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1 (a) Organisms from the genus Chlorella are protoctists.

State the additional information required to name Chlorella according to the binomial system.
SDe IS NN [1]

(b) Fig. 1.1 shows the structure of an organism from the genus Chlorella.

cytoplasm

nucleus /_\/

\ cell membrane

cell wall

\

chloroplast

Fig. 1.1

(i) Identify two cell structures in Fig. 1.1 that indicate that Chlorella is not a prokaryote.

2. Has. . Cl\/oralala,sl‘[z]

(ii) Identify two cell structures in Fig. 1.1 that are found in both fungi and protoctists.

1.Cebl _mmembxone.......eeee
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(c) Chlorella is sold as a nutritional supplement.

Spirulina is another nutritional supplement.

Table 1.1 shows some nutritional information for Chlorella and Spirulina supplements and the

recommended daily intake for some nutrients.

Table 1.1
mass of nutrient
/mg per 100g of supplement average recommended
nutrient — daily intake in adults
Chlorella Spirulina /mg per day

supplement supplement
vitamin C 0.74 0.00 80.00
calcium 120.00 5.10 1000.00
iron 37.00 75.50 12.00

(i) One tablet contains 5g of Chlorella supplement.

Using the information in Table 1.1, calculate the number of tablets of Chlorella supplement
a person needs to take to provide the recommended daily intake of iron.

Give your answer to one decimal place.

Space for working.
Tron In 53,
3% X S =185
100 3‘

Da.i I'j’ inhaRe

12 = 6k
|-85

................ 65 tablets [3]

(i) Explain the advantages of taking Chlorella as a dietary supplement rather than Spirulina.

Use the data in Table 1.1 to justify your answer.

Chorello. bas. vitamin.C..which.is...
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(iii) State the name of one food that is a principal dietary source of vitamin C.
........ CI‘}'I'M?"TMI"S [1]

(d) Chlorella is also a good source of protein.

(i) State the importance of proteins in active transport.

~Achve. trangporf. uses.. Ca¥YIer...
PHOFRIDG ..
= Caxyiex. prokeins trans orE molecules

from.. low.concentraton. to..........
high..concentyxatiOnN......... 2
\V)

(ii) State the name of the smaller molecules that proteins are made from.

_..a.mi..no....auf.ds .................................................................................... [1]

[Total: 17]
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2 (a) Fig.2.1is adiagram of the gas exchange system in humans.

(i)

(ii)

(iii)

| © UCLES 2024

trachea

Fig. 2.1

State the names of the parts labelled X, Y and Z in Fig. 2.1.
x . External intercostal muicles ... ..

z..D :.'a.,b.brag.m ............................................................................................

(3]
The wall of the trachea contains rings of tissue.
State the name of this tissue and describe its function.
name...... CQ:)'}'"Q AT
function ka&& ‘l’m(rheaopbﬂl‘l"orﬁm ................
Y AN 21V 2 Y A
nﬁ (2]

State the names of two types of cells responsible for protecting the breathing system
from particles.

1.Ciliakeadl cedls. .. e
INC )Y [ 2 X | L
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(b) A scientist estimated the pressure and volume in the thorax during one breath.

Fig. 2.2 shows a graph of the results.

=1 one breath I
A
A
Vi i AN
N
\ /’
/
\
pressure in N
the thorax \
N\
\ 7
/I
NL_L~
-
A - B
fl/
volume of air // i
in the thorax 7 A
/V N
/
y.d N
'/V
Wl
/
N / §
i
time
Fig. 2.2

Describe and explain the changes in the thorax that occur during section A only in Fig. 2.2.

.pressure..anadl..also. increase..in.volume
OF air in thorasx. ..o
"This..oue . to. contrackon. of. External..
Inktercostal muscle. and ...
.contrackion. of. oiaphragm.. ...
LAir._moves. inside.. for ing pixraHon...
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(c) Complete the sentences to describe the effect of carbon dioxide concentration on breathing.

During physical activity, the carbon dioxide concentration of the blood

Ancreases.. . . |
This is detected by the ...... bm,in ................. .

This results in an increased rate and greater ......... d&PM ............. of breathing.
3]

[Total: 15]
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3 (a) Fig. 3.1 shows a kidney nephron and its associated blood vessels.

glomerulus T

N (AR /7
/
N
N__Ly c
,/
key A
—» direction of flow of fluid A @/
\/\) \ N
Fig. 3.1
The compositions of fluids A, B and C were analysed.
Table 3.1 shows the results for five components of the fluids.
Table 3.1
percentage percentage percentage
component concentration in concentration in concentration in
fluid A fluid B fluid C
water 90.00 90.00 94.00
glucose 0.10 0.10 0.00
protein 8.00 0.00 0.00
urea 0.03 0.03 2.00
ions 0.72 0.72 1.50

(i) State the names of fluid A and fluid C in Fig. 3.1.

A BIOOd PlASING ...

| © UCLES 2024 E}% 0610/42/0/N/24 I

8 H

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



RGIN

00000000000000

LT -

(ii) Using the information in Fig. 3.1 and Table 3.1, describe and explain the differences in
the compositions of fluids A, B and C.

