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iz Ve o)
Q { The enzyme lactase digests lactose into simple sugars.

(a) Define the term enzyme.

T — S—

(b) Describe how you could test for the presence of reducing sugars.

State what you would observe if the result was positive.
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(c) Fig. 9.1 shows the results of an investigation into the effect of pH on the activity of the
enzyme lactase.
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activity
of lactase
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(i)

[1]

(ii) Describe the effect of the chang

#
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s inpkonthe activity of lactase.
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(d) Enzymes are involved in chemical digestion. For

Examiner's
Explain the role of teeth in physical digestion. ‘ Use

.............. 1128 R R R nnnenessessns )

[Total: 11]
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2 (a) Complete the following paragraph about enzymes. Choose words from this list.

Use each word only once or not at all. =
activators catalysts enzymes
protein reactions unusual
All enzymes are made Of .......cccoeiiiiiiiiniii e molecules. They control the
MetaboliC ....ccooii e in living organisms. The enzymes act as

................................................... as they speed up processes but are not permanently changed.
[3]

(b) Enzymes are important in chemical digestion.

Define the term digestion.

centre of dishes of gelatin.

Gelatin is a protein which can be stained with a coloured dye. When the protease digests the
gelatin a colourless zone forms.

Fig. 2.1 shows a dish at the start of the experiment. Fig. 2.2 shows the dishes after a period of
24 hours.

stained gelatin (a protein)

hole containing mixture
of solution and protease

dish

at the start

Fig. 2.1
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gelatin colourless zone,

pH 8

pH 4

after 24 hours

Fig. 2.2
(i) Using Fig. 2.2, state the optimum (best) pH for the activity of this protease. ................. [1]

his protease carries out its function.

(ii)

(iii) Complete the equaticn t

appear.
(2]
(d) The experiment was carrie d‘*ﬁtﬂ*a*t?@“C
Suggest what would happen if the experiment was carried out at 30°C.
.............................................................................................................................................. [1]

[Total: 10]
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3

(a)

(b)

Complete the sentences about enzymes by filling in the gaps. é‘ V=2
Use words or phrases from the list.

catalysts hormones not changed
prevent protein slow down
speed up used up
Enzymes are made of .........cccccoiiiiiinniienieee, molecules.
They function as ........ccoceevcieieeiiiieecce, which means thatthey ..o
chemical reactions. [3]

Saliva contains an enzyme that digests starch.
A group of students used saliva to investigate the digestion of starch at different pH values.

Their results are shown in Fig. 3.1.

10 N y

time taken 8
for the digestion
of starch 61
/min

12 14

Fig. 3.1

(i) At which pH does the enzyme in saliva work the fastest?
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(ili) The stomach produces hydrochloric acid.

Use the graph to suggest why the enzyme found in saliva does not work inside the

' stomach.
....................................................................................................................................... [2]
(iv) Name the enzyme that digests starch and state where this enzyme is produced.
NAME Of BNZYIME ...t et e e et eeae e et eeteeabeeests et e e seeeeseseaeees
(L= (ol o oo (3o =T o SO
(2]
(c) Name one factor, other than pH, which.can change the rate of enzyme activity.
B T A nw ) T N (1]
[Total: 10]
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V-l
0 4 (a) The digestive system produces enzymes.
) [}
Define the term enzyme.
.............................................................................................................................................. [2]
(b) Fig. 8.1 shows how the reaction rates of two different enzymes, L and M, vary when the pH
changes.
A .
l’ \ / N\
! in
/ i 5
,,: (W*t:" i /
rate of reaction /
enzyme
M
lf \
|
|1
|
[
| I
0 1 2 3 4 5 6 7 8 9 10
pH A
B acidic | alkaline
neutral
Fig. 8.1
Use Fig. 8.1 to state the pH at which each of these enzymes work the fastest.
pH forenzyme L: ......c.coooviirieeeee
pH for enzyme M: ........coooeiiiiiiiiiee,
(2]

© UCLES 2015




(c) Table 8.1 lists the names of three enzymes found in the alimentary canal.

&

Complete Table 8.1 by writing in the names of the substrate and one end-product for each

enzyme.

Choose your answers from the list.

amino acids cellulose fat fatty acids
glucose glycerol maltose protein
starch vitamins
Table 8.1
name of enzyme substrate one end-product
amylase
lipase )
protease

© UCLES 2015
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T-V-3

5 (a) An investigation was carried out by a student on the effect of temperature on the For
digestion of fat by an enzyme. Examiner's
Use

(i) Name an enzyme that digests fats.

................................................................................................................................... [1]
(ii) One product of fat digestion is fatty acids.

Name the other product.

................................................................................................................................... [1]
Six test-tubes containing the same volume of olive oil and the enzyme éolution were

set up.

One drop of an indicator was added to each test-tube.
The six test-tubes were labelled and placed in separate water baths at different
temperatures.

The indicator was blue at the start and changed to yellow when the pH fell to pH 5 or
below. ' .

was recorded.
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(b) Table 5.1 shows the results of this investigation.

Table 5.1

temperature / °C

time to turn yellow / hours

5 23
15 14
25 8
35 ) “
45 15
55 29

(i) Plot the results on Fig. 5.1.

30 1

20

time to turn
yellow/hours

10

© UCLES 2013
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(ii) State the temperature at which the reaction was fastest (optimum temperature).

(c) Another student repeated the investigation.

This student added bile to each test-tube, as well as the enzyme.

(i) Explain the function of bile in the digestion of fat.

