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(a) both have ribose (sugars) ; R ribulose
ATP has 1, ribose / pentose / sugar, NAD has 2 ; I ref. to additional 

hexose
both have, adenine / purine (base) ; I adenosine
NAD has, nicotinamide / pyrimidine (base) ;
ATP has 3 phosphates, NAD has 2 ; 		                   [max 3]

(b) accept synthesise / produce / convert to, for ‘make’ for all mp
make (named), protein / polypeptide / peptides ; A protein synthesis 

/ translation
make (named), disaccharide / oligosaccharide / polysaccharide / 

glycogen ; R nonmammalian examples such as starch or cellulose
make (named), triglycerides / lipids / phospholipids / steroids / 

cholesterol ;
A glycogenesis

make, nucleotide / polynucleotide / nucleic acid / DNA / RNA ;
A transcription / DNA replication

AVP ; e.g. named example of, polymerisation / condensation
A phosphorylation example			                     	

						       [max 3]

(c) substrate-linked / substrate-level, phosphorylation ;  
I condensation reaction 		                 		           [1]

(d) hydrogen, carrier / acceptor ; A gets reduced or gains H / H+ and 
electrons

I donates R H2 / hydrogen molecules
(acts as a) coenzyme ; A enables dehydrogenases to work
ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic 

respiration
I aerobic 					                     [max 2]

(e) ‘more’ needed once plus implied for second mp
1	 more, C-H bonds / hydrogen(s) / reduced ; I C-C bonds
	 R more hydrogen bonds R hydrocarbons
accept produces / gives / results in for ‘makes’ in mp 2 and mp3
2	 (makes) more reduced NAD ;
3	 makes more ATP per, gram / molecule / mole / unit mass ;
	 A releases / results in / gives, more energy per, g / etc.
4	 more, aerobic respiration / electron transport chain (ETC) / 

oxidative phosphorylation / chemiosmosis ; A higher rate  
of for ‘more’  

							        [max 2]
 						                     [Total: 9]

1(a)

1(b)

1(c)

1(d)

1(e)
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(a) both have ribose (sugars) ; R ribulose
ATP has 1, ribose / pentose / sugar, NAD has 2 ; I ref. to additional 

hexose
both have, adenine / purine (base) ; I adenosine
NAD has, nicotinamide / pyrimidine (base) ;
ATP has 3 phosphates, NAD has 2 ; 		                   [max 3]

(b) accept synthesise / produce / convert to, for ‘make’ for all mp
make (named), protein / polypeptide / peptides ; A protein synthesis 

/ translation
make (named), disaccharide / oligosaccharide / polysaccharide / 

glycogen ; R nonmammalian examples such as starch or cellulose
make (named), triglycerides / lipids / phospholipids / steroids / 

cholesterol ;
A glycogenesis

make, nucleotide / polynucleotide / nucleic acid / DNA / RNA ;
A transcription / DNA replication

AVP ; e.g. named example of, polymerisation / condensation
A phosphorylation example			                     	

						       [max 3]

(c) substrate-linked / substrate-level, phosphorylation ;  
I condensation reaction 		                 		           [1]

(d) hydrogen, carrier / acceptor ; A gets reduced or gains H / H+ and 
electrons

I donates R H2 / hydrogen molecules
(acts as a) coenzyme ; A enables dehydrogenases to work
ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic 

respiration
I aerobic 					                     [max 2]

(e) ‘more’ needed once plus implied for second mp
1	 more, C-H bonds / hydrogen(s) / reduced ; I C-C bonds
	 R more hydrogen bonds R hydrocarbons
accept produces / gives / results in for ‘makes’ in mp 2 and mp3
2	 (makes) more reduced NAD ;
3	 makes more ATP per, gram / molecule / mole / unit mass ;
	 A releases / results in / gives, more energy per, g / etc.
4	 more, aerobic respiration / electron transport chain (ETC) / 

oxidative phosphorylation / chemiosmosis ; A higher rate  
of for ‘more’  

