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Your
Mark Q1 Mark scheme
1 (a) ATF and NAD both play impartant roles in respiration. Doth compounds are nucleotides. (a) both have ribose (sugars) ; R ribulose -
1(a) ATP has 1, ribose / pentose / sugar, NAD has 2 ; | ref. to additional
Fig. 1.1 represents the molecular-structures of ATP and NAD. hexose ) ) )
both have, adenine / purine (base) ; | adenosine
Py 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
1(b) 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
RN AVP ; e.g. named example of, polymerisation / condensation
1(c) A phosphorylation example
i Sra [max 3]
1
(c) substrate-linked / substrate-level, phosphorylation ;
Fig. 1.1 1(d) I condensation reaction [1]
Using Fig. 1.1, compare the structures of ATF and NAD. (d) hydrogen, carrier / acceptor ; A gets reduced or gains H/ H* and
% . i nfga.\' electrons
FET QﬂhkﬂA\ﬁﬂM,hfbfﬂh:r}m%\OHﬂiCﬂh 4 1-“%-:1 ...... I donates R H, / hydrogen molecules
. (acts as a) coenzyme ; A enables dehydrogenases to work
m\m\.'ﬁ.m.‘{ﬁ.m'tmvmi’tfﬂf}h\ﬁ%\:)ﬂmﬁ.h% ......... ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic
! respiration
Prerine.. . § um’_..??ﬁt.iwﬁ.ﬁim. ﬁ?Mtﬂrm 1 aerobic [max 2]
»tﬁl.'ﬂn?? Mf- “\.ifa\d}'kfk e MAD has e, H (e) ‘more’ needed once plus implied for second mp
1(e 1 more, C-H bonds / hydrogen(s) / reduced ; | C-C bonds
A_? L\ﬂ Ioewnp ‘;!{r-ﬂ?m'ﬁf. SBub o Cr:‘ﬂﬁ 5 A \1\! N Aﬁ (e) R more hydrogen bonds R hydrocarbons
accept produces / gives / results in for ‘makes’ in mp 2 and mp3
M@Jﬂ?ﬂuh%@‘rﬁ- """" ) 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’
8 L TS IR A PR RN N R R TR AR T [max 2]
3 [Total: 9]
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(b) ATF provides an .immediale- energy source for metabolic processes suchr a5 anabolic
reactions. .

State wo examples of anabolic reactions in-a mammal that require ATP a5 an enargy source,

PPN\ W I "2 \ /-7, <SS
(e} MNams the type of chemical reaction by which- ATP is made during-the Krebs cycle.
........................... ki @ﬁﬂitlfad%&%\wﬁﬁnw [11
* {d) Outline ths roles of NAD in the cytoplasm of a cell.
AL s Mapdicag o o e Tk ULC £S5 huobreage..
5 . 3k5m\55 1S i c,lgﬁs;:‘}.mi.m ok Ve coweceduced

MAD. A Arcom3 sk e ovielative., @M&thﬂdm

o Q‘H‘c;) m:."'r.n.(.‘hﬁmi""' tﬁ(! '[‘_ncgtmrf_‘- : K ——

(e} Carbohydrates and lipids are used as respiratory substrates.
Table 1.1 shows the ensrgy values of carbofydrates and lipids.
Table 1.1

respiratory substrate energy value/kJ g1
carbohydrate 15.4

fipic 8.4

Ea |.||r."u|_ ids have a h anengy

a.!}\nj,f‘\ Ih.::mr., \12-13 far. @JmTQ of umiu.,ae.-..nﬁ Stne
mrfu,..ﬂ:.,,.}rl'x Noanehs.. TR o MQK%& ace.xedeabel,
{gn A fmiﬂ.c.acl e} Aﬁ M.&;...Mm'\sz\&\.f. Qm«r s:u):.ﬁ.;atn?hw;
hes el san . Mg AR supllesizeal s Lading.

onshadiac [}Rugﬁa\uf@:}n am

1(a)

1(b)

1(c)

1(d)

1(e)
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both have ribose (sugars) ; R ribulose

ATP has 1, ribose / pentose / sugar, NAD has 2 ;
hexose

both have, adenine / purine (base) ; | adenosine

NAD has, nicotinamide / pyrimidine (base) ;

ATP has 3 phosphates, NAD has 2 ;

| ref. to additional

[max 3]

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 ;
| condensation reaction [1]

hydrogen, carrier / acceptor ; A gets reduced or gains H / H* and
electrons

I donates R H, / hydrogen molecules

(acts as a) coenzyme ; A enables dehydrogenases to work

ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic
respiration

1 aerobic [max 2]

‘more’ needed once plus implied for second mp
1 more, C-H bonds / hydrogen(s) / reduced ; | 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 (a) ATPand HAD both play important roles in respiration. Both compounds are nuclecfides.

