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Q1.

Living organisms are made of cells.

(@)

Animal and plant cells have several parts. Each part has a different function.

Draw one line from each cell part to the correct function of that part.

Cell part

Cell membrane

Mitochondria

Mucleus

Function

Where most energy is released in respiration

Controls the movement of substances into and
out of the cell

Controls the activities of the cell

Where proteins are made

@)

(b) The diagram below shows a cell from a plant leaf.

-"/_r —{9_ (.)_H\‘ Cytoplasm

+— Cell membrane
0 +— Cell wall

O\

Q;-Jl— Chloroplast

Nucleus

Which two parts in the diagram above are not found in an animal cell?

1.

2.

(2)
(Total 5 marks)



Q2.
The diagrams show four types of cell, A, B, C and D.
Two of the cells are plant cells and two are animal cells.

A
W)

Root hair /' [
!

(@ ()
Tick (v ) one box.

Aand B

Which two of the cells are plant cells?

AandD

CandD

(ii)

Give one reason for your answer.

B
N j’ ~—— Cytoplasm
@ | & | (
A A

D

/ﬂ Chloroplast

(b) ()

Which cell, A, B, C or D, is adapted for swimming?

(1)

(1)

(1)



(i)  Which cell, A, B, C or D, can produce glucose by photosynthesis?
(1)

(c) Cells A, B, C and D all use oxygen.
For what process do cells use oxygen?
Draw a ring around one answer.

respiration

osmosis photosynthesis

(1)
(Total 5 marks)

Q3.

The digestive system breaks down food into small molecules.
The small molecules can be absorbed into the blood.

The diagram below shows the human digestive system.
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Which letter, A, B, C, D, E or F, shows each of the following organs?

@@ ()

Write one letter in each
box.

large intestine

small intestine

stomach




(3)
(i)  Different organs in the digestive system have different functions.

Draw one line from each function to the organ with that function.

Function Organ

Large intestine

Digestion of fat

Liver

Absorption of water into the blood

Small intestine

Froduction of hydrochloric acid

Stomach

(3)
(b) Glucose is absorbed into the blood in the small intestine.
Most of the glucose is absorbed by diffusion.

How does the glucose concentration in the blood compare to the glucose concentration in
the small intestine?

Tick (¢) one box.

The concentration in the blood is higher.

The concentration in the blood is lower.

The concentration in the blood is the same.

(1)
(Total 7 marks)

Q4.

The image below shows some muscle cells from the wall of the stomach, as seen through a light
microscope.

Mitochondria | 0.1 mm |




(@)

Describe the function of muscle cells in the wall of the stomach.

(2)
(b) Figure above is highly magnified.

The scale bar in Figure above represents 0.1 mm.

Use a ruler to measure the length of the scale bar and then calculate the magnification of
Figure above.

Magnification = times

(2)
(c)

The muscle cells in Figure above contain many mitochondria.

What is the function of mitochondria?

(2)
(d) The muscle cells also contain many ribosomes. The ribosomes cannot be seen in Figure
above.

(i)  Whatis the function of a ribosome?

(1)
(ii)

Suggest why the ribosomes cannot be seen through a light microscope.

(1)
(Total 8 marks)



Q5.

(@) The diagram shows four ways in which molecules may move into and out of a cell. The dots
show the concentration of molecules.

The cell is respiring aerobically.
Which arrow, A, B, C or D, represents:

(i) movement of oxygen molecules;

(i)  movement of carbon dioxide molecules?

(2)
(b) Name the process by which these gases move into and out of the cell.
(1)
(c) Which arrow, A, B, C or D, represents the active uptake of sugar molecules by the cell?
Explain the reason for your answer.
(2)

(Total 5 marks)



Q6.

Explain how the human circulatory system is adapted to:
. supply oxygen to the tissues

. remove waste products from tissues.

(Total 6 marks)



Q7.

A student investigated the effect of different sugar solutions on potato tissue.

This is the method used.

1. Add 30 cm?® of 0.8 mol dm™ sugar solution to a boiling tube.

2. Repeat step 1 with equal volumes of 0.6, 0.4 and 0.2 mol dm™ sugar solutions.
3. Use water to give a concentration of 0.0 mol dm™.

4, Cut five cylinders of potato of equal size using a cork borer.

