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1 Citrus fruits, such as oranges, contain sugars.

 A student investigated the simple (reducing) sugar content of three different citrus fruits.

 Step 1 The student was provided with three fruits; orange, grapefruit and lemon.

 Step 2 The juice from the orange was squeezed into a labelled beaker.

 Step 3 Step 2 was repeated for the grapefruit and the lemon.

 Step 4 The student put the juice they extracted into three measuring cylinders.

   These are shown in Fig. 1.1.
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Fig. 1.1

 (a) (i) In Table 1.1 record the volume of juice shown in each measuring cylinder in Fig. 1.1.

Table 1.1

type of fruit volume of juice / cm3

orange

grapefruit

lemon

 [1]
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 Step 5  The student added 2 cm3 of the orange juice and 2 cm3 of the solution used to test for 
reducing sugars to a test-tube labelled orange and recorded the colour of the liquid.

 Step 6 The student repeated step 5 for the grapefruit juice and the lemon juice.

 Step 7 The test-tubes were then put into a water-bath and left for five minutes.

 Step 8 The colour of the liquid in the test-tubes was recorded after five minutes.

   The studentõs observations are shown in Fig. 1.2.

Grapefruit

light blue bright green

Lemon

stayed blue

Orange

green dark yellow

Fig. 1.2

  (ii) Use the information in Fig. 1.2 to prepare a table to record the studentõs results in the 
space provided.

 [3]
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  (iii) State the name of the solution used to test for reducing sugars.

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

  (iv) Suggest a suitable temperature for the water-bath used in step 7.

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

  (v) State which fruits contain reducing sugars.

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

  (vi) Explain why the student recorded the colour of the reducing sugar test solution and fruit 
juice mixture before heating.

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

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

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

 (b) State one variable that was kept constant in this investigation.

  Describe how this variable was kept constant.

variable  .....................................................................................................................................

how it has been kept constant  ..................................................................................................

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

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

 (c) Identify two sources of error in the method.

  For each of these errors, describe how the method could be improved to reduce the error.

error  ..........................................................................................................................................

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

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

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

error  ..........................................................................................................................................

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

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

 ...................................................................................................................................................
 [4]
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 (d) Describe a test that could be used to determine if the fruits contained protein.

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

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

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

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

 (e) Citrus fruits are a good source of vitamin C.

  DCPIP can be used to test for vitamin C. When DCPIP reacts with vitamin C the colour of the 
solution changes from dark blue to colourless.

  Vitamin C can be destroyed by heating it at high temperatures or by heating it for a long time.

  Fruit juices are often heat treated to kill bacteria which allows the juice to be kept for a long 
time without being refrigerated.

  A student wanted to investigate the effect of heating on the vitamin C content of fruit juice.

  Describe a method the student could use for their investigation.

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

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

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

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

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

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

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

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

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

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

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

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

 ...............................................................................................................................................[6]
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 (f) Fig. 1.3 shows a photograph of a slice of orange.

Fig. 1.3

  Draw a large diagram of the slice of orange.

 [4]

 [Total: 26]
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2 Hormones are involved in tropic responses in plants, such as gravitropism and phototropism. 
Auxin is a plant growth hormone.

 A student investigated the length of roots from seedlings grown in different concentrations of 
auxin.

 The student measured the root length of five of the seedlings grown in each concentration of 
auxin.

 Table 2.1 shows the results.

Table 2.1

percentage 
concentration 

of auxin 

root length / mm average root 
length / mm1 2 3 4 5

0.0 15 16 18 14 15 15.6

0.2 18 17 19 20 18

0.4 24 21 22 22 23 22.4

0.6 17 16 18 17 19 17.4

0.8 13 12 14  5 12 11.2

1.0 12 10 10 12 11 11.0

 (a) (i) Calculate the missing average value from the Table 2.1.

   Show your working and give your answer to one decimal place in Table 2.1.

 [2]

  (ii) Scientists do not include anomalous data in their average calculations.

   One of the pieces of data in Table 2.1 is not consistent with the other results for that 
concentration. This means it is anomalous.

   Circle the anomalous data in Table 2.1.

   Calculate the correct average for this concentration of auxin, excluding the anomalous 
data. Give your answer to one decimal place.

   Space for working.

  ..........................................................mm
 [2]
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  (iii) Plot a graph on the grid to show the effect of auxin concentration on the average root 
length.

 [4]

  (iv) Describe the pattern shown by the data in your graph.

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

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

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

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

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

 .......................................................................................................................................[3]
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 (b) Fig. 2.1 shows the root tip of a poppy seedling.

M

N

M

N

magnification × 120 magnification ×120

Fig. 2.1
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  Measure the length of the line MN on Fig. 2.1. Include the unit.

  length of MN ...............................................................

  Calculate the actual size of the root tip at MN using the formula. Include the unit in your 
answer.

    magnification = length of MN on Fig. 2.1
actual size of MN

  Space for working.

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

 [Total: 14]
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