Laboratory #7 – Cardio-Respiratory Anatomy
1. Be able to identify the anatomical structures listed on pages 16-1 and 16-2 in the Kinesiology 142 Laboratory Manual.
Done
2. [bookmark: _GoBack]Define “atria” and “ventricles”. Which vessels enter or exit the atria and ventricles?
Atria are the two top chambers of the heart, which receive blood from the veins and ventricles are bottom chambers, which pump blood into the arteries. Major vessels: Aorta exits left ventricle, Pulmonrary artery-right ventricle, superior and inferior vena cava feed into the right atrium and Pulmonary vein feeds into left atrium.
3. Describe the flow of a red blood cell from the right atrium to the aortic arch, identifying the major structures along the way, and the function associated with each structure.
Blood flows from your right atrium into your right ventricle through the open tricuspid valve. When the ventricles are full, the tricuspid valve shuts. This prevents blood from flowing backward into the atria while the ventricles contract (squeeze). In the right ventricle blood leaves the heart through the pulmonic valve, into the pulmonary artery and to the lungs. Oxygenate blood returns to the heart via the pulmonary vein into the left atrium. Blood flows from your left atrium into your left ventricle through the open bicuspid/mitral valve. When the ventricles are full, the mitral valve shuts. This prevents blood from flowing backward into the atria while the ventricles contract (squeeze). Once in the left ventricle, blood leaves the heart through the aortic valve, into the aorta and to the body. 
4. Discuss the importance of the elasticity and contractility of the arteries.
Arteries have to deal with a large and rapidly changing pressure, to do this without breaking they have to expand. However expanding reduces the blood pressure so it is important for the artery to spring back into shape.
 
5. Explain how blood returns to the right atrium. Why should one "cool down" after vigorous exercise rather than stop abruptly?
The blood starts at the right ventricle then goes to the semi lunar valve to the lungs via the pulmonary artery then from the lungs back to the left atrium via the pulmonary vein then through the bicuspid/ av valve to the left ventricle to the semi lunar valve through the aorta back to the body through the vena cave then to the right atrium through the tricuspid valve back to the right ventricle. 
Cooling down helps your heart rate and breathing to return towards resting levels gradually; helps avoid fainting or dizziness, which can result from blood pooling in the large muscles of the legs when vigorous activity is stopped suddenly helps to remove waste products from your muscles, such as lactic acid, which can build up during vigorous activity
6. Describe the location of the heart in the thoracic cavity.
Located within the thoracic cavity in a space between the lungs called the mediastinum.
7. Why is the wall of the left ventricle thicker than the wall of the right ventricle?
The left ventricle pumps blood at a higher pressure because it has a further distance to travel, blood from the left ventricle goes to all areas of the body. The right ventricle only has to pump blood to the lungs which is a much shorter distance, therefore less pressure is required.
8. Why are the heart valves important? Can the heart function with leaky valves?
Valves are important because they prevent the backflow of blood. This is so the fresh oxygenated blood will not be mixed with the deoxygenated blood as well as the blood running from the pulmonary side will not flow back to the aortic side. The valves keep the blood going in one direction that keeps the body stable. Creates a pressure system within the heart. 
9. Why are artery walls so much thicker than those of corresponding veins?
The walls of an artery are muscular because they have to maintain some pressure to keep the blood flowing at a steady rate. The artery is delivering oxygen to the cells, and this needs to be precisely regulated. 
The vein is mainly returning blood to the heart. This doesn't require as much precision in terms of speed. Not needing the muscles, the walls are thinner.

Laboratory #8 – Cardiovascular Responses to Submaximal Exercise
1. Describe the step by step procedure for measuring blood pressure.
Seating position chair with back support forearm supported 
Biological factors such as anxiety, tobacco and temperature should be noted.
 See Labm
2. When measuring blood pressure you must listen for Korotkoff sounds at the brachial artery using a stethoscope. Why can't you hear these sounds before the cuff is inflated?
The sounds are the result of turbulence that happens when the vessel is constricted. We can’t hear them before cuff is inflated because artery is not occluded, so blood is filling the artery, flowing normally.
3. If blood pressure was measured at the level of a subject's calf rather than at the level of the upper arm, would you expect the blood pressure readings to be different? Explain.
You would expect the reading to be higher. This is because since calf is further away from the heart than the arm hence it would need to pump blood at a greater pressure for it to reach the calf than the arm. And also due to the effect of gravity.
4. Describe four sources of error when recording blood pressure from an exercising subject.
1. Positioning of the blood pressure cuff and stethoscope over brachial artery
2. Poor techniques: deflation rate 
Diastolic pressure cant be measured properly because of blood turbulence
Accuracy and measurement because subject is moving around.
3. Equipment error: calibration, difficulty hearing
4. Smoke, caffeine
5. Give a physiological explanation for the changes in systolic and diastolic blood pressure which you theoretically would expect to observe for your subject on the bicycle ergometer as exercise intensity increased from a low level to a higher level.
The systolic and diastolic blood pressure will increase as exercise intensity increases from a low level to a higher level.