							        [max 2]
 						                     [Total: 9]
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(a) both have ribose (sugars) ; R ribulose
ATP has 1, ribose / pentose / sugar, NAD has 2 ; I ref. to additional 

hexose
both have, adenine / purine (base) ; I adenosine
NAD has, nicotinamide / pyrimidine (base) ;
ATP has 3 phosphates, NAD has 2 ; 		                   [max 3]

(b) accept synthesise / produce / convert to, for ‘make’ for all mp
make (named), protein / polypeptide / peptides ; A protein synthesis 

/ translation
make (named), disaccharide / oligosaccharide / polysaccharide / 

glycogen ; R nonmammalian examples such as starch or cellulose
make (named), triglycerides / lipids / phospholipids / steroids / 

cholesterol ;
A glycogenesis

make, nucleotide / polynucleotide / nucleic acid / DNA / RNA ;
A transcription / DNA replication

AVP ; e.g. named example of, polymerisation / condensation
A phosphorylation example			                     	

						       [max 3]

(c) substrate-linked / substrate-level, phosphorylation ;  
I condensation reaction 		                 		           [1]

(d) hydrogen, carrier / acceptor ; A gets reduced or gains H / H+ and 
electrons

I donates R H2 / hydrogen molecules
(acts as a) coenzyme ; A enables dehydrogenases to work
ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic 

respiration
I aerobic 					                     [max 2]

(e) ‘more’ needed once plus implied for second mp
1	 more, C-H bonds / hydrogen(s) / reduced ; I C-C bonds
	 R more hydrogen bonds R hydrocarbons
accept produces / gives / results in for ‘makes’ in mp 2 and mp3
2	 (makes) more reduced NAD ;
3	 makes more ATP per, gram / molecule / mole / unit mass ;
	 A releases / results in / gives, more energy per, g / etc.
4	 more, aerobic respiration / electron transport chain (ETC) / 

oxidative phosphorylation / chemiosmosis ; A higher rate  
of for ‘more’  

							        [max 2]
 						                     [Total: 9]
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1(d)
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(a) both have ribose (sugars) ; R ribulose
ATP has 1, ribose / pentose / sugar, NAD has 2 ; I ref. to additional 

hexose
both have, adenine / purine (base) ; I adenosine
NAD has, nicotinamide / pyrimidine (base) ;
ATP has 3 phosphates, NAD has 2 ; 		                   [max 3]

(b) accept synthesise / produce / convert to, for ‘make’ for all mp
make (named), protein / polypeptide / peptides ; A protein synthesis 

/ translation
make (named), disaccharide / oligosaccharide / polysaccharide / 

glycogen ; R nonmammalian examples such as starch or cellulose
make (named), triglycerides / lipids / phospholipids / steroids / 

cholesterol ;
A glycogenesis

make, nucleotide / polynucleotide / nucleic acid / DNA / RNA ;
A transcription / DNA replication

AVP ; e.g. named example of, polymerisation / condensation
A phosphorylation example			                     	

						       [max 3]

(c) substrate-linked / substrate-level, phosphorylation ;  
I condensation reaction 		                 		           [1]

(d) hydrogen, carrier / acceptor ; A gets reduced or gains H / H+ and 
electrons

I donates R H2 / hydrogen molecules
(acts as a) coenzyme ; A enables dehydrogenases to work
ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic 

respiration
I aerobic 					                     [max 2]

(e) ‘more’ needed once plus implied for second mp
1	 more, C-H bonds / hydrogen(s) / reduced ; I C-C bonds
	 R more hydrogen bonds R hydrocarbons
accept produces / gives / results in for ‘makes’ in mp 2 and mp3
2	 (makes) more reduced NAD ;
3	 makes more ATP per, gram / molecule / mole / unit mass ;
	 A releases / results in / gives, more energy per, g / etc.
4	 more, aerobic respiration / electron transport chain (ETC) / 

oxidative phosphorylation / chemiosmosis ; A higher rate  
of for ‘more’  

