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QNO1)  If you lifted a 10-kilogram (Kg) weight upward over the distance of 2 meters (m), the work performed would be ? Calculate Work.

ANs) GIVEN DATA : 

Mass of an object lifted upward = 10kg

Height                             =                  2meters

Acceleration due to gravity = 9.8m/sec2

REQUIRED : 

WORK DONE (w) = ?

SOLUTION :

IN THIS CASE WORK DONE = POTENTIAL ENERGY( P.E)

W= P.E

AS P.E = mgh 

So putting this formula in place of P.E 

WE GET

W= mgh 

PUTTING VALUES 

W = (10kg)(9.8m/sec2)(2m)

W = (10)(9.8)(2) (kg m/ sec2)

W= 196.0kgm/sec2

ANS =    W= 196.0 JOULE.         

QNO2) Enlist basic principles of the training.

ANS) 7 Principles of Physical Training :Regardless of your level of fitness, there are seven principles that should be followed during any type of physical training or exercise program. As laid out in the "U.S. Army Fitness Training Handbook," these seven principles also are known as PROVRBS, an acronym for progression, regularity, overload, variety, recovery, balance and specificity.
TRAINING PRINCIPLE NO 1: Progression :

To improve your level of fitness, you need to gradually increase both the intensity and duration of your physical training routine. According to author Robert Sterling Rush in his book "Enlisted Soldier's Guide," a safe level of progression can be achieved by increasing your cardiorespiratory and muscular ability by about 10 percent every 10 days.

TRAINING PRINCIPLE NO 2 :Regularity :

It's also important to maintain an exercise regimen that is consistent, with exercise taking place at regular intervals. Physical training ideally should take place between three and five times each week. In addition, it's important to ensure you get adequate sleep and eat properly in order to operate at peak capacity during your physical training.

TRAINING PRINCIPLE NO 3: Overload :

Overloading, according to the "U.S. Army Fitness Training Handbook," occurs when the work load of your exercise session exceeds the normal demands you place on your body. This involves pushing yourself so your heart works at a relatively high percentage of its maximum capacity. Determining the proper level of intensity, however, depends on a variety of factors, including age, weight and overall level of fitness. Overloading also takes place during muscular strength and endurance training when you work a muscle to failure.

TRAINING PRINCIPLE NO 4: Variety :
It's easy to become bored with physical training if you perform the same routine every time, so it's important to mix things up by breaking up your training routine and include different activities. Not only will this prevent boredom, but it also can increase your motivation and help you achieve better results.

TRAINING PRINCIPLE NO 5 :Recovery :

The rest periods between physical training are just as important as the training itself, as muscle damage is repaired and waste is metabolized during these times. The optimum recovery time is between 24 and 48 hours after exercise. Recovery also can be achieved by alternating more difficult training days with easier training days, or alternating muscle groups so you're not working the same muscles continually. Improper recovery can lead to muscle fatigue, increasing the potential for subsequent injuries.

TRAINING PRINCIPLE NO 6: Balance
When coordinating a physical training program, it's important to ensure you're exercising all areas of the body equally to achieve a balanced level of fitness. For example, writes Rush in the "Enlisted Soldier's Guide," you should balance routines for the upper body and lower body, and balance endurance running with sprints in order to run as far and as fast as possible.

TRAINING PRINCIPLE NO7 : Specificity :
The final principal is specificity, which seemingly contradicts the previous principle of balance by advising you focus on a specific ability during training. More precisely, however, the principle of specificity advises that you gear your training toward specific goals. For example, if your goal is to become a better runner, your training should have a greater focus on running, as activities such as swimming or cycling won't help you achieve this goal as efficiently.

QNO 3) Describe preload and afterload in simple words.

PRELOAD :

The best way to think of preload is as a volume.

Essentially, preload is the VOLUME of blood in the ventricles at the end of diastole.  This is termed End Diastolic Volume (EDV), thus at the very end of diastole, if you look at that volume of blood sitting in the ventricles . . . that is your PRELOAD.
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Measuring Preload :

That volume is measured as the pressure that it exerts on the walls of the ventricles in mmHg.

There are two numbers that we can use to indirectly measure or estimate preload: CVP and PAOP

CVP is central venous pressure and provides an indirect measure of the End Diastolic Volume ( EDV) in the right ventricle.

PAOP is pulmonary artery occlusion pressure provides an indirect measure of the EDV in the left ventricle. This number can aid in evaluating preload status of the left side of the heart.

* Preload Highs and Lows :

Preload is essentially (in basic terms) a measure of volume status within the body.  In states that lead to low volume (shock, hypotension, tamponade) you will also see decrease preload.  In states that create excessive volume ( heart failure, brady-arrhythmias) , you will notice increased preload. Therefore treating the underlying cause should result in alleviating the problem.  If preload is low due to a volume issue volume can be added through fluids or blood.  If preload is high due to poor pump function diuretics or alternative medication therapy might be considered.

