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Question Answer Marks

1(a)(i) type(s) of enzyme / endoprotease or exoprotease ; 1

1(a)(ii) temperature + pH + time intervals between samples ; 1

1(a)(iii) method must match the related variable 

any two from:

temperature – use a water-bath / incubator ;

pH – use a (named) buffer ;

time intervals – use a stop-clock / stop-watch / timer / AW ;

2

1(a)(iv) idea of:

two (successive) chromatograms give the same results 
or
no more change in, results / chromatograms / spots ;

1
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(1)(b) accept marks from a labelled diagram 

any eight from:

max 7 from marking points 1–12

1	 ref. to drawing or using, a base line / line of origin ;     R if using pen or ink to draw base line

2	 ref. to suitable method of applying sample to give a small spot (on the chromatography paper) ;

3	 idea of chromatograms using hydrolysed extracts of both enzymes ;

4	 ref. to same number of applications applied to origin ;

5	 idea of concentrating the extract ;     e.g. �by drying between adding spots or concentrating the extract by evaporation 
before use

6	 ref. to placing in solvent so that the level of solvent is below the, origin line / sample ;

7	 ref. to covering to, prevent evaporation / maintain a saturated environment ;
 
8	 ref. to running all chromatograms for same time
	 or
	 ref. to running all chromatograms until same distance moved by solvent front ;

R if allow to run off the end

9	 ref. to drying before spraying with dye ;

10	 idea of running at least 3 chromatograms for each enzyme ;

11	 ref. to taking mean of distances travelled by each spot or taking mean of Rf values ;

8
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1(b) 12	 any one from:

	 ref. to flammable solvents and no naked flames ;

	 ref. to flammable solvent or toxic, solvent / dye, and safe disposal ; 

	 ref. to allergy to, dyes / solvents, and wear gloves ;

	 ref. to harmful / toxic / irritant / corrosive solvent or dye and wear gloves / mask / eye protection / use fume cupboard / keep 
covered ;
I chemicals unqualified

13	 ref. to, observe / count, the number of, products / spots, (for each enzyme)
	 or 
	 measurement of the distance moved by each, product / spot, (for each enzyme) ;

14	 comparison between chromatograms of the different proteases ;

1(c) must state whether supported or not with the reason
allow yes / no, true / false, does / does not, as alternative words for supported / not supported 

1	 not supported, because different numbers of bonds are cut so cannot compare the enzymes ;    ORA

2	 not supported, because some products will be dipeptides (and tripeptides) ;

3	 supported, because the endoprotease gives the exoprotease more ‘ends’ to work on 
	 or
	 not supported because there will be, more / different, dipeptides since endoprotease created new ‘ends’ ;

3

1(d)(i) ring around the 3rd spot from the left on both chromatograms ; 
I any circles on the electrophoretograms
R if extra spots ringed

1
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1(d)(ii) idea that the sickle cell, peptide / fragment / amino acid, has moved, a different distance / further, (compared to the normal 
peptide) / ORA
or
idea that the (sickle cell), peptide / fragment / amino acid, has a different, charge / solubility, (compared to the normal peptide) ;

1

Question Answer Marks

2(a)(i) dependent variable: number of chromosomes in the cells of the embryo ; 1

2(a)(ii) idea of the species / source of pollen on the stigma ; 1

2(b) accept marks from a fully annotated diagram

any three from:

1	 from cross A × B the chromosome number is half of the chromosome number of each parent ;

2	 (due to) fusion of gametes with 6 chromosomes and gametes with 10 chromosomes / half the number of chromosomes 
compared to the parents ;

3	 idea that, gametes / pollen, are produced by meiosis ;

4	 from cross A × C the chromosome number is double the expected hybrid number ;

5	 idea that mitosis (of the zygote / embryo) has not occurred correctly so chromosomes have stayed together in one cell (so 
number has doubled)

	 or
	 meiosis has not occurred correctly so chromosomes have stayed together in one cell (so number has doubled in 

gametes) ;

3

2(c)(i) A × B: a variable number (between 0 and 16) / any number in the range from 0–16
and
A × C: 13 ;

1
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2(c)(ii) any one from:

(gametes) will not have complete set of chromosomes ;

pollen of hybrid A × B has variable number of chromosomes ;

pollen (from A × B) that fertilised another plant would have a, different / random, number of chromosomes ;

pollen with, different / random, chromosomes may not be able to, grow / fertilise, the female gamete ;

1

2(d)(i) mean = 46 ;

mode = 48 and median = 46 ;

2

2(d)(ii) any one from: 

continuous / normal, distribution ; 

standard deviations are similar ;

size of the two samples is fewer than 30 ;

1

2(d)(iii) there is no difference in the percentage germination of grains from, cross A × B and cross A × C / the two crosses ; 1

2(d)(iv) idea of subtracting two from total number of samples since there are two sets of data to compare ; 
A as a formula 
(11 – 1) + (11 – 1) / 22 – 2 (= 20)

1


