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6(a)(i) any three from: 3
1 trp operon regulatory gene / trpR, codes for an inactive repressor
erldoperon regulatory gene /lacl, codes for active repressor ;
2 lac operon does not have an attenuator ; ora
3 lac operon has fewer structural genes
grvs 5 structural genes ;
4 lac operon uses, an inducer/ (allo)lactose
and
trp operon uses, a repressor / tryptophan ;
5 (allo)lactose, binds /inactivates, repressor, so repressor, leaves / cannot bind to, operator
ti;gtophan, binds / activates, repressor, so repressor can bind to operator ;
6 (allo)lactose causes genes to be, transcribed / switched on / expressed
?rggtophan causes genes to be not, transcribed / switched on / expressed ;
6(a)(ii) any one from: 1
1 (share) one promoter ;
2 all, enzymes/ proteins / products, work together ;
6(a)(iii) structural genes: 2
code for, enzymes / structural proteins / non-regulatory proteins / rRNA/tRNA ;
regulatory genes:
code for, proteins / products, that control, gene expression / transcription ;
A code for, transcription factors / repressor proteins
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6(a)(iv) any two from: 2
1 end-product inhibition / negative feedback / feedback inhibition ;
2 tryptophan, binds to/ activates, repressor
?ryr ptophan allows repressor to bind to operator ;
3 tryptophan, stops/reduces, trpA or gene transcription / trpA or gene expression /
protein synthesis / tryptophan synthase being made ;
6(b)(i) any four from: 4
1 (gibberellin) binds to receptor ;
2 ref. enzyme ;
3 (enzyme causes) DELLA breakdown ;
4  DELLA no longer, binds to / inhibits, transcription factor / PIF ;
5 (so) transcription factor / PIF / RNA polymerase, binds to, DNA/ promoter ;
6 (growth) genes, switched on/expressed/ transcribed ;
6(b)(ii) mark first answer 1
transcription factor(s) ;
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7(a) dominant — allele always has effect on phenotype / allele expressed in homozygote and heterozygote / allele always 2
expressed ;
recessive — allele only has effect on phenotype if dominant allele absent/only expressed in homozygote ;
7(b) symbols Z8B = allele for bronze feathers 5
Z° = allele for brown feathers :
parents phenotypes bronze male brown female
parents genotypes z87° X W
gametes ZB Z° Z° w
offspring genotypes ZBz° ZBw zZbzb Z°W
offspring phenotypes  bronze male bronze female brown male brown female;
ecf for putting allele on W
ecf for incorrect symbols with no superscript
ecf for different letters for alleles
no sex chromosomes = no marks
7(c) 1 cross with brown female ; 3
2 if all offspring bronze then male is, homozygous / Z8ZB ;
3 if (some offspring are bronze and) some are brown then male is, heterozygous /287" ;
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8(a)

C pointing to the microvilli adjacent to the proximal convoluted tubule lumen ;
P pointing to the basal membrane adjacent to the blood capillary ;

label line must touch a membrane (not a space)

2

8(b)

any five from:
1 microvilli for large surface area (for reabsorption) ;
2 (large surface area) for many, cotransporters / carrier proteins ;
3 cotransporter (proteins) to absorb sodium ions with, glucose / amino acids ; A idea of secondary active transport
4  tight junctions between cells so substances have to pass through the cells/ AW ;
5 many mitochondria to produce ATP ;
6 (ATP) for the sodium (potassium) pumps
or

(ATP) to pump/ actively transport, sodium ions (into the blood) ;

7 folded basal membrane for many sodium (potassium) pumps ;

8(c)

2.0

0.03

o

67 ;

if % given then accept 66 ecf for second mark point only
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%) phase of action potential state of voltage-gated channels 3
A 2
C 1
E 3
F 3
G 2 s
5 correct = 3 marks
3/4 correct = 2 marks
1/2 correct = 1 mark
9(b) any three from: 3

1 Schwann cells, wrap around the axon/form the myelin sheath ;

2 insulates (axon)/ prevents movement of ions ;

3 depolarisation / action potentials, can only occur at nodes (of Ranvier) ;
4  ref. to long(er) local circuits / (nodes are) 1-3 mm apatrt ;

5 action potentials, move by saltatory conduction / jump from node to node ;

6 speed of transmission is, fast(er) /100 ms ;
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10(a) any four from: 4
1 decreasing/low, blood glucose concentration causes, increase in glucagon concentration / glucagon secretion ;
2 glucagon acts on liver cells ;

3 glycogenolysis/described ; R is glucagon breaks down glycogen

4 gluconeogenesis/described ;

5 so, glucose is released into the blood / blood glucose concentration increases ;

6 ref. to negative feedback ;

10(b) complementary ; 3

G-protein ;

adenyl(yl) cyclase ;
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