1.
Transpiration is the loss of water from plants by evaporation. The diagram below shows a potometer, an apparatus used to estimate transpiration rates.
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 (a)
Transpiration itself is not measured directly by a potometer.


State what is measured by this apparatus.

.........................................................................................................................[1] 

(b)
Describe how the apparatus should be set up to ensure that valid measurements can be made.
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In your answer, you should make clear how the steps in the process are sequenced.
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[7]

[Total 8 marks]

6.
The figure below is a diagram showing some of the cells in the root of a dicotyledonous plant.
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(a)
Complete the table below by indicating which of the letters A to E indicates:

•
a cell from the endodermis

•
a cell from the phloem.

	letter

	endodermis
	

	phloem
	


[2] 

(b)
State two features of root hair cells which adapt them for water uptake.

1 ......................................................................................................................

2 .....................................................................................................................


[2]
(c)
Plants absorb water from the soil via their roots. Describe the pathways and mechanisms by which water passes from the soil to the xylem vessels in the root.


………...........................................................................................................................

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

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

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

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

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

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

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

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

.........................................................................................................................[6]

 (d)
After water has entered the xylem vessels in the root, it passes through them to the rest of the plant.


Describe how two features of xylem vessels adapt them for water transport.

1 ......................................................................................................................

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

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

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

2 ......................................................................................................................

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

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

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

[4]

[Total 15 marks] 

10.
In this question, one mark is available for the quality of spelling, punctuation and grammar.


Explain how water travels up the stem and into the leaf of a dicotyledonous plant.

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

.........................................................................................................................
[6]

12.
(a)
From the list below, circle the carbohydrate that is transported in phloem.

auxin
fructose
glucose
glycine
glycogen
starch
sucrose
[1] 

(b)
Phloem is responsible for the transport of carbohydrate in plants. The diagram below shows the structure of the cells in phloem.
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(i)
Name the cells P and Q in the diagram.

P .............................................................................................................

Q ............................................................................................................

[2]

(ii)
Outline how P and Q are involved in the transport of carbohydrate in phloem.

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

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

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

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

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

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

[3]

[Total 6 marks]

13.
Carbohydrate moves from regions of plants called sources to regions called sinks.


Explain how, at different times, the same plant root may be a source or a sink.

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

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

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

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

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

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

[Total 2 marks]
19.
There is evidence that sugar transport from sources to sinks in plants does not only involve passive movement by mass flow. There is also an active part to the mechanism.

(i)
State one piece of evidence for the involvement of an active process.

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

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

[1]

(ii)
Describe an active mechanism which could possibly be involved in the transport of sugars from sources to sinks.

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

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

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

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

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

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

[3]

[Total 4 marks]

23.
Xerophytes are plants that are adapted for survival in areas where there is not much water available in the soil.

Xerophytes have various modifications that reduce water loss from their leaves.


State two such adaptations that reduce water loss and explain how the reduction in loss is achieved.

adaptation 1 .............................................................................................................

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

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

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

adaptation 2 .............................................................................................................

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

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

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

[Total 4 marks]

24.
Fig. 1 shows the distribution of some of the tissues in a transverse section of a plant organ. Fig. 2 is a photograph showing details of two cells, D and E, from one of the tissues.
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Fig. 1
Fig. 2
(a)
Name the plant organ shown in Fig. 1

.........................................................................................................................
[1]

(b)
Name the tissue shown in Fig. 2.

.........................................................................................................................
[1]

(c)
State in which region, A to C of Fig. 1, you would expect to find the tissue shown in Fig. 2.

.........................................................................................................................
[1]

 (d)
Complete the table below by:

•
stating three features or properties of cells D or E in Fig. 2 which adapt them to their function;

•
explaining how the features or properties you have given help the tissue to carry out its function.


Make it clear in your answer which cell, D or E, you are describing for each feature you give.

	feature or property
	how the feature or property helps the tissue
to carry out its function

	
	

	
	

	
	











[6][Total 9 marks]

25.
The photograph below shows some plants growing in desert conditions. Such plants are known as xerophytes.
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Suggest how each of the following features of xerophytic plants helps them to survive in their habitat.

(a)
The stomata are shut during the day and open at night.

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

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

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

(b)
The leaves of some plants are reduced to spines or needles.

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

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

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

(c)
The epidermis may be covered by hairs.

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

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

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

[Total 6 marks]

Assimilates are loaded into the phloem at the ‘source’ and then transported to the ‘sink’.
i. Explain, with a suitable example, how some parts of the plant can act as both a ‘source’ and a ‘sink’.

