Nat 5 Biology		 Unit 1 – Cell Biology



[image: St Ambrose High gif_low][image: MC910216387[1]]St Ambrose High School
Biology Department

[image: imagesCAFJ83LQ]











Unit 1
Cell Biology
  Past Paper Questions


[bookmark: _GoBack]Key Area 1 - Cell Structure
1.	The diagram shows a cell with a section of the cell membrane magnified.
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Molecule X is
A	phospholipid
B	protein
C	cellulose  Q1 N5 2018

D	starch				   					          

2.	The following diagrams represent three different cells.
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Identify the plant cell(s)
A	P and R only
B	P and Q only
C	P onlyQ1 N5 2017

D	R only								            

[image: ]3.	The diagram below shows parts of a cell.
	







Which part of this cell is composed of cellulose?			         	          Q1 N5 2016



4.	Which structural feature is found in a plant cell and not in an animal cell?

A	Nucleus
B	Cell wall 
C	Cell MembraneQ1 N5 2014

D	Cytoplasm								          Q1 
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Key Area 2 – Transport across cell membranes
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[image: ]5.	The diagram shows an experiment in which a model cell was placed in a sucrose solution.
	







At the start of the experiment the model cell weighed 25g and at the end it weighed 30g.  What was the percentage increase in mass?

	A	5.0%
	B	16.7%
	C	20.0%Q2 N5 2018

	D	83.3%

6.       Glucose molecules in low concentration in the kidney have to be moved into                                                
          the bloodsteam, where there is a higher concentration of glucose.

         The process responsible for this action is

	A	osmosis
	B	diffusion
	C	passive transport
	D	active transportQ3 N5 2018
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Key Area 3 – DNA and the production of proteins
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Key Area 5 – Genetic Engineering
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[image: ]Key Area 6 – Respiration
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(a) The diagram shows a typical animal cell and some of its structures.

Celt membrane

Choose two of the structures labelled and state their functions.
1 Structure

Function

2 Structure

Function
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(b) The field of view of a light microscope measures 2mm in diameter.
20 plant cells were counted in a line across the diameter.

4'mm = 1000 micrometres

Calculate the average size of a cell in micrometres.

Space for calculation

micrometres
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Paramecium is a single-celled organism which lives in fresh water.

The following diagram shows some of its structures.

cytoplasm cell membrane nucleus

(a) (i) Choose one of the following structures by ticking (v) one of the
boxes and describe its function.

Cytoplasm Cell membrane Nucleus

Function
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(i) The water concentration outside the paramecium is higher than
the water concentration of the cytoplasm. This causes the diffusion
of water into the cell.

Name this movement of water.

(b) Name the structure present in a plant cell which prevents it from
bursting when full of water.
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A group of students carried out an investigation into the variety of cell types.

The types of cell they examined are shown in the box below.

Animal Plant Bacterial Fungal

(a) (i) Identify the type(s) of cell which have a cell wall.

(if) Identify the type(s) of cell which have a plasmid.
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(iti) Some organelles are found in all cells.

Choose one of the following organelles and tick (v/) the appropriate
box.

Describe the function of the chosen organelle.

Ribosome Mitochondria

Function
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(b) The students then measured a number of cells and calculated the
average cell sizes. The results are shown in the table below.

Type of cell | Average size of cell
(nm)
Animal 24
Plant 48
Bacterial 3
Fungal 7

On the graph paper below, complete the vertical axis and draw a bar
chart to show the average size of the cells shown in the table.

2
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Animal ~ Plant  Bacterial  Fungal

Type of cell

Total marks 5
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The graph shows the concentrations of ions in a single-celled organism and the sea water
surrounding it.

20

Key

organism

[ -

o

o

lon concentration
(micromoles per litre)
=

Potassium Sodium
lon

Use the graph to identify which of the following statements is correct.

Sodium ions will move into the organism by active transport.
Sodium fons will move out of the organism by diffusion.

Potassium fons will move out of the organism by active transport.

O 0w >

Potassium fons will move into the organism by active transport.
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Four cylinders of potato tissue were weighed and each was placed into a salt solution
of a different concentration.

The cylinders were reweighed after one hour and the results are shown below.

