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BIOLOGY 0610/61

Paper 6 Alternative to Practical May/June 2020

1 hour

You must answer on the question paper.

No additional materials are needed.

INSTRUCTIONS
● Answer all questions.
● Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.
● Write your name, centre number and candidate number in the boxes at the top of the page.
● Write your answer to each question in the space provided.
● Do not use an erasable pen or correction fluid.
● Do not write on any bar codes.
● You may use a calculator.
● You should show all your working and use appropriate units.

INFORMATION
● The total mark for this paper is 40.
● The number of marks for each question or part question is shown in brackets [ ].



2

0610/61/M/J/20© UCLES 2020

1 Sugars are a source of energy in the diet.

 A student wanted to estimate the concentration of glucose in an energy drink (D).

 Step 1 Three test-tubes were labelled A, B and C. 
     
 Step 2  Three different concentrations of glucose solution were prepared as shown in Table 1.1.

 (a) (i) Complete Table 1.1 by calculating and writing in the volume of 4% glucose solution used 
in test-tube B. 

Table 1.1

test-tube volume of 4% glucose solution 
/ cm3

volume of distilled water
/ cm3

percentage concentration 
of glucose solution

A 10.0 0.0 4

B 5.0 2

C 2.5 7.5 1

 [1]

 Step 3  5 cm3 of Benedict’s solution was added to each of the glucose solutions in test-tubes A, 
B and C. Each test-tube was gently shaken for 3 seconds to mix the contents.

 Step 4  5 cm3 of Benedict’s solution was added to test-tube D which contained 10 cm3 of energy 
drink D. The test-tube was gently shaken for 3 seconds to mix the contents.

 Step 5 Hot water was put into a beaker that was used as a water-bath.

 Step 6 The temperature of the hot water in the water-bath (initial temperature) was measured.
 
 Step 7 Test-tube A was put into the water-bath and a stop-clock was started. 

 Step 8  Test-tube A was observed and the stop-clock was stopped when the contents of the 
test-tube first changed colour.

 Step 9 Test-tube A was removed from the water-bath. 
   
 Step 10 Steps 7, 8 and 9 were repeated with test-tubes B, C and D.

 Step 11  The final temperature of the water in the water-bath was measured at the end of the 
investigation. 
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(ii) Fig. 1.1 shows the appearance of the thermometer in step 6 and in step 11.

initial temperature
step 6

final temperature
step 11

°C °C

Fig. 1.1

 Record the temperatures shown in Fig. 1.1 in Table 1.2.

Table 1.2

step 6 initial temperature / °C step 11 final temperature / °C

[1]
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(iii) Fig. 1.2 shows the stop-clock readings for each test-tube in step 8.

00:36 01:27 02:45 01:30

test-tube A test-tube B test-tube C test-tube D

minutes:seconds minutes:seconds minutes:seconds minutes:seconds

Fig. 1.2

 Convert the times shown in Fig. 1.2 to seconds.

 Prepare a table and record these times in your table.

[3]

(iv) Estimate the concentration of glucose in energy drink D using the information in Table 1.1
and the results in your table in 1(a)(iii).

 .......................................................% [1]

(v) Explain how you estimated the concentration of glucose in energy drink D in 1(a)(iv).

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [1]
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(b) Fig. 1.1 and Table 1.2 may indicate that there is a source of error in this investigation.

(i) Identify the possible source of error and suggest one way the method could be improved
to reduce this error.

source of error  ...................................................................................................................

 ...........................................................................................................................................

improvement  .....................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................
[2]

(ii) Explain how the error identified in 1(b)(i) could affect the results and the estimation of
the concentration of glucose in energy drink D.

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

(c) (i) State two variables that were kept constant in the investigation in 1(a).

1  ........................................................................................................................................

2  ........................................................................................................................................
[2]

(ii) State one reason why the student should wear eye protection when carrying out this
investigation.

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [1]
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 (d) Barley grains are used in the food industry as a source of sugars. Barley grains contain 
starch. Starch can be broken down into sugars by enzymes. 

  Students made a starch suspension from barley grains to investigate the breakdown of 
starch by enzymes. The starch suspension contained 100 g of starch. They mixed the starch 
suspension with enzymes and recorded the mass of starch remaining in the mixture at 
different times.

  The results are shown in Table 1.3. 

Table 1.3

time / minutes mass of starch remaining / g

0 100

5 58

10 40

20 32

40 28

  (i) Plot a line graph on the grid of the data in Table 1.3.

 [4]
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(ii) Describe the trend shown in your graph.