6. Procedures which use submaximum exercise heart rates to predict VO2 max. are based on a number of assumptions. Describe three of these assumptions.
Procedures which use submaximum exercise heart rate to predict VO2 max. are based on the following assumptions: 
1. Linear relation between heart rate and oxygen uptake - true over a wide range of exercise intensities, but in some subjects at heavy work rates VO2 increases relatively more than heart rate.
2. Similar maximum heart rate for all subjects - standard deviation is approximately 10 beats/min. about the average maximum heart rate for people of same age group. Maximum HR declines with age - must use an age correction factor
3. In cases where VO2 is predicted from work rate. a fixed mechanical efficiency is assumed - mechanical efficiency may vary by 6% on a bicycle ergometer.
4. Day to day variation in heart rate - even under highly standardized conditions (environmental temperature, time of day, diet, drugs, preliminary rest, clothing) the variation in submaximal heart rate is about 5 beats/min. with day to day testing at the same work rate.

7. In the Astrand-Rhyming Test for predicting VO2 max., an age correction factor is used.
a) Why is the age correction factor used?
To decrease the probability of an error.
b) How would the predicted VO2 max. of a 40 year old subject be affected if the age correction factor was not used? Explain.
VO2 max peaks at about age 25, then goes down afterwards. If the age correction factor were not used, the 40 yr olds results would seem very poor when compared to the expected results of a younger fit, peak VO2 max individual. Decrease with heart rate max with age.
8. Do you think that the Astrand bicycle ergometer test for predicting VO2 max. is a "well designed" physical fitness test? Explain.
Yes, it is economical, reproducible, has standards for comparison, is valid for what it is measuring for, and can be reliably administered.
9. A well-conditioned individual has a heart rate of 122 bpm at a power output of 900 kpm/min., while a poorly conditioned subject has a heart rate of 164 bpm at the same power output. Does this mean that the cardiac output is approximately one-third higher in the untrained subject (assuming that the two men are the same height and weight)? Explain.
A trained individual has greater ability to increase their stroke volume and would have a lower heart rate at a given cardiac output due to this fact. 
10. If you modified the Astrand Test such that you measured heart rate 20-30 seconds after cessation of exercise rather than during exercise, then used the same tables to predict the subject's VO2 max., what effect would this have on the estimation of the subject's aerobic fitness level? Explain.
The heart rate would lower after the exercise. The subject’s predicted VO2 max will be wrong and result in an over estimation of the subject’s aerobic fitness level. This is because the tables used to predict use the heart rates measured during the exercise.
Laboratory #9 – Learning How To Use The Library
1. Describe three characteristics of a scholarly article.
-8-30 pages in length
-Written by scholars, for scholars – the author’s university or research institution will always be noted.
-LOTS of citations – go to the end of an article and if you see an extensive bibliography or reference list, you’re looking at a scholarly article. This is also a great way to find additional sources for your assignment!
-Specialized language – you may need to keep a dictionary handy!
-Usually -- but not always -- peer-reviewed (more on this later)
2. Define the following terms:
a) Peer-reviewed journal: A “peer-reviewed” or “refereed” journal is one in which the articles it contains have been examined by people with credentials in the article’s field of study before it is published.
b) Serials: work published in instalments
c) Research articles: reports the results of original research, assesses its contribution to the body of knowledge in a given area, and is published in a peer-reviewed scholarly journal.
d) Review articles: article that gives a critical evaluation of the current state of research on a particular topic.
e) Open-access journals: scholarly journals that are available online to the reader without financial, legal, or technical barriers
f) Scientific method: a way of testing ideas under controlled conditions before accepting them as true.
g) Control group: A group of experimental subjects who are intended to be the same as the experimental group except for the factor that the experimental groups get exposed to treatment
h) Double-blind experiment:  An experiment in which the subjects are blind, and in addition the experiments do not know which subjects are in the control group and which are in the experimental groups until the end of the experiment.
3. List three red flags that indicate that you should be skeptical of information you are reading on the Internet.
Be skeptical of information when you find these red flags:
-The information is anonymous
-There is a conflict of interest
-The information is one-sided or biased
-The information is outdated
-There is a claim of a miracle or secret cure
-No evidence is cited
-The grammar is poor and words are misspelled
4. Explain the difference between an experimental study and an epidemiological study.
Experimental study contains manipulated variables epidemiological study is strictly observational. 
5. How could you tell the difference between a scientific journal and a popular magazine? 
Popular magazines tend to have a lot of colourful photographs and lots of advertisements (medical journals also have lots of advertisements, most commonly for pharmaceutical products, also known as “drugs”). By contrast, scientific journals have a more serious appearance and tone, few photographs, and many graphs (often called “figures”) and tables of numbers. Sources of the informations presented.
6. Once you've found a Web resource related to your topic, evaluating its reliability is the critically important final step. Describe three basic questions that you should ask to evaluate the reliability of the resource.
Who said it?
When they said it?
How did they know?

