26

	Jan01 5.
	(a)
	Temperature from 0-30.
	1

	
	
	Peak between 35 and 40.
	1

	
	
	graph finishing at 55-65.
	1

	
	
	
	

	
	(b)
(i)
	As temperature rises more collisions occur / molecules have greater (kinetic) energy / move faster;

(1)
	

	
	
	between active site and substrate; (not: enzyme)
(1)
	

	
	
	so more enzyme-substrate complexes are formed / rate of reaction increases.





(1)
	

	
	
	Any 2.
	2

	
	
(ii)
	As temperature rises (above optimum), bonds in the protein / enzyme are broken;




(1)
	

	
	
	This alters the shape of the active site / denatures the enzyme / protein so the substrate no longer fits;
(1)
	

	
	
	so rate of reaction slows.




(1)
	

	
	
	reaction stops at 55-65(C as all enzyme active sites / molecules are destroyed / denatured.


(1)
	

	
	
	Any 3.
	3

	
	
	
	

	
	(c)
	pH;








(1)
	

	
	
	enzyme concentration; (not: amount)


(1)
	

	
	
	substrate concentration. (no double penalty)

(1)
	

	
	
	Any 2.
	2

	
	
	
	[10]


	Jan01 8.
	(a)
(i)
	Each axis correct and labelled – labels and units; axes correct way round, even scale over half space – minus 1 for each error.
	2

	
	
	Plot correct.
	1

	
	
	Lines correct – fine solid line, straight lines or curve
	1

	
	
	See graph overleaf.
	

	
	
	
	

	
	
(ii)
	0.475M (accept 0.47-0.48M) / or own graph
	1

	
	
	
	

	
	
(iii) 
	Taken the reading where 50% of cells are plasmolysed / this is the point of incipient plasmolysis where ((p = 0) / point where (s =  (external solution / solute concentration equals psi of external solution.
	1

	
	
	
	

	
	(b)
	Drawing – double wall with gap between wall and membrane.
	1

	[image: image2.png]



	
	
	

	
	
	
	1

	
	
	
	

	
	
	
	1

	
	
	
	

	
	(c)
	Place in (distilled) water;
	1

	
	
	water will move into the cell (by osmosis) / because the psi external solution / water is higher than the cell / to a more negative water potential.
	1

	
	
	(not: reference to water concentration)
	

	
	
	
	[11]

	
	
	
	


June 01 5 (a) Immobilised enzymes are enzymes that are enmeshed in /attached to an (inert) solid support / Enzymes stabilised on a (gel) membrane / (Accept enzymes in alginate beads.) 1

(b) The substrate / glucose is turned into a product.

The glucose attaches to the enzyme (and product isformed.) / reference to an active site 2

(c) Glucose oxidase electrode detects the glucose /Transduction into electrical impulses / The current

produced can be read on the scale / The product causes a change in the potential difference which is measured by an electrode. 1

(d) (i) To regulate / maintain pH / enzymes can only work at a specific pH. 1

(ii) Temperature 1

(e)Y anywhere except inside 2

(f) X – Similar shape to that of the normal substrate and so it fits into and blocks the active site. (not: competes unqualified.)

Y – Binds to the enzyme outside of the active site andchanges the shape of the enzyme / active site / precipitate the protein. 2

(g) Malonate / malonic acid / antibiotics / sulphonamide drugs. 1

[11]

June 01 Q8 (a) A – Biological catalysts that speed up the rate of reactions.

B – Lower the activation energy of a reaction.

C – (Very) specific due to tertiary / globular structure of protein.

D – Description of lock and key. Accept labeled diagram.

E – Formation of enzyme substrate complex. Accept labelled diagram.

F – Importance of active site.

G – Description of the induced fit theory.

H – pH alters structures / activity / work at optimum pH (not: denatures)

I – An increase in the concentration of substrate increases the rate of reaction, or converse.

J – An increase in the concentration of enzyme increases the rate of reaction, or converse.

K – Hydrogen bonds, disulphide bonds, hydrophobic interactions Any 2 from 3

L – Enzymes can be used again as they are not affected by the reaction / are unchanged at the end of the reaction.

M – Enzymes can be denatured by high temperature as it changes the shape of the active site.

(A maximum of 10 marks can be awarded from the 14 available.)  [10]
June 01 Q6

(d) (i) Plotting the graph -

Plotting the axes;

Time – linear scale, with units, labelled. 1

DNA – linear scale, with units, labelled. 1

Minus 1 if not all paper used.

Minus 1 if axes transposed.

