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 UNIT 1:  LIVING CELLS
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SECTION B
Marks

All questions in this section should be attempted.

| 1. The diagrams below show sections of three different cell types.

They are not drawn to the same scale.

(@) (i) Complete the table below to show the name and function of the parts
labelled X, Y and Z.

Part of cell Name Function

X

(ii) Cells A and B are plant cells and cell C is an animal cell.

Describe two features, shown in the diagrams, that support this
statement.

(b) Name a substance produced by cell type A that can be used by cell types
Band C.
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2. (@) An investigation into the effect of temperature on anaerobic respiration in yeast

was carried out.

oil
glucose solution

+ yeast
suspension

1

2.
3.
4

@)

(i)

(iif)

[X007/201]
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( bubbles of
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water

" bath

A glucose solution was boiled and cooled and poured into a conical flask.
A yeast suspension was added to the glucose solution.
0il was poured over the surface of the liquid.

The number of bubbles of carbon dioxide produced in one minute was
counted.

The procedure was repeated at a range of temperatures.

In this investigation temperature was the only variable altered.

State two variables that should be kept constant when setting up this
investigation.

Explain the purpose of the layer of oil.

The results are shown in the table below.

Temperature Bubbles of carbon dioxide
()] (number/minute)

4 0
20 3
35 6
45 22
50 20
70 0
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6. (a) Three similar cylinders were cut from the same potato, dried and weighed.
Each cylinder was placed in a different solution as shown in the diagrams

below.

Jf e\ J
cylinder

isotonic hypertonic hypotonic

solution solution solution

After one hour, the cylinders were removed from the solutions, dried and

reweighed.

(i) Use the information in the diagrams to complete the table below.

Solution Initial weight (g) Final weight (g)
10 8
10 10
10 12
1
(ii) Which process has caused these changes in weight?
1
(i) The diagram below shows a cell from one of the potato cylinders.
What term would be used to describe the condition of this cell?
1
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Three discs were cut from the same potato and were placed in three salt solutions of
different concentrations. After 30 minutes the discs were removed from the
solutions and the cells examined under a light microscope. A cell from each disc is
shown below.

A B C

(@) (i) Identify the cell which was placed in
a hypertonic solution

an isotonic solution

(i) Name the process which causes the difference in appearance of the cells.

(iii) What name is used to describe the condition of cell C?

(6) Name the cell structure which prevents plant cells from bursting.

() Describe the appearance of red blood cells when placed in a hypertonic
solution.

(d) Name the enzyme which catalyses the synthesis of starch in potato cells.

[Turn over
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Unit 1: Living Cells

HW 1: Structure and Function of Cells
HW 2: Section C Questions on Structure and Function of Cells
HW 3: Diffusion and Osmosis

HW 4: Section C Questions on Diffusion and Osmosis

HW 5: Enzymes

HW 6: Section C Questions on Enzymes

HW 7: Respiration

HW 8: Section C Respiration

HW 9: Photosynthesis

HW 10: Section C Questions on Photosynthesis
Sub-Unit 1A: Cell Biology

Homework 1: Structure and Function of Cells
Q1
The diagrams below show sections of three different cell types.


They are not drawn to scale.
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SECTION C
Both questions in this section should be attempted.
Note that each question contains a choice.
Questions 1 and 2 should be attempted on the blank pages which follow.
Supplementary sheets, if required, may be obtained from the invigilator.

Labelled diagrams may be included where appropriate.

In question 1, ONE mark is available for coherence.

1. Answer either A or B.

A. The diagram below shows the appearance of human red blood cells in an
isotonic solution.

Describe and explain the events which would take place if these red blood cells
were transferred to pure water.

OR

B. The diagram below represents an amylase molecule.

Describe and explain the events that take place when the enzyme is added to a
starch suspension.

Question 2 is on page twenty-six.
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Copy and complete m the table below to show the name and function of the parts labelled X, Y and Z.

	Part of Cell
	Name
	Function

	X
	
	

	Y
	
	

	Z
	
	


(ii)
Cells A and B are plant cells and cell C is an animal cell.
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All questions in this section should be attempted.