5. Weigh each potato cylinder and place one in each tube.

6. Remove the potato cylinders from the solutions after 24 hours.

7. Dry each potato cylinder with a paper towel.

8. Reweigh the potato cylinders.

The table below shows the results.

g:;:f:;ﬁttiig: ?: Starti_ng Fina_ll mass Chang_e of F;ercentage
mol dm=® massing ing massing (%) change
0.0 1.30 1.51 0.21 16.2
0.2 1.35 1.50 0.15 X
0.4 1.30 1.35 0.05 3.8
0.6 1.34 1.28 -0.06 -4.5
0.8 1.22 1.11 -0.11 -9.0
(a) Calculate the value of X in the table above.
Percentage change in mass = %

(2)

(b) Why did the student calculate the percentage change in mass as well as the change in

grams?




(1)

(c) Complete the graph using data from the table above.
. Choose a suitable scale and label for the x-axis.
. Plot the percentage (%) change in mass.

. Draw a line of best fit.

+204

+15-

+10

+5-

Percentage (%)
change in mass

=10-

=15
4

(d) Use your graph to estimate the concentration of the solution inside the potato cells.

Concentration = mol dm™3

(1)
(e) The results in the table above show the percentage change in mass of the potato cylinders.

Explain why the percentage change results are positive and negative.




(3)
(f)  Suggest two possible sources of error in the method given above.

1.

(2)
(Total 13 marks)

Q8.

The diagram below shows a cross-section of a plant root. The transport tissues are labelled.

(@) (i) Whatis tissue A?
Draw a ring around the correct answer.

cuticle epidermis xylem

(1)
(i) Name two substances transported by tissue A.

1.

2.

(2)
(b) Phloem is involved in a process called translocation.

(i)  Whatis translocation?




(1)

(i)  Explain why translocation is important to plants.

(2)
(c) Plants must use active transport to move some substances from the soil into root hair cells.
(i)  Active transport needs energy.
Which part of the cell releases most of this energy?
Tick (v') one box.
mitochondria
nucleus
ribosome
(1)
(i)  Explain why active transport is necessary in root hair cells.
(2)

(Total 9 marks)



Q9.

In this question you will be assessed on using good English, organising information clearly
and using specialist terms where appropriate.

Diffusion is an important process in animals and plants.

The movement of many substances into and out of cells occurs by diffusion.
Describe why diffusion is important to animals and plants.

In your answer you should refer to:

. animals

. plants

. examples of the diffusion of named substances.

Extra space

(Total 6 marks)



Mark schemes

Q1.

Q2.

(a)

(b)

(@)

(b)

Cell part

Function

Where most energy is released in
respiration

Cell membrane

Controls the movement of
substances into and out of the cell

Mitochondria

Controls the activities of the cell

MNucleus

/

Where proteins are made

extra lines cancel

Cell wall

in either order

Chloroplast

allow (permanent) vacuole

() CandD

no mark if more than one box is ticked

(i) any one from:

do not allow if other cell parts are given in a list

(have) cell wall(s)

(have) vacuole(s)

apply list principle

(i) D

[3]



apply list principle

(c) respiration
apply list principle

[5]
Q3.
(a) (i) large intestine = E
1
small intestine =D
1
stomach =B
1
(i)
Function Organ
Digestion of fat Large intestine
Liver
Absorption of water into the blood
Small intestine
Production of hydrochlonc acid
MHEHEH““EEH Stomach
extra lines cancel
3
(b) The concentration in the blood is lower.
1
[7]
Q4.

(a) contract/ shorten
ignore relax
do not allow expand

to churn / move / mix food
accept peristalsis / mechanical digestion
ignore movement unqualified

(b) 400
acceptable range 390-410




allow 1 mark for answer in range of 39 to 41
allow 1 mark for answer in range of 3900 to 4100

(c) to transfer energy for use
allow to release / give / supply / provide energy
do not allow to ‘make’/ [1produce’/ ‘create’ energy
allow to make ATP
ignore to store energy

by (aerobic) respiration or from glucose
do not allow anaerobic
energy released for respiration = max 1 mark

(d) (i) to make protein / enzyme
ignore ‘antibody’ or other named protein

(i) too small / very small

allow light microscope does not have sufficient
magnification / resolution

allow ribosomes are smaller than mitochondria
ignore not sensitive enough
ignore ribosomes are transparent

(8l
Q5.
@@ @O A
(i) B
for 1 mark each
2
(b) diffusion
(reject osmosis)
for one mark
1
() C
because uptake against a concentration / diffusion gradient
(reject osmosis)
(if C not given, then idea of movement essential)
for 1 mark each
2
[5]
Q6.