Correct plots; all correct ½ square. 1

(ii) Replication of DNA. (not: reproduced / duplicates / copies) 1

DNA value doubles, then DNA value halves / returns to

original level. 1

(Cell divides) by cytokinesis / cytoplasmic cleavage. 1

Jan 02 Q2

	b
	i
prokaryotic



eukaryotic
	

	
	         small ribosomes                     large ribosomes
	

	
	
bacteria/



plant and animal 






cells;
	

	
	         flagellae not 9+2                    flagellae 9+2
	

	
	
naked DNA/


DNA in 







chromosomes;
	

	
	         May have capsule                   no capsule
	

	
	
circular DNA


linear DNA;
	

	
	         no mitosis/spindle                  mitosis/spindle
	

	
	
no membrane bound/
    membrane bound 





   organelles/example
	MAX 2


Jan 02

	3
	a
	i
CH2OH or CH3 ringed
	1

	
	
	
	

	
	
	ii
peptide bond between C and N,
	

	
	
	
	

	
	
	
H and OH removed to form water;
	2

	
	
	
(not: condensation reaction)
	

	
	
	-----------------------------------------------------------------
	

	
	b
	folding of alpha helix / secondary structure;
	

	
	
	
	

	
	
	to give three dimensional shape (to molecule);
	

	
	
	(not: globular/complex)
	

	
	
	reference to any 2 appropriate bonds; hydrogen  ionic, disulphide/ hydrophobic reactions between R groups
	    MAX 2

	
	
	
	

	
	c
	i
biuret reagent;
	

	
	
	
	

	
	
	ii
pink/purple
	2

	
	
	
	

	
	d
	elongated molecules/alpha helices/polypeptides;
	

	
	
	
	

	
	
	(formed into) strands (not: fibrous/fibrils)
	2


Jan 02

	4
	a
	i
competitive;
	1

	
	
	
	

	
	
	ii
fits into (part of) active site;
	

	
	
	
	

	
	
	
prevents substrate from entering/blocks site;
	2

	
	
	
	

	
	b

	i
curve starts to rise above 5(C;
	

	
	
	
	

	
	
	
optimum at 40(C;
	

	
	
	
	

	
	
	
steep decline to zero rate at 50(C;
	

	
	
	
	

	
	
	
rise is concave;


	

	
	
	
	

	
	
	
Axes correct
	

	
	
	
	MAX 4

	
	
	
	

	
	
	ii
kinetic energy low/molecules move slowly/
	

	
	
	
	

	
	
	
has low/less chance of collision with enzyme;

	1

	
	
	
	

	
	
	iii
bonds break / shape of active site    distorted/changed/loss of tertiary structure
	1


Jan 02 

	7
	a
	X 
phosphate;
	

	
	
	
	

	
	
	Y
deoxyribose/pentose (sugar);
	2

	
	
	
	

	
	b
	21

29;
	

	
	
	
	

	
	
	17

17
	2

	
	
	
	

	
	
	Cattle
 A=T/C=G;
	

	
	
	Octopus
G+C=100-(A+T)
	2

	
	c
	DNA



RNA
	


	
	
	
	

	
	
	long molecule/

short molecule/
	

	
	
	larger                            smaller
	

	
	
	two strands/

one strand/
	

	
	
	H bonds                         no H bonds
	

	
	
	deoxyribose sugar
ribose sugar;
	

	
	
	
	

	
	
	has thymine

has uracil

(not: no uracil )
	MAX 2

	
	
	
	

	
	
	
	

	Jan028
	a
	i
Enzyme held/stabilised in inert support/matrix or example;
	1

	
	
	
	

	
	
	ii
can be reused;
	

	
	
	
	

	
	
	
does not contaminate product;
	

	
	
	
	

	
	
	
faster/more controllable/efficient process;
	

	
	
	
	

	
	
	
more resistent to changes in temperature/pH
	MAX 2

	
	
	
	

	
	b
	i
300(mg/min at 4.5)
	

	
	
	
	

	
	
	
200(mg/min at 2.5);
	1

	
	
	
	

	
	
	
(300-200=100mg x 60) =6000 OR 6g;(per hour)
	1

	
	
	          units g or mg  (answer per min = 2 max)
	1

	
	
	ii
All active sites in use/all enzyme molecules 
	

	
	
	saturated;
	

	
	
	
	

	
	
	Maximum/optimum rate of conversion/ fructose production reached/max turnover number
	

	
	
	(amount of enzyme becomes a limiting factor, 1max)
	2

	
	
	
	

	Jan 02

9
	A
	A
carbohydrates consist of C,H and O only/ 
	

	
	
	
C(H2O)n/equivalent;


	

	
	
	
	

	
	
	B
single unit is monosaccharide;


	

	
	
	
	

	
	
	C
e.g. glucose;


	

	
	
	
	

	
	
	D
different numbers of carbons + e.g;


	

	
	
	
	

	
	
	E
can exist in linear or ring form;


	

	
	
	
	

	
	
	F
basic diagram of glucose/hexose ring;


	

	
	
	
	

	
	
	G
structural isomerism or equivalent;