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………[2]

* Fig. 19.1 is a diagram that represents the loading of sucrose into the phloem at the ‘source’
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With reference to Fig. 19.1, explain the process of the loading of sucrose into the phloem and its movement in the phloem.
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Total [8]

1.
(a)
water uptake / AW; R water used
1
(b)
1
cut (healthy) shoot under water (to stop air entering xylem vessels);

2
cut shoot at a slant (to increase surface area);

3
check apparatus is full of water / is air bubble free / no air locks;

4
insert shoot into apparatus under water / AW;

5
remove potometer from water and ensure , airtight / watertight,
joints around shoot;

6
dry leaves / AW;
max 4

7
keep , condition(s) / named condition(s) , constant;

8
allow time for shoot to acclimatise / AW;

9
shut screw clip;

10
keep ruler fixed and record position of air bubble on scale;
R ‘move bubble to end’ ideas

11
start timing and, measure / calculate, distance moved per unit time
/ AW;
max 3

[8]
6.
(a)
C;
E;
2 

(b)
large surface area (to volume) / many;
low water potential; A ref to low solute potential
R refs to water concentration
A refs to (high) solute concentration
thin wall / short diffusion path;
uncutinised / permeable / unlignified / AW;
rapid, growth / replacement;
2 max

(c)
1
osmosis in correct context;
look for across membrane, or, into / out of, cell / root
2
moves down a water potential gradient / from high to low
water potential;
R along / across R concentration / diffusion gradients

3
most negative / lowest, in the xylem;

4
(uptake of) ions / minerals / solutes, into xylem / root hair;
in context of WP gradient
5
tension in xylem / transpiration pull / cohesion-tension;
relate to pathway in root
6
(moves) via the cell walls;

7
(moves) via, cytoplasm / vacuoles;

8
passage via the plasmodesmata; look for linking cytoplasm /
through wall

9
Casparian strip / suberin / waxy / fatty / AW, blocks,
cell wall route / apoplast; A waterproof

10
water, crosses membrane / enters, cytoplasm / vacuole / symplast;

11
AVP; e.g.
pits in xylem / passage cells /aquaporins /

protein channels / capillarity in cell wall (spaces)
max 6

(d)
1 for feature and 1 for role in each section except lignin but max 2 for
features and max 2 for functions
apply AW throughout


lignin / AW;
(allows) adhesion / waterproof / stops collapse (under tension);
A two functions

rings / spirals / thickening / AW; A thick wall / rigid sides
prevents collapse (under tension); R strong / support / stops bursting


no cytoplasm / lack of contents / hollow / (empty) lumen / AW;
R “dead” unqualified
less resistance to flow / ease of flow / AW / more space (linked to
lack of contents);


lack of end walls / continuous tube; A long tube idea
less resistance to flow / ease of flow; A continuous columns idea


pits / pores, inside walls; A holes R gaps
lateral movement / get round air bubbles / supplies(water) to cells or
tissues / water in or out; R “just let things in and out” unqualified


develop as a continuous water-filled column / AW;
allows tension to pull water up / AW;


narrow lumen / AW;
idea of more capillary rise;
4

[15]

10.
1
in the xylem vessels; A tracheids
2
down a, water potential / Ψ, gradient;
R ‘along’ A refs to high to low water potential

3
most negative, at the leaf / in the atmosphere;
ora must refer to water potential

4
transpiration sets up a gradient / AW; any valid gradient

5
(places) water (in xylem) under, tension / suction / negative pressure /
pull / hydrostatic pressure gradient / AW;
6
cohesion;

7
description of cohesion;

8
ref to hydrogen bonding;

9
(continuous) water columns / AW;

10
mass flow;

11
root pressure, in context / described;

12
adhesion described / capillarity;


treat refs to osmosis and descriptions of passage through root as neutral
6 max

12.
(a)
sucrose;
1

(b)
(i)
P = companion (cell);
Q = sieve (tube) element / sieve tube cell; R sieve tube / sieve cell
2

(ii)
ecf - do not penalise sieve tube here
1
sieve elements / Q, end to end or sieve plates perforated /
sieve pores , for ease of flow / AW;

2
companion cells / P, metabolically active / have many mitochondria /
produce ATP / release energy / AW; R make energy

3
(active) loading into, companion cell / P; A into, sieve elements / Q

4
ref to proton pump;

5
ref to co-transporter;

6
role of plasmodesmata (between P and Q); R pores

7
sieve element / Q, has few organelles / AW, for, ease of flow /
more sucrose / AW;

8
ref to, unloading mechanism / (hydrostatic) pressure gradient;

9
ref to one role for sieve plate e.g. electro-osmosis or stops
‘bulging’;
3 max

[6]
13.
source when root converts, starch / insoluble carbohydrate, into sugars / AW;
sink when root either stores starch / (named) carbohydrate / assimilate
or uses carbohydrate for, respiration / growth / AW;
high hydrostatic pressure makes it a source and low hydrostatic pressure a sink;
when loading it is a source and when unloading a sink;
treat refs to (potato) tubers as neutral
2 max

[2] 