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

(iii) Estimate the mass of starch remaining at 15 minutes.

 Show on your graph how you obtained your answer.

 ............................................................. g
[2]

(iv) Calculate the rate of starch breakdown in the first five minutes using the information in
Table 1.3 or your graph.

 .....................................  g per minute [1]



(e) Plan an investigation to determine the effect of temperature on the breakdown of starch by
enzymes.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [6]

[Total: 27]



(a)(i) Complete Table 1.1 (test-tube B) 
In every tube, the total volume of glucose solution + water is 10.0 cm3 (e.g. A is 10.0 
+ 0.0 and C is 2.5 + 7.5).

For test-tube B, the water volume is 5.0 cm3, so the volume of 4% glucose solution 
must be: 

10.0 − 5.0 = 5.0 cm3 

✅ Volume of 4% glucose solution in B = 5.0 cm3

(a)(ii) Record the temperatures (Fig. 1.1 → Table 1.2) 
From the thermometer readings: 

• Step 6 initial temperature = 80 °C
• Step 11 final temperature = 60 °C

✅ Table 1.2: 80 °C and 60 °C

(a)(iii) Convert the stop-clock times to seconds and 
record in a table 
Convert minutes:seconds to seconds using: (minutes × 60) + seconds 

• A: 00:36 → 0 × 60 + 36 = 36 s
• B: 01:27 → 1 × 60 + 27 = 87 s
• C: 02:45 → 2 × 60 + 45 = 165 s
• D: 01:30 → 1 × 60 + 30 = 90 s

Table (required format): 

test-tube time taken for colour change / s 
A 36 

Question no. 1

https://chatgpt.com/s/t_694f7ada2bf08191b047bf3ff6d8c212



test-tube time taken for colour change / s 
B 87 
C 165 
D 90 

(a)(iv) Estimate the concentration of glucose in energy 
drink D 
Benedict’s colour change happens faster when glucose concentration is higher. 

Compare D (90 s) with the known standards: 

• A (4%) = 36 s (much faster)
• B (2%) = 87 s (very close)
• C (1%) = 165 s (much slower)

Since D’s time (90 s) is closest to B (87 s): 

✅ Estimated glucose concentration in D = 2%

(a)(v) Explain how the estimate was made 
I estimated the glucose concentration in drink D by comparing the time taken for D to 
first change colour with the times for the known glucose concentrations in A, B and C. 
Since drink D took 90 s, and this was closest to test-tube B (87 s), which was 2% 
glucose, I concluded that drink D contained about 2% glucose. 

(b)(i) Source of error and one improvement 
Source of error: 
The water-bath temperature was not kept constant; it fell from 80 °C to 60 °C 
during the investigation. 

https://chatgpt.com/s/t_694f7ada2bf08191b047bf3ff6d8c212



Improvement: 
Use a thermostatically controlled water-bath (or keep heating/adding hot water and 
monitoring continuously) so the temperature stays constant throughout. 

(b)(ii) Effect of this error on results and the estimate 
for D 
As temperature decreases, the Benedict’s reaction occurs more slowly, so the time 
taken to first change colour becomes longer. This makes results less reliable and 
could cause the student to underestimate the glucose concentration in D, because a 
longer time might be wrongly interpreted as meaning a lower glucose concentration. 

(c)(i) Two variables kept constant in 1(a) 
Two valid examples are: 

1. Volume of glucose solution / energy drink used (10 cm3 in each tube)
2. Volume of Benedict’s solution added (5 cm3 in each tube)

(Other acceptable constants include the same Benedict’s concentration and the same 
mixing time (3 s).) 

(c)(ii) One reason for wearing eye protection 
Eye protection should be worn because hot liquids may splash when the test-tubes are 
heated in the water-bath (and Benedict’s solution can also be harmful if it splashes into 
eyes). Goggles protect the eyes from burns/chemical splashes. 

(d)(i) Line graph for Table 1.3 (real image) 
Here is a correctly plotted line graph with labelled axes and all five points joined: 

https://chatgpt.com/s/t_694f7ada2bf08191b047bf3ff6d8c212



(d)(ii) Describe the pattern in the results 
The mass of starch remaining decreases with time, showing starch is being broken 
down. The decrease is rapid at first (0 to 10 minutes), then it slows down and begins 
to level off (20 to 40 minutes), suggesting the reaction rate is reducing as substrate 
becomes limited (or products build up / enzyme becomes less effective over time). 

