of arthritis.

Arthritis is a condition that damages joints.

Suggest how arthritis could affect a person’s lifestyle.
[1 mark]

Momm\on\— iISsSyes lass of\_ '\\Jo‘D/incomo

m \th ey

Need: fo visk decvor/tole. madicorion (\Zgo\qv\ y
Moy need sutgesy

[0]3].[6] Apersonwho eats a diet high in saturated fat might become obese.

Name two health conditions that might develop if a person eats a diet high in
saturated fat.

Do not refer to arth(itis in your answer.
goiovasias 051 \c000<R 2 marks
Chiseos? /C‘:f\:}‘c e [ ]
1 VD /. CHY ((heodr disense/akrade , dhede)

2 ’@J\o@. 2 dakekes

Do not write
outside the
box

(ollows  cancer, Jner diveate | high Hook pressore/ c\r\o\es‘erQ
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[o]a][2]

[o]4][3]

All living organisms respire.

What is the chemical equation for aerobic respiration?
[1 mark]

Tick (v') one box.

602,+6C0O,; » 6H20 + CeH1206 X

T Texholed s should be oppesile
Side to O,

6H20 + CsH1206 > 6H0+6CO; <

6H.-O+6C0O, > 6_0_2+ CeH1206 X<
fho\‘&bn\"?\u?”

60, + CeH1206 = 6H,0 + 6CO; vV

12 O . I8 0o
1 2. H 12 H balorced

6 C : 6 C

Name the sub-cellular structures where aerobic respiration takes place.
[1 mark]

Mito chandcio

Energy is released in respiration.

Give two uses of the energy released in respiration.
[2 marks]

1 Movermant /musde  conknckion odive frongpack

2 KQQP'\(\S wam M\Aﬁng \0(‘(\1‘2\‘ maleculey

12
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[0]4].[4] Describe two differences between aerobic and anaerobic respiration in humans.

[0]4][5]

Do not refer to oxygen in your answer.

[2 marks]
1 ic s ook i ol Ges
Aeccbic t‘zmduces wotel and._anaecohic daes nek
2 e(obic 0 es cHo QX ] N
Anaecodic ce\eoses legcs enetgw  Hran  aecobic
500 a, consuwA
What are the two products of anaerobic respiration in plant cells?
[2 marks]

Tick (v) two boxes.

-

Carbon dioxide v v
F\QFTY\QT\STQ\CI'Q(\

Ethanol v \//

Glucose

Lactic acid  [oninna ce_\l&>

Water

Question 4 continues on the next page

13
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Do not write
A scientist investigated respiration and photosynthesis using some pondweed and a °“’Sl§‘;‘j( the
pond snail.

Figure 6 shows the apparatus used.

Figure 6

To data logger
Carbon dioxide
probe
]

Pondweed — | __—Boiling tube
| Pond water
Pond snail \é

The apparatus was left in a well-lit room for 5 days.

The data logger recorded the concentration of carbon dioxide continuously.
After 5 days, the scientist completely covered the boiling tube with black paper.

The data logger continued to record the concentration of carbon dioxide.

1 4
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Figure 7 shows the concentration of carbon dioxide inside the boiling tube over
15 days.

Figure 7

8.0

7.5

7.0 S
Concentration g 5
of carbon /
dioxide in 6.0 Tube covered
arbitrary units in black paper
5.5

5.0% —>¢ 3

4.5

4.0 —
o 1 2 3 4 65 6 7 8 9 10 11 12 13 14 15

Time in days

[0]4].[6] Explainwhy the concentration of carbon dioxide in the tube stayed the same between
day 0 and day 5.
[2 marks]

< < ¢

Snal\_and PonAmQ@c}\ Nespicing,, &‘)rockoc'mﬂ O,

[0]4].[7] Suggestwhy the concentration of carbon dioxide increased between day 5 and
day 10.
[1 mark]

o N N k‘ y

Snodd ond pank tespiring, feleastng  Co
\ Ay e J z

Question 4 continues on the next page

Turn over »
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[0]4].[8] Onday 10, the pond snail died. bo

Explain why the death of the pond snail caused the concentration of carbon dioxide to

increase after day 10.
[3 marks]

/ /
Snai (g f\pirlc_:) demm?o&QA le Ae_mmposew/ fackesion

JMPQM@%/M@%CQZ—

IB/M/Jun21/8461/1H
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Amylase is an enzyme that breaks down starch.

