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Unit 3

Topical Questions



Edexcel IAL Biology  -  Unit 3 (WBI13/01)

Past-Paper QUESTIONS by Topic
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Unit 3  ·  Food tests 17

Examiner's insight

Cover both variables - higher temperature and longer time both lower the protein, but use your
gradient to note the 5-day line falls more steeply, and that at 37 °C the two times converge.

3 (b)(iv) Devise   ·   [6 marks]

The process preserves the feed because it kills bacteria (via heating time,
temperature and added acid). Devise a procedure to safely compare the effect of
acid on bacteria.

Model answer

Grow a named, non-pathogenic bacterium on nutrient agar (or in broth). Add the acid
over a range of pH values - e.g. on filter-paper discs, in wells, or added to the broth - with a
water / neutral pH control. Incubate all plates at the same suitable temperature for the
same set time. Assess bacterial growth in a measurable way - e.g. measure the zone of
inhibition or the turbidity. Work aseptically for safety - flame the loop, lift the lid only
partially, disinfect the bench. Wear gloves and goggles because of the acid, and incubate
at a safe temperature.

Mark scheme any six · 6 marks

make a (nutrient) agar plate / broth with the bacterium (1)
use a named / non-pathogenic bacterium (1)
describe how the acid is applied (disc / well / broth) (1)
use a water control / a range of pH (1)
incubate at the same suitable temperature (1)
incubate for the same suitable time (1)
a method of assessing bacterial growth (zone of inhibition / turbidity) (1)
an example of aseptic technique + safety with the acid (gloves / goggles / safe
incubation temperature) (1)

Examiner's insight

A full aseptic plan worth six marks - a safe named bacterium, a pH range with a control,
matched incubation temperature and time, a measurable growth outcome, and aseptic
technique plus acid safety.

June 2025   ·   Question 3   ·   Starch testing in cassava

3 (a)(i) Describe   ·   [3 marks]

Cassava roots have a high starch content. Describe the structure of starch.

Model answer

Starch is a polymer of alpha-glucose molecules joined by glycosidic bonds. It is a
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Examiner's insight

Keep the units in the heading, not the table body, and read each pH/mitotic-index pair
carefully from the graph.

2 (c)(ii) Calculate   ·   [3 marks]

The photograph shows 35 cells from a root tip at one of the pH values investigated.
Calculate the mitotic index of this root tip, and use the graph to determine the pH at
which it was grown.

Model answer

Count the cells in mmiittoossiiss in the photograph: 3 out of the 35 cells. Mitotic index = (3
÷ 35) × 100 = 8.6 % (8.57%). Reading this value off the graph gives pH ~ 5.7 (or 6.9 -
the curve reaches 8.6% at two pH values).

Mark scheme 3 marks

number of cells in mitosis identified (1)
mitotic index calculated (3 ÷ 35 × 100 = 8.6%) (1)
corresponding pH read from the graph (5.7 and/or 6.9) (1)

Ignore: a correct answer with no working gains two marks; pH ± 0.05; a correct reading of any MI
answer

Examiner's insight

Count the dividing cells, work out the index, then read the pH back off your graph - either 5.7
or 6.9 is accepted.

2 (c)(iii) Explain   ·   [4 marks]

Explain why the mitotic index is affected by pH, as shown by the graph.

Model answer

The reactions of the cceellll ccyyccllee are controlled by enzymes, which are proteins. pH 6.2
is the optimum for these enzymes, giving the highest mitotic index. Above or below the
optimum the active site changes shape (the enzyme begins to denature as the bonds
holding its shape are disrupted), so fewer enzyme-substrate complexes form and the
mitotic index falls.

Mark scheme any four · 4 marks
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Model answer

CCoonncclluussiioonn 1: baking gives significantly more resistant starch than frying - justified
because the standard deviations do not overlap in any of the cases. CCoonncclluussiioonn 2:
potatoes served cold have significantly more resistant starch than those served hot -
justified because their standard deviations do not overlap (in all but one case). (There is
no significant difference between the three varieties, because their standard deviations
overlap in every case.)

Mark scheme any two conclusions with justifications · 4 marks

variety: no significant difference between varieties - because the SDs overlap (1)
cooking: baking gives significantly more resistant starch than frying - because the SDs
do not overlap (1)
temperature: served cold gives significantly more than served hot - because the SDs do
not overlap (1)

Ignore: explanations speculating about the cooking chemistry (not supported by the data)
Examiner's insight

Justify each conclusion using the standard deviations (do they overlap or not?), not by
speculating about what heating does - that was the mark most people missed.

2 (c)(i) Describe   ·   [3 marks]

Fats contain triglyceride molecules. Describe how a triglyceride molecule is made
from its component molecules.

Model answer

Three fatty acids join to one glycerol molecule, by ccoonnddeennssaattiioonn reactions,
forming three ester bonds (and releasing water).

Mark scheme 3 marks
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Examiner's insight

Most knew the free-radical link. The commonest error was saying vitamin C prevents free
radicals from being produced, rather than reducing/neutralising the ones already present.

1 (b)(i) Describe   ·   [5 marks]

The effect of storage time and temperature on the vitamin C content of four foods
was investigated. Describe a method to allow a quantitative comparison of the
vitamin C content of two of these foods.

Model answer

Use equal (controlled) masses of the two foods, and the same extraction method (e.g.
macerate with the same volume of distilled water and filter the same way). Measure out
the same volume of DCPIP solution into each tube. Add the food extract dropwise until
the blue DCPIP just goes colourless (the end-point). Record the volume (or number of
drops) of extract needed. Convert to vitamin C content by calibrating DCPIP against a
known vitamin C standard - e.g. vitamin C concentration = (volume of standard vitamin C
÷ volume of food extract added) - so the two foods can be compared quantitatively.

Mark scheme 5 marks (6 scoring points, max 5)

accept stated detail e.g. same volume of distilled water / same filtering method
use {equal / controlled} masses of the foods (1)
use a {standard / same} extraction method (1)
measure out {equal / same} volume of DCPIP solution (1)
add food extract dropwise until {no colour remains / blue to colourless} (1)
record {volume / number of drops} used (1)
explain how to calculate vitamin C content / calibrate DCPIP with a known vitamin C
concentration (1)

Ignore: ignore colorimeter / colour charts here
Examiner's insight

A five-mark method needs specific detail at every stage. Because the question asks for a valid
COMPARISON, the same mass of food and same volume of water were often missed. Few
clearly said how the test results give the actual vitamin C content.

1 (b)(ii) State   ·   [1 mark]

State the independent variable in this investigation.

Model answer

The type of food / fruit. (Storage time and storage tteemmppeerraattuurree were also varied.)

Mark scheme 1 mark

allow (storage) time / (storage) temperature
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