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3 The diagram shows part of a plasma membrane.

X

How can molecule X be described?

 A It has a hydrophilic head and a hydrophobic tail.

 B It is formed when the glycerol in a triglyceride is replaced by a phosphate.

 C It is non-polar.

 D The tails are joined to the head by peptide bonds.

Your answer [1]

4 Which statement describes a feature of plasma membranes?

 A Channel proteins are a type of intrinsic protein.

 B Glycolipids are intrinsic proteins that have lipid molecules attached.

 C Phospholipids form a rigid bilayer that membrane proteins are attached to.

 D The plasma membrane forms an impermeable barrier.

Your answer [1]
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(b) Algae, such as seaweed, can occur in a range of colours. Algae carry out photosynthesis in the 
same way as plants, using chlorophyll a as the primary photosynthetic pigment.

 Fig. 17.2 shows the percentage of light at each wavelength that is used in photosynthesis by the 
red alga Porphyra naiadum.

 Fig. 17.2
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(i) Chlorophyll a has an absorption peak at 680 nm.

Use Fig. 17.2 to estimate the percentage of light absorbed by chlorophyll a that is used in 
photosynthesis by Porphyra naiadum.

 Percentage absorbed =  .......................................................... [1]
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(ii) Explain why the percentage of light used in photosynthesis is higher than your answer to part (i)
at wavelengths other than 680 nm.

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

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

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

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

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

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

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

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

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

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

(iii) Porphyra naiadum grows in deep water. 

Use the data in Fig. 17.2 to suggest how it is able to survive in conditions where other types of 
algae or plant cannot.

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

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

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

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

 ..................................................................................................................................................... [2]
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(ii) Give one other application of urine analysis in diagnosis.

State the substance measured and the corresponding medical condition.

Substance  ........................................................................................................................................

Medical condition  .............................................................................................................................
[1]

(c) The formation of tissue fluid has many similarities with the process of ultrafiltration in the kidneys.

The table shows the factors involved in formation of tissue fluid and its return to the blood.

Location
Hydrostatic pressure (kPa) Oncotic pressure (kPa)

Blood Tissue Fluid Blood Tissue Fluid

Arteriole end 4.5 1.1 –3.3 –1.2

Venule end 1.7 1.1 –3.3 –1.2

(i) The net pressure at the arteriole end is +1.3 kPa.

Calculate the net pressure at the venule end.

 Net pressure at venule end =  .................................................  kPa [2]

(ii) Use the information in the table to explain the formation of tissue fluid and its return to the blood.

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

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

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

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

 ..................................................................................................................................................... [2]
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(a)
(i) The downward slope of the spirometer trace in Fig. 20.1 is due to oxygen consumption. 

The subject exhales the same volume of air as they inhale.

State why the trace slopes downwards.

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

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

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

(ii) The subject had a mass of 75 kg.

Calculate the subject’s oxygen consumption in cm3 kg–1 during the first 2 minutes of the 
experiment.

Give your answer to 2 significant figures.

 Oxygen consumption =  ........................................... cm3 kg–1 [2]

(iii) Using Fig. 20.1, compare the breathing pattern between 0–120 s and 120–240 s.

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

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

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

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

 ..................................................................................................................................................... [2]
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The student measured the subject’s heart rate and blood oxygen saturation every 30 seconds.

The results are shown in Fig. 20.2.

 Fig. 20.2

Heart rate
(bpm)

Blood
oxygen
saturation
(%)

60 90 120 150
Time (s)

180 210 240 270 300 330 36030

120

80

40

20

60

100

0

100

90

80

75

85

95

70

Heart rate
Key:

Oxygen saturation

(iv) Use the data in Fig. 20.1 and Fig. 20.2 and your own knowledge of homeostatic control to 
explain the changes in breathing rate and heart rate during the experiment.

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

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

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

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

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

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

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

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

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

 ..................................................................................................................................................... [4]
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(b) Blood oxygen saturation of less than 90% can be dangerous.

Explain one modification that you could make to the experiment to safely study the effect of 
extended periods of exercise.

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

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

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

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

 ..................................................................................................................................................... [2]
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(c) Fig. 20.3 shows how the respiratory quotient (RQ) of an athlete changed during exercise, from 
rest (0%) up to 100% maximum effort.

 Fig. 20.3
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(i) State the two measurements that you would need to make during the experiment to 
calculate RQ.

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

2  .......................................................................................................................................................
[1]

(ii) Explain what Fig. 20.3 shows about the respiratory substrate(s) used at different intensities of 
exercise.

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

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

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

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

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

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

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

 ..................................................................................................................................................... [3]
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21
(a) Most digestive enzymes are extracellular.

Complete the sentences about the synthesis and secretion of a typical digestive enzyme using 
the most appropriate terms.

The polypeptide chain is assembled at ribosomes on the ....................................................... .

After this, the protein is transported to the ....................................................... where

further processing occurs. The final protein is packaged into .......................................................

for transport to the plasma membrane where the protein is released by exocytosis.
 [3]

(b) Hydrogen peroxide is a highly reactive chemical.

Catalase is an intracellular enzyme that catalyses the breakdown of hydrogen peroxide.

(i) Explain why it is important that catalase is able to break down hydrogen peroxide very quickly.

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

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

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

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

 ..................................................................................................................................................... [2]
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(c) Male infertility is associated with low motility (ability to move) of sperm cells.

(i) Superoxide dismutase (SOD) is an enzyme that is often located together with catalase in cells.

Superoxide ions are produced in mitochondria and are highly reactive. Superoxide ions cause 
damage to many biological molecules, including DNA and lipids.

SOD converts superoxide ions into hydrogen peroxide and oxygen.

Explain why sperm cells might have high concentrations of hydrogen peroxide.

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

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

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

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

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