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Section A
Answer all questions in this section.

Write your answers in the spaces provided.

1 Food supplements are substances that are often added to a person’s diet. These supplements
may be in the form of a tablet.

The diagram shows the label from a food supplement.

To be taken with a balanced diet.

Components:
* Amylase

¢ Cellulase z
e Lipase

e Protease L J

This supplement may be taken by a person whose pancr@ﬂ t producing enough of some of
the components shown on the label.

(a) (i) State the type of chemical that the suppl ontains.

...... Eraunes (brelegica) #) ]

@trate for a specific component of the supplement.

most appropriate word or words in each box.

T
Shorch 5lu cose
protease Devtein Qmino  acids
e |l od ) 81 2l

3]
(iii) Cellulase is a component of the supplement that is not usually found in the human body.

Use your knowledge of the structure of a plant cell to suggest the function of the cellulase
component of the supplement.

LAlilase heloe P d"Seﬂ' celldece  ~te

----------------------------------------------------------------------------------------------------------------------------------------

..... sfmléﬁgaﬁ 2]
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(b) The supplement is taken in the form of a tablet that is swallowed.

Each tablet is covered in a substance that breaks down only in alkaline conditions to release
the components of the supplement.

Suggest why this covering is important if the supplement is to work effectively in the alimentary
canal.

..........................................................................................................................................

Toe deblet  bents do tp relioe s cotarts %
S/
?‘ﬂ' apovwe F n ke duedenin éq [Total: 9]
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2 The diagram shows the structure of a type of bacterium and details of the response of the
bacterium to light.

fibres that attach to a surface and then
contract to enable the bacterium to move

light receptors

direction of
light

ining a
llar to

(@) Use information in the diagram to suggest:

(i) the sequence of events that takes place when Qtenum is provided with light from
the direction shown

....................................................

.....................................

(ii) the adv. acterium of responding to light in this way.

rore i h't To reacﬂ\ Lo ohloru?la

- *

Ths

(b) There similarities between the functions of parts of the bacterium and the functions of
structures found in the human eye.

Suggest which structure in the human eye has a function similar to each of the following
regions of the bacterium.

L.e...s " berds mtaym% » ”t"")

..........................................
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(c) The type of bacterium shown in the diagram fixes nitrogen.

Describe the role of bacteria in nitrogen fixation.

use Mfreaen n Gfe

alr T onve ammon) um

(d) The enzyme that these bacteria use to fix nitrogen is destroyed in the presence of oxygen.

(i) Suggest why destruction of this enzyme is likely to occur in the type of bacterium in the
diagram.

[Total: 12]
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3 The diagram shows the internal structure of a seed from a pea plant.

Seeds from a pea plant are non-endospermic.
(a) Identify each of parts C to F.

c.destr v 0
D....Y e é@

................................ L

. ~adicle *\

F o OB Lecar o
[4]
(b) The diagram below shows two seeds, one#ffo Qh of two pea plants of the same species.

Seeds from this species of plant have @a smooth surface or a wrinkled surface.

wrinkled
surface

smooth
surface

The type of surface of a seed is controlled by a single gene. The allele of the gene that
gives the seed a smooth surface (R) is dominant to the allele that gives the seed a wrinkled
surface (r).

(i) Name the part of a cell that contains the genes.

.......... Nuolgsws . [1]
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(ii) Define each of the following terms:

(iii) One pea plant, H, has a homozygous genotype that develops seeds with a wrinkled
surface. Another pea plant, J, has an unknown genotype.

When these two plants were cross-pollinated, approximat If of the new plants
produced had peas with a wrinkled surface. a

L/
Complete the genetic diagram below for this cros@\ state the genotype of pea

plant J. 0

23S of
aplant H

Q%) | R Re
gametes

pea pla
0:?’ ) Lol S rr

genotype of pea plant J: .....7 %a ..................................

[3]
[Total: 12]
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4 The photograph shows a species of tree frog.

Each tree frog of this species is either grey or green in colour.

The following are true for both grey and green tree frogs. They: 0
eat insects
live above the ground in vegetation é

* live near water and lay their eggs in small pools L/
»  are sometimes eaten by snakes and birds. ‘\

Grey tree frogs are more commonly found in areas wheri@ are many trees with grey bark.

