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Fig. 1.1 shows the movement of particles through an epithelial cell in the small intestine.

:::-:..... Ca?— L I

membrane of
epithelial cell
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')
Oo%o

Fig. 1.1
(@) In Fig. 1.1, arrow P represents the diffusion of oxygen molecules.

(i) Describe what is meant by the term diffusion.

2 _Randem..movement .. of. par
- _Prom..a._region. of. hi her

.canunkm.hp_ m. 10 a4 region. ok ...
_l.o.u.:c..r.....canun.km_hgn_. ________________________________________________________

(ii) State the type of energy needed for diffusion.
RKinehHe... C.t).B.fg. ................................................................... 1]
(b) Carbon dioxide molecules also move by diffusion.
(i) State the name of the process in human cells that produces carbon dioxide.

%- .A.G.ra.bl...b .......... ru/)i 7ah°or). ..................................... 1]

(ii) On Fig. 1.1, draw an arrow to show the direction of diffusion of carbon dioxide molecules.

[1]
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(c¢) InFig. 1.1, arrow Q represents another type of particle movement.

Identify the type of particle movement represented by arrow Q.

Explain your answer.

type of movement ........ AchVQhans ...... 0 r/’ ............................
9 exanaion . T 7eg wires.. enc Z from
- ns 170 Hon .and carri rah:m

My ansporF from. Jow. 1o h)ih
COncenh' Hon.

(d) In Fig. 1.1, particle R moves from the lumen of the small intestine into the epithelial cell.

[3]

Suggest why particle R cannot be starch.

2 _Srarch. is. too. biqg. lo. olifhue. . .
or_move.  +hrou ? mem. brane.
2 Skarch..is.adi e..sh.d ........ by

am#lasa ‘and Ymeltase. . alu 0se.
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(e) Fig. 1.2 is a photomicrograph of red onion cells.

Fig. 1.2

Fig. 1.3 is a photomicrograph of the same red onion cells after being immersed in a salt
solution.
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Using Fig. 1.2 and Fig. 1.3, describe and explain the difference in appearance of the cells
before and after immersion in salt solution.

> In.12., +he. cells. are. fury ? 10]..ak
ine.. Vacaa/e Swells. . u/; ........................
> cytoplasm. swells. up.,. c..e,l.l.s ..... _—
enlarge . in. Size... . Cell. membr-
2 ane.add. cyfo. plasm.. /:/:13;
ressove. of . c.e..ll ....... wall 0
called.. tur _ox_}/gx_&s_s.ur_e _________________________
» In..|l5, thelcelle are.. éla.c.ud.
- vacuole loses. waler,
- CYjo Ia:m ‘and. cell mermbrane
yﬂ From__cell wall.
- ( fop/a.gm .......... lehrinks.as he...
alery.. moieocu,le& .mMove . DU.J" ....... [6]
2 b‘" Q‘masis é’zam bl“?b [Total: 16]
' lo Fe

. inds H b colution.
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2 (a) Theinternal body temperature of a person was recorded.

Fig. 2.1 shows the results.

(i)

| © UCLES 2025

39
38 EnY
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Fig. 2.1

Using the information in Fig. 2.1, calculate the temperature range for the internal body
temperature of the person.

State the units.

On Fig. 2.1, draw a line to show the set point for the internal body temperature of the
person. [1]

The maintenance of internal body temperature is an example of homeostatic control.

State the name of the mechanism for homeostatic control.

Nﬁaa}').\’& ........ ’Q&dbaok. .......................................... 1]
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(iv) & Fi ig. 2.1, region F shows a change in body temperature.

Explain how the body causes the change in body temperatur

- _(hen e boalg "'e.m,b&fa ure
decreases.. 1o’ 36C..

brain_ Sen®s im ___y,_l_s_g,s ________ fo

hair erector muscles 0 contyack

to. form. .a. Ilzcr OF...insula oy
aé ________ aly. . neay. .. . SRID .

- Vaso.constrichion.. af.._..m:}:am_o_lu.
and. less . .blood. flows. fo. .
SRin. sur!’acc capillaxies. . o
pv&vcn hwlf ...... loss From

> blood.

b_,{a.mm.a_he.a._a.m(
mm_bad‘v_tamfzmm
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(b) Fig. 2.2 shows a cross-section of human skin.