	

	
	
	
	

	
	
	H
e.g. alpha & beta glucose, simple description or diagram


	

	
	
	
	

	
	
	I
joined by glycosidic bands


	

	
	
	
	

	
	
	J
e.g. 1-4 or 1-6;


	

	
	
	
	

	
	
	K
by condensation to form disaccharides;

K2    example of disaccharide
	

	
	
	
	

	
	
	L
many monomers/longer chains are polysaccharides;


	

	
	
	
	

	
	
	M
description of starch or glycogen;


	

	
	
	
	

	
	
	N
description of cellulose;


	

	
	
	
	

	
	
	
	10


May 02

1.
(a)
(i)
cellulose
(1)



(ii)
eukaryotic
(1)



(iv)
glucose oxidase
(1)


(b)
(i)
Phagocytosis is (intake) of solids, pinocytosis is . . . liquids
(1)



(ii)
Turgid is firm/cytoplasm pressed against wall/positive (p/higher water content, plasmolysed is reverse
(1)




(comparison needed)

May 02

2.
(a)
A glycerol
(1)



B fatty acid
(1)


(b)
Ring around 2Hs and 1 O between components
(1)


(c)
Condensation
(1)


(d)
Each fatty acid joined by oxygen bridge
(1)



Double bond to C atom of each fatty acid 
(1)


(e)
(i)
Trigycerides/triacylglycerol
(1)



(ii)
Energy (store)/respiratory water (not: storage)
(1)


(f)
(i)
Heart disease/coronary/angina
(1)



(ii)
In olive oil fatty acids are unsaturated/have double bonds
(1)



(iii)
Fats are solid oils are liquid (at physiological temperatures)/
(1)




reference to different melting points.




-----------
Total = 11 marks

May 02 Q3

(c)
(Increasing conc. of malonic acid) reduces the rate of reaction/increases inhibition
(1)


(d)
Competitive
(1)


(e)
The malonic acid/inhibitor has similar structure to succinic/substrate (could be show in diagram)
(1)



Competes with substrate for active sites/binds with active site
(1)



The more sites occupied by inhibitor the fewer there are for substrate/
(1)



decrease in enzyme - substrate complexes.



(allow consequential error if non-competitive, inhibitor binds to site other than active site(1), changes shape of active site (1) substrate no longer fits (1)


(f)
Use a buffer/add acid and alkali with monitoring.
(1)


(g)
Replicate conditions/repeat experiment
(1)



Using boiled (and cooled)/denatured extract
(1)



(not: ref. to water/leave enzyme out)

May 02

5.
(a)
X = protein
(1)



Y = (phospho) lipid
(1)



Z = carbohydrate/polysaccharide/glycocalyx/glycoprotein
(1)


(b)
Double layer; heads out tails in; 2 correct labels
(3)


(c)
Labelled molecules/x/protein (1) reference to mixing or equivalent (1)
(2)


(d)
Taking up nutrients/other requirements/reference to selective permeability; phagocytosis/secreting chemicals; cell recognition; adhesion; receptor sites.


(any 3)
(3)



(not: controlling entry and exit/protection)





Total = 11 marks
May 02 6c

[image: image1.png]——

anticodon




Jan 03

2 Double outer membrane (if drawing shows double membrane and label says outer membrane accept) / (chloroplast) envelope / inner and outer membranes;


(not: membrane)


Stroma;

Ribosomes;

Circular / ring / loop DNA (accept DNA without reference to circular in label if it is clearly circular in the drawing) / circular chromosome.

Thylakoids; (1 sac, not bracket to stack)

Grana / Granum (to stack);

Lamellae; (anywhere apart from stack)

Oil Droplets / oil / lipid; (not: fat / lipid molecule)

Starch (Grains); (not: starch molecule or drawn with double membrane)

Any five

If drawing very poor max 4 marks.
(5)

Jan 03 6.
(a)
Linear scales (both) + good use of paper. (over 50% both directions)
(1)



pH along X axis % up Y axis.  Correct positions + axes labels on graph including % or proportion.
(1)



Correct plots (-1 for each incorrect plot).
(2)



Smooth lines drawn for curves.
(1)


(b)
(i)
O / no activity
(1)



(ii)
Peak at 2 (( ½ pH)
(1)



Narrow range (0 ( 5)
(1)


(c)
Alter (the shape) of the active site / destroyed / damaged;



(Extreme) changes will denature enzyme (allow: changes 3D shape if very clear);



Changes in pH alter the ionic / electrostatic charges (of the acid and base groups);



Inactive / lower activity with a small change.



Any three
(3)

(d)
Temperature (not: heat / room temperature);



Enzyme concentration (not: amount / volume);



Substrate concentrations (not: amount / volume / concentration solute);



Time.