Green tree frogs are more commonly found in are re there are many swamp and marsh

plants with green leaves. 0
(a) State the type of variation shown by the @of these tree frogs.

....... disoinous vari oin (1]

. }‘"’}'3" —]L ......... . | pm&“% ......................... [1]

&
(ii) State the trop

(c) Use your knowledge of the process of natural selection to explain the distribution of grey and
green tree frogs in different are;f. {o

The  fwas, muteled © g s ot o tameflal

.......................................................................................
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5 The diagram shows the carbon cycle.

5 fossil fuels
L
Y Y
M ..
carbon dioxide in the - living plants
atmosphere
oo
living anim
< !
N dead plants

c ? and animals

(a) Name each of the processes K to 0

[4]
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(b) The diagram shows two locations, X and Y, on the Earth.

location X

location Y

The table shows the length of daylight at each location during a year.

Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb
length of
daylight at medium long medium short
location X
length of L/
daylight at medium short : med long
location Y e
The graph shows the change in carbon dioxide@tration in the atmosphere measured
during one year at location X. 0
386 TT
385 =
i st
384 -
] n ]
carbon dioxide oBa 4
concentration in !
atmosphere/p
per million e«
;5 g
3 i
380
) /
379 =
378

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
month of year

© UCLES 2019 5090/22/M/J/19



(i)

(i)
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Suggest an explanation for the pattern of changes in the concentration of carbon dioxide
in the atmosphere shown in the graph.

........................

3]

P sic. Rospiralun (nCrfose L0, (oncentiglen 5 air.
Draw a line on the gfaph to suggest the change in carbon dioxide concentration in the
atmosphere during the year at location Y. [2]

[Total: 9]
Choma i~ eomcedtrab™ o s difjesence
A CZZ omenfration <~ Lo Ped e (cwrest drasgh).

\
&
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Section B
Answer both questions in this section.

Write your answers in the spaces provided.

6 Thediagram shows the internal structure of a human heart viewed from the front and its associated

blood vessels.

blood vessel P

structure R

te hoart
Koo porbins blocsd 5 s weA & ol Dok o

(c) structure R.

Nalveft vicuspid valuel ~ 1t opens . allew blood _into

[Total: 10]
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7  The nervous system coordinates body functions.

(a) (i) Name the type of coordinated response that takes place as a result of a specific stimulus,
such as the withdrawal of the hand from a hot object touching the skin.

[1]

(ii) Outline, in the correct sequence, the functions of each named type of neurone involved
in producing this coordinated response.

.................................................................................................

Senseny..neumnt. as. el el s

tren fransmils Be impulses 1 ref

25 a0 antermediafy  mdter cnd | G050
/‘c‘e'm?ui% ..... then. yeadh WR  Cer
The mater  pnesyzne wil l2ne
Mhe...muscles with  cormech
Contuck o wibdius 4
'7(03-60‘ ..................

(b) Suggest why damage to a perso
produce coordinated response

.............................

[Total: 10]
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Section C
Answer either question 8 or question 9.

Write your answers in the spaces provided.

8 (a) Name and describe each process that must take place in order to remove molecules of
carbon dioxide from the blood of a person to the air in the atmosphere.

'Diﬂuh'm-mouzm.ed "f molpw(dﬁ (,wa) f‘—wﬂ a oo 4_:1

----------------------------------------------------------------------------------------------------------------------------------------

h{jln te c r—fﬁtc"n of low (Contestraticon dovn g

-----------------------------------------------------------------------------------------------------------------------------------------------

Lemteotedtin qredient The bleod plesma dreospats o

P\’é SSuP
(b) 'Plants absorb arbon dioxide fro

© UCLES 2019 ‘ 5090/22/M/IJ19
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9 (a) Describe the pathway of water molecules from the soil, through a plant and into the
atmosphere.

(b) Explain how variation in one named environm
rate of water loss from a plant.

Yl oeder molecules 4,

............................................... s sessesesshussssacesscaciassiensacaseeractnesssnansnssnsanssacncenseascirprecdisiiacies

[Total: 10]
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