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1 A student tested some solid egg white for protein.

 (a) (i) Describe the method the student would use to test the egg white for protein.

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

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

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

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

  (ii) Describe how the student’s observations would allow them to decide whether the egg 
white contained protein or not. 

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

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

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

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

  (iii) You would be expected to wear eye protection for this investigation.
   State one other safety procedure you should follow.

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

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

   Some students investigated the effect of different concentrations of enzyme on cooked 
egg white.

   The students set up three test-tubes, A, B and C, as shown in Fig. 1.1.

   They timed how long it took for all of the pieces of egg white in each test-tube to go clear.
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Fig. 1.1
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 Fig. 1.2 shows the students’ results.

The egg white in test-tube A 

had not turned clear after 15 

minutes.

Test-tube B took 7 minutes and 

12 seconds to turn clear.

The egg white in test-tube C was 

clear after 4 minutes and 26 

seconds.

Fig. 1.2

 (b) (i) In order to see patterns in the data more clearly, it is necessary to convert times from 
minutes and seconds into seconds. 

   Test-tube A had not turned clear after 900 seconds.

   State the time in seconds it took for the pieces of egg white in test-tubes B and C to turn 
clear.

   Test-tube B …………………………. seconds

   Test-tube C …………………………..seconds
 [1]

  (ii) Draw and complete a table to show the students’ results.

 [3]
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 (c) Using the results in (b)(ii), describe the pattern shown.

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

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

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

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

 (d) State the purpose of test-tube A in the investigation. 

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

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

 (e) The test-tubes were kept at 40°C throughout the investigation.

  Suggest why this is important.

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

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

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

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

 (f) The students put the same mass of egg white into each test-tube. 

  However, the size of the pieces of egg white was not controlled.

  Suggest why this is a source of error in this investigation.

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

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

 ...............................................................................................................................................[1]
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 (g) Enzymes usually have a pH at which they work fastest. This is called the optimum pH. 

  Fig. 1.3 shows the rate of activity of three different enzymes over a range of pH values. 

1 2 3 4 5 6 7 8 9 10 11 12

pH
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pepsin

amylase

rate of

enzyme

activity

key

Fig. 1.3

  (i) State the optimum pH for arginase.

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

  (ii) Your stomach contains acid. Suggest which enzyme is most likely to be found in your 
stomach.

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

 [Total: 17]
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2 Fig. 2.1 shows a leaf from a plant.

Fig. 2.1

 (a) Draw a large diagram of the leaf shown in Fig. 2.1.

 [3]
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 (b) A group of students investigated the rate of transpiration from four leaves.

  They covered different surfaces of the leaves with petroleum jelly. Petroleum jelly creates a 
waterproof barrier.

  They then measured the mass of each leaf. 

  The leaves were left hanging from a piece of string in a warm place for 24 hours.

  The students then measured the mass of each leaf again.

  Table 2.1 shows their results.

Table 2.1

leaf
surfaces covered with 

petroleum jelly
mass at start 

/ g
mass at end 

/ g

percentage 
decrease in mass 

/ % 

P upper and lower 4.8 4.6 4.2

Q upper only 4.6 4.1 10.9

R lower only 4.6 4.3 6.5

S none 4.2 3.5

  (i) Calculate the percentage decrease in mass for leaf S.

   Show your working.

   Write your answer to one decimal place. 

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

  (ii) Suggest why it is important to calculate the percentage decrease in mass for each leaf.

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

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

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

 .......................................................................................................................................[2]
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  (iii) Plot a bar chart to show the percentage decrease in mass for each leaf.

 [4]

  (iv) Use the results to explain whether the upper or lower surface of the leaf loses the most 
water.

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

 .......................................................................................................................................[1]
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 (c) The students decided to investigate how temperature affects the rate of transpiration.

  Suggest the variable they should change (independent variable), the variables they should 
control (control variables) and the variable they should measure (dependent variable).

independent variable

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

control variables

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

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

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

dependent variable

 ...................................................................................................................................................
 [4]

 [Total: 16]
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3 Fig. 3.1 is a photomicrograph of some human blood cells.

2 mm

Fig. 3.1

 Fig. 3.2 is a photomicrograph of some frog blood cells.

2 mm

Fig. 3.2
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 (a) Complete Table 3.1 to show how human red blood cells are different from frog red blood cells. 

Table 3.1

feature human red blood cells frog red blood cells

 [3]

 (b) Both photomicrographs have the same magnification.

  Measure the length of the scale bar in millimetres.

  length of scale bar ................................ mm

  Use the scale bar to calculate the magnification of the photomicrographs.

  Show your working.

  Give your answer to the nearest whole number.

 magnification × ........................
 [3]

 (c) The structure of frog red blood cells means that they can undergo a process that human red 
blood cells cannot.

  Suggest what this process might be. 

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

 [Total: 7]