Any two
(2)


(e)
Buffers

(1)




Total 14 marks

June 03 Q1

	1
	
	(a)
Characteristic

Prokaryotic
Eukaryotic Plant Cell

Chromosomes




(

Ribosomes


(

(

Membrane organelles



(

Respiration in mesosomes
(

   


	4

	
	
	
	

	
	
	(b)
comparison needed
	

	
	
	
Prokaryotic


Eurokaryotic

Size up to 5 (m/smaller

Size up to 40 (m/larger


Cell wall not of cellulose/
Cell wall of cellulose


of murein


ribosomes smaller

ribosomes larger


(not: plasmids/flagella unless structure described/pili)
	1

	
	
	
	[5]


June 03

	2
	
	(a)
amino acid
	1

	
	
	
	

	
	
	(b)
COOH/carboxyl/carboxylic
	1

	
	
	
	

	
	
	(c)
NH2/amino/amine
	1

	
	
	
	

	
	
	(d)
'R' group variable/not fixed
	1

	
	
	
	

	
	
	(e)
(i)
C – CO – NH – C



H2O
	2

	
	
	
	

	
	
	
(ii)
Condensation
	1

	
	
	
	

	
	
	
(iii)
Peptide



(allow: dipeptide)
	1

	
	
	
	[8]


June 03

	5
	
	(a)
(i)
Lipase
	1

	
	
	
	

	
	
	
(ii)
Breaking of a bond (allow: large to small molecules)



Chemical insertion (not: addition)



Of water
	2

	
	
	
	

	
	
	
(iii)
pH reduced/more acidic



Lipid hydrolysed to fatty acids/



(Fatty acids) cause low/acidic pH
	1

1

	
	
	
	

	
	
	(b)
(i)
Start with maximum marks and deduct one at a time for the following errors:



Incorrect plot



Poorly drawn curve (allow: ruled lines)



Inappropriate scales (insufficient use of graph paper)



Axes not labelled/no units
	3

	
	
	
	

	
	
	
(ii)
Rate remains constant/can't increase


Substrate/lipid occupies active site/at lower concentrations of lipid not all active sites occupied/ at 0.7% lipid concentration all sites occupied



Extra lipid can't access sites



(not: limiting factor unqualified)
	1

1

	
	
	
	

	
	
	
(iii)
Steeper curve (up to 0.7%)
	1

	
	
	
	[11]


June 03 Q6

	6
	
	(a)
(i)
A
=
Glycoprotein/carbohydrate/glycocalyx/ polysaccharide





(not: sugars/glycolipid)



B
=
Phosphate/polar group/hydrophilic head/ phospholipid head



C
=
Hydrocarbon/non polar tails/hydrophobic tails/fatty acids (not: tails/lipid layer)



D
=
Transmembrane protein/carrier protein/ channel protein/intrinsic protein





(not: protein)



E
=
Protein/extrinsic protein
	5

	
	
	
	

	
	
	
(ii)
Fluid mosaic/Singer and Nicholson



(not: mosaic)
	1

	
	
	
	

	
	
	(b)
Glucose
	

	
	
	
Polar molecule


Phospholipid layer/hydrophobic region impermeable


Protein channels provide passage


Hydrophilic linings to channels (allow: water filled pores)


Ref. Protein carriers/transporter molecules/transmembrane protein


Ref. facilitated diffusion
	2

	
	
	
	

	
	
	
Vitamin A
	

	
	
	
Non polar


Passes through directly/no channels required


Dissolves in phospholipid layer/hydrophobic regions


Diffusion
	2

	
	
	
	

	
	
	(c)
Active transport


Osmosis


Endo/exo/phago/pino-cytosis or description


(not: ref. to diffusion or facilitated diffusion)
	2

	
	
	
	[12]


June 03 Q7

	(b)
X = cilia/brush border


Y = basement membrane


(not: cell/plasma membrane)
	2

	
	

	(c)
Cilia move/beat/wave (allow consequential error for 'villi')


Mucus carried along/moved/removed


(not: ref. to goblet cells)
	2

	(e)
Collection/many/(large) number of cells/group (not: layer)


Similar structure


Carrying out a particular function/working together


Any 2/3.
	2


Jan 04

	1
	(a)
	I
	1

	
	
	
	

	
	(b)
	A
	1

	
	
	
	

	
	(c)
	F
	1

	
	
	
	

	
	(d)
	E
	1

	
	
	
	

	
	(e)
	H
	1

	
	
	
	

	
	(f)
	A/F/G (Any 2)
	2

	
	
	
	[7]

	
	
	
	

	2
	
	(A)
mitochondrion
	1

	
	
	
cell respiration/ATP production


(not: energy production)
	1

	
	
	
	

	
	
	(B)
cell wall
	1

	
	
	
confers rigidity/prevents bursting


(allow: middle lamella/cell adhesion/intercellular space)