E

AN\ e L
)
<) W

5 \\\\ 7

AN “—capillaries
\ ‘ -/ arteriole
C
A
B

Fig. 2.2

(i) State the letter of the structure shown in Fig. 2.2 that produces sweat.

[Total: 11]
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3 (a) Fig. 3.1 shows the percentage of water in different structures of the human body.

brain 73% eye 95%

0,

%g blood 94% é@ heart 75%
)

@WI,D kidney 79% @is lung 83%

@muscles 75% %’F% bones 31%

Fig: 3.1
(i) The mean mass of a human eye is 28g.
Using information/from Fig: 3.1} calculate the mass of water in a human eye.

Give your answer to two significant figures.

95 x 28 = 266

— 2% .

100 2]

(ii) Describe the importance of water in the human body.

- Waker. acks. . as.. solvenk. to..
-I'mm or). 'z’luco.{a ...... inthe ...
.blood .. plas ___________________________________________________________________________

= _.__wam ........ i1s...consh tuenkF of. ...

cytoplacm. ard. sile. of _metabole
_____ BQRCATONS e oo

- vsed.  fo._excrele. urea. . in.... 3]

urine .
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(b) Cholera is a disease caused by a pathogen in contaminated water.

Fig. 3.2 is a diagram of the cholera pathogen.

(i)

(ii)

(iii)

(iv)

| © UCLES 2025

. O
* O
L] o °
, plasmid
DNA
Fig.3.2

State the name of structures L and M shown in Fig. 3.2.

L.Cell._membrane..........o
Mo LD O, .

[2]
Identify two features shown in Fig. 3.2 that are typical of prokaryotes.
i NO._nucleeds ...
2 ... P ’GSM;d-[Z]

State the type of pathogen that causes cholera.

[}
..... BACFCYIQ ... . oo [1]
The scientific name for the pathogen that causes cholera is Vibrio cholerae.

State the genus name for this pathogen.

...Vibl'io. ........................................................................................................... [1]
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(v)
-

(vi)

| © UCLES 2025
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Explain how the cholera pathogen causes dehydration of the human body.

Cholera. toxin. causes. CL ions. |o..
move_in._ lumen.. of inteshkne.......
This...decreases..the. walter. pokenkal
in_ lumen.and wahy moves in .
lumen_ by o0smosSi& . ...

This.. vesd lFs _in.. wake é‘ ...... Faeced

and... causes. ole h#d vakton... ... 3]

Complete the sentences about the use of plasmids in genetic modification.

During genetic modification, human DNA and plasmid DNA are cut with a
restriction enzyme. This creates shckvms which are joined together
using an enzyme called rc.stzi..c,h’nnm.zﬁme, The modified plasmid containing

the human geneis called a ncomblmn/'DNﬁ plasmid.
[3]

[Total: 17]
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4 (a) Fig. 4.1 shows part of a human placenta and umbilical cord. The arrows show the direction of
blood flow.

\\ to fetus
from fetus

(i) Describe the functions of the placenta and the umbilical cord shown in Fig. 4.1.

- .O.w.vp?c.n...._Etam......ma.f.m.x.f..:.....bqu..d.._...............
ai Auuinbabi’s ...... bleool. . .
C.a...z....and......mm.......ol.c.ﬁ&uu.....Q.L!J‘.....a.é'. ...........
mother's bleodl. .

2 Jhese..processes. take place. in..
../:.l.a.cen.m ...................................................................................................

- Esho en)'s'relea.&&db _placen/n.

< Umblical cord. . ha.sumg; 1recal. .
V&ibh)hiﬂb&ﬁﬂi“nu*”'&nbm]

_LLLn,.F_md_amM.m_b_ﬁ:._
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(ii) Afetus develops inside an amniotic sac.

Describe the functions of the amniotic and amniotic fluid.

-7ﬁmmahc. sac ad'.c as custhlon .
fo. fetus.  to. p_m.ke.d:...z.k ...... From..
mechanical inguy ...

> Amnio.#ic. . fluid’ helps. to..
maintoun... +cm/3e,r.o(,.. ..r:e ................................

- Amniotc. Sac .. h&l fetus to. .
.move.... Md ........ ?.raw .................................................... [3]

(b) Syphl ually transmitted infection (STI) that can be passed from a mother to her

fetus

(i) State the name of one other STI that can be passed from mother to fetus.

LV e [1]
(i) State twowyt ontrol the spread of STs.