Fig. 1.1 represents the maolecular siructures of AlF and MALL

ATP

Fig. 1.1
Using Fig. 1.1, compars the struciures of ATP and NAD,

The sibase Sugar (s beoded Av Biee (hoshate goups. i
o AMAD. 13 made wp of dwo obese gars | o Mitesenous baseria. ..

e o |
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1(b)

1(c)

1(d)
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both have ribose (sugars) ; R ribulose

ATP has 1, ribose / pentose / sugar, NAD has 2 ; | ref. to additional
hexose

both have, adenine / purine (base) ; | adenosine

NAD has, nicotinamide / pyrimidine (base) ;

ATP has 3 phosphates, NAD has 2 ; [max 3]

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]

substrate-linked / substrate-level, phosphorylation ;
| condensation reaction [1]

hydrogen, carrier / acceptor ; A gets reduced or gains H / H* and
electrons

I donates R H, / hydrogen molecules

(acts as a) coenzyme ; A enables dehydrogenases to work

ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic
respiration

1 aerobic [max 2]

‘more’ needed once plus implied for second mp
1 more, C-H bonds / hydrogen(s) / reduced ; | 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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Select
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[h] ATP prmrld-es an |mmetiaie enargy sourta for melabolic progcesses such as anabolic
reactions.
] o Your
State two examples of anabolic reactions in a mammal that require ATP as an energy source, Mark (0| Mark scheme
' Lrealtpe  phesphate fomatin » (a) both have ribose (sugars) ; R ribulose
Frohipe irms.uc-rt- g.;_.-.-..'mmls ‘and fen h-l-u The ool 1(a) ATP has 1, ribose / pentose / sugar, NAD has 2 ; | ref. to additional
2z B B fehybsielis Gyste “Gaben -2 hexose
both have, adenine / purine (base) ; | adenosine
&) Mame the & of chemical reacion which ATP i= made rin i NAD has, nicotinamide / pyrimidine (base) ,
) Rl by during the Krebs cycle . ATP has 3 phosphates, NAD has 2 ; [max 3]
RIS it R T S AT (b) accept synthesise / produce / convert to, for ‘make’ for all mp
{d) Outiing the rales of NAD in tha eytoplasm of a csll. . mil;e (na;rr;_ed), protein / polypeptide / peptides ; A protein synthesis
ranslation
;..;u!u- 4 o .-Em— _ox Jd;hw: mtlah‘m tn fhe oo make (named), disaccharide / oligosaccharide / polysaccharide /
HAD. aa H it Fhwh """"""" glycogen ; R nonmammalian examples such as starch or cellulose
of raduced MAD, the hydmoun 5 ed do Ewuﬁh tnergy for ATP. Spfhase mal;e I(nametlj), triglycerides / lipids / phospholipids / steroids /
= - R S R N N H e e P e IR PR TR R YRR B S S R IS N SR R L R ) c o estero ;
MAD 05 used o Synthes'es dopamie , N A glycogenesis . o
make, nucleotide / polynucleotide / nucleic aci ;
e e O o L L o S O SR S S k leotide / pol leotide / | d/DNA /RNA
A transcription / DNA replication
i - AVP ; e.g. named example of, polymerisation / condensation
- 2] A phosphorylation example
...... e v g R TR LSRR R LB b AR LB [max 3]
{e) Carbohydrates and lipids are used as respiratory substrates. (c) substrate-linked / substrate-level, phosphorylation ;
. - o | condensation reaction [1]
labie 1.1 shows e energy values of carbohydrates and lipids. 1(b)
Table 1.1 (d) hydrogen, carrier / acceptor ; A gets reduced or gains H/ H* and
electrons
- - I donates R H, / hydrogen molecules
respiratory subsirata enargy ""9"-""’”9_' (acts as a) coenzyme ; A enables dehydrogenases to work
carbohydrate 15 B 1(c) ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic
respiration
liphel 29,4 1 aerobic [max 2]
. Expla[n wihy lipids have a higher energy value than carbohydrates. (e) ‘more’ needed once plus implied for second mp
¥ . 1 more, C-H bonds / hydrogen(s) / reduced ; | C-C bonds
........ Lip'de, bave. . bighar, snergy. olus, Hhan, Crbebydrates becasse, e .. d) R more hycrogen bonds R hydrocaroons
accept produces / gives / results in for ‘makes’ in mp 2 and mp3
Coqtadn _imore  Carben  opd hq dogen  per melecule fhap Cﬁ"pﬂh’ drates. 2 (makes) more reduced NAD ;
3 makes more ATP per, gram / molecule / mole / unit mass ;
m{ilqhﬂ*ﬁlmm‘f'hﬂ. l““'ﬁﬁ*“ﬂh#ﬂm“!ﬁ*"s A releases / results in / gives, more energy per, g/ etc.
: 1(e) 4 more, aerobic respiration / electron transport chain (ETC) /
Syihewized: | b——————re e oxidative phosphorylation / chemiosmosis ; A higher rate
of for ‘more’
................................................................................................................................................... [max 2]
[Total: 9]
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Your
Mark Q1 Mark scheme
1 (a) ATP and NAD both play important roles in respiration. Both compouneds ars nusleotides. (a) both have ribose (sugars) ; R ribulose o
(@) play imp A 1(a) ATP has 1, ribose / pentose / sugar, NAD has 2 ; | ref. to additional
Fig. 1.1 represents the molecular strucures of ATF and MAD, hexose ) ) )
: | -+ - both have, adenine / purine (base) ; | 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 ;
1(b) A glycogenesis
Vas make, nucleotide / polynucleotide / nucleic acid / DNA / RNA ;
: A transcription / DNA replication
AVP ; e.g. named example of, polymerisation / condensation
A phosphorylation example
[max 3]
ATP NAD
1(c) (c) substrate-linked / substrate-level, phosphorylation ;
Fig. 1.1 ] | condensation reaction [1]
Using Fig. 1.1, UDITIF'EN the structures of ATP and NAD. (d) hydrogen, carrier / acceptor ; A gets reduced or gains H / H* and
. electrons
Fﬂpj hask 1 W&ﬁﬂi‘ﬁﬂ& ........ Pﬁmﬁﬂﬁ ...................... I donates R H, / hydrogen molecules
- . . a (acts as a) coenzyme ; A enables dehydrogenases to work
&W%W@[ﬂmﬂ .......... L&Q—i’fﬁﬂ'\ﬁdm ...... A 1(d) ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic
F O YT I FIPEE | [ U, N resp'rat'on
LR W L W) ) o O~ SO LI 1L O . . AT = —— 1 aerobic [max 2]
Zﬁnﬂrp ....... CHE....... [ﬂ_’iﬁﬂ“f‘cl ]:Q ------- : mmi’}f«fﬂmj -------- (e) ‘more’ needed once plus implied for second mp
. 1 more, C-H bonds / hydrogen(s) / reduced ; | C-C bonds
...... iE-.......ﬂ..._....ﬂh,:ﬂﬁ.‘lﬂﬂﬂ..,..,.“.,,m ph@ﬁphﬁi‘];'%h’.! R more hydrogen bonds R hydrocarbons
. Lo .[‘.Hm . accept produces / gives / results in for ‘makes’ in mp 2 and mp3
l:mi ....... andl....have...... 0. ..... sifferent..... L 1AM - gocept produces /gives /results
;- o 3 makes more ATP per, gram / molecule / mole / unit mass ;
QE_ """"" b iy _C‘H‘l;@&ﬂ-lf‘ﬂ_ """ .E?-’ll‘f """"" an d """" LR A releases / results in / gives, more energy per, g/ etc.
P}.QSM 4 more, aerobic respiration / electron transport chain (ETC) /
e @Q‘LP" """"""""""""""""""""""""""""""""""""""""""""""""""" oxidative phosphorylation / chemiosmosis ; A higher rate
of for ‘more’
B B e B 8 54 5 05 8 B B B vy mrr e m S memem [max 2]
- [Total: 9]
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{h} ATE PID‘I{;D:I& ann inmnneiiale SRy SOWGE for elabobc P sucly s anabolic
reactions.