(not: intermembrane space/entry of materials)
	1

	
	
	
	

	
	
	(C)
nucleolus
	1

	
	
	
(r-)RNA synthesis/assembles ribosomes
	1

	
	
	
	

	
	
	(D)
chloroplast
	1

	
	
	
photosynthesis/light trapping
	1

	
	
	
	[8]


Jan 04

	6
	(a)
	Temperature and pH
	2

	
	
	
	

	
	(b)
	(i)
The concentration of substrate is in excess/active sites occupied/enzyme limiting factor
	1

	
	
	
	

	
	
	(ii)
substrate has been used; its concentration falls
	1

	
	
	
	

	
	(c)
	starting point of line at 50% or 100% mark
	1

	
	
	
	

	
	
	duration of horizontal line 12 minutes
	1

	
	
	
	

	
	
	zero value at 20 minutes
	1

	
	
	
	

	
	(d)
	(i)
an enzyme absorbed on an (inert) support/example
	1

	
	
	
	

	
	
	(ii)
easier to control reaction/reusable/no need to separate from product/resistant to change (e.g. pH) rate of reaction greater/stabilised qualified.
	

	
	
	
(Any 2) (not: cheaper/quicker)
	2

	
	
	
	

	
	
	(iii)
fermentation/fruit juice manufacture/pregnancy kits/urea or sugar in blood/reduction of lactose in milk/biosensors qualified.


(not: ref. to baby foods unqualified/cheap/pollution)
	1

	
	
	
	[11]


Jan 04 Q8

	(b)
	RER
	

	
	A
(internal) system of flattened sacs/cisternae/membrane compartments (Any 2)
	1

	
	B
ribosomes attached
	1

	
	C
site of/carry out protein synthesis/translation
	1

	
	D
continuous with nuclear membrane
	1

	
	
	

	
	Golgi
	

	
	E
golgi consists of (interconnected) flattened (membranous) sacs
	1

	
	F
proteins from RER are transported in (membranous) vesicles
	1

	
	G
vesicles fuse with golgi membrane and contents are shed into golgi sacs
	1

	
	H
they are built into more complex molecules such as enzymes/glycoproteins
	1

	
	I
one other golgi function, e.g. carbohydrate secretion/ transporting or storing lipids
	1

	
	J
at the other end, vesicles containing product/lysosomes are budded off
	1

	
	K
these can fuse with plasma membrane – exocytosis of contents
	1

	
	
	

	
	Lysosomes
	

	
	L
lysosomes are (membrane bound) vesicles/sacs, which contain digestive enzymes
	1

	
	M
vesicles fuse with membrane of cell vacuoles and enzymes digest contents
	1

	
	N
which have been previously enclosed by phagocytosis
	1

	
	O
break down worn out organelles/cause autolysis
	1

	
	
	

	
	(Award a maximum of ten out of the fifteen marks available but if only two of the three organelles are discussed the maximum is eight)
	[10]


June 04

2
(a)
G = triose/glyceraldehydes

1



F = amylose


1



C = maltose


1



A = cellulose


1



D = alpha glucose

1


(b)
Insoluble (therefore do not affect osmotic potential)/coiled or compact/



glucose easily released or easily added or broken down easily



(Any 2)


2


(c)
Benedicts/boil/shows reducing sugar/brick red (precipitate) 



(allow: green/yellow)



non-reducing sugar negative/stays blue in above/(heat with) acid/



neutralise/then gives positive with Benedicts



2 points for 1 mark

3



(not: hydrolyse)

[10]

June 04

4
(a)
hydrophilic/polar/phosphate head



hydrophobic/non polar/fatty acid tail



phospholipid



intrinsic protein/protein pore or other correct (not: protein unqualified)



extrinsic protein/carrier protein



glycoprotein/glycolipid



bilayer/drawn



cholesterol



glycocalyx/carbohydrate/polysaccharide



1 mark each if shown in correct position, max 5 if bilayer not shown
6


(b)
Fluid: phospholipids/molecules constantly moving/proteins move

1



Mosaic: proteins do not form a continuous layer/patchy or scattered
1



proteins/random pattern of proteins


(c)
Hydrophilic heads take up/attract aqueous 'stain',



(hydrophobic tails repel stain)

1


(d)
Nucleus



mitochondria



chloroplast



(two correct 1 mark, three correct 2 marks)

2

June 04




[11]

6
(a)
Competitive inhibitor


similar shape as substrate/binds to/enters active site/



prevents normal substrate binding (not: competes)

2



Non competitive inhibitor



binds to enzyme but not at active site/distorts/denature active site

2



(not: denaturation (of enzyme))



End product inhibition



product of enzyme controlled reaction/



binds to enzyme (slowing down its own production)/



negative feedback

2



(not: ref. to binding to active site)

Jan 05

(ii)
Triglyceride and phospholipids: triglyceride three fatty acids, phospholipids two;




Phospholipid: phosphoric acid/phosphate;




Phospholipids hydrophilic (head) and hydrophobic(tail) (Max 2)
2




(Comparison needed, except last point)

Jan 05 8

8.
(b)
A.

