Assignment #3
DUE ON FRIDAY NOVEMBER 23", 2012 AT 5:00pm

Fun Biophysics Problems (20 MARKS TOTAL)
General Cardiovascular Biophysics

1. In an experiment, researchers used an isolated perfused intestinal segment to
study the effect of local venous pressure on local blood flow control. Arterial and
venous pressures were controlled while blood flow was measured. When venous
pressure was suddenly raised from 0 mmHg to 15 mmHg and arterial pressure
was maintained at 100 mmHg, flow decreased by 25%. Calculate the percentage
change in vascular resistance that occurred as a result of increased venous
pressure. Discuss the involvement of intrinsic vascular control mechanisms in
this response. (5 marks)

2. If left ventricular output is 60 mL/beat and right ventricular stroke volume is 0.1%
greater, by how much would the pulmonary blood volume increase over 1 hour if
heart rate is constant at 75 beats/minute? Name and describe the mechanism that
prevents/corrects large shifts (or differences in volume) in blood from the
systemic to the pulmonary circulation or vice versa? (4 marks)



3. Gramma Jessie had a stroke caused by partial occlusion of her left internal carotid
artery. An evaluation of the carotid artery using MRI shows a 70% reduction in
its radius. Assuming that blood flow through the left internal carotid artery was
390 ml/min prior to the occlusion, what was blood flow through the artery after

the occlusion? (4 marks)

4. Steve has a cardiac output of 6.0 L/min. The diameter of his aorta is estimated to
be 25 mm, with the total surface area of his systemic capillaries estimated to be
2700 cm”. What is the velocity of blood flow in the aorta relative to that in the

capillaries. (4 marks)

Respiratory Biophysics

5. Jimmy Smart is swimming in a deep pool and decides to lengthen his short
snorkel with a 3 meter (10 foot) hose so he can dive deeper. Will this work?
Describe why or why not in detail. What if he uses a large diameter hose? What

about a small diameter hose? (3 marks)