LAl of the. . walker., glicose, vrea.......
and_lons. ek £iltered Prom. Fluiol A.
A0 ROl B oo
_._N_.Qn_e._.___.a.£...px.atzi.n.r..._..(?.c.k.....:.‘.’z.'./l:e.x.ea[._._clu.c....__
..... 40.. 00%QC. SIZCn e
LALL.of “the  Qlucose 18 absorhed. ...
from. fluid B’ b .._._aahf.v_e,._._tf_x.a,n.r/po.xé':__..:.o...
0. 8lucose.. in LPluidC..ooooo
Some. oF. water. is. reabsorbeol by .
08mosis...and. sall. by achve. bransporl-
Fluid. C.. conktaing. excess. salks. ,wakys

(b) Outline how blood glucose concentration is controlled.

Bloodl. glucose. concentra o iS............
.centrol), albb(nc a.Five. fecdbhack. . ...
An.__increose in” bleodl . glucote afler
_the._ meal. will be. delected. by fancreas
whieh.  relases. inswlin. Insdlin.. ads..
on._ liver. cellc.. to.. converkF. exCess ...
_.f_luao.ce. _________ 0 _..__.__g_lg__cog.en ....... anol.. skowe..ChF..
“A_odecrease in. blood glucose. causes
dhe. Pancreas. fo. release. @ MC..a,ﬁ.cm.
....Gt..lu.ca#o.n.........Q.d:r.......an......Iz'.x&z.....c.&l[,g ....... o...
...b.ze.a.&.al.o.wn....._..g..lﬁ..40?.e.n...._..éo....‘?e.éuao.&.e .................
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(c) A gene mutation may be involved in the development of type 1 diabetes.

(i) Describe what is meant by a gene mutation.

Randem..change..in.. the.  base.sequence
OF _DINR ..o

(i) Outline the treatment of type 1 diabetes.

..Ind'..e.ceh.'o.n ....... 0f INSwitn..ooe
Larbohydyale.  controlled diek........
_.Refujqx‘.‘. _____ G CA CAE oo

[Total: 18]
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4 (a) Fig. 4.1 shows a diagram of two flowers from different plants of the same species.

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

A._group.. OF. organisnns.. wobieh.....
.can..xeproduce.’ to. prodluce..........
fextile.. . OFPFSHYIDGS. .o

(ii) Complete the diagram in Fig. 4.1 to show self-pollination and cross-pollination by:

* drawing one arrow to show the pathway of pollen during self-pollination and labelling
this arrow self-pollination

e drawing one arrow to show the pathway of pollen during cross-pollination and
labelling this arrow cross-pollination

* labelling the names of the structures involved in pollination.

Self Crose

»lo YXQRQ7107)

fk@ :

SUE Anther

Fig. 4.1
[3]

(iii) State the function of the parts labelled X and Y in Fig. 4.1.
X....CODFRLNE . . OVULES. ..o
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(b) Explain why self-pollination that results in production of offspring is a form of sexual
reproduction and not asexual reproduction.

[Total: 11]
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5

Fig. 5.1 is a pedigree diagram showing the inheritance of blood group in one family.

M0

1 2
o ¥ DO
3 4 5 6
key
O female 0
[] male 7 8 9

Fig. 5.1

(a) State the number of people in Fig. 5.1 with:

XY chromosomes ............ .M. WaNmm
only one I* allele. ............. I TR

[2]

(b) Explain how Fig. 5.1 shows that blood group is an example of discontinuous variation.
LTk deoesmok.  inyolve.. . a.. x.a.n.‘?.c ...... of. ...
PRENO YD
No_.intexmeodiate phenotype. ...
i vV”

............................................................................................................................................. [2]
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(d) Explain why the inheritance of blood group is an example of codominance.

|- -

Allele... . T2 and.. I ........ clc,bn.ﬂ' ....... egua!.‘g ......
An.. -lf)e,..__..phcnolype __________ end.. form. Q...
oliFferent. blood.. grou,p. ......... RBo

(e) A person with the genotype IA1° has a child with a person with the genotype IBI°.

Complete the genetic diagram to determine the probability of the offspring having the blood
group AB.

parent 1 parent 2
S;\reenr:)tglpes blood group A + blood group B
arental
genotypes 1Al * Bjo
T A I o

172" | 1

A o

Io I I IoI

offspring 8 °
genotypes I AI I BI I I I I

offspring A ,3 ﬁ A ()

phenotypes

o
probability of the offspring having the blood group AB 2—5A’ .....................................

[Total: 11]
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6 (a) Theflow chartin Fig. 6.1 shows one pathway of nitrogen as it travels through the nitrogen cycle.

Complete the flow chart in Fig. 6.1.

16 H

nitrogen fixation by .
nitrogen in the nitrogen-fixing bacteria uptake of N'f'quea
atmosphere =y in the soil and =y ions and synthesis of
. . proteins by plants
__l_:_.&k.e,.m ng..
deamination in animals
plants eaten by occurs to form decomposition of animal
herbivores — =y and plant matter to form
U'Iea, .................. ammonium ions
in the liver

nitrification occurs to the process of

convert ammonium ions to N denﬂ-rj)e'c:ah.on
ﬂ“ﬁra!}'el ons occurs, returning nitrogen

to the atmosphere

Fig. 6.1

[5]

(b) State the names of two processes that occur in both the carbon and nitrogen cycles.
1 __..De.ca.mp.as.i_h'.on ...........................................................................................
2 BT LD e
[2]

(c) State the principal source of energy input to biological systems.

e OUTY...ceeoeeoeeeeeeeeeeeeeeeeeeeeeeeeeeee et e 1]
[Total: 8]
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