Level 3 (5-6 marks):
A detailed and coherent explanation is provided with most of the relevant content, which
demonstrates a comprehensive understanding of the human circulatory system . The



response makes logical links between content points.

Level 2 (3—4 marks):

The response is mostly relevant and with some logical explanation. Gives a broad
understanding of the human circulatory system. The response makes some logical links
between the content points.

Level 1 (1-2 marks):

Simple descriptions are made of the roles of some of the following: heart function, gas
exchange, named blood vessels, named blood cells. The response demonstrates limited
logical linking of points.

0 marks:
No relevant content.

Indicative content

. dual / double circulatory system which means that it has higher blood pressure and
a greater flow of blood to the tissues

. heart made of specialised (cardiac) muscle cells which have long protein filaments
that can slide past each other to shorten the cell to bring about contraction for
pumping blood

. heart pumps blood to lungs in pulmonary artery so that oxygen can diffuse into
blood from air in alveoli

. blood returns to heart via pulmonary vein where muscles pump blood to the body
via aorta

. oxygen carried by specialised cells / RBCs which contain haemoglobin to bind
oxygen and have no nucleus so there is more space available to carry oxygen

. arteries carry oxygenated blood to tissues where capillaries deliver oxygen to cells
for respiration and energy release

. thin walls allow for easy diffusion to cells

. large surface area of capillaries to maximise exchange

. waste products removed eg CO, diffuse from cells into the blood plasma

. blood goes back to the heart in veins which have valves to prevent backflow
. cardiac output can vary according to demand / is affected by adrenaline

accept annotated diagrams

(6]

Q7.
(@) (0.15/1.35) x 100

11.1 (%)
allow 11.1 (%) with no working shown for 2 marks

(b) to allow results to be compared
or
they had different masses at the start

(c) axis correct scale and labelled

5 points correctly plotted
allow ecf from 05.1
allow 1 mark for 4 points correctly plotted



line of best fit

d) 05
allow 0.45-0.55

(e) (0.0 to 0.4) water moves into cells

(0.6 to 0.8) water leaves cells

by osmosis

(f)  any two from:
. concentration of solutions
. drying of chips
. accuracy of balance
. evaporation from tubes

(@) () xylem

(i) water

minerals / ions / named example(s)
ignore nutrients

(b) (i) movement of (dissolved) sugar

allow additional substances, eg amino acids / correct
named sugar (allow sucrose / glucose)

allow nutrients / substances / food molecules if
sufficiently qualified

ignore food alone

(i) sugars are made in the leaves

so they need to be moved to other parts of the plant for respiration /
growth / storage

(c) (i) mitochondria

(i)  for movement of minerals / ions
Do not accept ‘water’

against their concentration gradient

[13]



[l

Q9.

Marks awarded for this answer will be determined by the Quality of Written
Communication (QWC) as well as the standard of the scientific response. Examiners
should also apply a ‘best-fit’ approach to the marking.

0 marks
No relevant content.

Level 1 (1 — 2 marks)

An example is given of a named substance

or

a process

or

there is an idea of why diffusion is important eg definition.

Level 2 (3 — 4 marks)

At least one example of a substance is given

and

correctly linked to a process in either animals or plants.

Level 3 (5 — 6 marks)

There is a description of a process occurring in either animals or plants that is
correctly linked to a substance

and

a process occurring in the other type of organism that is correctly linked to a
substance.

examples of points made in the response
Importance of diffusion:

. to take in substances for use in cell processes
. products from cell processes removed

Examples of processes and substances:

for gas exchange / respiration: O, in / CO, out

for gas exchange / photosynthesis: CO, in / O, out
food molecules absorbed: glucose, amino acids, etc
water absorption in the large intestine

. water lost from leaves / transpiration
. water absorption by roots
. mineral ions absorbed by roots

extra information
Description of processes might include:

. movement of particles / molecules / ions

. through a partially permeable membrane

. (movement of substance) down a concentration
gradient

. osmosis: turgor / support / stomatal movements

(6]