Salt Solution Initiulqr;":i:;se:f(:)otulo Finul;;;,s;;f(;‘)tulo
A 10-0 7.0
B 10-0 9.4
< 10-0 112
b 10-0 12:6

In which salt solution would most potato cells be plasmolysed?
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In the diagrams below, the circles represent molecules on either side of a cell membrane.
In which of these diagrams would the molecules move into a cell by diffusion?

A B
inside cell |outside cellf inside cell outside cell|
e o E e o o o
° 0% (% o
° o i o
° / °
cell membrane cell membrane
C D
inside cell |outside cellf inside cell outside cell|
°
° o
° °
°

cell membrane cell membrane
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Which line in the table below identifies the direction of diffusion of the three substances
during muscle contraction?

Substance
Glucose Oxygen Carbon dioxide
A out out in
B in out in
C out in out
D in in out
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5% sucrose
solution

15% sucrose ——
solution
—— Model cell
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Paramecium is a single-celled organism which lives in fresh water.

The following diagram shows some of its structures.

cytoplasm cell membrane nucleus

@ () Choose one of the following structures by ticking (v) one of the
boxes and describe its function.

Cytoplasm Cell membrane Nucleus

Function
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(i) The water concentration outside the paramecium is higher than

the water concentration of the cytoplasm. This causes the diffusion
of water into the cell.

Name this movement of water.

(b) Name the structure present in a plant cell which prevents it from
bursting when full of water.
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(a) State a feature of the cell membrane which allows the movement of only
some substances into the cell.

(b) Osmosis is a process which can occur across the cell membrane.

(i) Choose either the leaf cell or red blood cell by ticking (v) one of
the boxes below.

Describe the effect of osmosis on this type of cellif it was placed in
pure water.

Leaf cell Red blood cell

Effect on the cell
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(i) 1 Name a process, other than osmosis, which allows molecules to
pass through the cell membrane.

2 Give a definition of the process chosen.





image24.png
(a) Shells can be removed from eggs by dissolving them in vinegar for
2-3 days. The egg contents remain inside a thin membrane.

In an investigation the shells from two eggs were removed. The eggs
were then weighed and placed in beakers as shown below.

Beaker A Beaker B

water strong sugar
solution

After 2 hours the eggs were removed from the beakers, blotted dry and
reweighed. The results are shown in the following table.
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Beaker Mass at Mass after Percentage
start (g) 2 hours (g) change in mass
A 54.0 67:5
B 52:1 47-8 -82

Complete the table by calculating the percentage change in mass

for beaker A.

Space for calculation

Suggest why the eggs were blotted dry before being reweighed.
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2. (a) (continued)

(

Choose either beaker A or B and explain how osmosis caused the
change in mass of the eggs in that beaker.

Beaker

Explanation

(b) The movement of molecules in or out of cells can be by passive or
active transport.

Describe one difference between passive and active transport.
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The apparatus shown below was used to investigate the movement of water
into and out of a model cell. The model cell had a selectively permeable
membrane.

liquid level

glass tubing
at 60 minutes

liquid level
at start

10% salt solution /1\ model cell

water—{—

The liquid level in the glass tubing was measured every 10 minutes for
60 minutes.

The results are shown in the table below.
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Time (minutes) Liquid level (mm)
[ 10
10 2
20 32
30 40
40 48
50 56
60 64

(2) Name the process which caused the liquid level to rise.
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(continued)

(b) Explain how this process caused the liquid level to rise.

() Calculate the average rate of movement of liquid in the glass tubing.

Space for calculation

mm per minute
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(d) When the investigation was repeated, the average rate of movement of
liquid was slower.

Suggest one difference in the way that the investigation was set up that
could have caused this change in results. 1

Total marks 5




image31.png
A student examined plant and animal cells using a microscope.

Animal cell Plant cell

The animal and plant cells were placed in solutions of different salt
concentrations. After several minutes a sample of cells was taken from each
solution and examined. One cell from each solution is shown,

(a) Changes in the cells were due to osmosis.
Explain why osmosis is described as a pass‘ive process.





image32.png
(b) lIdentify the animal cell shown which had been placed in a solution of
higher salt concentration than its cell contents.

Cell number

(c) State the term used to describe the condition of cell 6.

(d) Cells 3 and 4 had been placed in solutions which were both of the same
concentration.

Explain why the results observed were different.
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Which of the following shows the correct DNA base pairing?

A A-C B A-T
Cc-G Cc-G
G-C G-T
T-A T-A

C A-G D A-T
Cc-G Cc-G
G-A G-C
T-A T-A
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Which of the following represents the sequence of events in, the production of a protein
from the genetic code?

A DNA —— amino acids —— mMRNA —— protein
B DNA —+ MRNA —— amino acids —— protein
C  mRNA —— DNA —— amino acids — protein
D amino acids ——» DNA ——— MRNA —— protein
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(a) Forensic scientists can take small quantities of DNA and use a process to
make large quantities. Each DNA molecule is separated and used to
make two complementary strands as shown below.

[TTTTTTTTT [

AGCCATAGCCCT Original strand
m J_I_LofDNA

LLLeaas





image36.png
(b)

@©

Give the full names of bases labelled 1 and 2 in the diagram above.

1

2

The bases in a strand of DNA make up the code for the production of
proteins. The DNA for every individual person varies.

Describe the way in which this code differs from person to person.

Name the single stranded molecule which carries a complementary copy
of the code from the DNA in the nucleus to the ribosome for protein
synthesis.
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(a) DNAis a double stranded molecule. The following diagram shows part
of one strand. Complete the diagram to show the complementary
strand.

DNA Strand

Complementary
DNA Strand

(b) (i) DNA contains genetic material which controls the synthesis of
chemicals made from amino acids.

Name the type of chemicals synthesised.

(if) The diagram below shows an example of one of these chemicals
being synthesised.
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molecule P

~ ribosome

Name molecule P and describe how it determines the sequence of

amino acids, represented by

Molecule P

AA

, as shown in the diagram.

Description

(iii) Name the part of the cell where molecule P was made.
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The diagram represents part of a DNA molecule.

Strand of DNA
Strand of DNA

(@) (i) Give the term which describes the shape of a DNA molecule as
shown in the diagram.

(i) Describe the way in which the DNA strands are linked together.

{b) Name the organelle in animal cells which stores the DNA.
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Hormones are composed of

A slycerol
B sglucose
€ protein
D starch.
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The graph below shows changes in the enzyme and substrate concentrations in a seed over
a period of time.

14 6
FE e s I s
— O 4
Enzyme Substrate
concentration g 3 concentration
(units) S ! (units)
6 2
e !
4 1
2 0
0 1 2 3 4 5 6
Time (days)

How many days does it take for the substrate concentration to decrease by 50%7

o0 w >

2
3
4
5
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Proteins have different functions. Which of the following statements identifies a protein
and its function?

Hormones carry oxygen around the body.

Antibodies defend the body against disease.

A

B Enzymes carry chemical messages around the body.

C

D Cellulose provides strength and structure to a plant cell wall.
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Which of the following are all types of proteins?

Hormones, enzymes and nitrates
Antibodies, enzymes and plasmids
Hormones, receptors and antibodies

Lo 0w >

Receptors, antibodies and nitrates
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Catalase, an enzyme found in living tissues, is involved in the breakdown of
hydrogen peroxide into water and oxygen.

In an investigation, catalase was extracted in solution from a variety of
tissues and used to soak paper discs. These discs were then dropped into
beakers of hydrogen peroxide, as shown in Diagram 1. As the oxygen was
released the discs returned to the surface, as shown in Diagram 2.

Diagram 1 Diagram 2

The time taken for these discs to return to the surface was recorded and
shown in the table.
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Time for disc to return

Type of tissue to the surface

(s)

Apple 108
Banana 44
Carrot 68
Liver 8
Onion 70
Potato 72
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(a) On the grid below, complete the vertical axis and the remaining bars to
show the time taken for the discs to return to the surface, for each
tissue.
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Apple  Banana  Carrot  Liver  Onion  Potato
Type of tissue
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(b) The aim of the experiment was to investigate catalase activity in a
variety of tissues.

Using the information given, write an appropriate conclusion for this
experiment.

Conclusion
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(c) The experiment was carried out at pH 7, the optimum pH for catalase.

Complete the following sentence, using the words increase, decrease or
stay the same, to predict what would happen if the experiment was
repeated at pH 4.

At PH 4, the rate of oxygen production would

in each tissue.
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The diagram below shows how the enzyme lactase is used in the production
of lactose-free milk.

Milk
containing
lactose

The lactase splits the
lactose into smaller

Jelly beads with sugar molecules

lactase enzyme
attached

Lactose
free milk

Beaker
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(@ () Underline one option in each of the brackets to make the following
sentences correct.

‘degradation!
This process is an example of a reaction.
synthesis
product
In this reaction, lactose is the of lactase.

substrate
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(a) (continued)

(if) A fault in the production resulted in boiling water running over the
lactase enzyme.

Using your knowledge of enzymes, predict how the milk produced
would differ from the expected product.

Explain your answer.

Prediction

Explanation

(b) Enzymes such as lactase are biological catalysts.

Explain the role of enzymes in living cells.

(c) Name the substance of which enzymes are made.
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(2) Hydrogen peroxide can damage cells and lead to cell death. Catalase is
an enzyme which breaks down hydrogen peroxide into oxygen and water.

Scientists in New Zealand investigated the link between the level of
catalase in sheep livers and the fat in their meat. The hypothesis was
that the higher the level of liver catalase, the greater the fat content of
the meat.

In the investigation, they examined 9 sheep with a high percentage of fat
and 15 sheep with a low percentage of fat. The sheep with the high
percentage of fat had an average catalase level of 4800K/g and those
with the lower percentage of fat had an average catalase level of
3600K/g.

The scientists concluded that their hypothesis was correct.

(i) Name the substrate of catalase.

(if) Identify an aspect in the planning of the investigation that would
suggest that the hypothesis might not be proven correct.
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(iii) A further investigation proved that the hypothesis was correct.

Describe how this investigation could help farmers to select only

sheep with a low percentage of fat, to provide meat for consumers
following a low fat diet.

(b) The optimum temperature for the activity of catalase is 37°C.

Predict what would happen to the activity of catalase if the temperature
was lowered to 34°C.

Total marks 4
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The diagrams represent stages in an enzyme-controlled reaction.

Stage 1

(a) Enzymes are involved in two types of reaction.
Identify the type of reaction shown in the diagrams above.

(b) Describe the events occurring in the enzyme reaction shown.
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An investigation was carried out into the effect of pH on the activity of the
enzyme pepsin.

A Petri dish was filled with cloudy protein agar. Six holes were made in the
agar and each was filled with pepsin solution at the pH values shown.

pHO5

pH5'5

Cloudy
protein
agar

pH45
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When the protein is broken down, cloudy agar becomes clear.

The dish was examined after 24 hours and the diameter of the clear area
around each hole was measured. The larger the clear area, the more active
the enzyme.

The results are shown in the graph.
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(@ (i) Identify the optimum pH for pepsin in this experiment.

pH

(i) Calculate how many times more active the enzyme is at pH 2:5
than at pH 4-5.

Space for calculation

times

(b) State two variables which should be controlled to make this experiment
valid. -

1

2
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(c) As a follow-up to this investigation, studeqts were asked to design an
experiment using the same apparatus to identify a more exact optimum
pH value.

Complete the diagram below to show the pH values the students could
use.

pH

Cloudy
protein
agar

pH
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Which row in the table identifies the order of stages involved in genetic engineering?

Stage in Genetic Engineering
1st 2nd 3rd 4th
A | Required gene | Gene and plasmid |  Gene inserted Modified cells
identified extracted into plasmid grown
g | Required gene Geneinserted | Gene and plasmid | Modified cells
identified into plasmid extracted grown
¢ | Geneinserted Required gene Modified cells | Gene and plasmid
into plasmid identified grown extracted
p | Geneinserted Modified cells | Gene and plasmid | Required gene
into plasmid grown extracted identified
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Some stages of genetic engineering are shown below.

Removal of gene from source chromosomes

A
v

Bacterial plasmid cut open

B
v

Gene inserted into bacterial plasmid

C
v

Gene sealed into bacterial plasmid

D
v

Synthesis of required product by bacteria

Which letter indicates the stage where the plasmid is inserted into a bacterial cell?
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The diagram below represents a genetically engineered bacterial cell.

a]

X

required gene

The structure labelled X is a

A chromosome
B plasmid

C  ribosome

D nucleus.
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The flowchart represents some of the stages of genetic engineering.

identify required gene
from source chromosome

!

extract plasmid from

extract required gene N
q ¢ bacterial cell

N/

stage X

!

insert plasmid into. host
bacterial cell to produce
a GM organism
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A suitable description of stage X would be

insert bacterial plasmid into required gene”
insert bacterial plasmid into source chromosome
insert required gene into host bacterial cell

OO0 w >

insert required gene into bacterial plasmid.
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The diagram below represents part of the process of genetic engineering.
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bacterium  structure X

AN
— (o] o
e 12 00 0

o

o

(@ () Structure X is removed from the bacterium and modified during
this process.

%

Name structure X.

(i) The bacteria have an initial concentration of 1000 cells/cm?.
Each cell divides once every 30 minutes.

Calculate how long it will take for the concentration to become
greater than 15000 cells/cm?.
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The diagram shows an experiment which can be used to find the energy content of different
foods. Each food was completely burned and the energy content was estimated by the rise
in temperature of the water.

thermometer clamp

water
spoon
burning food —,@ ,MW,A

The reliability of this experiment could be improved by

burning each food for the same length of time .

repeating the experiment with each food several times
removing the thermometer from the tube to read it qccurately
repeating the experiment using a different food each time.

O N w >
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The apparatus shown was used to investigate the rate of respiration in yeast at 20°C.

stopper
layer of oil
5% glucose solution | indic_ator
solution

with yeast

Which of the following changes would cause a decrease in the rate of respiration of the
yeast?

A Increase the thickness of the layer of oil by 1 mm.

B Increase the temperature of the glucose solution by 1°C.

C  Decrease the concentration of the glucose solution by 1%.

D Decrease the volume of indicator solution by 1cm?.




image70.png
A student investigated the effect of temperature on the rate of respiration in
germinating (growing) peas. Using the arrangement shown, four respirometers
labelled A-D were set up at the temperatures shown in the table below.

f| capitary tube

thermometer —
scale
germinating
peas — start level

I— coloured liquid

chemical to absorb
carbon dioxide




image71.png
The level of the coloured liquid was measured on the scale at the start of the
investigation and again after 20 minutes. The rise in liquid level was due to
oxygen uptake by the germinating peas. The results are shown in the table.

Temperature Rise in liquid Rate of
Respirometer Pe Contents 4 oxygen uptake
(&) level (mm) A
(mm per minute)
N 15 Germinating 1 07
peas
B 15 Dead peas 0 0
c 25 Germinating 2%
peas
D 25 Dead peas 0 0

(a) (i) Complete the table above by calculating the rate of oxygen uptake
per minute by the peas in respirometer C.
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(a) (continued)

(i)

(iif)

Using the results from the table complete the following conclusion
by underlining one option in the bracket.

temperature

Increasing the {  liquid level ) increases the rate of respiration
oxygen uptake

in germinating peas.

Another respirometer was set up at 60°C with germinating peas
and the coloured liquid did not rise. The student concluded that
the peas were not respiring.

Explain why this temperature prevented the peas from carrying out
respiration.
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(iv) Respirometers B and D were set up as control experiments.

Describe the purpose of the controls in this investigation.

(b) The diagram below represents the fermentation pathway in a plant cell.

glucose

{

X

{

Y + carbon dioxide

Choose either molecule X or Y and state its name.

Molecule
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The diagram below shows muscle cells.

mitochondria
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(a) () Explain why muscle cells require many mitochondria.

(i) Name one substance produced by a cell carrying out aerobic
respiration.
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(b) A muscle cell will carry out fermentation when oxygen is not available.

Describe the fermentation pathway in muscle cells.
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(a) Cellular processes occur in different parts of the cell.

Name the energy producing process which starts in the cytoplasm and is
completed in the mitochondria.

(b) As a result of the complete breakdown of a number of glucose
molecules, 114 molecules of ATP were produced.

State the number of glucose molecules which were broken down to
achieve this.

Space for calculation

Glucose molecules

(c) Explain why a sperm cell contains more mitochondria than a skin cell.
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(a) The table shows information about two types of respiration in animal
cells.

Tick the boxes in the table to indicate whether the statements apply to
aerobic respiration, fermentation or both.

Type of respiration

Statement Aerobic Fermentation

Oxygen is required

Pyruvate is formed

Lactate is formed

Carbon dioxide is formed

(b) ATP is an energy-rich molecule formed by respiration.
Name a cellular process which requires energy from ATP.
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