Plant nutrition — 2023 June IGCSE Biology 0610

1.

2,

June/2023/Paper_0610/11/No.12
An experiment is set up to investigate gas exchange in aquatic plants.

——] ___—hydrogencarbonate

indicator solution
light ——

| ___—aquatic plant

The hydrogencarbonate indicator solution is orange at thzs@

Which colour is it after three hours? ‘\
A blue-black *

B orange c
&
yellow Q@

Q@

d for photosynthesis?

June/2023/Paper_0610/
How are mo§Ue

* e
A They haveala rface area and are thick.
B They have a large surface area and are thin.

C They have a small surface area and are thick.

D They have a small surface area and are thin.



3. June/2023/Paper_0610/12/No.12
Four test-tubes are set up as shown.

Which test-tube contains the least carbon dioxide after one hour?

A B Cc D
black
water —_|| polythene
_ " | to keep —_|
aquatic —° out light
animal light —| ~— |ight —» -— |ight
aquatic —1
plant

Which row shows the uses of some carbohydrates in plar’\

AS

4. June/2023/Paper_0610/12/No.13 bq
se

glucose starch
A cell walls transport gy storage
B energy storage cell wall respiration
C respiration energy stt& transport
D cell walls

transport re % |
Q”é

D 4
"l

5. June/2023/Paper_0610/13/No.6
By which process does oxygen pass out of a leaf?

A diffusion
B osmosis
C egestion
D

transpiration



6. June/2023/Paper_0610/13/No.12

Four test-tubes are set up as shown and left in bright sunlight.

After several hours, which test-tube contains the most oxygen?

A B Cc
—— _ —_— aquatic—_|
plant Q
water —_| 0 ;" water—_|
i water—
aquatic —_| 5 aquatic —| 2y
animal @ X animal '
O D

7. June/2023/Paper_0610/13/No.13
Which statement about photosy

A Carbon dioxide and

B Carbon dioxide
C Oxygen 2nd e produced
<
D Oxygéhfwd are the raw materials.

water —_|




8. June/2023/Paper_0610/21/No.11
An experiment is set up to investigate gas exchange in aquatic plants.

—] __— hydrogencarbonate

indicator solution
light ——»

| ___—aquatic plant

The hydrogencarbonate indicator solution is orange at the start.

Which colour is it after three hours? Qe
A blue-black . b
B orange

O
C purple 0
'

D yellow 0
,00
2

photosynthesis.

9. June/2023/Paper_0610/21/

Certain factors are n

If a factor isJQs it limits the rate of photosynthesis.
MR

Which of these cou imiting factors?

1 carbon dioxide
2 oxygen
3 light intensity

A 1and2 B 1and3 C 2and3 D 3only



10. June/2023/Paper_0610/22/No.11

The diagram shows a leaf on a plant used in a photosynthesis experiment. At the start of the
experiment, there is no starch in the leaf.

A piece of black paper is attached to the upper surface of the leaf. The plant is placed in bright

light for 12 hours. Four discs are then cut from the leaf in the positions shown on the diagram.
The discs are tested for starch.

Which disc contains starch?

green area—__

white area —___

black ‘paper

11. June/2023/Paper_0610/22/No.12
The graph shows the effect of temperature on therate of photosynthesis.

[

°
rate of @Q

photo

T T T T T T T 1
0 5 10 156 20 25 30 35 40

temperature/°C

Which statement explains the change in rate of photosynthesis between 15°C and 20°C?

A

B
C
D

Chlorophyll is able to transfer more energy in chemicals to energy in light.
Enzymes involved in photosynthesis have denatured.
Kinetic energy of molecules is increasing, resulting in more effective collisions.

Light intensity and not temperature is limiting the rate of photosynthesis.
5



12. June/2023/Paper_0610/22/No.16
During an investigation into the movement of substances in a plant, a ring of tissue containing the
outer part of the transport tissue is removed, as shown.

swelling
——-
time
epidermis and outer
part of transport tissue

Which statement explains why a swelling develops in the stem?

A Phloem has been removed causing a build up of sucrose and amino acids.
B Phloem has been removed causing a build up of water and mineral i

C Xylem has been removed causing a build up of sucrose and ami
D

Xylem has been removed causing a build up of water an% i

Qed in a dark cupboard for 48 hours so that all the starch
ariegated leaves have green parts and white parts.