(ii)

© UCLES 2013
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and optimum temperature.
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T-V-3-()
0 6 Pectinase is an enzyme which is used to extract juice from fruits such as apples.
g L

Fig. 5.1 shows the volume of juice extracted from two equally sized samples of crushed apple
over 16 minutes.

Sample A contained pectinase and Sample B contained the same volume of water.

120 T 1 i

110 - » e with pectinase

100

90 .

80 =

70 y.

‘\
\

volume
of fruit 60 =
juice /cm? -
50 Bee

AN
A

TS
h Y

1045 B &_,__,

0 2 4 & 8 10 12 14 16
wime/minuies

Fig. 5.1
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(@) (i) How much juice had been extracted from the apples in Sample A after 2 minutes?

.................................................... cm3 [1]
(i) How much longer does it take for Sample B to produce this amount of juice?
Show your working.
........................................................... [1]
(iii) State two advantages to the food industry of using pectinase in juice extraction.
T s s 702 £ 5000 6§ £« s e 7S £ TR 5P R P 5 SR 3 SR €3 SRR 12§ R 5
5 048 et 1 9 R 1§ SN RS A 5.0 B BBENAR s e . s s 5 e o £ 3 e 3 e £ {3 Y
(2]
(b) Yeast can be added to the apoie juice to make cider by anaerobic respiration,
(i) Define the term anaerchic raspiration
.............................................................................................................................. [2]

(ii) As well as making alcohol, the anaerobic respiration of yeast can be used to make other
useful products.

State the name of one of these products.

....................................................................................................................................... (1]
(iii) Yeast can also respire aerobically.
State two ways aerobic respiration differs from anaerobic respiration in yeast.
T cvinmnsesnaman ss 700008 5350 § 45600045 OARA 4§ a0 85 hasornns # » sn o 48 b o #4445 # S al £ 8 AHERES 8 4 ¢ sl 688 a1 @ i
PO UPPUOPPPPRRP
(2]

[Total: 9]
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by I
7 A student investigated the effect of changing pH on the rate of reaction of a digestive
enzyme.
(a) Define the term enzyme.
.......................................................................................................................................... [2]
Table 7.1 shows the results of this investigation.
Table 7.1
pH 1 2 3 4 5 6 7
rate of reaction / 10 15 9 6 3 1 0
arbitrary units
(3]
rate of reaction
/arbitrary units
pH
Fig. 7.1
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(c) Suggest where in the human digestive system this enzyme would have been most For

active. Examiner's
Use

(d) The investigation at pH 3 was repeated but the enzyme was boiled before its use.
Suggest how and why the results would have been different.

[2]

[Total: 8]
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8

(a)

(b)

Describe and explain the importance of iron and vitamin D in the diet. 7

If you do not have a balanced diet you may suffer from malnutrition.
State two effects of malnutrition, not including minerals and vitamins.

For each effect explain how it is caused.

]
EIZsEsssssscesIEIIRNNINISIASIRAS NN SIS USRI NN S AAS NI U SIS IEIS AT RN L T T P PP PP T 2
L R P P R L P PEPP PPN ®ssssstsasmIsasasnsrsranImay
L L B ey . & L o o T TP T T T SN SIS NINRIEIN SIS RIARIRINSINIIRAR Y
P P P B L II T RN I I T o B mAAAAEIEEIIIIIIARRINBIBITSIRLIANIMEL

........................... IsmsssazimzasARRIREAR
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(4]

[Total: 7]
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#

09 (a) Humans need a supply of mineral salts, such as calcium and iron, in their diet. For

(i) State a role of calcium ions in the human body. Vo2 Exal’;’s";e"s
..................................... = . . 1l
(ii) State a role of iron ions in the human body
............... TR ; [1]
(b) Fertilisers are used by farmers to increase the growth of crop plants.
The fertilisers contain a mixture of mineral salts.
(i) State a use of magnesium ions in a plant.
............................ [1]
(ii) State a use of nitrate ions in a plant ’
.......... B [1]
(c) A factory that produces fea:tlllser/" ’  a small river. At the end of each
week its machinery is wa 1t

river.

[Total: 8]
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10 Micronutrients are food materials that are only needed in very small quantities in the For
human diet. N —~ (97 Examiner's
Draw one straight line from each micronutrient to its deficiency symptom. kil

micronutrient deficiency symptom

calcium .
anaemia

vitamin C

rickets

vitamin D

scurvy

iron

[4]
(b) Explain how iron, in the die% of hu 0
........................................................................................ [31

| Total: 7]
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1 -l (a) (i) State whatis meant by the term balanced diet. vV~ V~1-(2)
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.........................................................................................................................................
LR e L N I N e
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. [3]
rrasszasmzasaas s3zasesmsmazaarsaasIzITITISINLG azszizazasrzrasIZIFRALR arsissasazsIRRERIIRSISIIRIRIARL as1sassImImarasrsrasITITRTE s1s1as

(ii) Balanced diets should include fat, fibre, mineral salts and vitamins.

Name two other types of nutrients that should be present in a balanced diet.

(i) too little fibre,

D T T P I, B L T

L T TITITT T ITTET I PPy

risssisTereretasEsIn TR TR ssrsIsTIzeencnesEsny a3

srisravizecssmsrssRaIELE EITTTETT TR Y TRPTERS

-----------------------------------------------------------------------------------------------------------------------------------

(ii) too much animal fat.
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(c) Calcium, a mineral salt, is needed in the diet. For

Examiner's
Explain the role of calcium in the body and the effect of calcium deficiency. Use
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3]

[Total: 11]
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