1. The enzyme amylase speeds up the break down of starch into reducing sugar. Amylase is present in saliva.

Equal volumes of starch and amylase solutions were mixed thoroughly in a container. A sample was removed immediately and tested for the presence of starch, protein and reducing sugar. The remaining mixture was placed in a water-bath at 40oC and left for one hour. During this time, the contents were stirred with a clean glass rod at regular intervals. After one hour, a second sample was removed and tested in the same way.

(a) Describe how you would carry out a simple test for starch, for protein and for reducing sugar. In each case, state the colour of the changes that would occur if the results were positive.

test for starch

…………………………………………………………………………………………………………….

…………………………………………………………………………………………………………….

…………………………………………………………………………………………………………[2]

test for protein

…………………………………………………………………………………………………………….

…………………………………………………………………………………………………………….

…………………………………………………………………………………………………………[2]

test for reducing sugar

…………………………………………………………………………………………………………….

…………………………………………………………………………………………………………….

…………………………………………………………………………………………………………….

…………………………………………………………………………………………………………[3]

(b)
(i)
Record the results of the tests for the sample taken immediately after mixing the starch and 



amylase solutions and for the second sample taken one hour later.

	test
	sample tested immediately
	sample tested after one hour

	starch


	
	

	protein


	
	

	reducing sugar


	
	















[3]

(ii) Suggest one reason why the water-bath used in this investigation was set at 40oC.

………………………………………………………………………………………………[1]

(iii) State one reason why the mixture was stirred at regular intervals.

………………………………………………………………………………………………[1]

(b) In another investigation, the amylase solution was boiled and cooled and then mixed with the starch solution. A sample was removed immediately and tested as before. The remaining mixture was kept at 40oC and sampled again after one hour.

Suggest and explain how these results would differ from those obtained in (b) (i).

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

………………………………………………………………………………………………………[3]












[Total : 15]

The enzyme amylase, present in saliva, speeds up the breakdown of starch into reducing sugar.  Starch consists of large molecules, but the molecules of reducing sugar are much smaller.
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To demonstrate the action and importance of amylase, some students set up the investigation shown in Fig. 6.

After 20 minutes, samples of the contents of the dialysis tubing and of the beaker were tested seperatly for both starch and reducing sugar.  The results are shown in Tables 3 and 4.
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Experiment A
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Experiment B

(a)
(i)
What do the results suggest about the properties of dialysis tubing ?



…………………………………………………………………………………………………………………



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

(ii) In this investigation, which region of the body does the dialysis tubing represent ?

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

(b) Describe how you would test a sample of one of the liquids for reducing sugar.  Give full practical details, including any safety precaution(s) and desribe the observation which would indicate a positive result.

…………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………….

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

(c)
(i)
Suggest one reason why water at 40oC was used in the investigation.



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

(ii) In the investigation, amylase was used rather than saliva.  Suggest one reason for this.

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

(c) In another experiment, C, amylase solution which had been boiled and cooled was mixed with starch solution inside some dialysis tubing.  The tubing was again left in a beaker of water at 40oC for 20 minutes.  Complete table 5 to show the expected results for this extra experiment.
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Experiment C

Explain your answer.


…………………………………………………………………………………………………………………………….


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

Two test-tubes, each containing 20 cm3 of starch solution, were placed in two water baths at different temperatures. After 5 minutes, 1 cm3 of a solution of and enzyme, amylase, was added to each test-tube, and the mixture shaken. The water baths and their contents are shown in Fig.2.

[image: image1.png]\ water bath at 20 °C

20 cm3 starch solution

. <
+ 1 cm3 amylase solution A

Fig. 2

\ water bath at 30 °C




At intervals of 1 minute, small samples of the liquid were removed from each tube. These samples were then tested for starch and for reducing sugar. The results of the tests are shown in Table 3.







