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Unit 1: Cell Biology
Section c questions

Write notes on each of the following

i. the structure of the plasma membrane

(3)
ii. The structure and function of the cell wall
(3)
iii. Phagocytosis






(4)











(10)

A / between the statements means that the SQA will accept either of them e.g. phospholipids / lipid / fat means that any one of the 3 words will get you the mark.

(labelled diagram) means if this is labelled in a diagram you will get the mark.

(i)
Structure of the plasma membrane

1. double or bi phospholipids / lipid / fat layer  (labelled diagram)

2. protein found in lipid or protein forms a mosaic or protein distributes as a patchy arrangement  (labelled diagram)

3. proteins can form pores / channels or membrane is porous  (labelled diagram)

4. lipid / fat / membrane is fluid / in constant motion / a fluid mosaic










maximum  3 marks

(ii)
structure and function of the cell wall
5.
Made of cellulose fibres

6.  
Gives the cell shape / rigidity / support

7.
Cell wall is permeable

8.
Prevents rupture / lysis of the cell due to osmosis / water entering / when turgid / when in a hypotonic solution










maximum 3 marks

(iii)
phagocytosis

9.
cell membrane surrounds / engulfs a bacterium

10.
bacteria is enclosed in a food vacuole / vesicle

11.
 lysosome attaches to / fuses with the food vacuole / vesicle

12
lysosomes contain digestive enzymes
13
enzymes released into vacuole / vesicle to digest / breakdown / destroy bacteria / contents of vacuole / vesicle









maximum 4 marks
Give an account of the structure of a chloroplast in relation to the stages of photosynthesis and describe the separation of photosynthetic pigments by chromatography.












(10)
Note: Marks may be awarded for carefully drawn and correctly labelled diagrams. 
Structure of chloroplast:
1. 
double outer membrane






2.
grana are stacks of membranes





3. 
grana contain photosynthetic pigments/chlorophyll


4.
light-dependent stage/photolysis in grana



5.
stroma is fluid/liquid region surrounding grana



6. 
carbon fixation stage/Calvin cycle in stroma



2a grana and stroma correctly labelled in a diagram




(award 2a ONLY if points 2 and 5 are 0 marks)

Maximum of 4 marks
7.
grind/mash leaves with acetone/solvent

8.
filter/centrifuge to remove cell debris/to obtain extrac

9.
repeat applications/spots on chromatography paper/thin layer (gel)

10.
allow solvent time to run

11.
pigments travel different distances/pigments travel at different rates/pigments have different solubilities

12. 
pigments are - Carotene, Xanthophyll, Chlorophyll a, Chlorophyll b.








Maximum 4 marks
1 mark for coherence + 1 mark for relevance
Maximum Total = 10 marks
Coherence
1. 
The writing must be under sub-headings or divided into paragraphs.  A sub-heading/paragraph for each of 'Structure of chloroplast' and 'Separation of pigments'.
2. 
Related information should be grouped together.
Information on 'Structure of chloroplast' should be grouped together with at least two points given.
Information on 'Separation of pigments' should be grouped together with at least two points given.
There must be a minimum of five correct points (the fifth mark may come from either group)      Both must apply correctly to gain the Coherence mark.

 Relevance     
1.
Must not give details of other organelle structure
2. 
Must have given at least 2 relevant points from “structure ofchloroplast” and at least 2 relevant points from “separation of pigments” and at least 5 correct points overall. Both must apply correctly to gain relevance mark

Absorption & secretion
Describe the structure of the plasma membrane
· fluid mosaic model
· selectively permeable
· phospholipid bi layer
· carrier protein
· protein pore /protein channel


 Labelled diagram can be used       



   Max 4                         
Compare diffusion and active transport in a cell
•         both transport small, soluble molecules into or out of a cell
•         give one eg of a molecule used in each method
eg diffusion - glucose        Active transport -potassium or sodium (any suitable molecule for mark)
•         Diffusion - the molecule moves from a high cone to a low cone or along a 


concentration gradient
•         Active transport - molecule moves from a low cone to a high cone or against a 
concentration gradient
•         Diffusion does not require energy from respiration
•         Active transport requires energy from respiration
•         Active transport uses the carrier proteins to transport the molecules across 
the plasma membrane
•         Diffusion the molecules pass through the protein pores or phospholipid layer


max 6
Give an account of cellular respiration under the following headings:
(i)       Glycolysis
(3)
(ii)       Kreb's cycle
(4)
(iii)      Cytochrome system
(3)
1
Glycolysis is an anaerobic process that occurs in the cytoplasm
2
1 molecule of 6C Glucose is broken down to two molecules of pyruvic 
acid (3C)
3
The hydrogen released binds to the hydrogen carrier NAD to form 
NADH2
4
2 Molecules of ATP are required to start the process
5
Net gain of 2 ATP are produced