(d)(iv) Calculate the rate over the first 5 minutes 
From 0 to 5 minutes, starch mass falls from 100 g to 58 g. 

https://chatgpt.com/s/t_694f7ada2bf08191b047bf3ff6d8c212



Decrease in mass = 100 − 58 = 42 g over 5 minutes 

Rate = 42 ÷ 5 = 8.4 g per minute 

✅ Rate = 8.4 g min−1

(e) Plan an investigation to determine the effect of
temperature on starch breakdown by enzymes (6
marks)
To investigate how temperature affects starch breakdown, I would prepare a starch 
suspension and mix it with a fixed concentration of a starch-digesting enzyme (for 
example amylase). I would set up at least two (preferably several) different 
temperatures, such as 20 °C, 30 °C, 40 °C, 50 °C and 60 °C, using thermostatically 
controlled water-baths so that each temperature is maintained accurately. 

For each temperature, I would place equal volumes of starch suspension and enzyme 
solution into a test-tube (for example 5 cm3 starch + 5 cm3 enzyme), mix thoroughly, 
and immediately start timing. To measure the progress of starch breakdown, I could use 
iodine solution: at regular intervals (e.g. every 30 seconds), I would place a drop of the 
reaction mixture onto a spotting tile and add a drop of iodine. I would record the time 
taken until the iodine stays brown (no blue-black), which shows that starch has been 
fully broken down. Alternatively, I could use Benedict’s test at fixed times to measure 
the amount of reducing sugar produced, but the iodine method directly tracks starch 
disappearance. 

The independent variable is the temperature of the reaction mixture. The dependent 
variable is either the time taken for iodine to remain brown (no starch left) or the 
amount of reducing sugar produced in a fixed time. To make it a fair test, I would 
keep important variables constant: the same type of enzyme, the same enzyme 
concentration, the same starch concentration, the same volumes, the same pH 
(using a buffer), and the same sampling intervals. I would repeat each temperature 
condition at least two more times and calculate a mean, improving reliability. 

For safety, I would wear eye protection and take care with hot water-baths to avoid 
splashes and burns. 

https://chatgpt.com/s/t_694f7ada2bf08191b047bf3ff6d8c212
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2 (a) Human reproduction involves a male gamete (sperm) and a female gamete (ovum).

Fig. 2.1 is a photomicrograph of a single ovum and many sperm cells during fertilisation.

Line AB represents the diameter of the ovum.

Line CD represents the length of one sperm cell.
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A

B

D

C

Fig. 2.1

  (i) Measure the lengths of lines AB and CD on Fig. 2.1. Include the unit.

   length of line AB ................................           length of line CD ................................ [1]

  (ii) The actual diameter of the ovum is 0.10 mm. 

   Calculate the magnification of the ovum in Fig. 2.1 using the formula:

magnification = length of line AB on Fig. 2.1
actual diameter of ovum

  ..........................................................  [1]

  (iii) Calculate the actual length of the sperm cell using the magnification you calculated in 
2(a)(ii) and the formula:

magnification = length of line CD on Fig. 2.1
actual length of sperm cell

   Give your answer to two decimal places.

  ......................................................... mm
 [3]
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 (b) Fig. 2.2 is a different photomicrograph of an ovum and one sperm cell.

Fig. 2.2

  (i) Make a large drawing of the ovum and the sperm cell shown in Fig. 2.2. 

   Label the ovum on your drawing.

 [5]
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  (ii) State three visible differences between the ovum and the sperm cell that can be seen in 
Fig. 2.2.

1  ........................................................................................................................................

 ...........................................................................................................................................

2  ........................................................................................................................................

 ...........................................................................................................................................

3  ........................................................................................................................................

 ...........................................................................................................................................
 [3]

 [Total: 13]



(a)(i) Measuring lines AB and CD (with units) 

From Fig. 2.1, the measured lengths are: 

• Length of line AB = 70 mm
• Length of line CD = 22 mm

(These are within the accepted tolerance of ±1 mm.) 

(a)(ii) Magnification of the ovum 

You are told the actual diameter of the ovum = 0.10 mm. 

Magnification is: 

magnification = (length of AB on the figure) ÷ (actual diameter of ovum) 

So: 

magnification = 70 mm ÷ 0.10 mm = 700 

Therefore, the magnification of the ovum is 700×. 