Table 3
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(a) Describe how you would carry out a test for reducing suagr, stating what observation would indicate a positive result

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

…………………………………………………………………………………………………[3]

(b) Referring to Table 3:

(i) explain why the test results after 8 minutes were different from those after 1 minute;

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

(ii) explain why the test results for tube A after 4 minutes were different from those for tube B after 4 minutes;

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

(iii) state why both starch and reducing sugar were present in some of the samples.

…………………………………………………………………………………………………….

…………………………………………………………………………………………………[3]

(c)
(i)
Suggest one precaution that should have been taken if the same dropper or pipette had 



been used to remove each sample.


……………………………………………………………………………………………………


……………………………………………………………………………………………………

(ii) Describe a suitable control that could have been included in the investigation.

……………………………………………………………………………………………………

……………………………………………………………………………………………………

…………………………………………………………………………………………………[2]

(d)
Some students extended the experiment to include a wide range of temperatures. They then plotted a graph to show the rate of starch disappearance at different temperatures. The results are shown in Fig. 3.
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(i) Explain the result obtained at 60oC.

………………………………………………………………………………………

………………………………………………………………………………………

(ii) Suggest why, on the basis of their results, the students could not be certain that amylase works best at a temperature of  50oC.

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

…………………………………………………………………………………[3]

A student was asked to identify the contents of four test-tubes, labelled A to D. They contained solutions (not necessarily in this order) of:


Glucose and an alkali,


Glucose and a protein,


Protein and an acid,

Glucose only.

The student was provided with a supply of litmus paper, biuret reagents and benedict’s solution.

(Litmus paper is red in acidic and blue in alkali solutions.)

After carrying out tests on all four solutions, the student recorded the conclusions which are set out in Table 1.

Table 1
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(a) Study Table 1, then complete Table 2 with your suggestions of the test results upon which the student’s conclusions were based.

Table 2
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(b) Identify the solutions contained in the four test-tubes:

Test-tube A   ……………………………………………………………………………………..

Test-tube B   ……………………………………………………………………………………..

Test-tube C   ……………………………………………………………………………………..

Test-tube D   …………………………………………………………………………………..[3]

(c) Name one region of the alimentary canal where

(i) protein is digested in conditions of low pH;

……………………………………………….

(ii) glucose is produced in conditions of high pH.

………………………………………………




   [2]
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Fig. 1 shows how four different food tests (1, 2, 3 and 4), were carried out.  Each gave a positive results.

(a) Complete Table 1, giving the names of the reagents, W, X and Y, and the type of nutrient shown to be present by each of the four tests.
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State the colours you would have seen if the results were negative in:

Test 1……………………………………………………………………………………………………………………...

Test 2……………………………………………………………………………………………………………………...

Test 3……………………………………………………………………………………………...………...…………[3]

(c)
(i)
Suggest two possible items of a person’s diet which are rich in the nutrient in food C.



……………………………………………….. and ……………………………………………..

(ii) Suggest two possible items of a person’s diet which are rich in the nutrient in food D.

……………………………………………….. and ……………………………………………..
            [2]

 Catalase is an enzyme which can be found in living cells.  It breaks down toxic hydrogen peroxide which is a by-product of metabolism.
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The volume of oxygen produced in 6 minutes, at different pH levels, was measured.

The results are shown in Table 4.1.

Table 4.1

oxygen
pH produced in
5 min (m?)

15

16

20

40
48
38
20

ol~lo|alseln




Hydrogen peroxide                      catalse         oxygen + water

Fig. 4.1 shows the apparatus used to investigate the effect of pH on the activity of catalase.
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(a) Construct a graph using the information shown in Table 4.1.  Join the points using ruled lines.


(b) With reference to the graph, describe the effect of pH on the activity of catalase.

…………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………….

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

(c) State two ways in which you might improve the reliability of this investigation.

1…………………………………………………………………………………………………………………………...

………………………………………………………………………………………………………………………….…

2…………………………………………………………………………………………………………………………...


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

[Total: 10] 
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