Diagram can be used to show the above points

maximum of 3

6 
Kreb's cycle is an aerobic process / needs oxygen in the cell and occurs in the central liquid matrix of the mitochondrion
7
3C Pyruvic acid is converted to 2C Acetyl which binds to CoA
8
Carbon is lost as CO2
9
H2  released is bound to NAD to form NADH2
10
A 4C compound joins with the Acetyl CoA to form citric acid (6C)
11
CoA is released to be used again
12
Citric acid is converted through a cyclic series of reactions back to the 4C compound
13
COa and H2 are again released and H2 joins with NAD to form NADH2

Diagram can be used to show the above points










maximum of 4

14
 NADH2 is transported to the cytochrome system on the cristae of 
the mitochondrion
15
H2 is then passed through a series of carriers in the cytochrome system releasing energy
16
Energy released is used to synthesise ATP
17
Most of the energy from respiration is made available to the cell by the cytochrome system
18
The H2 is finally received by oxygen to form water


Diagram can be used to show the above points











maximum of 3
Photosynthesis
(i)
Photosynthetic  pigments
1.
chlorophyll absorbs in the red and blue regions /wavelengths of the 
visible spectrum
2.
accessory pigments absorb in different wavelengths / colours
3. 
this increases energy absorption over the spectrum/range of light/ 
range of colours
4.
the accessory/others pigments pass energy to chlorophyll a
5.
chlorophyll a is the main pigment
6.
pigments present in the grana of the chloroplast
7.
all 4 pigments named










maximum 5 marks

(ii)
the light-dependent stage of photosynthesis
8.
light energy is converted to chemical energy
9.
energy used in photosynthesis / splitting of water into hydrogen and 
oxygen
10.
hydrogen combines with NADP to form reduced NADP/NADPH2
11.
energy used to convert ADP and phosphate to ATP
12.
all reactions occur in grana
13.
products/NADPH2 and ATP of light stage used in the Calvin cycle
14.
oxygen diffuses out from leaf into atmosphere
maximum 5 marks
Describe the role of the photosynthetic pigments and the energy of light in photosynthesis
Role
of photosynthetic pigments
· light reaching the leaves can be transmitted , reflected or absorbed.
· plant cells with the chloroplast organelle can absorb the energy of light.
· the pigments that absorb the light are contained in the grana of the chloroplasts.
· the pigments are called chlorophyll a, b, xanthophyll + carotene
· chlorophyll absorbs mainly in the blue and red regions of the visible spectrum
· accessory pigments, xanthophyll and carotene, absorb light from the other regions of the visible spectrum.
· they then pass this energy onto chlorophyll
the role of the energy of light in photosynthesis
· the light energy absorbed is used in the light dependent stage
· energy absorbed is used in photophosphorylation
· energy + ADP + Pi  = ATP
· energy absorbed is also used to carry out photolysis of water
· H2O gets split into H2 + O2
· NADP is the hydrogen acceptor = NADPH2
· O2 evolved as a gas ( by product)
· NADPH2 +   ATP products are used in the Calvin cycle ( carbon fixation)

Explain the process of transcription in the synthesis of a protein.
1. transcription occurs in the nucleus
2. the DNA / Gene unzips by breaking weak hydrogen bonds between the bases
3. ATP & Enzymes are involved
4. this exposes the bases on the strands of DNA
5. only one strand of the DNA is used
6. free RNA nucleotides enter the nucleus and bond to the DNA at the complementary bases bonding is
DNA

RNA

 A
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 A 

 C

 G 

 G

 C
7. the RNA nucleotides now bond to form a strand called mRNA
8. mRNA now breaks away and leaves the nucleus via the pores into the cytoplasm
9. mRNA joins with the ribosomes on the RER
10. Sequence of nucleotides (bases) on the DNA determines the sequence of mRNA
11. base triplets on the mRNA are called the codons

Protein mRNA synthesis
1. DNA unzips or hydrogen bonds break between bases
2. Enzymes & ATP needed
3. Free RNA nucleotides align with their complimentary bases of DNA
4. mRNA is copied (transcribed) from one strand of DNA
5.   Base pairing        DNA 

