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Some laundry detergents used to wash clothes contain enzymes.

These enzymes break down the molecules that cause stains.

(a)

(b)

Section A
Answer all questions.

Wirite your answers in the spaces provided.

these stains:
(i) BAOOM!  iocsensincnasiss
(ii) fat.

The enzyme is a component of laundry detergents

Savinase is a protease enzyme produced by genetically enginesered bactena.

Suggest enzymes that may be components of a laundry detergent that will breax down

1

Fig. 1.1 shows the results of an investigation into the effects of temperature and pH on the
rate of Savinase activity.
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(i) Describe how the effect of temperature on Savinase activity differs from the effect 2 Ascientist investigated the effect of temperature on the mass of leaves picked from a tea
of temperature on a protease that functions in the human stomach. plant, Camellia sinensis.
............................................................................................................. e Three samp[es of leaves were picked and the mass of each sample of leaves was

recorded.

e Each sample of leaves was kept at a different temperature for four hours.

e Alfter four hours, the mass of each sample of leaves was measured and recorded

again.

e The scientist then calculated the final mass as a percentage of the initial mass for
............................................................................................................. each sample.
.......................................................................................................... [3] Fig. 2.1 shows the results.

100 — e
(ii) Suggest why laundry detergents that contain Savinase also contain chemicals Tme e : $ + ’;
that dissolve to form an alkaline solution. final mass as a 90 1= — nssssaa i :
percentage of the ~ - e Ry i
............................................................................................................. initial mass 80 : : ; —S
= \: '
.......................................................................... 70 -~ : - -{ - f“” "‘.J‘I_ + * x
0 10 20 30 40
- temperature at which the leaves were kept / °C
Fig. 2.1
(iii)  After washing clothes using laundry detergents, the waste water is sometimes
i i t.

ST (a) Explain the results shown in Fig. 2.1.
This waste water contains inorganic phosphate ions that are also found in
TerliSares. T e s e R S S
Explain the harmful effect on aquatic life of releasing this waste water into the
environment.

................................................................................................................... 51

(b) State one factor, other than temperature, that would increase the loss of mass from the
[Total: 10] leaves of a plant.
................................................................................................................... 3|
[Total: 6]
[Tu ; CHIJSec/2023/OLevelPrelm/8083/02
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Fig. 3.1 shows the intemal structure of the human heart and associated blood vessels,

Fig. 3.1

(a) Use Iabel lines and labels to identify on Fig. 3.1 a blood vessel(s) that carry
oxygenated blood. [3]

(b) Blood flows through a valve when the left ventricle of the heart contracts. Fig. 3.2
shows this valve in the open and closed positions.

valve open valve closed

Fig. 3.2

(i) Label, using the letter X, on Fig. 3.1, the location of this valve. 1]

[Turn over
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Asmall number of pecgle develop a medical condition that causes changes to this valve
Fig. 3.3 shows the same heart valve in the cpen and closed pesitions in 3 person with
this condition,

(i)

(i)

valve cpen valve clgsed
Fig. 3.3

Explain how this medical conditicn will affact the flow of blocd when the left
venlricle contracts and relaxes.

= . 4]
Describe and explain the effect of this condition on the ability of the person to
exercise.
.................................................................................................... (3]
[Total. 11]
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4  Fig. 4.1 shows how several strawberry plants can i
vp be grown commercially. (b)  Explain why plants grown commercially are often produced by the type of reproduction
shown in Fig. 4.1,

parent plant

[Total: 6]

offspring

Fig. 4.1
(a) Explain the type of reproduction that produces plants by the method shown in Fig. 4.1.

[Turn over CHIJSec/2023/OLevelPrelim/6033/02
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§ (a) Two tomato plants that produce red fruits were bred together. (c) The researchers analysed the concentration of the pigments in tomato fruits:
« before they were ready to eat (unripe)
This cross produced 71 offspring plants with red fruits and 26 offspring plants with yellow « when they were ready to eat (ripe)
fruits.

The results of the analysis are shown in Table 5.1.
Complete the genetic diagram to show this cross.

Table 5.1
Select suitable letters to represent the alleles and decide which allele will need a capital
letter and which allele will need a lower case letter. chlorophyll concentration lycopene concentration
/ mg per g of tomato fruit / mg per g of tomato fruit
i llele f UL s seovesnammsen v et amaiin 5 -

letter representing the allele for red fruit unriped red fruit 10.0 0.0
letter representing the allele foryellow fruit ... riped red fruit 12 105.7

unriped yellow fruit 6.2 0.0
parental phenotypes red fruit x red fruit

riped yellow fruit 0.4 0.7
parental genotype  .....ccocieciiiieiiieeeiininines I T ]

Use the information in Table 5.1 to compare the changes in pigments in the red fruit and

yellow fruit as they ripen.
gametes . P . x ,

offspring
GeNOtYPES cciieiiee essssssssess seesessssses seesieeceses
e‘PeCtEd phenolype ratlo e eeerevennian. red 1ru“ S e Ye”ow fmlt ......................................................................................................................
actual phenotype ratio 71 red fruit : 26 WRloWTUL. e e S e [3]
15] [Total: 9]
(b) Researchers carried out some experiments on tomato plants that were homozygous for
fruit colour.
State how researchers could be sure that the fruits came from homozygous plants.
................................................................................................................... [1]
[Turn over CHIJSec/2023/OLevelPrelim/6093/02
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6 Fig. 6.1 shows the stages involved in protein synthesis.