Primary structure, sequence of amino acids;

B.

Linked by peptide bonds;

C.

Secondary structure described;

D.

Hydrogen bonds / ionic bonds;

E.

Tertiary structure described;

F.

As shown by globular proteins;

G.

Disulphide bridges / covalent;

H.

Ionic, salt bridges, hydrogen, hydrophobic bonds, Van der Waals; 

(Any 2)
I.

Quaternary structure described;



(reference to polypeptide chains, not proteins)

J.

Enzymes with an example;

K.

Antibodies or hormones;

L.
Connective tissue/keratin is a resistant protein in skin cells - helps prevent entry of pathogens/structural or fibrous/muscle;

M.

AVP Carrier molecules in active transport/facilitated diffusion;

N/O

Any two from:




AVP Secondary source of energy;







AVP Albumin - water potential;







AVP Transport of oxygen-haemoglobin;







AVP Histones;







AVP Fibrinogen - blood clotting;







AVP Allow one other function if described.

Jan 05 2.
(a)
A = Golgi

1



B = Mitochondrion

1



C = (Smooth) Endoplasmic reticulum. (not: ER)

1



D = Cell membrane / cell surface membrane / plasmamembrane.

1



E = Cell wall.

1



F = Ribosome

1


(b)
Chloroplasts/grana/thylakoid;



Vacuole;



Starch grains;



Plasmodesmata;



Nucleus or associated structure e.g., nucleolus or chromatin; 



RER/rough endoplasmic reticulum;



Tonoplast/vacuolar membrane



(Max. 2) (No consequential error allowed)

2


(c)
Vesicles; (labelled)



from golgi;



migrate to cell membrane; (movement indicated)



membranes fuse;



exocytosis; (term required)



(Max. 3)  (Diagram needed; unlabelled diagram, max 2)

3






[11]

Jan 05 3.
(a)
(i)
D

1



(ii)
B

1



(iii)
A

1



(iv)
F

1



(v)
C

1



(vi)
E

1



(Letters only; more than one answer, no mark)


(b)
(i)
condensation

1



(ii)
water (allow correct formula)

1






[8]

Jan 05 6.
(a)
(i)
Positive end, negative end/ unequal distribution of charge;

1




Hydrogen +ve, oxygen –ve;

1



(ii)
diagram of H linked to O of adjacent water.

1


(b)
(i)
used for transport (in blood/phloem)/chemical reactions occur in solution/allows gaseous exchange (reference to organisms needed).

1



(ii)
Used for cooling body (sweating)

1



(iii)
Stops large fluctuations in temperature of water, helps aquatic organisms/organisms large percentage water therefore prevents large temperature fluctuations.

1



(iv)
prevents heat loss, insulating layer/allows organisms to live below it.

1



(v)
light can pass through, aquatic organisms can photosynthesise.
1






[8]

June 05

	2.
	Lipid mark scheme


	

	
	(i)
	

	
	
	
	Triglyceride
	Phospholipid
	
	

	
	
	Structural difference 1


	3 fatty acids
	2 fatty acids
	
	

	
	
	Structural difference 2


	(Glycerol head only)
	Glycerol + phosphate head

(not: phosphorus)


	
	

	
	
	Where compound is found in organisms
	Under skin/subcutaneous/ blubber

Around body organs

Fur/feathers

Nerve cells

Smooth ER/golgi/vesicles

seeds

chloroplasts


	Cell/plasma membranes
	
	

	
	
	(not: hydrophilic/hydrophobic/polar/non-polar/fat unqualified)

	
	
	
	
	
	One mark per row = 3



	
	
	

	
	(ii)
Stearic/Saturated has more H or converse.

Stearic has no double bonds (in hydrocarbon chain/double C-C bonds) or converse.

Stearic acid is a straight hydrocarbon chain/not kinked/bent or converse.
	

	
	
	1



	
	(iii)
Stearic acid/saturated (fatty acid).
	1



	
	
	Total 5 marks


June 05 Q 6

	(b)
(i)
A bond/base pairs with T and C with G.
	1



	
(ii)
Any suitable figure from table indicating 



A approx = T/C approx = G



(data and species)


	1



	
(iii)
Purines.
	1




June 05 

	9.
(a)
	Enzyme essay mark scheme


	

	
	a
Biological catalysts/speed up a chemical reaction


(not: catalyst unqualified)

b
By lowering activation energy/labelled diagram

c
Globular protein/labelled diagram/tertiary structure or eq.

d
With active site/specific shape

e
Into which substrate(s) fits and is converted to product(s)

f
Correct reference to lock and key/induced fit or suitably labelled diagrams


	