State two examples of anabolic reactions in'a-mammal that require ATP as-an energy solrce.
e [£1

(=} MName the typc of chemizal reaction by which ATP la made during the Kreba cycle.

{d) Outiine the roles of NAD inthe eytoplasm of a call.
NPJ.L} b ,f;gz.hmzam@ S S

{e) Carbohydrates and lipida are used az roapiratory substrates.

Tahin 1.1 sheows the anergy valies of radhobyrrates and lipids

Table 1.1
resplratory substrate energy valus/kl g
carbohydrate 15.8
Eple! 39,4

Explain why lipids have a higher energy value than carbohydrates,

hards....are. boken. . duvica . hadi lusis
______________ uring... haden lusif.
[Total: 10}
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1(a)

1(b)

1(c)
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both have ribose (sugars) ; R ribulose

ATP has 1, ribose / pentose / sugar, NAD has 2 ; | ref. to additional
hexose

both have, adenine / purine (base) ; | adenosine

NAD has, nicotinamide / pyrimidine (base) ;

ATP has 3 phosphates, NAD has 2 ; [max 3]

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]

substrate-linked / substrate-level, phosphorylation ;
| condensation reaction [1]

hydrogen, carrier / acceptor ; A gets reduced or gains H / H* and
electrons

I donates R H, / hydrogen molecules

(acts as a) coenzyme ; A enables dehydrogenases to work

ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic
respiration

1 aerobic [max 2]

‘more’ needed once plus implied for second mp
1 more, C-H bonds / hydrogen(s) / reduced ; | 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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