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1.a)
Describe the non-Newtonian nature of whole blood. 

  b)
How is the blood viscosity determined?
2.a)
How is the blood viscosity determined?

   b)
What are the factors on which the blood viscosity depends?
3.a)
Explain how do you determine velocity and pressure of blood flow in blood vessels. 

   b)
Explain the effect of blood vessel size on the apparent viscosity of blood.
4.a)
What are the different viscoelastic models?

   b)
Derive the equations for creep and stress relaxation for a Maxwell model.
5.a)
Explain and differentiate streamline flow from turbulent flow of blood in blood vessels? 

b)
Give a brief account on differences between Turbulent flow and Laminar flow of fluids with examples.

6.a)
Draw and label the P-V curve of a lung.

   b)
How does P.V. curve of lung explains the interaction between blood and lungs.

   c)
Enumerate any five cardiovascular diseases.
7.a)
Discuss the concept of viscoelasticity with reference to tendons and ligaments. 

   b)
Explain the mechanical behaviour of tendons and ligaments.
8.
Explain any two tests performed to evaluate the mechanical behaviour of articular cartilage.  Mechanical properties of cartilage.
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1.
Describe the characteristics of Newtonian, non-Newtonian and viscoelastic fluids 

2.a)
Explain the effect of any four factors on the viscosity of blood. 

   b)
Explain the physical properties of blood. 
3.a)
Write notes on Blood viscosity variation.

b)
What are Fahraeus-Lindquist and inverse effects? Describe the nature of red blood calls in tightly fitting tubes with illustrations.

4.a)
Explain the viscoelastic nature of any two-bioviscoelastic fluids.

   b)
Derive the expressions for stress-relaxation and creep of a Voigt model.
5.a)
Explain the mechanical properties of arteries, arterioles and give their significance.

   b)
Compare the mechanical properties of the arteries and veins.

   c)
Write short notes on arteriosclerosis.
6.a)
Describe the mechanism involved in inspiration and expiration. 

   b)
What is air-way resistance?

   c)
Justify the airway resistance as a diagnostic parameter.
7.a)
What are the functions of tendons and ligaments?

b)
Describe visco elastic properties of normal skin and diseased skin. Discuss effect of age on skin.
 
8.a)
Enumerate and discuss various mechanical and diffusion properties of cartilage with examples.

   b)
Write briefly about lubrication of joints?
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1.
Explain Newton’s law for flow of biological fluids. Describe Poiseville’s law to study flow of liquids through blood vessels. Explain the terms stress, strain and elasticity critically with examples.

2.a)
What are the factors on which blood viscosity depends? Explain them with necessary graphs.

   b)
Explain the effect of shear rate and temperature on blood viscosity?
3.a)
Give the blood composition.

   b)
Explain the blood viscosity determination using a viscometer.

   c)
Mention the factors on which the blood viscosity depends.
4.a)
Enumerate various viscoelastic models? 

   b)
Explain the biovisoelastic fluids with various models in detail.
5.a)
Describe the flow behaviour of blood as it flows through aorta to venacava. 

   b)
What are the medical applications of blood Rheology?
6.a)
Draw and label a spirogram.

   b)
Explain the diagnostic importance of lung ventilation parameters.

   c)
Describe the process of airway mechanics.
7.a)
Describe briefly about the Viscoelasticity of soft tissues.

   b)
Justify the viscoelastic nature of the bone.
8.a)
Discuss the viscoelastic properties of synonial fluid.

b)
Describe the experimental set up to evaluate the friction coefficient between two articular cartilage surfaces.
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1.a)
Derive the Newton’s law of viscosity.

  b)
Derive an expression for laminar resistance.
  c)
Mention the factors on which the flow resistance depends.
2.
Derive the equation for blood flow rate, if blood viscosity follows Casson’s equation.
3.a)
Explain the blood viscosity measurement using a viscometer.

   b)
Describe in detail the parameters which affect the blood viscosity.

4.a)
Describe the viscoelastic features of protoplasm and saliva. 

   b)
Describe the use of viscoelastic models in biomechanical studies.
5.a)
Differentiate between laminar and turbulent flow. Derive Reynolds number. 

b)
Describe the mechanical behaviour of blood and blood vessels in any two cardiovascular diseases.

6.a)
Describe in detail the breathing mechanism.

b)
Enumerate any five lung diseases by indicating their cause for development of diseases.

7.a)
Describe the behaviour of linearly elastic material.
   b)
Draw and explain the strain rate dependent stress-strain curve for tendon.

8.
Describe the Structure and mechanical properties of bone with examples. Explain what do you understand by Lubrication of Joints?
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