(a)(iii) Actual length of the sperm cell 

Using the given relationship: 

magnification = (length of CD on the figure) ÷ (actual length of sperm cell) 

Rearranging: 

actual length of sperm cell = (length of CD on the figure) ÷ magnification 

Substitute values: 

actual length = 22 mm ÷ 700 = 0.031428… mm 

To two decimal places: 

Question no. 2

https://chatgpt.com/s/t_694f7ad62e248191b63a7329dea072f0



actual length of sperm cell = 0.03 mm 

(b)(i) Large drawing of the ovum and sperm cell (Fig. 
2.2), with ovum labelled 

Here is a clear line drawing (no shading), with the ovum labelled using a label line 
touching the ovum, and with the sperm head and long tail in correct proportions: 

(b)(ii) Three visible differences between the ovum and the sperm cell (Fig. 2.2) 

1. The ovum is much larger than the sperm cell.
2. The ovum is roughly round, whereas the sperm cell is long and thin with a tail.
3. The ovum has a rough/textured surface, while the sperm cell surface appears

smoother.

https://chatgpt.com/s/t_694f7ad62e248191b63a7329dea072f0



12

0610/61/M/J/20© UCLES 2020

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge 
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download 
at www.cambridgeinternational.org after the live examination series.

Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of 
Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

BLANK PAGE


	IGCSE Biology 0610 Paper 6
	IGCSE Biology 0610 Paper 6
	0610_s20_qp_61
	Blank Page

	0610_s20_qp_62
	0610_s20_qp_63
	0610_w20_qp_61
	0610_w20_qp_62
	0610_w20_qp_63
	0610_s21_qp_61
	0610_s21_qp_62
	0610_s21_qp_63
	0610_w21_qp_61
	0610_w21_qp_62
	0610_w21_qp_63
	0610_s22_qp_61
	0610_s22_qp_62
	0610_s22_qp_63
	Blank Page

	0610_w22_qp_61
	Blank Page

	0610_w22_qp_62
	0610_w22_qp_63
	0610_s23_qp_61
	061061_Summer_2023_Q2.pdf
	(a)(i) Large diagram of the carrot root cross-section
	Correctly labelled emphasised structure (example image)

	(a)(ii) Measurement and calculation of actual diameter
	(b)(i) Dependent variable
	(b)(ii) Two variables kept constant
	(b)(iii) Importance of drying the carrot cubes
	(b)(iv) Line graph of results
	Correct line graph appearance

	(b)(v) Concentration with no change in mass
	(b)(vi) Percentage change in mass at 0.4 mol per dm³
	(b)(vii) Reason for collecting several sets of results


	0610_s23_qp_62
	0610_s23_qp_63
	0610_w23_qp_61
	061061_Winter_2023_Q1.pdf
	(a)(i) Table of results (Fig. 1.1 and Fig. 1.2)
	(a)(ii) Rate of heat loss for A and B during the 5 minutes
	(a)(iii) Effect of penguin body size on rate of heat loss
	(b)(i) Independent variable
	(b)(ii) One variable that should be kept constant
	(c)(i) Plan an investigation to determine the effect of temperature on the rate of diffusion in model cells
	(c)(ii) Surface area to volume ratio of a 1 cm agar cube

	061061_Winter_2023_Q2.pdf
	(a) Measuring and calculating the length of the lizard
	(b)(i) Differences between lizard and human blood cells
	(b)(ii) Drawing of the white blood cell
	Labels to include

	(c)(i) Identifying the dependent variable
	(c)(ii) Line graph of haemoglobin mass
	(c)(iii) Estimating haemoglobin mass at 17 days
	(d)(i) Conclusion about carbohydrate intake
	(d)(ii) Variables controlled when selecting athletes
	(e)(i) Testing for reducing sugars
	(e)(ii) Testing for starch


	0610_w23_qp_62
	0610_w23_qp_63
	061063_Winter_2023_Q2.pdf
	(a)(i) Large drawing (guard cells + two complete epidermal cells) [4]
	(a)(ii) Measure PQ and calculate the actual guard cell length [3]
	(b) Potometer investigation (wind speed vs transpiration)
	(b)(i) Dependent variable [1]
	(b)(ii) Two factors kept constant [2]
	(b)(iii) Purpose of the petroleum jelly [1]
	(b)(iv) Why the investigation was repeated [1]
	(b)(v) Line graph of Table 2.1 [4]
	(b)(vi) Estimate at wind speed = 15 km per hour [2]



	0610_s24_qp_61
	0610_s24_qp_62
	061062_Summer_2024_Q1..pdf
	✅ (a)(i) Complete Table 1.1 (final volume in beaker A2) [1]
	✅ (a)(ii) Measure the height of yellow agar jelly and record results in a table [4]
	✅ Results Table (Exam-Ready)

	✅ (a)(iii) State a conclusion for the investigation [1]
	✅ (a)(iv) Identify the independent and dependent variables [2]
	Independent variable (IV)
	Dependent variable (DV)

