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Pulse oximeters
The marks available for each question are shown in square brackets at the end of the question

1.
The LEDs used in pulse oximeters emit two wavelengths of light

(a)
Why does a pulse oximeter appear to only give off one colour of light? [1]

(b)
What does LED stand for? [1]
(c)
Draw the circuit symbol for an LED [1]

2.
The absorption of visible light for a sample of blood is shown below. 
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(a)
Which wavelength of light does the sample absorb most? [1]

(b)
Use the graph to explain why the blood appears red [1]
3.
The pulse rate is determined by monitoring how the signal transmitted through a patient’s finger varies over time

(a)
Why does the signal vary over time? [1]
(b)
How is the blood oxygen saturation worked out from the signal? [1]
4.
Oxygen is transported around our body by haemoglobin in red blood cells. A red blood cell contains 270 million molecules of haemoglobin and each molecule can carry up to 4 oxygen atoms. 
(a)
What is the maximum number of oxygen atoms that a red blood cell can carry?  [1]
(b)
In 83% saturated blood, on average, how many oxygen atoms are there in each red blood cell? [2]