Laboratory #10 - Determination of Maximum Oxygen Uptake
1. You have been asked to set up a lab for testing maximum oxygen consumption. Itemize all of the equipment that you will need.
Weighing scale
Electrically braked bicycle ergometer
Heart rate monitor
Stopwatch
Low resistance respiratory valve plus mouth piece
Nose clip
Collins non-kinkable hose electronic carbon di-oxide analyser
Electric oxygen analyser
Calibration gases for gas analyzers mercury barometer
Mouth piece sterilizing solution
Meteorological balloons
Ventilation meter
2-way valve
2. In the maximum oxygen uptake test, what is the purpose of measuring barometric pressure and gas temperature?
The barometric pressure and gas temperature vary day to day and from one place to another. It is important to measure them to have accuracy and consistency in results. Yes. So remember about the relationships between pressure/temp/volume (Charles's and Boyle's Law). We take barometric pressure and room temp because we want to be able to standardize our results using the STPD factor. Meaning that the volume of gas we collect up at Burnaby mountain might be smaller/bigger due to the pressure and volume and we want to standardize this to sea level and standard temp (I believe 25 degrees) so that when get results we can compare them to other people's results.What is the partial pressure of a gas? What is vapour pressure?
Partial pressure refers to the pressure exerted by an individual gas in a mixture of gasses. Vapour pressure is pressure of the vapour resulting from evaporation of a liquid (or solid) above a sample of the liquid (or solid) in a closed container.
3. List three criteria which can be used to determine whether or not a subject has really exercised to exhaustion and reached VO2 max. in a maximum oxygen uptake test performed on a bicycle ergometer.
1. The oxygen consumption ceases to increase linearly with rising work rate and approaches a plateau or drops slightly
2. Blood lactate levels 8.0 mM/liter or greater, 3-5 minutes after cessation of exercise
3. Heart rate should be close to the age predicted maximum
4. Respiratory exchange ratio greater than 1.15
5. Subjective fatigue, exhaustion and inability to continue
4. Describe the shape of a typical graph of VO2 versus power output and give a physiological explanation for shape of this graph.
VO2 max consumption continues to a peak, then ceases to increase linearly with increased workload. The lungs reach a point where they are taking in, and the circulatory system is distributing the maximum amount of o2, and the body can simply not output any more oxygen despite the increasing workloads, because the hemoglobin is fully saturated, arterioles in skeletal muscle are fully dilated, and max temp has been reached maximum oxygen is already being taken from blood by tissues, - not physically possible to uptake any more oxygen, thus we reach vo2 max.
5. Describe the shape of a typical graph of heart rate versus VO2 and give a physiological explanation for shape of this graph.
Heart rate and Vo2 max have a positive linear relationship. The more the more blood needs to pump muscles. 
6. Is it more appropriate to express VO2 max in liters per minute or in milliliters per kilogram of body weight per minute? Explain.
Heavier people tend to consume more o2 due to larger tissue mass. Converting oxygen per unit of body weight equalizes differences between different sizes of subject.
7. Outline the chain of steps in the movement of oxygen from room air to its ultimate utilization in skeletal muscle. Which "link" in the chain normally limits oxygen transport and uptake during maximum exercise in healthy individuals?
Oxygen inhalednasal passagespharynxlarynxtracheabronchibronchiolesrespiratory bronchiolesalveolar passagesalveoliRBC/hemoglobinalveolar capillariespulmonary veinsleft atriabicuspid valveleft ventricleaortic valveaortasystemic arteriesarteriolescapillariestissuesdissociates to tissuesused by tissues in aerobic metabolism. Limiting factor is the ability of the person to use the oxygen present in the blood.