	
	PH
g
Enzymes have a narrow optimum pH range

h
Large deviations from this optimum may result in denaturation/shape change

i
Small pH changes cause reversible changes (which may inactivate the enzyme)


	

	
	Temp
j
Rate of reaction increases with increasing temperature

k
Because of increased number of collisions of active site and substrate

l
Enzymes are denatured by higher temperatures above 45(C Optimum for most (mammalian) enzymes approx 37(C

m
At low temperatures enzymes are inactive/eq
	

	
	Inhibitors

n
Description of the 2 types of inhibitors competitive 

p
Non-competitive/labelled diagrams

q
Correct egs cyanide for non-comp, malonic acid for comp


	

	
	Must mention pH, temp and inhibitors to get 10 marks.  If one or more missing Max. 9 marks.
	


Jan 06

1.
(a)
Tissue


1 mark


(b)
Adenine and guanine

1 mark



(not: abbreviations)


(c)
Unsaturated

1 mark


(d)
Enzyme molecules are adsorbed/bound/trapped on an inert matrix.

1 mark


(e)
Monitoring sugar levels in diabetic urine/pregnancy tests etc.

1 mark



(not: amount of / test blood)





Total 5 mark#

Jan 06

3.
(a)
A.
Granum

1 mark



B.
Stroma

1 mark



C.
Double Membrane/Inner & Outer Membrane
1 mark



D.
Thylakoid or intergranal lamella
1 mark


(b)
Chlorophyll


1 mark


(c)
(Circular) DNA/Ribosome.
1 mark







Total 6 marks

Jan 06

(e) Chromatids shorter/thicker


Nuclear membrane broken down




Formation of spindles



Centrioles at either end of cell
3 marks



(any three)



(not: reference to nucleolus/nucleus breaks down/reference to lining



up on equator or attachment to spindle)


(f)
Animal

1 mark



Higher plants lack centrioles
1 mark



(independent marks (not: no cell wall)
Total 13 marks

Jan 06

6.
(a)
(i)
Solution A
1 mark



(ii)
Because the concentration of sugars (solutes) is lower in A.
1 mark




(ie reference to all sugars and comparative)




(not: figures quoted)

(b) Fallen

1 mark

Water moves from the low concentration solution into the more

negative potential of solution B by osmosis/water potential
1 mark



(linked marks)


(c)
(i)
Fructose
1 mark



(ii)
Glucose
1 mark

Jan 06

8. (a)


A
Definition of inhibition – slowing or stopping of an



enzyme's action by another substance.
1 mark


B
In competitive inhibition, molecule combines with active site.
1 mark


C
Because molecule with similar shape to the substrate.

1 mark


D
Level of inhibition depends on relative inhibitor to

1 mark



substrate concentrations


E
End product inhibition

1 mark


F
Non competitive inhibitors combine with the enzyme at



another point away from the active site.

1 mark


G
This distorts the shape of the enzyme protein causing 



alteration in the active site

1 mark


H
which prevents the formation of the enzyme-substrate complex 

1 mark


I
The enzyme molecule may be permanently damaged.

1 mark



(Five marks maximum)


J
Axes correct plus 1 correct line
1 mark


K
Axe correct plus 3 lines correct

1 mark


L
Graph is horizontal when all active sites are occupied.

1 mark


M
Competitive plots shows slowing of rate but less effective



as relative substrate concentration rises.

1 mark


N
Eventually relative inhibitor concentration is too low to



affect many of the active sites (point x).

1 mark


O
Non competitive 'knocks out' fixed amount of enzyme.

1 mark


P
Horizontal level is lowered because there is effectively



a lowered enzyme concentration.

1 mark



(Five marks maximum for J-P; at least one of which must 



be for the graph i.e. J/K)





Total 10 marks

June 06

	1.
(a)
	(i)
A = nucleolus;


B = ribosomes;


C = mitochondrion;


D = Golgi body/apparatus; (not: Golgi)


E = smooth endoplasmic reticulum; (not: SER)


	5

	
	(ii)
B;


A/C/D/E;


	2 Max

	
(b)
	(i)
can see (detail of) mitochondria;


ribosomes;


Golgi body/apparatus;


nuclear envelope;


(not: can't see detail unqual)


	2 max

	
	(ii)
B for protein/polypeptide synthesis;


C for ATP production/energy release;
	2 Max

	
	
	[11]
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	2.
(a)
	pH;

temperature;

enzyme concentration;


	3

	
(b)
	(i)
A;


	1

	
	(ii)
increased substrate concentration reduces effect/allows rate to reach maximum eventually/AW;


	1

	
	(iii)
similar shape/conformation to active site/substrate;


attaches to/occupies active site; (not: competes with active site)


blocks site/prevents substrate from binding;


no enzyme-substrate complexes formed/substrate not broken down;


no products produced/released;


reversible;