19.
(i)
ATP involved / respiration involved / many mitochondria in companion
cells / reduced by metabolic inhibitors / oxygen dependent / temperature
dependent / loading against a concentration gradient / AVP;


if evidence not given here look for it and credit it in part (ii)
1

(ii)
loading, into companion cell / from transfer cell / into sieve tube /
into phloem – implied;
H ions / protons, pumped out of, companion cell / sieve tube / phloem;
diffuse back in with sucrose;
protein carrier / co-transporter;
possible active unloading by reverse mechanism;


AVP to cover alternative mechanisms;;;
e.g.
electro-osmotic theory

K+ pump

via companion cell

electrochemical gradient

sieve pores provide a capillary bed / AW                               3 max

[4]

23.
function must match adaptation, adaptation can stand alone
assume answer is about water vapour unless clearly wrong e.g. water droplets


covered in hairs;
reflect heat or water vapour, trapped / not blown away;


thick, waxy layer / cuticle / AW;
reduces loss (via the epidermis) / reflects heat; R no loss
if cuticle related to reflective nature, ‘thick’ not needed

small / AW , leaves; A no leaves (e.g. cacti) / needles / spines / spikes R thorns
reduced surface area for loss / reduces number of stomata;
R ref to spines etc related to preventing consumption by herbivores

sunken stomata / AW; A substomatal chamber hairs as an alternative here
water vapour, trapped / not blown away;


rolling up of leaves / curled leaves;
less surface area / stomata on inside or water vapour, trapped / not blown away;


small air spaces in the mesophyll;
quickly become fully saturated / reduced area for loss;


stomata, shut in day / open at night / AW;
day hotter / night cooler;


AVP; e.g.
reduced stomatal number plus reason
AVP;
timed leaf fall

rosette of leaves close to ground
4 max

[4]
24.
(a)
stem;
1

(b)
phloem; R sieve tube, phloem vessel, single cell type
1

(c)
C;
1

(d)
feature and role must match for 2 marks
mark for feature may be awarded even if role is incorrect
both marks may be given in right hand column.

Feature
how it helps


either D or E


living;
allows active process / AW;

stops escape of metabolites;
hydrogen pump / co-transporter;
(role in) loading / AW;
plasmodesmata / connections between
allow exchange /AW;
sieve tube and companion cell;


D / companion cell


(many) mitochondria
provide, energy / ATP;
much respiration / metabolically active;
nucleus;
controls functioning of both cells;


E / sieve tube


clear of most organelles /
less resistance / ease of transport
organelles at edge / little cytoplasm / AW;
/ AW / more space for transport;
R empty
(if specific organelles given, need
at least 2)


long / elongated / AW;
less resistance / ease of

transport / AW;


sieve plate / (sieve) pores;
connects elements / lets

materials through / AW;

A reduces resistance


joined end to end;
continuous / long distance,

transport;


bi-directional flow;
allows sugar to go to sink

both up and downward / AW;
6 max
[9]
25.
mark for transpiration / evaporation is not freestanding, in each case
it must be related to the feature in each section

(a)
transpiration / evaporation / AW, occurs via stomata; R water loss
(generally) warm(er) in day;
more evaporation / transpiration will occur (in context);
ref. to steeper water potential gradient;
shutting, stops / reduces, this loss;


ora for open at night                                                                        2 max 

(b)
small surface area;
less transpiration / evaporation / AW (in context);
R water loss R no transpiration
fewer stomata / AW;
protection against grazing / AW;                                                     2 max 

(c)
hairs trap, water vapour / moisture in air; R just moisture
prevent wind effect / AW;
reduces water potential gradient;
less, transpiration / evaporation / AW (in context);
R water loss R no transpiration
correct ref. to condensation of water vapour;
2 max

[6]

	Question
	Answer/Indicative content
	Marks
	Guidance

	1
	
	i
	certain parts can store and then release carbohydrates when needed (1)
suitable examples include root or leaf, which can act as sink or source at different times of year (1)
	2
	

	
	
	ii
	* Level 3 (5–6 marks)
A clear, thorough explanation, showing a good understanding of the principles of loading into phloem, incorporating use of the diagram.

There is a well-developed line of reasoning which is clear and logically structured. The information presented is relevant and substantiated.

Level 2 (3–4 marks)
A partial explanation showing some understanding of the principles of loading into phloem.

There is a line of reasoning presented with some structure. The information presented is in the most-part relevant and supported by some evidence.

Level 1 (1–2 marks)
An attempt including some correct principles, but likely to be confused, showing limited understanding of the principles of loading into phloem.

The information is basic and communicated in an unstructured way. The information is supported by limited evidence and the relationship to the evidence may not be clear.

0 marks
No response or no response worthy of credit.
	6
	Relevant principles include:
· B / sucrose, pumped from companion cell into phloem sieve tube

· by active transport

· H+ / proton, co-transport of sucrose

· reduces water potential of sieve tube

· A / water, enters sieve tube from companion cell

· C / water, enters sieve tube from xylem

· increased pressure forces flow of sap down phloem

· through the pores in the sieve plates.

	· 
	
	
	Total
	8
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