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Substances travel across cell membranes.

(a) State the name of the type of movement across membranes that uses protein carriers.

(b) A studentinvestigated the effect of surface area to volume ratio on the time taken for
hydrochloric acid to move through cubes of agar jelly.

The student used four differently sized cubes of agar jelly, A, B, C and D.

The cubes contained universal indicator that changed colour from green to red at low
pH values.

The cubes were immersed in hydrochloric acid.
The student recorded the time taken for each cube to become completely red.

Table 1.1 shows the results.

Table 1.1
cube surface area : volume ratio tt,ien::g;‘a: f,’;,fﬁ’;,g{:,;‘,'.gﬁ ;c;;
A 6:1 15.2
B 3:1 28.5
c 2:1 43.0
D 15:1 57.8

() Describe and explain the results shown in Table 1.1.

..............................................................................................................................
..............................................................................................................................
..............................................................................................................................
..............................................................................................................................
------------------------------------------------------------------------------------------------------------------------------
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(a) Astudentinvestigated the effect of two enzymes, amylase and pepsin, on starch.

(1) State where amylase and pepsin act in the human body.

amylase:

pepsin: e T i s o R N

(i) Two test-lubes were set up and left for 10 minutes.

*  Test-lube 1 contained a mixture of starch suspension and amylase solution.
+  Test-tube 2 contained a mixture of starch suspension and pepsin solution.

Afier 10 minutes, Benedict's solution was added to both test-lubes and they
were heated.

Predict and explain the expected resulls for tesl-tube 1 and test-tube 2.

(b) Starchis a carbohydrate.

State the elements that are in all carbohydrates,
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(o) Table 2.1 shows some information about large molecules and the smailer molecules they are

made from.
Complete Table 2.1.
Table 2.1
large inolecule small molecules
glycogen
cellulose
protain
lipids (fata/oile)

(d) Compare the process of assimilation with the process of absorption,

(2)

[2]
[Total: 12]
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3 Ringing involves removing a circle of the outer tissues from a plant stem. This removes the
phloem but not the xylem.

{a) A scientist investigated the effect of ringing in one species of plant.
Plant A was ringed and plant B was not ringed.
Most of the leaves were removed from the plants.

Plastic bags filled with carbon dioxide containing radioactive carbon (*4C) were tied around
the remaining leaves.

After a set time, radioactive carbon ('#C) was detected in different parts of the plants.

Figure 3.1 is a diagram of the investigation and shows the results.

no 4C detected 14C detected
\_’,,f"” in the top of the stem t_,,-—-"’ in the top of the stem
-4
ringed stem —__{ 14C detected 14C detected
in the leaves in the leaves
L [~
R
plastic bag with . plastic bag with
carbon dioxide carbon dioxide
containing "4C containing 4C
@\ 14C detected @[\ 14C detected
— in the roots in the roots
plant A plant B
Figure 3.1
l © Cambridge University Press & Assessment 2026 0970/41/M1i26 |
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() Explain why radioactive carbon (*C) was found in the roots but not in the top of the
stem in plant A.

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

............................................................................................................................................
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........................................................................................................................................ 5]
(i) Explain the purpose of plant B in Figure 3.1.
........................................................................................................................................ 2]
I © Cambridge University Press & Assessment 2026 0970/41/M/Jf26 I

He



= 062071171108"

" IMTIMENRI R

(b) Explain the effect on the rate of transpiration of removing leaves from a plant,

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

.................................................................................................................................... 1]
(c) Suggest the effect on the rate of transpiration of ringing a plant.

Give a reason for your suggestion.

.................................................................................................................................... 12]
(d) State the name of the struclures in a leaf that contain phloem.

................................................................................................................................... (1)
(e) Stale the name of a plant structure that contains lignin and cellulose.

................................................................................................................................... (1)

[Total: 12)
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4 Horses are mammals that have similar breathing and circulatory systems to humans.
The heart rate of a horse was monitored before, during and after a race.