1. An experiment was set up to investigate the effect of pH on the action of the
enzyme salivary amylase.

pH1 pH4 pH7

T ]|
J U
/

starch suspens1on

water bath

at 25°C
test tube

amylase solutlon

After 30 minutes a sample from each test tube was tested for the presence of simple
sugars.

(@) (i) Other than temperature, state two variables that must be kept constant in
the experiment.

1

(i) Name the reagent used to test for simple sugars.

() The results obtained are shown in the table below.

pH Simple sugars test
1 negative
4 negative
7 positive

10 negative

[X007/201] Page eight




Describe TWO features, shown in the diagrams, that supports this statement.
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SECTION C
Both questions in this section should be attempted.
Note that each question contains a choice.
Questions 1 and 2 should be attempted on the blank pages which follow.
Supplementary sheets, if required, may be obtained from the invigilator.

Labelled diagrams may be included where appropriate.

In question 1, ONE mark is available for coherence.

1. Answer either A or B.

A. The diagram below shows the appearance of human red blood cells in
isotonic solution.

Describe and explain the events which would take place if these red blood ce ..
were transferred to pure water.

OR

B. The diagram below represents an amylase molecule.

Describe and explain the events that take place when the enzyme is added to a
starch suspension.

Question 2 is on page twenty-six.
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(b)
Name a substance produced by cell type A that can be used by cell types B and C.

Q2
An investigation into the effect of temperature on anaerobic [image: image11.png]DONC Official SQA Past Papers: Intermediate 2 Biology 2000

The diagram below shows some steps in respiration in muscle cells.

glucose

Process A

pyruvic acid

aerobic respiration anaerobic respiration
Product B Product D
+ +
Product C ____ molecules of ATP per

molecule of glucose
+

—_ molecules of ATP per
molecule of glucose

(@) Name Process A.

(b) Name the products B, C and D.

(c) State the number of molecules of ATP produced from each molecule of
glucose by

(i) aerobic respiration

(i) anaerobic respiration.

(d) Why might a muscle cell switch from aerobic to anaerobic respiration?
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respiration in yeast was carried out.
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3. An investigation was carried out into the concentration of lactic acid in the blood
before, during and after a two minute period of strenuous exercise.
The results are shown in the graph below.
100
90
80
4
N
70 V
v y
60 N
ncentration y —
lactic acid 50 a N
blood A L
3
/100 cm®) 4
30 A
20
10
0 ——
2 min 5 10 15 20 25 30
exercise Time
(minutes)
(@) What was the concentration of lactic acid in the blood ten minutes after the
start of the exercise?
mg/100 cm3 1
(b) Explain why the concentration of lactic acid in the blood increased during and
immediately after the strenuous exercise.
1
(¢) What caused the lactic acid concentration to decrease 15 minutes after the start
of the exercise?
1
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(i)
In this investigation temperature was the only variable altered.
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8. The diagram below shows the main stages of aerobic respiration.

(@)

(®)

(0)

(d)

(e)

Glucose
Stage 1

ATP

Pyruvic acid

Stage 2

Name Stage 1.

Name substances X and Y.

X

Y

Which substance shown in the diagram is the source of the energy used to
synthesise ATP?

Complete the following word equation which represents the synthesis of ATP.

+ + energy —» ATP

How many molecules of ATP are produced per glucose molecule during each
of the following stages?

Stage 1

Stage 2

During aerobic respiration some energy is lost from the cell.

In what form is this energy?
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State TWO variables that should be kept constant when setting up this investigation.
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11. (a) Some students were asked to design an investigation to compare the rate of
production of oxygen gas by two different species of water plant.

The diagrams below show the proposed procedure.
l«———— solid partition

scale

NI

oxygen

2 | ‘/scale

water

W @

|
I NN

lamp
Plant P Plant Q

Identify two changes to the procedure that should be made to ensure that a
valid conclusion can be made.

2 2

(b)) When changes were made to ensure validity, the following results were

obtained.
Total volume of Rate of oxygen
Plant oxygen produced in production
8 minutes (cm”) (cm®/minute)
64 8
Q 96

(i) Calculate the rate of oxygen production for Plant Q.

Space for calculation

cm’/minute 1

(ii) Calculate the ratio of oxygen produced by Plant P to that produced by
Plant Q.

Space for calculation
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(ii)
Explain the purpose of the layer of oil.
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(continued)
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(¢) The volume of oxygen produced was measured at time intervals of one minute.

The results for Plant Q are shown in the line graph below.

T T
T aEesE ik +
15 1 —T zas ‘
B 1 L /
y. 4l
7
Volume r
of oxygen 10 ‘ ‘
produced DR §P 4N RSN NN -
(cm?) : X
7
| A
5 —
0 2 4 6

Time (minutes)

Describe what happens to the volume of oxygen produced per minute as the

investigation proceeds.

(d) The diagram below shows the first stage in photosynthesis.

light energy
Stage 1

water

/\

hydrogen oxygen

(i) Name the substance which captures the light energy needed at Stage 1.

(i1} 'The energy is used to split water molecules.

What name is given to this process?

(ii1)) The hydrogen then combines with carbon dioxide to form glucose.

Name this second stage in photosynthesis.

' [X007/201] Page twenty-five
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(iii)
From the results in the table, describe the effect of temperature on anaerobic respiration in yeast.

[image: image16.emf](v)
Suggest ONE way in which the reliability of the results could be improved. 
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5. (@) The diagram below shows a plant cell and an animal cell.

X

nucleus

(i) Identify structure X.

1
(ii) Give a function of the nucleus.
1
() Three plant cells P, Q and R are shown below.
Q
(i) Cell P is hypotonic to cell Q and cell R is hypertonic to cell Q.
Which cell has the highest water concentration?
1
(ii) If all three cells were placed in pure water for one hour, what term would
be used to describe the resulting appearance of the cells?
1
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(vi)
In addition to carbon dioxide, what will be produced in the flask during the investigation?
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5. (a) The diagram below shows a plant cell and an animal cell.

X

nucleus

(1) Identify structure X.

(i1) Give a function of the nucleus.

() Three plant cells P, Q and R are shown below.

Q

(i) Cell P is hypotonic to cell Q and cell R is hypertonic to cell Q.

Which cell has the highest water concentration?

(i1) If all three cells were placed in pure water for one hour, what term would
be used to describe the resulting appearance of the cells?
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(viii)
Explain why no carbon dioxide is produced when the temperature is 70˚C.

(b)
Yeast is a micro-organisms used in the production of bread.
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SECTION C
Both questions in this section should be attempted.
Note that each question contains a choice.

Questions 1 and 2 should be attempted on the blank pages which follow.
All answers must be written clearly and legibly in ink

Supplementary sheets, if required, may be obtained from the invigilator.

1. Answer either A or B.

A. 'The diagram below represents an animal cell that is respiring aerobically.

aerobic respiration
occurs in the cell

wastes leave
raw materials the cell

enter the cell

Describe the two stages of aerobic respiration. Include the names of the raw

materials and the products of the two stages.

OR

B. The diagram below represents an experiment set up as shown then left for

1 hour.

=

starch,
selectively glucose and
permeable water mixture
membrane
-+— water

\&/

Name and describe the two processes by which molecules would have moved.

Question 2 is on Page thirty-two.

[X007/201] Page thirty

Marks




Name ONE other type of micro-organisms and an associated product. 

Q3
The diagram below shows a plant cell and an animal cell.
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{a) Enzymes are involved in synthesis or degradation chemical reactions. The
diagram below represents an example of one of these types of reactions.
Enzyme Enzyme/Substrate Enzyme
complex
part of a starch molecule
(i) Name the type of chemical reaction and the enzyme shown in the
diagram.
Type of chemical reaction
The enzyme 2
(i1) Place an X on the diagram to show the position of an active site. 1
- () What type of molecule are all enzymes made of?
1
(c) What happens to the active site when an enzyme is denatured?
1
(d) State the effect of an enzyme on the energy input needed for a chemical
reaction.
1
[Turn over
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SECTION C

Both questions in this section should be attempted.

Marks

Note that each question contains a choice.

Questions 1 and 2 should be attempted on the blank pages which follow.
All answers must be written clearly and legibly in ink

Supplementary sheets, if required, may be obtained from the invigilator.

1. Answer either A or B.

A. The diagram below represents an animal cell that is respiring aerobically.

aerobic respiration
occurs in the cell

wastes leave

raw materials the cell

enter the cell

Describe the two stages of aerobic respiration. Include the names of the raw

materials and the products of the two stages. 5
OR
B. The diagram below represents an experiment set up as shown then left for
1 hour.
3 -
starch,
selectively glucose and
permeable water mixture
membrane
- water
Name and describe the two processes by which molecules would have moved. 5

Question 2 is on Page thirty-two.
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(i)
Identify structure X. 
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6. The rates of photosynthesis and respiration in a green plant were measured over a
period of 24 hours.
Th Its h in the graph below.
e results are shown in graph below. Key
— photosynthesis
---- respiration
A A
Rate of || Rate of
photosynthesis respiration
(units) - | (units)

1 1 T

00.00 04.00 08.00 12.00 16.00 20.00 00.00
Time of day (hours)

(@) (1) At what time was the production of glucose at its maximum?

(ii) Between what two times was the plant producing more oxygen than it
was using?

Between and hours

(b)) What substance traps the light energy required for photosynthesis?
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(ii)
Give a function of the nucleus. 
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6. (continued)

(¢) The diagram below represents a summary of part of the process of
photosynthesis.

ATP + hydrogen

Reaction
X Substance Z
| (structural
Substance Y glucose ”| component of
cell walls)
Name the following:
Reaction X
Substance Y
Substance Z 3

[Turn over
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(iii)
Give the function of the cell wall.
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SECTION C

Both questions in this section should be attempted.

Marks

Note that each question contains a choice.
Questions 1 and 2 should be attempted on the blank pages which follow.

Supplementary sheets, if required, may be obtained from the invigilator.

1. Answer either A or B.

A. The flow diagram below shows the two stages of photosynthesis.

Stage 1
by product
| substance A + substanceﬂ
Stage 2
carbon
dioxide
Name and describe Stage 1 and Stage 2. 5

OR

B. The diagram below shows a container used for home wine production.

grape juice
and yeast

Describe the anaerobic pathway of respiration which results in wine
production in this container. 5

Question 2 is on Page thirty.

[X007/201] Page twenty-eight






Homework 2:  Section C Questions on Structure and Function of Cells
Labelled diagrams may be included where appropriate.

Q1
Describe how cells are used in the production of yoghurt and alternative fuel.
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(continued)

() The graph below shows how the rate of photosynthesis is affected by light
intensity at different concentrations of carbon dioxide.

high

high carbon dioxide
concentration

Rate of 2 1

photosynthesis l o

(units) low carbon' dioxide
concentration

0
low > high

light intensity
(units)

(1) What factor was limiting the rate of photosynthesis at points 1 and 2?

Point 1 1

Point 2 1

(i) Name one other factor that may limit the rate of photosynthesis.

[Turn over
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Include in your answer for both, the type of cell used, the substrates and the products.
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A (continued)
;’ (b) The following word equation shows the first stage of photosynthesis.
| light energy
water ———————— oxygen + hydrogen + ATP
(i) Name this stage of photosynthesis.
1
(ii) Describe what happens to each of the products.
Oxygen
1
Hydrogen
1
ATP
1
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Q2
Describe, including examples, commercial and industrial uses of cells.

[image: image27.jpg]2. (a) Aninvestigation into the effect of temperature on anaerobic respiration in yeast
was carried out.

<— thermometer

||

bubbles of
carbon dioxide

oil

glucose solution ugati Dottt - water
+ yeast e bath

suspension

1. A glucose solution was boiled and cooled and poured into a conical flask.
2. A yeast suspension was added to the glucose solution.

3. Oil was poured over the surface of the liquid.
4

The number of bubbles of carbon dioxide produced in one minute was
counted.

5. The procedure was repeated at a range of temperatures.





Homework 3:  Diffusion
Q1
a)
Three similar cylinders were cut from the same potato, dried 

and weighed.

Each cylinder was placed in a different solution as shown in the diagrams below.

[image: image28.jpg]High oxygen
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After one hour, the cylinders were removed from the solutions, dried and reweighed.

(i)
Use the information in the diagrams to complete the table below.