[0][5].[1] Amylase is a polymer of smaller molecules.

Name the type of smaller molecule.

[1 mark]
Amino  ocids
[0]5].[2] Name the three parts of the human digestive system that produce amylase.
[2 marks]
1 solivoey  alond
) J
2 poncreos
3 small intestine
ShseeRe
[0][5].[3] Explain how amylase breaks down starch. Compeneniar
Answer in terms of the ‘lock and key theory’. QI
gyt sive [3 marks]
/
Stacdn / substrale binds fo actwe  gite of eneyre
~
Shopt of enzyme ackive sife and subckle osx compenentafy
-
T\ Lon ( \e
o A n \ mallec

naolecules

Turn over »
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A student investigated the effect of temperature on the activity of amylase. box

Figure 8 shows the apparatus used.

Figure 8
Test tube (
\\
—— Beaker
——— Water at 5 °C

5 cm3 of

starch solution 3

~ :11rﬁn}asot-:]r solution
\_ Y, y

This is the method used.

1. Set up the apparatus as shown in Figure 8.

2. After 5 minutes, pour the starch solution into the amylase solution and mix.

3. Remove one drop of the starch-amylase mixture and place onto a spotting tile.

4. Immediately add two drops of iodine solution to the starch-amylase mixture on the
spotting tile.

5. Record the colour of the iodine solution added to the starch-amylase mixture.
6. Repeat steps 3 to 5 every minute until the iodine solution stays yellow-brown.

7. Repeat steps 1 to 6 using water at different temperatures.

18
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[0]5].[4] Name two control variables the student used in the investigation. box
eoptbraion [2 marks]
1 Forebegore mixieg Solukions
2 oluma i ko o 8pertin, le/
"C&N\Q_ awé\

[0]5].[5] Whydid the student leave the starch solution and amylase solution for 5 minutes
before mixing them?
[1 mark]
1¢ e solutions ch e aQ

(no:]l'er/ allows  bath solutions by peacdn SC

Turn over »
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[0]5].[6]

Table 3 shows the results of the investigation.

Table 3
I Time taken until iodine solution
Temperature in °C . .
stays yellow-brown in minutes
5 did not become yellow-brown
T 20 5
35 2
50 7
V| 65 14
80 did not become yellow-brown

What conclusion can be made about the effect of temperature on amylase activity
between 20 °C and 65 °C?
[1 mark]

As (aore INcivases , @ chwikg i | R3°C pendhed

ogfer whidn ackiviky dectonses

2 0
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[0]5].[7] Explain the results at 5 °C and at 80 °C.

Aown
Use Table 3. o NoX N xolean
/\ [5 marks]

loding nor k\'\JQ\\Ob\s-bfouxN\ becouse  srordn g\ (\)(‘c&@(\\—_/
Ac °C amb\\o\se_/ stordn  nrolecoles howe low levatic

v ~
enaroy’  TRare ast pemer enzare-sobskroke  eollisions.
L= v &

At R0°C Hae Oc(hﬂ\OGQ hes been denarored -

—

Nty an con NO 10«\0\e< ,p{k

7
& —

AN

&

@ X doesnt
f‘\k

[0]5].[8] The student investigated the effect of temperature on amylase activity.

Describe how the student could extend the investigation to determine the effect of a
different factor on amylase activity.
[2 marks]

0 on

/ subskrroke  concenlodion

Do not write
outside the
box
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Figure 9 shows a cross section of a leaf.

Figure 9

[0]6].[1] Which cell is most transparent?
Tick (v') one box.

/

Al v B c D

[1 mark]

AN hgt

[0]6].[2] Which cell structure in a leaf mesophyll cell is not found in a root hair cell? ~ * %=

C\\\o\‘o“p\ aste

2 2

IB/M/Jun21/8461/1H
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[o]e][3]

[0]6].[4]

Plants lose water through their leaves.

Name the cells in a leaf that control the rate of water loss.
[1 mark]

Sucmé\ cells

Water is taken in by the roots, transported up the plant and lost from the leaves.

Which scientific term describes this movement of water?
[1 mark]

’ﬂ‘cmsg fokion  shreom

Which change would decrease the rate of water loss from a plant’s leaves?

[1 mark]
Tick (v') one box. .
( ) QVOQWKO“ - "

P .
L o
Increased humidity V] Wcu&“‘e'
o
o K
Increased light intensity » nceeast W<
\ogs
. N tEUS'Q
Increased density of stomata » " )
(_Mof"- ol

Increased temperature x {nceeas? woer
\oss

2 3

Turn over »
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Phloen celle \rowe pofes in ot end talls , shile syl do not have poreg in end wialls
—_— 3 e i —

Xulem s hollow |, cyile  Phloerm conkaing cyloplagm . Kfem containg [ignin bob phoem

e e
does not contain \\'9|n‘m. Rothh are tobolac. Rsth made OJ\~ cells.

. \dem\—a(:s sctentigicolly
relevont €eo‘<ures g
- Stoke how Hray are
sinnilar /digrerent

. Mogv\'c‘vudq of -~
S'trw-\o«dj /A((:!:gﬂgnce

- Reprence  situdure,
(:oncHor\, s‘\\m‘.\o\(i('w

o Aiference

funckon
%
X 0 } i sle pnloem seerke ARl ved suaacs
_—

Xulem is javelved in ‘((oms‘o’(rqhof\ while ()\\\oem is tnuolved N Fronclacaion
v

QMMM&WMMM%—
Ve

n AYE ) lah+

24
Do nthrite
[0]6].[6] Compare the structure and function of xylem tissue and phloem tissue. M
Strockore ! [6 marks]
—
Xulem is mode fromn Aead Cells, mih phloem is made of \hl'mj cells
L~

2 4
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Question 6 continues on the next page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED

2 5
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Figure 10 shows the total volume of water lost from a plant over 6 hours. box

Figure 10

250

240

230 7
Results -
220 s

Volume of P~
water lost 210 =
in cm3

N\

200 Tangent

190

180

170

160 -
08:00 10:00 12:00 14:00
Time of day

2 6
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[0]6].[7] Determine the rate of water loss at 12:00

Use the tangent on Figure 10.

A
Rove ot . =3

Give your answer: c\naege Nx
e in cm3 per minute

¢ in standard form.

) [4 marks]
X X10
- _ \v\ hO\)?S
1<oc 410 Ax = 1S-8 «—
L~> = 7 houss
_LL—C_>l/ _ 21 v ‘ e
Q{D\rﬁ ""-{‘\ = '-K—OCD - AMSZZ r(v\'lrv\}r\— 7X L{):'u—()ﬁ
C\/\o e
- ’ 236- 186 = 4D
-2
Ls 9, $23... X0
-2
Rate of water loss = 9.9 X 10 cmé per minute
, The rate of water loss at midnight was much lower than at 12:00
Explain why.
[2 marks]
~ Slomoko almeck complebely closed becavse b g coeler/

becouse Hrote is \ess lig‘(\‘r
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Figure 11 shows where three of the same type of tumour were found in a patient.

Figure 11

Tumours

Malignant tumours are cancers.

Describe what happens to cells when a tumour forms.
[1 mark]

1y f\'\' \

What evidence is there in Figure 11 to suggest that the tumour in the lung
is malignant?
[1 mark]

Hos spread fo_obrer patts / avqaunsg of Yha

body
-

2 8
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[0]7].[3] Some types of cancer can cause the numbers of blood components in a person’s
body to fall to a dangerously low level.

