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CHAPTER - 7 KINESIOLOGY AND BIOMECHANICS
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7.1 Meaning of kinesiology and biomechanics (Kimetics,
Kinematics, distance, displacement, acceleration, speed, velocity,
work, power, energy, pressure, torque, scalar and vector).

————

7.2 Anatomical terminologies related to fundamental body
movement .

7.3 Axis and plane.

7.5 Lever - meiiiing and its classification. '7777—1
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application in sports. ,
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7.7 Meaning of Projectile,trajectory.parabola and range.

7.8 Force — Meaning and its classification. ;

Meaning of Kinesiology
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e word “kinesiology” is a combination of two Greek words |

“kinesis” and “logus” where “kinesis” means “meotion” and |
“logus” means “study of”. Thus, kinesiology means the study of |
motion. Hence it is the study of the principles of motion.
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Note: the father kinesiology is “Aristotle™
Definition of Kinesiology
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physical sciences (anatomy, physics and physiology). '
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Meaning of Biomechanics
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| The word "blomechanics" is derived from two Greek ;m

"bio" and "mechanics" where bio means “living" and i
"mechanics" is a branch of physics science, thus study of |
motion by living body is called biomechanics. ‘4
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is the application of mechanical principle, i i '
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Statics Dynamics
Dynamics
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Kinetics

Kinematics

I

Linear

Distance
Displacement
Speed
Acceleration

i

Angular

Distance
Displacement
Speed
Acceleration

o
— Inertia

— Mass

— Force

— Power

—+ Pressure

— Momentum

— Work |
— Newton’'s law |
— Impulise |
— Couple of force

— Momant of inertia

— Lever

— Angular momentum

— Weight ‘
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" Mechanics - It is the Static - The study of
| branch of physics forces acting to produce
| concerned with the | equilibrium.
| sction of forces on the
bodies. Mechanics has 2
major division, static ‘
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Dynamics - The study
of forces acting to
produce motion.

| Dynamic is a further

| subdivided into the 2

| areas of the study,

’ Kinematics and

kinetics.

Kinematics — It is the
geometric course of the
motion which deals the
motion in the term of
time, distance and
velocity or acceleration
and we can say it deals
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effect of force.
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Introduction to Planes & Axis

joints. these movements take place in a plane .“::: Oteg

In the human body, several different move
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Meaning of Planes
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Axis

An axis is an imaginary straight line lrmm‘\
moves or rotates. for example, Wheels of 5 bicycle, hu::h':
minute hand of a clock, etc. It is of three types. el |
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— Types of Plane and Axis
S_. Types of planes Imaginary Figure Types imaginary | Axis of | Movement
N. | surface/Cutting of axes | axis rotation example
: body side passing
| line
1 | Sagittal plane/ Imaginary Frontal Left to right | Mediolateral | Flexion
' Longitudinal plane/ surface/Cutting body axis or axis :
median plane/ into left and right lateral Right to left Extension
Sinister-dexter plane/ axis
Vertical plane/ FOFHE TaE S -,
Y-Z plane/ TR B a1l iR 2 A
| Anterior-  posterior | F1Ca 8|
plane .
2 Frontal plane Imaginary pane ‘
rowses | Sagittal and | Abductie
lateral plane’ coromal | surface/Cutting body [seoesses ~ ~ n:ﬁs ) :::t:r:l::- N ::::er:l:rr axis | Adductiot
plane into Front & back Sy Proaation
medio lateral plane | 4 { T o
Y-X plane FATE HIE® A ot
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3 Transverse plane Imaginary " il
—— nal
horizontal plane surface/Cutting  body 51 :,:ll;““lor :'erpelldlcuh g mdvct
Axial plane into Upper and lower £, 1), longitudi .
X -Z plane top or bottom | e nal axis "
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Lever
| 1t is simple machine which makes the work eagjey -
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Levers

ne)

Fulerum (pivot point, joint))
_ effort foree (muscle force)
_ Load force (external force's)

First class Lever Second class Lever Third class Leve
r

Features
. first<lass lever has the fulcrum | A second-cl |
E xplanation A crs ass lever has the load | A third
m,;,dfm-een dtl:; oad (resistance) located L" (force) l':l:::d:ve:; has the
effort (force) and the loa (resistance). Between the fulcrum and the i een the fulcrun
effort | and
(force). e the I?Id (resistance).
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Figure

Em-m* l Load
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Class 2 Lever

Example Scissors
, seesaw, bi
from device | icycle brake, etc. Opener, nutcracker, Wheelbarrow, | baseball bat, Tennis racket, ""\
, punching machine, etc. paddles, etc ‘
Piﬂlll‘t ‘h--huﬁucl‘v- :'-l . _—/
Example - - |
p =, Fylcrum
from device 1 DL\ "
‘ EHon \
Load '
- A ?-h.
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fuicrum

Strength
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