A - codes for a protein

\ Z“’* L U

stage 1
QQ nuclear membrane
\] DNA U
stage 2
(Q nuclear membrane
B
stage 3
Cc
Fig. 6.1
[Turn over CHIJSec/2023/OLevelPrelim/6093/02
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(@ () State the name of the parts represented by the letters A and C in Fig. 6.1

[2]

(i)  Describe the events that occur during stage 2 in Fig. 6.1,

(iliy  State what determines the order in which the parts labelled B are assembled.

(b) The shape of a protein is very important for its function,
Explain the importance of shape for the function of an enzyme.

[Total: 8]
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Section B

Answer three questions.

Question 9 is in the form of an Either / Or question. Only one part should be answered.

[Turn over
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Section B
Answer three questions.
Question 9 is in the form of an Either / Or question. Only one part should be answered.
Capsaicin is a compound that gives people the sensation of feeling hot when it is put on the
skin,

Researchers applied capsaicin to the skin of some volunteers and measured blocd flow
through their skin at different temperatures.

Fig. 7.1 shows the results of the investigation.
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The rgsearchers also measured the blood flow through the skin of the volunteers without
applying capsaicin at different temperatures.

Table 7.1 shows the results of the investigation.

Table 7.1
aveug; ::::i‘:“?:::!:‘s, : dp;;f:mage temperature of skin surface / °C
4 19
4 21
4 23
5 25
5 27
6 29
9 31
13 33
20 35
30 37
54 39
100 41
(a) (i) Plot the data from Table 7.1 on Fig. 7.1. [2]

(ii)  Use the information in Fig. 7.1 to describe the effect of increasing the
temperature of the skin surface on blood flow to the skin without capsaicin.

[Turn over
CHIJSec/2023/0OLevelPrelim/6033/02

(b)

(c)

(d)

18
Explain the mechanism that increases blood flow through the skin.

................................................................................................................... [3]
State the difference between average blood flow for the treatments (with and without
capsaicin) at 35° C.
Space for working.

......................................... % [1]
The researchers thought that capsaicin stimulated receptors in the skin.
Explain the process by which capsaicin could reach these receptors.
................................................................................................................... [3]

[Total: 12]
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8 The kapok tree is a flowering plant that grows rapidly 1o become one of the tallest trees in a
tropical rainforest ecosystem. Climbing plants wind up its stem and the tree provides a habitat
for insecl-eating birds and frogs. Bats feed on the nectar from its flowers and pollinate them
so they can produce small, light seeds. Insects feed on its leaves and when the leaves fall to
the ground, they will come into contact with soil bacteria and fungi.

(a) Use the information provided to draw a food chain for this tropical rainforest in the space

provided.
2]
(b) Suggest and explain ways in which being tall may be helpful for the survival of this tree
species.

[Total: 8)
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9 (a) The pressure in the lungs of a student before and during the start of 3 velleyball match was
recorded,
The results are shown in Fig. 9.1.
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Fig. 9.1
(i) Use the results in Fig. 9.1 to calculate the breathing rate befora the stan of the

match. Express your answer to the nearest whole number.

Show your working.

<eeie-.-... breaths per minute
[l
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(i) Use the results in Fig. 9.1 to describe how the pattern of breathing during the

match is different from the pattern of breathing before the match starts. 9  Sea turlles are reptiles which lay eggs.

The sex of the sea turtle offspring is affected by the temperature at which the eggs are kept.

Scientists investigated the effect of temperature on the sex of sea turtle offspring.

Fig. 9.2 shows the results.

............................................... — PR ;
............................................................................................................. 1'i i T lHl ii + bbb ‘L"—"‘
90 T —HT ==a= —
............................................................................................................. s TR A TH T A i
TTHT Tl
1 + -
T yé ! :
.......................................................................................................... 3] 70 ' I e H
percentage - : H -2 - e
b) A chestinjury results in I i i i of sea turtls gagasEsE ] S
(b) jury muscle sprain of the intercostal (rib) muscles. offspring that T : ? ; [ rmaa:
. ) . L1 1 g Ty > T
Other than pain and difficulty of breathing, suggest possible effects this would have on sk famals, 50 temanassas l,}; [ } ma isamsas
the process of inhalation. i T HrH T li“
40 ' Fisaid i o
...................................................................................................................... = HHT H
30 I THEE/H t I =
T y 4 T ! I
...................................................................................................................... T ! S T HHH
20 T T !
...................................................................................................................... e PR T
10 = - e T
........................................................... T e Sesases s 1aRaBalll
0 e T T s
23 24 25 26 27 28 29 30 31 32 33 34 35

temperature / °C

Fig. 9.2

...................................................................................................................... @ () State the temperature at which 22% of the sea turtle offspring are female.

[Total: 10]
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(ii) Use the data shown in Fig. 9.2 to describe the effect of temperature on the sex of
the sea turtle offspring.

(b) Placental abruption is a condition in which the placenta starts to detach from the inner
wall of the uterus.

Other than pain and loss of blood, suggest possible effects this would have on the
functioning of the placenta.

[Total: 10]
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