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Capillaries
Function: Delivery of oxygen & nutrients & removal of CO₂ & Waste products by diffusion
Structure & adaptations:
Very thin wall (1 cell thick — endothelium only): to shorten diffusion distance
Has capillary pores: to facilitate exchange of substances in the plasma.
Large Surface Area (network of capillaries): faster rate of diffusion (more oxygen and 
glucose in plasma able to leave)

Small diameter (so branch between cells): Ensures all surrounding cells are near a 
capillary for efficient exchange + Blood travels slowly through them, giving more time for 
diffusion to occur
Pressure: Higher than veins but lower than arteries.
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Q) Describe the role of valves in the Cardiac cycle. [6]

AV Valves:

• AV valves are located between atria & ventricles

• They are open during diastole to allow for Ventricular filling

• They are open during AS to allow blood flow from Atria into Ventricles.

• They are closed during VS to prevent back flow of blood into atria.

SL Valves:

• SL valves are located at the base of major arteries.

• They are open during VS to allow blood flow from Ventricles into major arteries.

• They are closed during AS & diastole to prevent back flow of blood into ventricles.

Atrioventricular (AV) valves are situated between the atria and the ventricles. 

During diastole, they open to allow the ventricles to fill with blood. They also 

remain open during atrial systole (AS), enabling the flow of blood from the atria 

into the ventricles. However, during ventricular systole (VS), the AV valves close 

to prevent the backflow of blood into the atria.

Semilunar (SL) valves are located at the base of the major arteries (the aorta 

and pulmonary artery). These valves open during ventricular systole to allow 

blood to be ejected from the ventricles into the arteries. They remain closed 

during atrial systole and diastole to prevent the backflow of blood into the 

ventricles.
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Pressure in both the atria & the ventricles increase then decrease. The 
ventricle reach higher pressure compared to the atrium / Pressure changes in 
the atrium is smaller by 11.5

This occurs as the atrium has less cardiac muscles than the ventricle since 
the atrium doesn’t have to push the blood as far as the ventricle has to

The increase in pressure happens in the atrium before the ventricle. as AS 
has to occur before VS to fill the ventricles with blood

 Increase in atrial pressure causes increase in the volume/pressure in 
ventricles. 
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• As heparin concetration increases, blood clotting time decreases then increases 
again / Overall increase in clotting time as heparin concentration increases

• … clotting time starts to decrease at heparin concentration above 0.5
• … & decreases up to 2 a.u
• … the clotting time increases again after 2 au
• Overall increase is 520%

-
As the walls of arties contains collagen A
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to withstand the high blood pressure in the arties I
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Q) Adaptations of Small Organisms to Survive Without Circulation:

• Large Surface area to Volume ratio

• Short distance of diffusion

• Steep concentration gradient

• Low energy (nutrient/oxygen) requirements (low metabolic rate)

So there are no limitations of diffusion (diffusion is sufficient to supply the oxygen & the nutrients)
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Capillaries
Very thin wall (1 cell thick — endothelium only): to shorten diffusion distance
Has capillary pores: to facilitate exchange of substances in the plasma.
Large Surface Area (network of capillaries): faster rate of diffusion (more oxygen and glucose in plasma 
able to leave)

Small diameter (so branch between cells): Ensures all surrounding cells are near a capillary for 
efficient exchange
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Q) Advantages of a double circulation

• To ensure complete separation of oxygenated blood from deoxygenated blood maintaining 

a steep concentration gradient in the lungs (alveoli) and in the tissues (more oxygen carried) 

for gas exchange

• The right side pumps deoxygenated blood at a lower pressure to the lungs to prevent 

damage of delicate capillaries around alveoli. 

• The left side pumps oxygenated blood at a higher pressure to ensure delivery of Oxygen & 

Nutrients to all the tissues over a long distance.This mass flow helps to overcome the 

limitations of diffusion
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Mechanism of blood clotting
• Platelets form a platelet plug which secretes thromboplastin.

• Then the coagulation cascade goes as follows:

• Thromboplastin catalyzes the conversion of Prothrombin into Thrombin (active 
enzyme).

• Thrombin converts fibrinogen into fibrin (insoluble protein).

• Fibrin forms a mesh that traps red blood cells & platelets producing a blood clot.

