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1 (a defective development / increased risk of miscarriage / mutation ; [1] 

(b) 1 

2

idea of switch on gene / transcription ; 

detail of positional problem ; 
e.g. gene may insert in any of the chromosomes
e.g. gene may be within an, intron / non-coding DNA
e.e.g. gene may share promoter with host gene that does not get switched on
this cell [2] 

(c) assume metaphase I unless otherwise stated

metaphase I metaphase II 

11 bivalent  / homologous pairs,  
(line up) 

or 
single chromosomes  
(line up) 

; 

 chiasmata 2 or no chiasmata  ; 

3 46 / 2n / diploid (number of, 
chromosomes) 

or 
23 / n / haploid (number of, 
chromosomes) 

; 

44 undivided centromeres or dividing centromeres ; 

accept from labelled diagram [max 3] 
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(d) comparison - max 2
1 greater total number of oocytes with r-hFSH ; 

2 greater number of, oocytes in metaphase II / secondary oocytes, with r-hFSH ;    

3 comparative figures ; e.g. 763 v 407 / 634 v 323 / 83% v. 79% 
explanation 
4 r-hFSH purer / more concentrated ora 

or 
u-hFSH may have degraded ; ora       [max 3] 

(e) (i) 1

2 

3 

4 

[max 3] 

(ii) 1

2

3 

results same for first three days ; 

higher concentration with r-hFSH from day 3 ; 

greatest difference is at day 12 ; 

highest concentration of u-hFSH at 3 nmol dm–3 and r-hFSH at 9 nmol dm–3 
 or 

r-hFSH highest concentration  × 3 u-hFSH ;

1 thickening of, endometrium / lining of uterus ;  

development of blood capillaries in, endometrium / lining of uterus 
 or 
 endometrium / lining of uterus, becomes more vascular ; 

inhibition of FSH, production / release / secretion ; [max 2] 

[Total: 14]  
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2 (a arrow downwards from cell body into long axon ; [1] 

(b) (i) 1

2 

3 

4 

5 [max 3] 

[max 3] 

1 active transport ;  

ref. to sodium potassium pump ; 

sodium ions out and potassium ions in ;  

against their, concentration / electrochemical, gradient ; 

ref. to, ion diffusion / ion leakage ; 

enter, presynaptic knob / AW ; 

 causes vesicles ;  

to, move to / fuse with, presynaptic membrane ; 

(so) neurotransmitter released (into synaptic cleft)  / exocytosis ; 

1 restoring Na+ gradient / 34% energy, (only) in dendrites ; 

 recycling transmitter and setting up Ca2+ gradient / 6% energy, only in axons ; 

(ii) 1

 2

3

4

(iii) 1

 2

3 so more mitochondria in dendrites as more energy required for 
processes ;  ora [max 2] 

[Total: 9] 
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33 [1] 

[max 4] 

 (a (i) AABBCC ;

(ii) meiosis unsuccessful (in, sterile hybrid / AB) ;

gametes not formed ;

bivalents cannot form / chromosomes cannot pair up / chromosomes are not
homologous ;

polyploidy occurs / chromosomes double ;   A  tetraploid

failure of cell division / all chromosomes in one daughter cell ;   A description

chromosomes can now form pairs / gametes can be formed /
meiosis can be completed ;

(b) (i) in presence of Eβf large number aphids, stop feeding / move ;

in absence of Eβf, few / no, aphids, stop feeding / move ; 

air in Experiment 1, has other chemicals / not pure Eβf or air in Experiment 2 

has only Eβf ; 

Eβf concentration in Experiment 2 may be unnaturally high or Eβf 
concentration unknown in Experiment 1 ; 

different volumes of air in Experiment 1 and Experiment 2 ; 

comparative data quote ; 

e.e.

55% versus 84% or 

54.5% versus 0.9% or 

84% versus 0% or 

54 out of 99 versus 111 out of 132 

54 out of 99 versus 1 out of 113 

111 out of 132 versus 0 out of 106 [max 4] 
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[max 3] 

(ii) Eβf stops aphids settling ;

Eβf attracts, predators of aphids / ladybirds ;

attacked aphids secrete more Eβf ;

aphids not, eating / taking nutrients from, wheat ;

(iii) gene / Eβf, already in, peppermint / various plant species ;

Eβf  not, toxic / harmful to human health ;

no new chemical added to human diet ;

does not kill insects (unlike Bt maize or cotton) ;

aphids still available for, predators / food web ; [max 3] 

[Total: 15] 

Dr. Asher Rana www.chemistryonlinetuition.com asherrana@chemistryonlinetuition.com



[5] 

4 (a channels ;  I voltage-gated

depolarised ;   A positive inside

receptor / generator ;

threshold ;

frequency ;   A number per second / rate  R speed

(b) action potential stimulates neighbouring area of membrane ; AW

Na+, moves sideways / attracted to areas at resting potential ;  A local circuit

causes, Na+ ion channels to open / 2nd depolarisation ;

(transmission) in one direction due to, hyperpolarisation / refractory period ;

myelin sheath / Schwann cell ;

sheath insulates, axon / dendron / neurone ;

depolarisation / action potential, only at nodes of Ranvier / unmyelinated part ; ora

saltatory conduction / action potential ‘jumps’ from node to node ; [max 5] 

[Total:10] 
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