* What is Afterload?

The best way to think of afterload is pressure.

Essentially, afterload is the PRESSURE that ventricles must exert to open the semilunar (aortic/pulmonic) valves.  Vessels distal to the ventricles exert a pressure due to vasoconstriction or vasodilation.  This pressure maintains the valves closed.  In order to open the valves a specific pressure within the ventricles must be reached . . . this pressure is the AFTERLOAD.  This number is represented by SVR ( Syetemic vascular resistance)and PVR ( pulmonary vascular resistance).
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* Afterload Highs and Lows :

While afterload can be effected by volume status it is basically a result of vascular resistance within the aorta and lungs.  These numbers are further a result of vasoconstriction and vasodilation.  So if afterload is too high (HTN, aortic stenosis, SNS stimulation) the patient may benefit from vasodilators.  In cases of decreased afterload, overdilation of the vasculature (sepsis, hypotension),  the patient might benefit from vasopressors.

QNO 4 ) What are the factors increasing stroke volume.
ANS) FACTORS WHICH INCREASE STROKE VOLUME :
 Stroke volume may be increased by increasing the contraactivity , preload , decreasing the afterload.

* The first factor we will examine is preload.

Preload is the amount of ventricular muscle stretch caused by the end diastolic volume.

The greater the EDV, the more the muscle stretches, increasing preload. Stretching muscle fibers toward their optimal length, allows them to contract more forcefully, while returning to the same ESV. EDV, and therefore preload, is affected by changes in venous return--the rate of blood entering the heart.

Venous return varies with body position, sympathetic activity, and skeletal muscle contraction. Increasing venous return increases preload. Slowing the heart rate can also affect preload by increasing ventricular filling time. In either case, increasing venous return or ventricular filling time increases preload. This is shown as an EDV of 140 milliliters on the monitor.This increased preload results in a greater stroke volume of 90 milliliters being ejected.

* The second factor affecting stroke volume is contractility. Contractility is force of contraction at any given EDV.

CONTRACTIVITY = force of heart contraction 

The more forceful the contraction, The more blood is ejected.

Increased sympathetic activity increases contractility, so more blood is ejected with each contraction. This results in a lower ESV at the end of contraction. Consequently, an enhanced stroke volume is ejected with the same preload.

* The third factor affecting stroke volume is afterload. In order for the ventricle to eject blood, it has to generate enough pressure to open the semilunar valve.

Afterload is the aortic pressure that the left ventricle must overcome to eject blood.

The pressure is indicated here as 80 millimeters of mercury. Hypertension causes aortic pressure to increase, raising the pressure neccessary to open the semilunar valve. The increased afterload is indicated here as 100 millimeters of mercury. With increased afterload, more of the force of contraction is used to open the semilunar valve.

Consequently, less of the force is available to eject blood, therefore, an increased afterload reduces stroke volume.

* CONCLUSION : increases in preload and contractility and decrease the after load , increase stroke volume.

QNO5) Differentiate between isometric, isotonic and isokinetic exercises.
ANS)  ISOMETRIC : 
1)    Iso mean same , metric mean length.

This is a type of muscle contraction in which muscle remains at same length.

2) Isometric exercise involves static muscle contraction against a stationary resistance.

3) It is used only in a few games like gtymnastics , weightlifting, wresting etc.

4) It develops maximum strength.

5) It can rehabilitate immobalised joint.

6) Amount of strength developed does not last long.

7) Poor development of coordination and skills.

8) Does not cintribute to development of endurance and speed.

9) Examples are : Pushing against a wall.

10) Flexed arm hanged etc.

* ISOTONIC : 

1) Iso mean same, tonic mean tension.

A type of muscle contraction in which the muscle changes the length either shortening or lengthening.

2) Isotonic exercise involves dynamic movement but does not require a constant movement speed.

3) Isotonic exercise is most popular and effective type of strength training used in almost all games .

4) It develops explosive strength.

5) Does not contribute to rehabilitation.

6) Strength developed through this method remains for longer period .

7) It develops excellent coordination.

8) It contributes to development of srength , endurance and speed.

9) It Examples are : Push_ups, pull _ups

10) Roops climbing , bench press , overhead press etc.

* ISOKINETICS : 

1)  Iso mean same,  kinetic mean speed.

Isokinetic exercises are done with machine that regulates movement, velocity and resistance.

2) Isokintics exercise involves movement but maintains a constant speed.

3) Isokinetics generally involves muscle contraction against an electronic resistance and its specific to a particular sports.

4) It develops explosive strength as well as strength endurance.

5) It cannot  rehabilitate immobalized joint.

6) Amount of strength vis developed is excellent.

7) It develops good coordination.

8) Better development bof speed as compaired to isotonic.

9) Examples are : Treadmill, cybex 

10) Butterfly stroke in swimming , etc.