							        [max 2]
 						                     [Total: 9]
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(a) both have ribose (sugars) ; R ribulose
ATP has 1, ribose / pentose / sugar, NAD has 2 ; I ref. to additional 

hexose
both have, adenine / purine (base) ; I adenosine
NAD has, nicotinamide / pyrimidine (base) ;
ATP has 3 phosphates, NAD has 2 ; 		                   [max 3]

(b) accept synthesise / produce / convert to, for ‘make’ for all mp
make (named), protein / polypeptide / peptides ; A protein synthesis 

/ translation
make (named), disaccharide / oligosaccharide / polysaccharide / 

glycogen ; R nonmammalian examples such as starch or cellulose
make (named), triglycerides / lipids / phospholipids / steroids / 

cholesterol ;
A glycogenesis

make, nucleotide / polynucleotide / nucleic acid / DNA / RNA ;
A transcription / DNA replication

AVP ; e.g. named example of, polymerisation / condensation
A phosphorylation example			                     	

						       [max 3]

(c) substrate-linked / substrate-level, phosphorylation ;  
I condensation reaction 		                 		           [1]

(d) hydrogen, carrier / acceptor ; A gets reduced or gains H / H+ and 
electrons

I donates R H2 / hydrogen molecules
(acts as a) coenzyme ; A enables dehydrogenases to work
ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic 

respiration
I aerobic 					                     [max 2]

(e) ‘more’ needed once plus implied for second mp
1	 more, C-H bonds / hydrogen(s) / reduced ; I C-C bonds
	 R more hydrogen bonds R hydrocarbons
accept produces / gives / results in for ‘makes’ in mp 2 and mp3
2	 (makes) more reduced NAD ;
3	 makes more ATP per, gram / molecule / mole / unit mass ;
	 A releases / results in / gives, more energy per, g / etc.
4	 more, aerobic respiration / electron transport chain (ETC) / 

oxidative phosphorylation / chemiosmosis ; A higher rate  
of for ‘more’  

							        [max 2]
 						                     [Total: 9]

1(a)

1(b)

1(c)

1(d)

1(e)
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(a) both have ribose (sugars) ; R ribulose
ATP has 1, ribose / pentose / sugar, NAD has 2 ; I ref. to additional 

hexose
both have, adenine / purine (base) ; I adenosine
NAD has, nicotinamide / pyrimidine (base) ;
ATP has 3 phosphates, NAD has 2 ; 		                   [max 3]

(b) accept synthesise / produce / convert to, for ‘make’ for all mp
make (named), protein / polypeptide / peptides ; A protein synthesis 

/ translation
make (named), disaccharide / oligosaccharide / polysaccharide / 

glycogen ; R nonmammalian examples such as starch or cellulose
make (named), triglycerides / lipids / phospholipids / steroids / 

cholesterol ;
A glycogenesis

make, nucleotide / polynucleotide / nucleic acid / DNA / RNA ;
A transcription / DNA replication

AVP ; e.g. named example of, polymerisation / condensation
A phosphorylation example			                     	

						       [max 3]

(c) substrate-linked / substrate-level, phosphorylation ;  
I condensation reaction 		                 		           [1]

(d) hydrogen, carrier / acceptor ; A gets reduced or gains H / H+ and 
electrons

I donates R H2 / hydrogen molecules
(acts as a) coenzyme ; A enables dehydrogenases to work
ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic 

respiration
I aerobic 					                     [max 2]

(e) ‘more’ needed once plus implied for second mp
1	 more, C-H bonds / hydrogen(s) / reduced ; I C-C bonds
	 R more hydrogen bonds R hydrocarbons
accept produces / gives / results in for ‘makes’ in mp 2 and mp3
2	 (makes) more reduced NAD ;
3	 makes more ATP per, gram / molecule / mole / unit mass ;
	 A releases / results in / gives, more energy per, g / etc.
4	 more, aerobic respiration / electron transport chain (ETC) / 

oxidative phosphorylation / chemiosmosis ; A higher rate  
of for ‘more’  

							        [max 2]
 						                     [Total: 9]

1(a)

1(b)

1(c)

1(d)

1(e)
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