Using.. c ondam_.f_ _________________________________________________________________________

. Avoiding.. Sexual..contact with.

[2]
[Total: 10]

n Rnown Pa,rl'ne,n .
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5 (a) Fig.

T
'CC; (i

(iii)

(iv)
-3

-

| © UCLES 2025

5.1 shows a cross-section of a leaf.

Fig. 5.1

On Fig. 5.1, draw a circle around one vascular bundle. [1]

On Fig. 5.1, draw a label line and the letter X to identify the palisade mesophyll tissue.
[1]

State the name of the cell structure in palisade mesophyll cells where photosynthesis
occurs.

chilo. ro/al S e 1]
Describe the functions of the tissues in a vascular bundle in a leaf.

Vaseulay. bundle.. has. X bc lemn.......
and. Phleem..............Y .

Ymineral rons. Prom. xyook....
fo_aexvia). parts. Xylem. also....
provioles. Suppor?:. . ...
Phioer...Fransporis. Sucrose.....
and..amino. aclals. From_ soure

0610/42/FIM/25

bi%’n chona) manner.

(leaves)to. sinR. . (rooks) in... ")
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(b) The leaf shown in Fig. 5.1 is from an aquatic plant adapted to live in water. The leaves float
on the surface of the water.

(i) State the term used to describe plants that are adapted to live in water.

(i) Identify feature T shown in Fig. 5.1 and explain how this feature adapts the leaf to float
on the surface of the water.

Stomata. _on . the. . upper .
_&p.i.al&.rmi..s ........... J0..abhsoYh. ... COY.....

.......... FOYP’)D,DSVA}”C‘[ P

[Total: 12]
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6 (a) Microplastics are pieces of plastic with a diameter less than 0.5cm.

Fig. 6.1 shows the mass of microplastics in the oceans between 2000 and 2040. The data
between 2000 and 2020 is an estimate. The data after 2020 is a prediction.

mass of
microplastics
/ million tonnes

2.0
r1e#
15
/
/
1.0
A
/
1/,
//
0.5 o
= 1
= 0 ° 2

0 T
2000y ~2010

Fig. 6.1

2020 2030 2040
year

(i) Suggest why the mass of microplastics between 2000 and 2020, shown in Fig. 6.1, is an

| © UCLES 2025

estimate.

? Nok..al. plashes. hove. same.........
V@SS o e 2]

(ii) Using Fig. 6.1, calculate the predicted percentage increase in the mass of microplastics
in the oceans between 2000 and 2040.

Space for working.

|I'¥ -0-Z X100

|

O-2
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(b) Phytoplankton are producers found in the ocean. Phytoplankton absorb microplastics into
their cells.

(i) Describe what is meant by the term producer.

> ..Rr.ool.u.c.cr..........@m....../al.a.n..l:.s........w.b.ic.b
O . pholosynthesis.. . fo.......
maRe. qlulose... cbin .___...sun.l._l.?bl-
.a.nd.......co‘.z. | wiith._walte¥. Y
~ ..'lb.ut.......p.m.v..i.gl.a.......#nad......_.to..../a.r.i.margm

(i) Fig. 6.2 shows a shearwater bird. CoONSUMeYyY .

Shearwater birds feed on fish'in the ocean.

Fig. 6.2

Suggest how microplastics can end up in consumers such as shearwater birds.

2> Fish. . live and. consume..
waker. with. microplashes.
= Tbu.a......,bla..s..h.'.u.......in.......#1':[;.......a.r.'.e.........................
trans bexred.  jo Shea waler. .
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(iii) The population of shearwater birds is decreasing.

Describe three ways the population of shearwater birds can be conserved.
o L
1 ___.I.n.c.r..e,_z.s.z.nﬁ._.____...m.sf-....__...szlrg..s......!p.x.....___

......... bivdls. ...V o

z_..._..Im.pIc,.m.c.n..l:i.n%..._....laws ........ on......
dhe. . hunting.. " rﬁxb‘:n?

3Kec/:l'r) .. hem.. Hve.......
_.._.b.t.ec.d.a..c{§_..._../.)_.r..o.. rAMHMe............

(iv) Explain the risks to a population if its population size decreases.

— Grenetre. divexsrh .decreases.
= Tncreased. risk. . of. exfinckon..

- oecreased. resistance. fo....
OIS S .

[Total: 14]

L
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