• This coagulation cascade requires both Calcium ions & Vitamin K.
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Time for I cardiac cycle = 0. 745

HR== 80
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-> as atrium contracts CAS)

-
then pressure decreases

-> as blood flows from atrium to ventricle/atrial diastole
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Q) Explain the difference in pressure between the left ventricle and right ventricle .

• The right ventricle pumps blood at lower pressure to the lungs (shorter distance) to avoid 

damaging the delicate capillaries around the alveoli.

• It has a thinner muscular wall so it contracts with less force.

• The left ventricle pumps blood at a higher pressure to the entire body over a longer distance.

• It has a thicker muscular wall to generate stronger contractions.
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• To receive blood that have the highest oxygen level (& pressure)

• … this allows the heart muscle to be supplied efficiently with oxygenated blood

• … for aerobic respiration releasing energy required for contraction

• .. so the heart can pump blood to the whole body
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↑ in diameter as the elastic fibers allows Stretchingduring US as large volume
of blood leaves the LV & enters the aorta (This prevents blood pressure from getting
too high

- ↓ in diameter due to recoiling of elastic fibers during diastole I
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Time for Ar value to close

·
To prevent backflow of blood into the atria
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The circle represents 100 % of the cardiac cycle

.... &is split into 8 equal segments
US Spans 3 Segments = 38 of the cardiac cycle

· 38X0 . 86 = 0. 32255 = 322.3ms = 3 .
223x10ms = 3 .23 X10ms

OR
↳ 2d .PS/

Duration of US :
Measured angle X0 . 86

3Sigfigs

3608 3 .23x10
?

5/y 10 .63/63 %

HR at rest= = 69 . 7

dur. of I cycle during exercise = 0 .46.

HR during exercise: = 130 · 43

↑ = 130 . 43 - 69 . 77 = 60 . 66 = 61bpm
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Q) Describe how the events of the cardiac cycle change during exercise.

During exercise, the demand of body cells for oxygen increases

So the cardiac cycle becomes faster / shorter / complete more frequently (Higher Heart rate)

During ventricular systole, ventricles contract more forcefully (Higher stroke volume)

This leads to higher cardiac output to ensure more oxygenated blood reaches the tissues
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Q) Advantages of a double circulation

• To ensure complete separation of oxygenated blood from deoxygenated blood maintaining 

a steep concentration gradient in the lungs (alveoli) and in the tissues (more oxygen carried) 

for gas exchange

• The right side pumps deoxygenated blood at a lower pressure to the lungs to prevent 

damage of delicate capillaries around alveoli. 

• The left side pumps oxygenated blood at a higher pressure to ensure delivery of Oxygen & 

Nutrients to all the tissues over a long distance.This mass flow helps to overcome the 

limitations of diffusion

Q) Adaptations of Small Organisms to Survive Without Circulation:

• Large Surface area to Volume ratio

• Short distance of diffusion

• Steep concentration gradient

• Low energy (nutrient/oxygen) requirements (low metabolic rate)

So there are no limitations of diffusion (diffusion is sufficient to supply the oxygen & the nutrients)
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• SL valve closed

• As pressure in the pulmonary artery / aorta is greater than in the ventricle (blood collects in the pockets of the valve closing it)
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• AV doesn’t close properly

• Ao suring ventricular systole …

• Some blood backflows from ventricle into atrium

• This decreases the oxygenated blood reaching the tissues (lowered BP)

• And increases blood pressure in lungs
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Q) Describe the structure of the heart
Chambers:
4 chambers
2 atria above & 2 ventricles below
The 2 sides of the heart are separated by muscular septum. 
The chamber with the thickest wall is the LV
Valves
2 AV valves
Found between atria & ventricles
Tricuspid valve on the Rt. Side
Bicuspid v. on the Lt. side
2 SL valves
Found between the ventricles & the major vessels leaving the heart
Pulmonary Semilunar on the Rt. Side
Aortic Semilunar n the lt. Side
Vessels
Vena cava entering Rt. Atrium
Pulmonary artery exiting Rt. Ventricle
Pulmonary Vein entering Lt. Atrium
Aorta exiting Lt. Ventricle
The heart is supplied by Coronary arteries. [II]
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• To generate high pressure to be able to pump the blood against 
gravity to the upper parts of the body

• So that blood can reach the its head/brain
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• Less blood flowing near the surface of the skin
• Less blood lost while the clot is forming
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• Less oxygen & glucose deliviered to tissues
• Less aerobic respiration 
• Lack of energy / dizziness 
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