Laboratory #11 – Nervous System Anatomy, Reflex Actions, and Motor Learning
1. Be able to identify the structures listed on page 20-4 in the Kinesiology 142 Laboratory Manual and give one function for each structure.
In the lab manual
2. Briefly describe the muscle groups innervated by each of the somatic nerves listed on page 20-4.
Ulnar 
Median  palm muscles
Musculocutaneous  Brachialis, biceps brachii
Radial  Triceps Brachii
Femoral  illiacus, liliopsoas, quadriceps
Sciatic  hamstrings
Tibial solelus, gastrocnemius
Common Peroneal tibialis anterior
3. What effects would you expect from an injury that severs the spinal cord at the fifth cervical vertebra?
The portion of the cord that controls breathing via the diaphragm is about C3 through C5. Injury is at or above the fifth cervical vertebra (C5) will affect breathing and person may die from asphyxiation.  Even if death by asphyxiation is avoided by emergency measures, the victim will likely be a quadriplegic (can experience a loss of feeling and/or movement in the head, neck, shoulder, arms and/or upper chest.). There will a potential loss of function at the biceps and shoulders, and complete loss of function at the wrists and hands.
4. How many spinal nerves and vertebrae are there? What is the anatomical relationship between them?
There are normally thirty-three (33) vertebrae and 31 left-right pairs of spinal nerves in humans.  Each nerve roughly corresponds to a segment of the vertebral column: 8 cervical spinal nerve pairs (C1-C8), 12 thoracic pairs (T1-T12), 5 lumbar pairs (L1-L5), 5 sacral pairs (S1-S5), and 1 coccygeal pair.
5. Describe the location of the spinal cord. What are the cervical and lumbar enlargements?
The spinal cord extends from the brainstem down into the lumbar portion of the vertebral column. It begins as an extension of the medulla oblongata and runs inferiorly to around the 1st or 2nd lumbar vertebra, where it terminates as the conus medullaris. The spinal cord has two enlarged areas, the cervical enlargement and the lumbar enlargement. The cervical enlargement corresponds with the attachments of the large nerves which supply the upper limbs. It extends from about the third cervical to the second thoracic vertebra. The lumbosacral enlargement gives attachment to the nerves which supply the lower limbs. It commences about the level of T11, and reaches its maximum circumference, at L1 (lumbar vertebra).
6. Define a “cranial nerve”. How are cranial nerves named and numbered?
The cranial nerves are 12 pairs of nerves that can be seen on the ventral (bottom) surface of the brain. Some of these nerves bring information from the sense organs to the brain; other cranial nerves control muscles; other cranial nerves are connected to glands or internal organs such as the heart and lungs. They are designated both by name and by roman numerals. They are named and numbered in rostrocaudal sequence of their superficial origins from the brain, brainstem, and superior spinal cord. Their names correspond with their function.
7. [image: ]Draw the reflex arc for the patellar tendon tap. What role does the muscle spindle play in the knee jerk reflex?
Small sensor muscles called muscle spindles respond to the muscle stretch with an increase in the frequency of action potentials when the tendon of the quadriceps is tapped. The afferent axons from spindles make connections with motor neurons in the spinal cord. The motor neurons then conduct an efferent impulse back to the quadriceps, triggering contraction.
8. Distinguish between the direct light reflex and the consensual light reflex. What is the purpose of these reflexes?
The direct/pupillary light reflex is a reflex that controls the diameter of the pupil, in response to the intensity of light that falls on the retina of that eye. Where as consensual light reflex is the concurrent constriction of one pupil in response to light shined on the other pupil. The purpose of these reflexes is to regulate the intensity of light entering the eye. The reason for the consensual light test is to make sure that nerve function is still working
9. Why would an injury to a peripheral nerve cause loss of both sensory and motor functions?
The major peripheral nerves have both sensory and motor fibers. An injury to the nerve will cause loss of function to both the sensory and motor aspect innervated by that nerve. There will no way to send and receive message form the brain and spinal cord.
10. What evidence is there that both negative transfer and bilateral transfer occurred during the course of your mirror-trace experiment?
When the mirror trace experiment was first attempted with left hand there was a lot of errors, then the trace was practised with the right hand three times. When the trace was done with left hand following the practice done by the right hand, the number of errors was significantly reduced showing the bilateral transfer of skills.  I'm not sure for your specific results. But some people saw that when they switched back to the left hand they were worst than they were with the right hand which would be evidence of negative transfer (prior experience limits/negatively affects future trials).
11. Based on the results of the knowledge of results experiment that you performed in the Kinesiology 142 lab with the linear arm positioning apparatus, what conclusions can you draw regarding the importance of knowledge of results for learning?