	Solution
	Initial weight (g)
	Final weight (g)

	
	10
	8

	
	10
	10

	
	10
	12



(ii)
Which process has caused these changes in weight?

The diagram below shows a cell from one of the potato cylinders.


(iii)
What term would be used to describe the 
condition of this cell? 

(b)
Explain why diffusion is important to a 
unicellular animal such as Amoeba. 

Q2
Three discs were cut from the same potato and were placed in 
three salt solutions of different concentrations.  After 30 minutes 
the discs were removed from the solutions and the cells examined 
under a light microscope.  A cell from each disc is shown below.


(a)
Identify the cell which was placed in


(i)
A hypertonic solution?



(ii)
An isotonic solution? 


(b)
Name the process which causes the difference in appearance of 
the cells.


(c)
What name is used to describe the condition of cell C? 


(c)
Name the cell structure which prevents plant cells from bursting.


(d)
Describe the appearance of red blood cells when placed in a 
hypertonic solution.


(e)
Name the enzyme which catalyses the synthesis of starch in potato 
cells.

Q3
The diagram below shows the unicellular organism Paramecium 
which lives in freshwater. 


(i)
Name the process by which oxygen moves from the water into the 
organism. 


(ii)
Name a substance that moves from the organism into the water.

(iii)
Name the cell structure which controls the entry and exit of 
materials.

Q4
Three plant cells P, Q and R are shown below.


(i)
 Cell P is hypotonic to cell Q and cell R is hypertonic to cell Q.

Which cell has the highest water concentration? 

(ii)
If all three cells were placed in pure water for one hour, what term 
would be used to describe the resulting appearance of the cells?



Homework 4: Section C Questions on Diffusion
Q1
The diagram below shows the appearance of human red blood cells 
in an isotonic solution.

Describe and explain the events which would take place if these red blood cells were transferred to pure water.

Q2
The diagram below represents an experiment set up as shown then 
left for 1 hour.

Name and describe the two processes by which molecules would have moved.



Homework 5:  Enzymes
Q1
An experiment was set up to investigate the effect of pH on the 
action of the enzyme salivary amylase.


After 30 minutes a sample from each test tube was rested for the presence of simple sugars.

(a)
(i)
Other than temperature, state two variables that must be 

kept constant in the experiment.



(ii)
Name the reagent used to test for simple sugars

(b)
The results obtained are shown in the table below.

	pH
	Simple sugar test

	1
	negative

	4
	positive

	7
	negative

	10
	negative


(i)
What conclusion can be drawn from those results?

(ii)
Predict the results if the enzyme had been boiled before use.  Give 
an explanation for your answer.

1.
(continued)

(c)
Explain why food containing starch must be digested before it 
can be used in the human body.

Q2
Enzymes are involved in synthesis or degradation chemical 
reactions.  The diagram below represents an example of one of 
these types of reactions.

(a)
Name the type of chemical reaction and the enzyme shown in the diagram.


(b)
What type of molecule are all enzymes made of?


(c)
What happens to the active site when an enzyme is denatured?

(d)
State the effect of an enzyme on the energy input needed for a 
chemical reaction.

Q3
Amylase is produced in the salivary glands.  The substrate of 
amylase is starch. 


Amylase was added to a starch suspension and a sugar was 
produced.



(i)
Name the sugar produced by the action of amylase on 


starch.



(ii)
State the optimum temperature for the action of amylase.

(b)
An enzyme has a shape which is complementary to its substrate.



(i)
What term describes this property of an enzyme?


(ii)
Name the part of the enzyme that is complementary to its 

substrate.



Homework 6: Section C Questions on Enzymes
Q1
The diagram below represents an amylase molecule.


Describe and explain the events that take place when the enzyme is added to a starch suspension.

Q2
Give an account of the properties of enzymes. (Labelled diagrams 
may be included where appropriate)



Homework 7:  Respiration
Q1
The diagram below shows some steps in respiration in muscle 
cells.

(a)
Name Process A


(b)
Name the products B, C and D

(c)
State the number of molecules of ATP produced from each 
molecule of glucose by


(i)
Aerobic respiration


(ii)
Anaerobic respiration

(d)
Why might a muscle cell switch from aerobic to anaerobic 
respiration?