A person with one of these types of cancer may experience symptoms such as:

o tiredness
ke (Ered
« frequent infections - Rdevork  Pante identif
: : . - Do
¢ bleeding that will not stop after the skin is cut. + Loglcally \ileed,

Explain how a very low number of blood components in the body can cause
these symptoms.

Trednesa v
red blo Ax C @ o | hoenno oBm/

0. Transpocted  agound: . [esg aercbic e irak*:’
;122;:/53[§~ & oredoced :

moscle g:o\(aue-/ —Progocges / [ymehoeyes

{ons’ g
\V\fedc ons W wod cells (WBC) so £emet ontibodres =

poduced /lece phagacyfosis: fewer patiogens Tharepore

[6 marks]

v
lrilled . -
el HOgmn}x EERA ()
o e )
fleds &w@gﬂﬁs_gg_b@d_doﬁ_ﬂm_&_&ﬁjﬂi
i ) ) < ¢ fac Al
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Some patients with a very low number of blood cells may be given a blood

transfusion.

A blood transfusion is where a patient receives blood from a donor.

Different people have different blood groups.

Figure 12 shows:

¢ the red blood cells found in people with different blood groups

¢ the antibodies that can be made by people with different blood groups.

Figure 12

Blood group A

Anti-B antibodies

Type A
antigens

Blood group B

— Red blood I

cell

Type B
antigens

Anti-A antibodies
)

Blood group O

{\O\;\%o,‘(é

o
Red blood
cell

\W%ﬂ

Anti-A and anti-B antibodies

L conor bindk e
R8C

O

Antibodies can bind to antigens that have complementary shapes.

When antibodies bind to the antigens on red blood cells, many red blood cells begin to

clump together.

Each red blood cell is about 8 ym in diameter.

Many capillaries have an internal diameter of about 10 um.

30
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In one type of blood transfusion, only red blood cells from a donor are transferred to
the patient.

E It is dangerous for a patient with blood group A to receive red blood cells from a donor
with blood group B.

Explain why.
[3 marks]

Adki- R aovbodies will biad o type R antigens on  denol’t fed

-
blaodh  cells.

v
e md biogd cellg d;,me ko%e!dmg Qw\c\ R wider Haon

copillocies / Hocle copillocies

v
Cells Haarepore howe reduced amounk op oxygen / glucose

[or cells connat fegpiee)

[0]7].[5] Explain why blood group O red blood cells can be given to patients with any
blood group.

[2 marks]

No amj%gﬂg on type O REC, so an¥ibodies  cannot bind

o Hag awhgﬁr\& / RRCs

Turn over »
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Do not write
outside the
@ Table 4 shows some of the risks associated with blood transfusions. box
Table 4
Risk Probability of risk occurring
Allergic reaction 0.9%
Hepatitis B infection 1in (3 x 10°) 2—%]7)‘5 X100|= 3.22.. 310"~
) o“é?\‘
Hepatitis C infection 67x107 xio0 = [67x1G° )"
' L g8 X107
Kidney damage 1in 70000 Zgoos <'°° f M7

Which risk has the lowest probability of occurring?
[1 mark]
Tick (v') one box.

Allergic reaction

Hepatitis B infection

Hepatitis C infection V]

Kidney damage
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[0]7].[7] Aperson has a tumour blocking the tube leading from the gall bladder to the
small intestine.

Explain why this person would have difficulty digesting fat.

[5 marks]
No/ less bile teadhes e smoll intesting
So less evvm\sigica\'lof\ of ,rg‘n\\’/ eNnzInng
So S Qe ore O b w -~

Y all inteskee s no rali i ing

So lpase ¢ not ok it n\o\-‘\mum {‘)H o Kreole doum —fﬂ;\“/
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
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number Write the question numbers in the left-hand margin.
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