Knowledge of results plays an important role in the learning process. Three of these roles include: 1) motivation, 2) associative function, and 3) guidance. The motivational influence can increase the effort and interest of the performer in the task; associative function of KR is likely to be involved in the formation of associations between stimulus and response. The guidance role of KR is likely the most influential to learning as both internal and external sources of feedback play a guiding role in performance of a motor task. As the performer is informed of errors in task performance, the discrepancy can be used to continually improve performance in following trials. 
Or
KR serves 3 important functions in learning - to guide error correction, to reinforce correct performance, and to motivate the individual toward achieving a performance goal.
Ergonomics questions
1. Define ergonomics?
The study of application of biology and engineering to the relationship between workers and their environment.
2. What training does an ergonomist need?
An ergonomist usually has training in gross anatomy, anthropometry, biomechanics, and physiology as well as some experience in design, engineering and management, knowledge of motor learning and human movement can also provide an important link to ensure the effectiveness of a final design.
3. Briefly explain how the study of kinesiology relates to the field of ergonomics
It is important to know about gross anatomy, motor learning and human movement all the topics covered in the study of kinesiology.
4. You have been asked to design a new chair for a classroom at sfu. What information do you need to complete this task? What features of the chair design do you have to address for a standard lecture chair?
· Has to comfortable for a period of time, physiologically satisfactory
· Consider wide variation that exists in human shape and proportion
· Rely on anthropometric table that summarize the full range body dimensions
· Purpose of the chair- want it to be comfortable so no fatigue but not too comfortable where a student is falling asleep
5. Draw the largest of the kitchen in your home or apartment. Analyze the “work triangle”. How would you relocate the refrigerator, stove, and sink to improve the efficiency of the kitchen?
I would relocate the major appliances to get the most efficient work triangle which will have the shortest distance from one appliance to another without any intersecting lines.
6. From the ergonomist’s point of view, list the major factors which need to be incorporated in the design of a pair of scissors (consider age, gender, and handedness).
Unbiased in terms of handedness, should keep the fingers and hands in a neutral position
Different size grips ad handles for men and women, men usually use larger tools
7. Back injuries lead to a significant amount of lost work time. Briefly explain the factors which need to be considered to reduce the number of back injuries at a job site where heavy boxes have to be unloaded from trucks and stored in a warehouse.
· The characteristics of the worker (physical, motor, personality, training and experience, health status, and leisure time activities)
· The characteristics of the material and containers that have to be lifted (load, dimensions, and distribution and stability of the load)
· The task characteristics (layout of the workplace, frequency, duration and pace, complexity, and environment-temperature, humidity, noise, vibration)
· The work practices (individual, organizational, and administrative)
Altitude Questions
1. Why does it seem that exercise is more tiring at altitude than at sea level?
· Negative affects on vo2 max
2. How is the physical environment changed at altitude?
· Barometric pressure decreases as altitude increases
· Decreased density of airdecreased external air resistanceexternal work is decreased
· Air becomes drywater loss via respiratory tract is high
· UV radiation is more intense
· Force of gravity decreased
3. How does the body respond to reduced oxygen pressures (hypoxia)?
· Cardiac output falls to or below sea level values for the same VO2 and there is a progressive increase in O2 extraction
· Increase in blood’s oxygen carrying capacity
· Hemoglobin concentration increases
· Vo2 max remains significantly below sea level values
· Increase in blood pH
· Sensory and mental function deficit in performance at altitude
· Decrease maximal stroke volume
4.  Why is maximal exercise reduced at altitude?
5. Will a person adapt to altitude after a period of time?
The longer you stay at the altitude the better you perform in aerobic events but it never reaches sea level values. The length of time need to acclimatize depends on the individual. A few people will never acclimatize.
6. Will training at altitude be beneficial to performance on returning to sea level?
No consistent scientific evidence to support training at altitude to improve sea level performance. 

image1.png
Spinal cord Ventral Root

Motor Nerve (Eflerent

Dorsal Root

Quadriceps (muscle)
Sensory Nerve (Afferent)

atella
Fernuf

Leg movement

\aad





[ ——

1. Baabe o entty the st sructrs st anpges 161204
[T —————
R ———
e g sl e v e st

S PO P——
e e he o srcarslng b v, snd b cion
[T —
[P T Fe——————
T i R ———
b e e, o gl ey e
S ———
S o o oy bt i st g e
ot i Whenh e o e o
[re——————————
s con e Oc e el e b
g e v tothe st nd s .

[ ————
U ———
e e hove i N i s e
[ —————