Q2
An investigation was carried out into the concentration of lactic 
acid in the blood before, during and after a two minute period of 
strenuous exercise.

The results are shown in the graph below

(a)
What was the concentration of lactic acid in the blood ten minutes 
after the start of the exercise?

(b)
Explain why the concentration of lactic acid in the blood increased 
during and immediately after the strenuous exercise.


(c)
What caused the lactic acid concentration to decrease 15 minutes 
after the start of the exercise?

Q3
The diagram below shows the main stages of aerobic respiration.


(a)
Name Stage 1.

(b)
Name substances X and Y.

(c)
Which substance shown in the diagram is the source of the energy 
used to synthesise ATP?

(d)
How many molecules of ATP are produced per glucose molecule 
during each of the stages?

(e)
During aerobic respiration some energy is lost from the cell.


In what form is this energy?

Q4
The experiment shown below was set up to demonstrate aerobic 
respiration in peas that are germinating.

After two days, the level of liquid had risen in tube Y but had not risen in tube X.


(i)
Explain the purpose of A as a control in this experiment.



(ii)
Predict the effect on the level of the liquid in tube Y if a 

greater mass of peas is used.

(b)
The flowing list contains some features of aerobic and anaerobic 
respiration in germinating peas.


List


W
Does not use oxygen


X
produces carbon dioxide


Y
Yields 38 molecules of ATP per glucose molecule


Z
Produces ethanol

Complete the table below by writing the letters from the list in the correct columns.  Each letter may be used once or more than once.

	Aerobic respiration in

germinating peas
	Anaerobic respiration in

germinating peas

	
	




Homework 8: Section C Questions on Respiration
Q1
The diagram below represents an animal cell that is respiring 
aerobically.


Describe the two stages of aerobic respiration.  Include the names of the raw materials and the products of the two stages.

Q2
Describe the stages in aerobic respiration.



Homework 9:  Photosynthesis
Q1
Some students were asked to design an investigation to compare 
the rate of production of oxygen gas by two different species of 
water plant.


The diagrams below show the proposed procedure.


Identify two changes to the procedure that should be made to ensure that a valid conclusion can be made.

(b)
When changes were made to ensure validity, the following results 
were obtained.

	Plant
	Total volume of oxygen produced in 8 minutes

(cm3)
	Rate of oxygen production

(cm3/minute)

	P
	64
	8

	Q
	96
	



(i)
Calculate the rate of oxygen production for Plant Q.


(ii)
Calculate the ratio of oxygen produced by Plant P to that produced 
by Plant Q.

1.
(continued)

(c)
The diagram below shows the first stage of photosynthesis.


(i)
Name the substance which captures the light energy needed at 
Stage 1.


(ii)
The energy is used to split water molecules.


What name is given to this process?

(iii)
The hydrogen combines with carbon dioxide to form glucose.


Name this second stage in photosynthesis.

Q2
The following word equation shows the first stage of 
photosynthesis.


(i)
Name this stage of photosynthesis.

(ii)
Describe what happens to each of the products.



1)
Oxygen?



2)
Hydrogen?



3)
ATP?

Q3
The graph below shows how the rate of photosynthesis is affected 
by light intensity at different concentrations of carbon dioxide.


(i)
What factor was limiting the rate of photosynthesis at points 1 and 2?

(ii)
Name one other factor that may limit the rate of photosynthesis.

Q4
The rates of photosynthesis and respiration in a green plant were 
measured over a period of 24 hours.


The results are shown in the graph below.


(a)
(i)
At what time was the production of glucose at its maximum.

(ii)
Between what two times was the plant producing more 


oxygen than it was using?

(b)
What substance traps the light energy required for 
photosynthesis?

4.
(continued)

(c)
The diagram below represents a summary of part of the process of 
photosynthesis.


Name the following:


(i)
Reaction X


(ii)
Substance Y


(iii)
Substance Z



Homework 10:  Section C Questions on Photosynthesis
Q1
The flow diagram below shows the two stages of photosynthesis.


Name and describe Stage 1 and Stage 2.

Q2
The rate of photosynthesis is limited by certain environmental 
factors.

Name two limiting factors and describe how the growth of greenhouse plants in winter can be increased.
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