Figure 4.1 shows the results.

race starts race ends
2uﬂ {E @ I L i1l E+,,,. B
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SEERHEAH) AHERRERH SR
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4 I.+ ."‘;'“ . -+ 1' | B -
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/ beats-per 1001 ;jr_f' I : N 1
. HEEHEL 1 $ 1 T1
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T 0 I
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time { minutes

Figure 4.1

(a) Describe the results shown in Figure 4.1.
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(b) During the race the state of respiration changes.

(i) State the balanced equation for aerobic respiration.

.......................................................................................... . 1]
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.........................................................................................................................

(c) Explain why the heart rate does not immediately return to its resting value after the race
ends in Figure 4.1.

----------------------------------------------------------------------------------------------------------------------
.........................................................................................................................

........................................................................................................................
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(d) Adrenaline is also released during the race and increases heart rate.
Describe two other effects of adrenaline that enable efficient respiration.
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(8) A polyculture is a farming system which involves planting several different types of crop

plants in a monne area.

The numbers of different species of pollinator were counted in a polyculture and in

a monoculture.
Table 5.1 shows the results,
Table 5.1
type of crop plant number of crop number of different
farming system plant species species of pollinator
polyculture 3 90
monoculture 1 57

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

(til) Using the information in Table 5.1, suggest the advantages to the environment of

polyculture farming compared to monoculture farming

)
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(0) Crop plants have been bred to increase yield.

() Complete the sentences by writing words or phrases in the spaces provided to describe
this process:

Humans select crop plants that have the largest yield.
The pollen then these plants is taken and rubbed ores the ..

of other plants of the same species.
The ... ... Ofthese plants are then observed and the anes with
The highest yields at hevn selected and bred together.
This is repeated formany . ... ... until all the plants produced
have a high yield.
Thisprocessiscalled .. .. ...
(4)
() Describe how herbicides can increase the yield of crop plants.
H ]
12 (1)
HE
g (c) One consequence of farming can be deforestation.
Explain how deforestation can contribuls to climate change.
i E
|2
|2
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o
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(a) Describe what 1s meant by the term species.

(b) Using the information in Table suggest the advantages to the environment of polyculture

farming compared to monoculture farming.

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

(¢) Crop plants have been bred to increase yield.
Complete the sentences by writing words or phrases in the spaces provided to describe this
process.
Humans select crop plants that have the largest yield.
The pollen from these plants is taken and rubbed onto the ........................of other plants
of the same species.
g R T U R T of these plants are then observed and the ones with the
highest yields are then selected and bred together.
This 1s repeated formany........................ until all the plants produced have a high yield

This processi8ISaled. . numinmmmmmrmarma. [4]
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6 (n) Figure 6.1 shows a diagram of a cross-section of human skin

Figure 6.1

£OMST VEATE M THS W0

State the letters in Figure 6.1 that identify the part that:

CONLractS tO rAISA th@ NAIF .............cooecrieeiminesniriensssansssansssrsssiusses § z
: . ¢
produces liquid that cools the SKin ... 3=
e <
shows a cell type that provides inSulation ..o - E E‘
il
L ]
g [
al
=
2
3
S
=
F-
£
g
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' (b) A sciential monitored the skin tamperalure of 8 porson, on two different parts of the body is
” g a warm environment and their in a cold environmont
&

H E Table 6.1 shows the results

!; B Table 6.1

I g T ISR T

skin temperature /K . ntage desrease
art of the W {
g oy warm environment | cold environment | 1N tempersture 1

W og | o ] -
% chest 307.7 303.3 | 14

1 2 — : i
: 3 finger 306.4 254.2 ]

1, =« .

i & (1) Using the information in Table 6.1, calculate the parcentage decrease in the skin

e temperature of the finger between a warm environment and a cold environment

il 8

i ; Give your answer lo the appropriate number of decimal places.

3!

{

bl

(i) One of the roles of the skin is to help to control the intemal temperature of the body.
Describe how a change in the intemal body temperature is detected.
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