13. June/2023/Paper_0610/23/No.11
A plant with variegated leaves
was removed from the leay,
Black paper was then ne leaf and the plant was exposed to the light.

After 24 hourspw f the leaf contained starch?

green central region

white outer region

black paper is attached to
both sides of the leaf



14. June/2023/Paper_0610/23/No.12
The graph shows the rate of photosynthesis with increasing light intensity.

A

rate of 2 3 4
photosynthesis

light intensity

Where is light intensity a limiting factor for photosynthesis?

between 1 and 2

between 1 and 3 bq

between 2 and 4

N
between 3 and 4 0‘
<
o@*
©

egium ions on the colour of plant leaves.

O 0O W

15. June/2023/Paper_0610/41/No.2d
Explain the effect of a lac

. [2]



16. June/2023/Paper_0610/41/No.4
(a) Fig. 4.1 shows the effect of light intensity on the rate of photosynthesis at different
temperatures and concentrations of carbon dioxide.

A

A 25°C, 0.4% CO,
B 15°C, 0.4% CO,

rate of
photosynthesis

C 15°C, 0.04% CO,

<
.09
light intensity 0‘@

Fig. 4.$
Describe and explain the reasons for tEi@ of lines B and C in Fig. 4.1.




- [6]

(b) CgH,,Og is one of the products of photosynthesis.

State the chemical formula of the other product.

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

- [4]
[Total: 11]




17. June/2023/Paper_0610/42/No.1
Fig. 1.1 is a diagram of part of a cross-section of a leaf.

layer B <

layer C <

Fig
(a) Explain why a leaf is considered to be 2: 4

10



(b) Explain how layer B and layer C in Fig. 1.1 are adapted for their functions.

.. [6]

11



(c) Astudent placed a plant in a very hot room for 12 hours. There was a bright light in the room
and the plant was not given any water during the 12-hour period.

Fig. 1.2 shows a series of sketches that the student made of the stomata during the
investigation.

time/hours 1 2 3 4 5 6 7 8 9 10 1" 12

A

Fig. 1.2

(i) Identify the cell labelled D on Fig. 1.2. 6@

.................................................................................... \ [1]
(ii) State the main function of the stomata. c

......................................................................................................................... [1]
(iii) State the advantage to the plant ofc%e to the stomata shown in Fig. 1.2.
........................... 0 [1]
(d) The student incre midity in the room and repeated the investigation
Predict an@ e ect of high humidity on the stomata.
“ *
g
................ . 0BT UPPRTOTOO
............................................................................................................................................. [3]

[Total: 14]
12



18. March/2023/Paper_0610/12,22/No.12,11

A plant is placed in the dark until all its stored starch is used up. The plant is placed in light with
black paper over part of one green leaf.

black paper over
both sides of the leaf

hole cut in the paper
After eight hours, the leaf is tested for starch.

Which diagram shows the appearance of the leaf after this test?

present

= starch not

@ @ -

Q°Q

13



19. March/2023/Paper_0610/12/No.13
The diagram shows part of a cross-section of a leaf.

Which row shows the correct labels?

R S
A cuticle palisade mesophyll s
B cuticle spongy mesophyll
Cc epidermis palisade mesophyll spongy mesophyll
D epidermis spongy mes palisade mesophyll

Q"’Q’é

14




20. March/2023/Paper_0610/22/No.6

The graph shows the rate of uptake of magnesium ions by two similar plants, X and Y.

The roots of each plant were placed in a range of solutions. Each solution contained a different
concentration of magnesium ions. All other conditions were kept constant.

A

B
c
D

[}

plant X

rate of uptake of
magnesium ions

plant Y

concentration of magnesium
ions in external solution

What is a possible explanation for the difference in the results for the @

Plant Y has fewer protein carriers for magnesium ions in its ¢ nes.

Plant Y has a higher rate of respiration. ‘
Plant Y has more root hair cells. 0

The root hair cells in plant Y have a lower water p

15



21. March/2023/Paper_0610/22/No.12
The diagram shows part of a cross-section of a leaf.

Which row shows the correct labels?

R S
A cuticle palisade mesophyll
B cuticle spongy mesophyll
Cc epidermis palisade mesophyll spongy mesophyll
D

epidermis spongy meso@@palisade mesophyll

16



