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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]



Select 
page

Your 
Mark

4(a)

4(b)

4(c)(i)

4(c)(ii)

QMID

Page 21 of 49Print Script

Q4 Mark scheme

(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]



Select 
page

Your 
Mark

4(a)

4(b)

4(c)(i)

4(c)(ii)

Page 23 of 49Print Script

Q4 Mark scheme

(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]



Cambridge Assessment International Education
The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA, United Kingdom
t: +44 1223 553554 f: +44 1223 553558
e: info@cambridgeinternational.org www.cambridgeinternational.org

Copyright © UCLES March 2018

mailto:info@cambridgeinternational.org
www.cambridgeinternational.org

	back Button 4: 
	Page 3: Off
	Page 4: 
	Page 5: 
	Page 6: 
	Page 7: 
	Page 8: 
	Page 9: 
	Page 10: 
	Page 11: 
	Page 12: 
	Page 13: 
	Page 14: 

	forward button 4: 
	Page 3: Off
	Page 4: 
	Page 5: 
	Page 6: 
	Page 7: 
	Page 8: 
	Page 9: 
	Page 10: 
	Page 11: 
	Page 12: 
	Page 13: 
	Page 14: 

	Button see exam comments 4: 
	Page 3: Off
	Page 4: 
	Page 5: 
	Page 6: 

	Middle button 4: 
	Page 3: Off
	Page 4: 
	Page 5: 
	Page 6: 

	High Button 4: 
	Page 3: Off
	Page 4: 
	Page 5: 
	Page 6: 

	Low Button 4: 
	Page 3: Off
	Page 4: 
	Page 5: 
	Page 6: 

	See mark scheme Button 4: 
	Page 3: Off
	Page 4: 
	Page 5: 
	Page 6: 

	Comments High: 
	Page 3: Off
	Page 4: 
	Page 5: 
	Page 6: 

	Button see exam comments 5: 
	Page 7: Off
	Page 8: 
	Page 9: 
	Page 10: 

	Middle button 5: 
	Page 7: Off
	Page 8: 
	Page 9: 
	Page 10: 

	High Button 5: 
	Page 7: Off
	Page 8: 
	Page 9: 
	Page 10: 

	Low Button 5: 
	Page 7: Off
	Page 8: 
	Page 9: 
	Page 10: 

	Button See mark scheme 3: 
	Page 7: Off
	Page 8: 
	Page 9: 
	Page 10: 

	Comments Middle: 
	Page 7: Off
	Page 8: 
	Page 9: 
	Page 10: 

	Button see exam comments 6: 
	Page 11: Off
	Page 12: 
	Page 13: 
	Page 14: 

	Middle button 6: 
	Page 11: Off
	Page 12: 
	Page 13: 
	Page 14: 

	High Button 6: 
	Page 11: Off
	Page 12: 
	Page 13: 
	Page 14: 

	Low Button 6: 
	Page 11: Off
	Page 12: 
	Page 13: 
	Page 14: 

	Button See mark scheme 4: 
	Page 11: Off
	Page 12: 
	Page 13: 
	Page 14: 

	Comments Low: 
	Page 11: Off
	Page 12: 
	Page 13: 
	Page 14: 

	Text63: 
	Text64: 
	Text65: 
	Text66: 
	Text67: 
	Text68: 
	Text69: 
	Text70: 
	Text71: 
	Text72: 
	Text73: 
	Text74: 