RNA 
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   A 


C 

   G 





G 

   C
6. Nucleotides bonded through ribose sugar to phosphate to form a 
strand
7. Now mRNA pass out of the nucleus into the cytoplasm
Max 5 
The role of mRNA in protein synthesis
8. mRNA attaches to ribosome
9. triplets of bases on the mRNA form the codons
10. specific t RNA for each amino acids
11. tRNA now transports them to the ribosome
12. triplet of bases on the tRNA are called anticodons and are complimentary to the codons
13. once tRNA are aligned up on the mRNA the amino acids join by peptides bonds to form a polypeptide chain
max 5 

Give an account of the structure of RNA and its role in protein synthesis
Structure of RNA

1
single strand

2
made of nucleotides

3
has base, ribose sugar and phosphate

4.
bases are cytosine guanine uracil adenine  (not letters)

role in protein synthesis

5.
mRNA carries code from the nucleus /DNA

6.
mRNA attaches to ribosome

7.
3 bases on mRNA is a codon

8.
tRNA transports amino acid to ribosome

9.
tRNA transports specific amino acid

10.
3 bases on tRNA is an anticodon

11.
codons match / pair with their anticodon

12.
tRNA adds correct amino acid onto growing protein / polypeptide chain

13.
sequence of bases on mRNA called codons give sequence of amino acid

Coherence mark

1
must be divided into 2 paragraphs

2
each paragraph has relevant information 

at least 2 points in structure and at least 3 points in the role in protein synthesis

both points for 1 mark

Relevance mark

1
Must NOT give structure of DNA

2.
at least 2 points in structure and at least 3 points in the role in 


protein synthesis

both points for 1 mark

Invasion of cells by viruses and the production of more viruses
1
Viral nucleic acid /DNA passed into host cell
2
Viral nucleic acid /DNA takes over control of cell
3         Copies of Viral nucleic acid /DNA produced
4         Viral protein coat synthesised
5         Host cell supplies nucleotides /amino acids/ ATP /enzymes 




(any 2 for 1 mark)
6         Nucleic acid /DNA and protein coats assembled to form new viruses
7         Cell lysis /ruptures and viruses released
maximum 5 marks 
Cellular defence mechanisms in animals
8         Phagocytes enclose/surround bacteria to form food vacuole/vesicle
9         Lysosomes attach to the vacuole/vesicle
10       Enzymes from lysosomes digest bacteria
11       Antigens are present on the surface of the bacteria/virus
12       (specific) lymphocytes recognise (specific) antigen *specific required 
once
13       Lymphocytes secrete / produce antibodies
14       Antibodies attach to antigens and virus/bacteria are destroyed 
/made harmless
maximum 5 marks
Give an account of the nature of viruses and how they produce more viruses.

















(10)

Note: Marks may be awarded for carefully drawn and correctly labelled diagrams.
Nature of viruses:
1.       very small/not cellular

2.       reproduce inside cells/cannot reproduce outside cells

3.       attack/infect specific (host) cell

4.       nucleic acid/DNA/RNA surrounded by protein/protein coat/capsid.

Maximum 2 marks
Production of more viruses:
5.       virus attaches to (host) cell

6.       virus/nucleic acid/DNA/RNA enters cell

7.       virus/nucleic acid/DNA/RNA takes over control of cell/alters metabolism

8.       copies of viral nucleic acid/viral DN A/viral RNA made
OR viral nucleic acid/viral DNA/viral RNA replicates

9.       viral protein made/protein coat made/capsid made

10.     (host) cell nucleotides/amino acids/ATP/enzymes used

11.     viruses/virus particles assembled OR equivalen

12.     viruses/virus particles released.

Maximum 6 marks
1 mark for coherence + 1 mark for relevance
Maximum Total = 10 marks
Coherence
1.       The writing must be under sub-headings or divided into paragraphs.
A subheading/paragraph for each of 'Nature of viruses' and 'Production of more viruses'.
2.       Related information should be grouped together.
Information on 'Nature of viruses' should be grouped together and at least one point must be given.
Information on 'Production of more viruses' should be grouped together with at least four points given.
Both must apply correctly to gain the Coherence mark. Relevance
1. 
Must not give details of cellular defence mechanisms in animals or plants.
2. 
Must have given at least one relevant point form 'Nature of viruses' 
and at least four relevant points from 'Production of more viruses'.

Both must apply correctly to gain the Relevance mark.
10