	✅ (a)(v) Record the temperature shown in Fig. 1.2 [1]
	✅ (a)(vi) Explain why temperature change was not a significant error [1]
	✅ (a)(vii) Suggest a control experiment [1]
	✅ (a)(viii) Repeat for 30 minutes instead of 20 minutes – how would results differ? [1]
	✅ (b)(i) Calculate the volume of the 4 mm cube [1]
	✅ (b)(ii) Plot a line graph (length vs time) [4]
	x-axis: length of cube sides (mm)
	y-axis: time taken to become yellow (s)
	✅ Sketch of the expected shape (not exact grid but correct trend)

	✅ (b)(iii) Estimate time for a 3 mm cube [2]
	✅ (b)(iv) State two variables that should have been kept constant [2]
	✅ FINAL ANSWERS SUMMARY (Quick Check)
	(a)(i) 20 cm³
	(a)(ii) Table (1.00 → 25 mm, 0.10 → 14 mm, 0.01 → 5 mm)
	(a)(iii) Higher acid concentration → faster diffusion
	(a)(iv) IV = acid concentration, DV = height of yellow agar
	(a)(v) 23 C
	(a)(vi) Temperature change affects all equally
	(a)(vii) Use water instead of acid (control)
	(a)(viii) Yellow height increases in all tubes
	(b)(i) 64 mm³
	(b)(ii) Correct labelled graph (5 points + curve)
	(b)(iii) ~48 s
	(b)(iv) Temperature + acid concentration


	061062_Summer_2024_Q2..pdf
	(a)(i) Large biological drawing of the seedling
	(a)(ii) Measurement and magnification
	(a)(iii) Similarity and differences between seedlings P and Q
	(b) Testing seedlings for starch and reducing sugars
	Starch test
	Reducing sugar test

	(c) Investigation to find how light intensity affects the angle of growth


	0610_s24_qp_63
	0610_w24_qp_61
	061061_Winter_2024._Q3.pdf
	(a) Measuring and calculating the length of the banana borer
	(b)(i) Differences between the strawberry leaf and the banana leaf
	(b)(ii) Indicator for carbon dioxide
	(c) Diagram of the banana flower
	(d)(i) Calculating mass of guava needed for 14.5 g of protein
	(d)(ii) Bar chart of protein content
	(d)(iii) Dependent variable
	(e) Food tests for protein and starch


	0610_w24_qp_62
	0610_w24_qp_63
	0610_s25_qp_61
	061061_Summer_2025_Q2.pdf
	(a)(i) Colour of DCPIP before vitamin C is added
	(a)(ii) Two variables kept constant
	(b)(i) Line graph of Table 2.1 (with correct labels and units)
	(b)(ii) Estimate vitamin C concentration of orange juice
	(c)(i) Conclusion from Table 2.2
	(c)(ii) Meaning of an anomalous result
	(c)(iii) Anomalous result circled
	(c)(iv) Percentage change for sample 3 (fresh → stored)
	(d)(i) Large diagram of the strawberry fruit (cut in half)
	(d)(ii) Measure PQ and calculate actual diameter (3 s.f.)
	(e) Test a strawberry fruit for reducing sugars (2 marks)


	0610_s25_qp_62
	061062_Summer_2025_Q1..pdf
	✅ (a)(i) Volumes of S and W to make 50 cm³ of 0.5 mol dm³ salt solution
	✅ (a)(ii) Measure the total length of the 10 potato discs in Fig. 1.4
	✅ (a)(iii) Table to record results (including salt concentration)
	✅ (a)(iv) Change in total length of 10 potato discs in each beaker
	Beaker S1
	Beaker S2
	Beaker S3

	✅ (a)(v) Conclusion for the results
	✅ (a)(vi) Dependent variable in this investigation
	✅ (a)(vii) Why use 10 potato discs instead of 1 disc?
	✅ (a)(viii) One safety precaution when preparing the potato discs
	✅ (b) Identify the solution and conclusion (yellow-brown → blue-black)
	✅ (c)(i) Draw a large diagram of the leaf shown in Fig. 1.5 (4 marks)
	✅ (c)(ii) Measure PQ and calculate magnification (to 2 significant figures)
	✅ (c)(iii) Compare leaves in Fig. 1.5 and Fig. 1.6
	✅ One visible difference (not size)
	✅ One visible similarity



	0610_s25_qp_63


	IGCSE Biology 0610 Paper 6.
	0610_w25_qp_61
	0610_w25_qp_62
	0610_w25_qp_63 (1)