(not: stops or slows reaction)
	3 Max

	
	
	[8]


June 06

	3.
(a)
	(i)
peptide;


	1

	
	(ii)
A = hydrogen bonds;


B = disulphide bridge;


C = ionic bonds;


	3

	
(b)
	(i)
alpha helix;


	1

	
	(ii)
hydrogen bonds;


	1

	
	(iii)
beta pleated sheet;


	1

	
(c)
	tertiary;


	1

	
(d)
	(i)
beta;


glucose;


	2

	
	(ii)
glycosidic bond;


between carbon 1 and 4;


condensation reaction;


removal of a molecule of water;


	2 Max

	
	(iii)
long/parallel chains;


interconnection between chains;


forms fibres/microfibrils;


strong;


(not: insoluble)
	2 Max

	
	
	[14]


June 06 Q4

	
(c)
	replication DNA/chromosomes double;

new organelles produced;

cell increases in size;

ATP production/increased cell respiration

protein synthesis;


	3 Max

	
(d)
	produced genetically identical cells;

used for growth/repair;

used for asexual reproduction;

named example;


	3 Max

	
	
	


June 06

	5.
(a)
	(i)
axes labelled plus units;


suitable scale;


points plotted accurately;


line drawn without extrapolation;


	4

	
	(ii)
0.3M or from candidate's graph


	1

	
	(iii)
water moves from high to low water potential;


water potential outside cell same as inside/WP gradient zero;


isotonic;


no net movement of water/same amount in as out;


(not: no osmosis)


	3 Max

	
(b)
	(i)
uptake affected by temperature;


temperature affects/reduces enzyme activity;


active transport requires energy;


from aerobic respiration;


cyanide stops respiration/inhibits enzyme activity;


reducing K+ uptake;


	3 Max

	
	(ii)
diffusion continues/not affected by cyanide/not an active process;
	1

	
	
	[12]


Jan 07

1.
(a)
III should show two arms of membrane surrounding particle and



meeting/almost meeting. IV should show restored membrane



surface and vesicle enclosed in cell.
2 marks



Label 'vesicle' vacuole/plasma or cell membrane.
1 mark


(b)
Surface area is reduced.
1 mark


(c)
(i)
Phagocytosis
1 mark



(ii)
Exocytosis/secretion
1 mark





Total 6 marks
Jan 07

3.
(a)
(i)
Hexose
1 mark



(ii)
Maltose
1 mark



(iii)
Water
1 mark



(iv)
1 and 4
1 mark


(b)
(i)
The positions of -OH and -H are reversed on C1
1 mark



(ii)
Structurally different molecules with the same general formula.
1 mark


(c)
ß-glucose
1 mark


(d)
Long chains strengthened by cross linkages/microfibrils.
1 mark


(e)
Cellulose cell walls confer strength/rigidity/structural support.
1 mark





Total 9 marks

Jan 07 4.

	
	Smooth

endoplasmic

reticulum


	Mitochondria
	Golgi

body
	Rough 

endoplasmic 

reticulum

	Surrounded by a double membrane


	
	(
	
	

	Produces glycoprotein


	
	
	(
	

	Buds off lysosomes


	
	
	(
	

	Manufactures hormones and enzymes


	
	
	
	(

	Most abundant at sites of active transport


	
	(
	
	

	Abundant in cells secreting lipids


	(
	
	
	

	Closely associated with ribosomes


	
	
	
	(

	
	
	
	
	(Total 7 marks)


1 mark per line correct

June 07

	
(b)
	60  30; (1)

 2    4;  (1)
	[2]

	
	
	

	
	
	

	
(c)
	production of haploid gametes; 

(not: half DNA/ half number of chromosomes)
	

	
	so diploid number regained (in zygote);
	

	
	allows variation;

(not: genetically different)
	

	
	by crossing over/chiasmata formation;
	

	
	random assortment;
	

	
	
	Max [3]


June 07

	4.
(a)
	cell wall
	(
	(
	X;
	
	[6]

	
	vacuole
	X
	(
	X;
	
	

	
	nuc mem
	X
	(
	(;
	
	

	
	chloroplasts
	X
	(
	X;
	
	

	
	mesosomes
	(
	X
	X;
	
	

	
	mitochondria
	X
	(
	(;
	
	

	
	
	

	
(b)
	(i)
collection/number/many similar cells;
	[2]

	
	
working together/carrying out a function;
	

	
	
	

	
	(ii)
yes because many cells;
	Max [2]

	
	
identical in structure;
	

	
	
working together to move/raise forearm;
	

	
	
no because other tissues/blood vessels/nerves/ connective tissue present;
	

	
	
therefore is an organ;
	

	
	Total
	[10]


Cell wall





Plasma / cell membrane





�








