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Introduction to Basics of Biophysics
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¢ This aim of biophysics is to understand the detailed physical mechanisms
underlying the behaviour of complex biological systems.
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Importance Of Biophysics In Nursing
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In addition study of biophysics helps a nurse understand following
contents of nursing:

* Measurement
« Accuracy in preparation of medications 4 s2¥! ywasi 3 484l
 Assessment of patients by measurement of vital signs.
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* Motion
* Inertia in accidents

* Physiological reaction to high velocity centrifuges.
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Moreover:

* Gravity of the bodies Such as:
* Circulation of blood
* Postural drainage :drainage used in bronchiectasis and lung abscess.
* Postoperative position & all Slleall 22y L
* ESR estimation.
* Centre of Gravity Such as:

* Body mechanics * Lifting and turning patients

* Crutch walking.

Also,

* Specific Gravity
* Such as: Underwater exercises ®* Examination of the body fluids
* Force

* Such as: Torques in traction ®* Muscle action ® Vector addition and analysis in

traction.
* Pressure

* Such as: Suction  Internal and external respiration. Positive pressure ® Oxygen

therapy .ventilation. ® Administration of irrigation
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* Heat such as:

* Thermometry, ® Steam inhalation ® Thermography, Application of heat

and cold application,» Basal metabolism, ® Autoclave and sterilization.
* Light and Sound

* Actions of lenses, Microscopy, Refraction, Audiometery, Use of
mirrors in apparatus ® Ophthalmoscope, ¢ Visual fields, ® Human

audibility

* Electricity
* Patient monitors, ECG, Electrosurgical procedures

* Use of transistors in apparatus, Diathermy,* Electric shock therapy °

Cardiac pacemakers.

* Molecular Physics
* Artificial kidney * Colloidal dispersions

* Surface tension of antiseptics ® Viscosity of blood
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* Work and Energy
* Circulation of blood, Work done by heart and skeletal muscles Pulse

formation.
* Atomic Physics

* » High energy radiation ® X-ray therapy, ® Radioisotopes ® Tracer

studies of metabolism, Precautions in use of radioactive material

* Half-life in radiotherapy.

Concept Of Unit
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Systems Of Units
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Standards of Mesurement

. Table 1.1: Systems of units with their standards of measurement

Physical CGS system FPS system MKS system Sl system
quantity

Length Centimeter (cm) Foot (f) Meter (m) Meter (m)
Mass Gram (gm) Pound (d) Kilogram (kg) Kilogram (kg)
Time Second (s) Second (s) Second (s) Second (s)
Temperature - Fahrenheit (F) Celsius (°C) Kelvin (K)
Electric curent — — — Ampere (A)
Light intensity — — — Candela (Cd)
Amount of — — — Mole (mol)
substance
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Fundamental Units In Various Systems
Jshll 3aa g0
s alaiy) AUl & Jghall san s oLl 8 (pilas (y ddboaal) 4l e Jhall Gy e (S
Aanll (s i) Uaill b Jshall sas 5 a6
o yall g ) Jie plaill e IS aladiind Jaa3l o ¢ sall (Say ¢ dpaaall dle Sl s i e
¢ iy slalally aladl e aaall s e Gllallas (uld a Gos B ¢ el (8 ol
s e 16000 /1 soSall L0580 - 1aa 3 s Baa g aladial &y ¢ (5 el Janll
(sl (s il il e JS1 1.2 Jsaall & Jshall culaa sl Ailiaall cilieLiaall 3

’ Table 1.2: Multiples of units of length in English and Metric systems

English system Metric system

12 inches = 1 foot 10 millimeters (mm) = 1 centimeter (cm)
3 feet = 1 yard 10 centimeter (cm) = 1 decimeter

5% yard = 1 rod 10 decimeter = 1 meter (m)

1,760 Yard = 1 mile 10 meters = 1 decameter

5,280 feet = 1 mile 10 decameters = 1 hectometer

10 hectometers = 1 kilometer (km)
10 kilometers = 1 myriameter

Note: 1 feet = 12 inches = 30 cm (1 inch = 2.5 cm)
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* Mathematically, we write

* W=mxg

» where, ‘W’ denotes the weight of the body, ‘m’ is its mass and g is the acceleration due to gravity.
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. Table 1.3: Multiples of units of mass in the Metric and English systems

English system

Troy units

24 grains = 1 pennyweight
20 pennyweight = 1 ounce
12 ounces = 1 pound

Avoirdupois units

27.34 grains = 1 dram 1

6 drams = 1 ounce

16 Ounces = 1 pound

25 pounds = 1 quarter

4 quarters = 1 hundredweight
20 hundredweight = 1 short ton
2,240 pounds = 1 long ton

Apothecaries unit
20 grains = 1 scruple
3 scruple = 1 dram
8 drams = 1 ounce
12 ounces = 1 pound

Metric system

10 milligrams = 1 centigram
10 centigram = 1 decigram
10 decigrams = 1 gram

10 grams = 1 decagram

10 decagrams = 1 hectogram
10 hectograms = 1 kilogram
1,000 kilograms = 1 metric ton
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’ Table 1.4: Conversion of weight and measurements

Weight Fluid volume

1 ounce = 8 drams 60 minimus = 1 fluid dram
= ST 8 fluid drams = 1 fluid ounce
1000 microgram (Mcg) = 1 milligram (mg) [ 20 fluid ounce = 1 pint

1000 milligram (mg) = 1 gram (gm) 2 pints = 1 quart (1000ml)
1000 grams (g) = 1 kilogram (kg) 8 pints = 1 gallon
i = 2.2 pounds 1 milliliters (ml) = 15 -~ 16 minims

(15-16 drops)

1 dram = 4 grams (g) 1 liter = 35 fluid ounce

1 ounce = 30 grams 1 fluid ounce = 30 ml

1 pound = 375 grams 1 fluid dram = 4 ml

1 milligram = 1/60 grains (gr) 1 gallon = 4.5 liter
1 minimus = 0.04 ml = 1 drop
1 pint = 500 ml

Household measurements
1 teaspoonful = 4 or
5 ml = 1 fluid dram = 60 drops

[d [d [d
SI units and Metric units
’ Table 1.5: Prefixes and symbols used with S| units and Metric units
Prefix Symbol Power Value (in meter)
Tera T 102 1,000,000,000,000
Giga G 10° 1,000,000,000
Mega M 108 1,000,000
Kilo K 10° 1,000
Hecto H 10% 100
Deca Da 10 10
Meter m 1 1
Deci D 10! A
Centi C 102 .01
Milli Mm 103 .001
Micro u 108 .000001
Nano n 109 .000000001
Pico p 1012 .000000000001
Femto f 10718 .000000000000001
Atto A 108 .000000000000000001

11
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Introduction to motion
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What is motion? 4S_all <y q
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Fig. 2.1: Scalar and vector quantity
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What is the speed unit?

(- 3 L) A0l 5 sia el S Bans o
* The S1 unit for speed is meter per second (ms™!).
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What is the Velocity ?
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Explain?
The SI unit of acceleration is ms™2.
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Biophysics:
Gravity
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In this lecture

. Specific Gravity

Centre of Gravity
Principles of Gravity

Effects of Gravitational Forces on Human Body and Applications of

Principles of Gravity in Nursing
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Introduction to Gravity
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F=G

where,

I' — gravitational force

M and m = any two masses in the universe
d = distance between two masses

G = gravitational constant = 6.7 x 10"

What is a Specific Gravity
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Specific Gravity depends on water gravity
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Weight of the object in air
Specific gravity =

Weight of equal volume of water

. Table 3.1: Specific gravity of some substances

Substances Density (kg/m?) Relative density/
Specific gravity
Pure water 1000 1.00
Alcohol 790 0.79
Whole blood 1060 1.06
Blood plasma 1030 1.03
Aluminum 2700 2.70
Platinum 21400 21.40
Lead 11400 11.40
Gold 19300 19.30
Iron 7950 7.90
Mercury 13550 11.55
Blood plasma 1030 1.03
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Centre of Gravity
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Fig. 3.1: Center
of gravity

In nursing practice,
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Example for Centre of Gravity
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Fig. 3.2: Crutches

Principles of gravity and Archimedes’ principle
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Fig. 3.3:
Buoyant force
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Archimedes’ principle
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* The tendency of a fluid to exert an upward force on an object immersed in it is called

buoyancy. The upward force acting on the object is known as the buoyancy force.”

Gravity
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Buoyancy force

Fig 3.4 Archimedes’ principle
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Applications of Archimedes’ Principle
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Fig. 3.5: Exercises in air and in water
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Effect of gravitational forces on human body and application of principles of

gravity in nursing
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Fig. 3.7

Figs 3.6 and 3.7: Effects of gravity on human body
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Biophysics:
Force, Energy and Work

Dr Manaf Abdulrahman Guma
University Of Anbar- College of Applied sciences-Heet
Department Of applied chemistry

In this lecture, we will look at...

Force * Efficiency and Mechanical
Units of Measurement Advantage of a Machine

Newton’s Law of Motion * Principles of Friction

Forces of the Body + Body Mechanics

Work .

Lever, Pulley and Traction

Energy

Inclined Plane, Wedge, Screw

Types and Transformation of Energy

Application of Principles in Nursing

Principles of Machines
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Introduction to Force & units of measurement

” aeand daliiial) A8 jald) ki 3 g Ledl o 5 g8l iy pa o
* ‘“Force changes the state of rest or of uniform motion of a body.”
* The SI unit of force is Newton (N).
* A force of 1N applied to a mass of 1 kilogram produces an acceleration of 1 m/s?.

* Force is a vector quantity.

Lk 38 Lealad) aa - oLl A daas ) g 358l Caagl o
= 9 3 - J =

Types of Forces

Frictional force : &<ia¥)3g |
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Gravitational force: :@wdlz)l 699 .o
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1. Newton’s First Law motion’s lows)

toh DY AS ) (5l O e (s o 8 aly

G Gk e AL Al a6 ) b ol le afis bd B Aaliial) AS el o Aa) ) Al B ey padld S
"Aaa

S Aall Al 8 bl ) sl Qe A8 el g dal ) Alla 3 aluaWL Glaty Lad 385l Wy jas e o 5@ 138 g
Iy sl ) iy Wil J 51 (55 () 538 o el ¢ cnnadl 13gd 3 send) sy anead) dpala ol sla¥l 13 S ) Al
Al Al A Als and Y dae ) s s G o sl 1 U (gl Bae Ly 3 68l g a3 LiSay
FNVERLEON=LN|

Ladie Q:ISJA:L:\L;AH M\@&Jucjﬁo)ﬂ\ uigﬁie‘*ﬁj\d&ﬂjieﬂﬂj‘a—s)ﬁbﬁ‘ }iﬁm.nd\.c)u)#\:.ﬁﬁjsﬂu&g"
Ledan Los puall (3 1l 8 68) caniil | jhm cilS 40601 ey AS a8 Ta Lild ¢l pusn o 5581 Gl oy

Newton’s Second Law
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* linear momentum (p) as the product of mass and velocity. Mathematically, we can write p=mv
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, L3
3. Newton’s Third Law
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Forces of the body and uniform circular

motion
LSl .
354l o2a d&a.'l'Vg.u;.“écﬁ;l_l'&ﬁM&&U«c)md)ﬁb)m&uwnﬂ)ﬂghm .
;o\" | GV Wl sasas A pall oladl 3 (558 (ol (Y 138) AS el oladl pe el olail Jsha e
Q. S e sl gl e W) 51 (sl al 055 0l pnl) e g i

Fig. d.::le7|pclal !;rco (4.1 LJS-‘:J‘) a:ljs‘)ﬂ” zjﬁ‘ LSA'“:‘ b‘):l\.\h ‘)S‘)A )A..I

PSSR IAEY I

PR RN PR SRS NI WG QN JEPRIIEV SR Y- Iy
[Ny ] S e ksl i 0 el O ey st S
Q gro Oy (g3 sall 35l B8 s 85k AS all B sl 13 (e AN pnl) Gy

Pyl (24, JS21) Kl S0 55




3/30/23

Applications
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Measurement of Work

To obtain a quantitative measure of work, we define work done as follows:

The work done by a “force” is measured by the product of the force another displacement of the point of

application in the direction of the force.

IS il LSy A Al 5 5 el 55l puliiall el Jsla Gyl e L pun o el (SelSoal) Rl sy
Mathematically, we write W = F. d,

S5 oladl 3 Aal ) aand = 5 ASall oladl Lddihadl 5l F= ¢ Jaid) JeadlW = ¢ Cum o

In SI system, the unit of work is joule. It is the work done by a force of one Newton when the point of

application moves through one meter in the direction of force.

A smaller unit of work is “erg” which is the work done by a force of one dyne when the body

moves through a distance of one cm. The relation between joule and erg is:

1J=1Nx1m 17 =107 erg
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Biophysics:
Energy

Dr Manaf Abdulrahman Guma
University Of Anbar- College of Applied sciences-Heet
Department Of applied chemistry

Energy 48Ual)

“The capacity to do work is known as energy”. .J&&ll o 5381 Ll 4BUall i a5
Al B s aadi) o Adlaal) Al () A1) AU aeal) aadien 4Ll s Alakall e BN e Uiaws daas
15k, 0580 S8 Lo ddgall A8 LlEaY) oty 20030 8 (e (75) ¢ 21 03) sl aeall 206 5 ) n a0 o Bliad) b U
Ul a3 &8l o g ¢ L o A8 5 Juand) clan 5 (8 ¢ 4y aliill i€y A1 el aaa Jlaaly (uliy anadl 8 38U (5 gine Y
(). dsalo
el Ll iy ) 336 SU A8l Aad 5l jad) ) Jaeal 358300 3 ) sl ol el 460300 38U Gl Ayl pa ol pras a2
Al e gl g Rl el R

» For example, a diet of 2000 calories per day is 2000 k cal day.
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Units
BJ\F\M}%M\@Z\AM\c\)ﬂ;ﬁ\g)\)ﬂ\ﬂ\ﬂ\s&} QJ‘JQ\Q‘M\U’“?\)‘:)S:‘S'
K cal. sl s o Jlaial o Asieda o 1 sladl (0 caSe s 1000 b)) s sllaal

ASlgianal) A8 (5 shany s T 55 1 il 5o AU (il s3n 5 a5 (KWh): el / Bl 551 o
saalydelu il g5l ] 4l jlea daul 5

4.1 Jsaall AT e JSASTginal) d8UY o 28UAN e cilan gl o2 S Jasi 53

4 Table 4.1: Energy conversion factor

Unit Joule (J) Kilowatt-hour (kWh) Calories (cal)
1J 1 2.78 x 107 0.239

1 Cal 4.186 1.16 x 10° 1

1 kWh 3.6 x 10° 1 8.6 x 10°

Types and transformation of energy

¢ Gsa sl cbyla ol ¢ ASIS Ll e Bl Capiad (S ¢ W e o 1lie) | Aalid daliie JISal B8 a5 ¢ Aagdall (3 e
Al Il 28Ul A 50 8 saae 2158 e bl o) el ) ley cAss sl ¢ Al Sl ¢ Apdaline i ¢ ol j6S 5l ¢ 6 g
b Alasl AUl Jysas oy ¢ JUal s e | AT ) S5 (e Lelysaty el 3 48Uy diline JIKET e juatiins Lis oK1
oA slall e Blaall (s 8 Laladinl a5 (SilSae Jae ) aal)

JAS Al Adag jal) 48U a :Kinetic Energy &S a0 Gl o

* The kinetic energy (KE) of moving object is calculated by: KE = 122 mv? where, m = mass of object, v =

velocity

e Y dldias 4l ) 33 A8l s 5 f o) Lage Slo adiady YRR TN * :Potential Energy <Y Bl .

A a i ) el dalie 55 0 el

* PE = wh, where, w = weight h = height
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The difference,
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tugging string
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Fig. 4.3: Potential and kinetic energy
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Energy and Calorie
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@ Table 4.2: Typical energy values of selected food types

Foods Calorie value (kcal g')
Glucose 38
Carbohydrate 41
Proteins 41
Fats 9.3

Conservation of Energy
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Principles of machines

Simple Machines 4w il o
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Principles (53
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* Theoretically, in an ideal machine
* Input = Output Or

* Exde=Rxdr

Efficiency and mechanical advantage of a machine
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Work output
Efficiency = X 100
Work input
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Principles of friction &\<iay)
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Body Mechanics
Al oasily S Y] nen 3US (385 5y

En Work done
KIgNgy = ———————————
N Energy consumed

100 o S Jl 4l G Baadlin 4.3 Jgand) b 535 AadsY) (s Lty 56l o

Al Gl asa ol ¢ SAY) Q] Jealiall o Sl dga s 58 bl anall dee 3eUS (Rl Lpud N Ll 2l e
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38D
‘ Table 4.3: Mechanical efficlency of human beings
Actvites Efficiency (%)
Cycing -20
Swimming <2
Shoveling -3
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Principles of Body Mechanics
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LEVER 428l
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Fig. 4.4: First class lever Fig. 4.5: Second class lever Fig. 4.6: Third class lever
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Lever Action of Jaw <&ill &8 Jac
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Fig. 4.7: Lever action of jaw
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Fig. 4.8: Lever action of foot
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seludl Jas £1,3 Lever Action of Forearm
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Fig. 4.9: Lever action of forearm
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Fig. 4.11: Thomas splint traction
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Balanced traction:
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Fig. 4.12: Balanced traction

3. Russell traction
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Fig. 4.13: Russell traction
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Biophysics:
Heat

Dr Manaf Abdulrahman Guma
University Of Anbar- College of Applied sciences-Heet
Department Of applied chemistry

In this lecture,

Nature, Measurement, Transfer of Heat
Effect of Heat on Matter

Relative Humidity, Specific Heat
Temperature Scales

Regulation of Body Temperature

Use of Heat for Sterilization

Application of Heat Principles in Nursing
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Nature Of Heat
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Heat and Temperature are not Same in Nature
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» Heat and Temperature are not Same in Nature

* « Heat is the total energy content of a system whereas temperature is a measure of

this energy and decides the direction of flow of energy.
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Measurement Of Heat
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Fig. 5.1: Thermometer
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Construction of Mercury Thermometer
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Transfer Of Heat
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Heat Conduction
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Heat Convection
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Heat Radiation & Evaporation
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Effects Of Heat On Matter
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Types of heats
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Relative Humidity
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Specific Heat
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. Table 5.1: Thermal capacity of common substances

Substance at 20°C IN caVgm/ “C/ B/ Ity “F
Blood (37°C) 0.80
Water 1.00
Alcohol 0.58
Mercury 0.03
Ice 0.51
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Fig. 5.4: Celsius and Fahrenhett scale

Temperature Scales
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In order to convert a reading of temperature from one scale to
the other following equation is used:
F - 32 Cc
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Clinical Thermometer
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. Table 5.2: Relative expenditure of thermal energy per hour

Regulation Of Body Temperature

Activity Expended energy
Sitting quioty 1.00
Sloeping 0.65
Lying quiotly 0.77
Drossing/undressing 1.18
Typng 1.40
Light exerciso 1.70
Walking slowly 2.00
Active exercise 2.90
Severe exercise 4.50
Swimming 5.00
Running 570
Walking fast 6.50
Walking upstairs 11.00
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Use Of Heat For Sterilization
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Biophysics of
Light

Dr Manaf Abdulrahman Guma
University Of Anbar- College of Applied sciences-Hit
Department Of Applied chemistry

In this lecture, we look at

O Nature of Light * () Biological Effects of the Light.

() Law of Reflection and Refraction of

Light.

* () Uses of Light in Therapy.
* () Photosensitivity.
() Features of Lens.

* () Application of Principles of

() Lenses and Images.

() The Physics of Vision. Light in Nursing.

() Defects of Vision and its Corrections.
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Nature Of Light

Quantum Theory of Light ¢ sall o1 4, )2 3 o

Lee Cansii iy Y1 (o Sl ¢ A gl il pall o oI &yl gl ¢ guiall oS 2 plai Dy (Slo o8 ¢ 1990 ol B¢ 1n el
(6.4 JS2l) CHaS e B8l iy b e JS5 FELLY

s 3l Aoy o (585 Ladien) ) 20 o Jsanll (Sar o gl () JSE e 5 de il Sl oS 2 (8) 08 1905 e B o
A5 jre dn sl JI B

e n=v/A

A Al (ge (05 5ill) 25 oS A o Jpemal o

E=hn -

B Ll 0 i " e M 03 o

¢ Osistl pllan aladinl clididl ol s Lealadiul oSa L A8 Jsa 103 x 6.65 dlead) (=l 2N Al - Ja 103 x 6.6256
B S A8 dpS (ol Bas

Nature Of Light

Leal DAY 4IS Al Jain 5 )0l g S ()l ¢ 3ale 550 Aol g3 <53 gill 028 2l alialial &3 13 o
Balall mdans (g

e saall o A gun s 5eSH ol L Ay i) sl s A cplidn] clal il slas (aiS e
LY a5 da a8 Capualy (f o guiall (S S Jlaaill ) Jaat 28 il ilagnS o juay
o) zlom¥ly Jalall iy ¢ daseS Aas0je dpadd desg e palld ¢ axi 8 Jlzadl 8 e
LilaaS ol pat oy ) ally Lpabialal Sy iy JaS 5 (A 50Y) (85 508 Lpaal b Cansd a5l
pabaial o Lavie sLY) 435 e A yiae 4 geal) Clapall dpad s (8 ¢ @5l A A8l S
I AnbeS LY jiad 4 Al Gl ppsdl) Al Auliad) LAY gaa) (8 il (i sdl)
£ladl




3/30/23

Light at an Interface
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Law Of Reflection And Refraction Of Light
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Refraction Of Light
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Features Of Lens
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Lenses And Images
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The Physics Of Vision
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Structure of Eye
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Power of Accommodation
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Defects Of Vision And Its Corrections
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Presbyopia or Far-sightedness
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Biological Effects Of The Light
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Uses Of Light In Therapy

gl b e gl oz

lall 3 el ¢ suall

(6.15 JSall) Lmnha 12 JSL 35n 5 e 2SI alal) o) g e ¢ sl G A el Clagleall e Jgmsa (gl 6 suall @

i s (5 a0 Belina Blal 5 Coaiall 33a g dyinia B e plaiiuly lall f W) GO A1 o) a1 andy B il s (Y15 ) adl a0
o

) pandl () st @y gaall oLl aasig o

Ay ead) Y1 Al 6 e il julalie CHLIS) a LS A ¢ A sel) ol ke ¢ iaall Jaie ¢ LAY julilie e Aalall il axdid e
BoaSU 5 Hagal) el yoa pal ouah ) UK w000 020

il a1 gl (and oy i W eyl il sl g ol 1 eliuiiad Tl 5 (aladl O e pusal) ) 6 puall 48 ey 53 (9 30 ) Aok Sy
ALy bal) 23Ul (yiaadll

a el die Aald ¢ tal il o pual alasind e 138 Uay Aigma iy S Al 3y () (S Aesbasial iy 5 28Ual) ST (3o JSE 0 iyl o sul @
el 5l sy e Jaleall g () Ml ety addadind

Infrared Radiation IR

ol yeall ComidaiY!
Lol penl) i A 0S5 e 2l dlua) sl (g glad) sk oo &) el A8 i o 0
sl ¢ sl (g Juadl ) Aol 5 lall 5 Claall (35385 €35 p0 e o) jeall CnidedV @

Sl e sl aladiuly Al e gl ) seall LY Al ALY e jeald) st AasD s (A ol ladia) oSy e
AL g gl 2my Gualall DD 8 geall Tl (S ¢ Ulal agde (3l LS 250 ¢ sl f 6l jeall i Aai) ¢ g
i85V g ety pran Laa ¢ Aall e gl (358 A sadll Lo Yy ClE CVS ey B pald JSE e el jeall i

LAladl

S 6 gl 5 el o gl axt 8 adid) S O3l 33 e g sl el cand Al ZUEY daskial) ()l mulias o
JERIEERAE

15



3/30/23

)55 bl s o) pealdl Cond And) oasliad JSy oy B (8 ) o) pead) Can Al Cipiai iy e o
a3 22y 5584 5000 A 700 oo oasall Jshall e Ayl o) jeall il ey
A.200.000 A 25000 3o o> 5all Jshll (0 32l 6] yanl

1 e aneall Aol (3 50 agiSay | Gl anad 528 Y s Guadll dxidl g gl pcialle o
2k 10

Aoy Y1 G Y1 o) A il il ol g s o) pead) il AxsYL Ax) mulias o
Aol Jlasg e el g ¢ duliaall

ANy peaill bl (8 ) jaall cand Al AT (5 5 e (Gaukai @

Thermography

Lﬁj\)ﬂ\)ﬂ}mﬂ\ .

conal) Jals caling A alall e Zaiall 3 ) jall 8 e 55 gdl) Jiandll 48 )l ae o

O dilaie (e Aniall 3 ) el ALl dulis L3 € Y ALY ¢ o) peall it 223G Jeri ) el aThermograph o
e ald o aliad 4 5 e AU (S je o s Jondy bl 6 sy o5 Sl eSS ) Bl el i e 550l sl
(6.16 JSll) &y )l ya llaladiey AaiUll &y geadl) AN (and

0o leie alSl (Kad ¢ 3hlially Al eli e el dsie A 532 511 5500a Aa Lol al)sY) alana oY 15kaie o
B350 Y Anpsall dibaial (g el (g shy G Bha SV g0l ek ¢ (Alal) an )l e sl oad) s seail 325k

o O s plad¥ o5l all A o (i ABal) Caiay G G S | adall (gl Al seadl) ol 5l (salae e 2l 2 5 e

Stenfan -Boltzman"..... Total radiations emitted object’s area . Emissivity

16



3/30/23

Thermography
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* E=hn

* E=c/A

* A=hc/E

* So wavelength can be known.
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X-rays
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Biophysics of
Pressure

Dr Manaf Abdulrahman Guma
University Of Anbar- College of Applied sciences-Hit
Department Of Applied chemistry

We will learn,

* () Importance of Pressure in Human Body
* () Atmospheric Pressure

* () Hydrostatic Pressure

* () Osmotic Pressure

* () Measurement of Pressures

* () Applications of these Principles of Pressure in Nursing
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Pressure
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* P=hdg

* Where ‘d’ is the density of the liquid, ‘g’ is acceleration due to gravity and ‘h’ is the height of the liquid

column.
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Standard Pressure

. Table 7.1: Typical pressure in a normal and healthy human body

Body'organ pressure Typical value of pressure
{in mm Hy)

Arterial blood pressure
Maximum 100-140
Mamum 80-90
Venous blocd pressure 3-7
Intrathoracc pressure (between lung 10
and chest wall)

Capitlary blood pressure
Anenal end 30
Venous end 10
Madie ear pressure <1
Usnary bladder <2
Eye pressuwe—aquecus humor 20
Cearebrospnal fuud pressure in bran 5-12
Gastroniestinal pressure 10-20

Atmospheric Pressure s s>l bl
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760 mm — QAL ) oY) mhas e 2 ga 50 prs IS mhas e 58 (gl GO ()
e
Atmospheric | [~ Mercury
presse® e [ Jb) 147 Tb/in o Uniia 3l 038 38 ¢ jad) s (5 sss e @
1 2
U '\\/‘ GlS all mhas (5 siue die (5 sall larall of Torricellian )5 3n 5
oo i Ausall b B3 mha 358w 76 e 3550 3 sae e Blial
Fig. 7.1: Torricelli experiment 76 cm Hg or 76 mm Hg e G (e pus Glas g Ul (5 5a) Taaial)

A/ dhy 5 14.7 1b/in. s Jalsy 128
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Biological applications of Atmospheric Pressure
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Biological applications of Atmospheric Pressure

A ) 2l Agm el A 5l gansdl) Aalenll i Ly ) 5 43 g8l 5 p3a) (3835 3k e i i Tidal drainages *

Aad) &y jlacaall 4l Cailda g (ge Cadaill Al 5 3eaY) (e aaedl A (e g sall Taall (g ST laria Gl aye o
(shal) i (]

I3 oSl (e Js i gl G s ¢ Jaacal) a5 Tana e dsiad) Jani g sl Do) e Llae 8 Cllaiad) adintie o
L sy Sl ) ST s

_M\quuﬂ&\ﬂ\uuyji_@\}d\g)“\jbﬁ“jn s slal A Cadl aladind oSy ¢ bl \\‘;. B

o 3 o gl prital e (pitucae Jie Gl 1 s a1 cpdad) Jamy Aduaal) Jie (3 sans (JusY) (8 Jaye o
Al ) S el ol W) Cppladl gy g i 0l N sl p ) Ga) Gl ey sl 5 olai () ey

A2 ¢ Cpadad) ol aa D) bl 5 Sl ‘;3;5&) dlaall ¢ clalanall (40 (e ganay cpitdadll et A anall
Al il iy 5 Aiadad A Cllelasall lay ) Fiall Jarall (¢ Cprishad) iy Levie Leglalyy Jaxall




3/30/23

Biological applications of Atmospheric Pressure
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* P=hdg

* where, P = pressure h = height

* d=density,, g = acceleration due to gravity (is constant for a particular place) For example,
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Measuring Osmotic Pressurecs ) sewY) bl

Applied _ Osmotic

pressure pressure
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Solution Pure solvent

Semipermeable
membrane

Hypotonic solution Isotonic solution Hypertonic solution
Fig. 7.4: Measurement of osmotic pressure
% H,0 Hzo\ /y H,0 2
Lysed Normal

Fig. 7.5: Fate of RBC in different solutions

Applications of the Osmotic Pressure
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We will learn,

* Sound

* OO0 Mechanism of Propagation of Waves

e O Type of Waves and Wave Motion

* O Some Important Terms Connected with Motions
e O Characteristics of Sound

* O Vocalization and Hearing

* O Applications of Sound
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Types Of Waves
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Fig. 8.2: Transverse wave motion
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Wave Phenomenon
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Fig. 8.7: Refraction of a ray
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Fig. 8.8: Constructive interference Fig. 8.9: Destructive interference
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CHARACTERISTICS OF SOUND
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Vocalization And Hearing
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APPLICATIONS OF SOUND
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Audiometers
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Sonar Navigation and Ranging
aall 5 Aadall U )

e\@b}ﬂ\éd@@f&ﬁﬂ&}@\é&;wﬁ%ﬁﬁ#?ﬁc‘;}y\u\d\u‘)ﬂ\dh0
(sl 5 (saall) sl xSl g pdai ) @lld ool 28y Jaadl ol pdaall ¢ gua CaLIESY Ay

oSaiall & geall e CalSI Sy Cangll s 23 il Ale 3 gea s so Jhas ) wr ¢ Jligull o

JSa) Caagl dilua (e 5,88 Y15 adl) Als ) 3 4 guall A gal) 48 jaiadt 53 gl JJany o
A )l el dilall Gl Sy ¢ A8y jaa de yull o ey (8,11

X+ x Sea rock

vxl=2x —

X = vif2 Fig. 8.11: Sonar navigation

29

Ultrasonic Sound Waves
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Adverse effects of the ultrasonic sound waves
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Applications of sounds: Uses of Ultrasound
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Effects of Noise on Human Health
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Electricity and Electromagnetism

Dr Manaf Abdulrahman Guma
University Of Anbar- College of Applied sciences-Hit
Department Of Applied chemistry

We will learn,

Electricity and Electromagnetism

(¢

(¢

(¢

Q0

(¢

(¢

(¢

(¢

Types of Electricity

Sources of Electric Current

Effects of an Electric Current

Effects of Electricity on the Human Body
EEG, ECG, EMG and ECT

Electronic Cardiac Pacemaker

Magnetic Resonance Imaging (MRI Scanning)

CAT Scan
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Electricity
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Coulomb’s Law
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Induction
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Discharging of Charged Bodies
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Electrodynamics
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Electricity

A" g i G sAmpere o8 il duleall sas gl A 3 and (gl e e ) il g Y s ad e Sl eS| s iy

Electromotive Force 4k Sl dxdlll 5 &)

a5 G Aala @lia ¢ 5 pall iy IV o3 Y Sl 5 il 8 L oS 15 JS5 1 i SSIY1 ieme h Bl pal 4 5_adl i 1Y)

il GEEME). ) A e il 8 L 138 Ciyed 59301 Sl e ol g Iy

Resistance 4« slie

2l oSl o giall Abanl) 5n ) (9.9 JSN) Za il A oS 5 il 5 i jeS Ll (355 R sl it ¢ ASKASall AS ) ga ASIRY) i ory LS il
G5 e o sall Sl B e eyl 108 155 50 8 1 o8 2ga (38 L e U R il ells g afl aay ol

301 o g o) il dlasa s J 5

(A il e el gl Aasd sy Ll 5 gadl s e il (G A8l Aelia casi; Ohm's Law a5l 058

Adlaia y aaczll 53l A 3 Jhe Baslall gl Qi (o Ja s ¢ Aa il e Lo andiy s it (51 (o el (38 e Ui ity Juasall 3 "

" O3l ) Ly am jall el
v
-V
* [=V/R Where ‘I’, is current in amperes, ‘V’ is voltage in volts, ‘R’ is resistances in ohms. R

R

SOURCES OF ELECTRIC CURRENT

1. Thermal Source of Electricity
2. Chemical Source of Electric Current

3. Magnetic and Mechanical Sources of Electricity

EFFECTS OF AN ELECTRIC CURRENT

Radiant Effects

* Thermal Effects

* Chemical Effects
* Mechanical Effects

* The Electromagnet
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Effects Of Electricity On The Human Body
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