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Unit 1
j »f matter and energy.
PHYSICS is the science that deals with idea ¢ N . .
The physical quantities are measured in units. There are seven Sl base quantities in Physics. The names
and their units are given below
Physvcal Quanmnes Base Unit
Length | melre | m
it S o —
Mass ' kilogram kg
" Tme |  second
~ Cument | - ampere A
" Temperature | kelvin
Amount of substance  mole mol
Lrghﬂﬁﬂznmty__d‘_ ~ candela '“_ :
PREFIXES FOR SI UNIT:
Prefixes are multiple and sub multiple units of Physical quantities. T@p’refnxes are used to express the
are given below:

physical quantity in big or small values. Some commonly used S|

Kefi. es

-~ \ \

The instruments for measurement of length |

1: Metre Rule:- ,
A metre rule is @ wooden or plastic or steel bar of length 1m‘or 100 ¢m

a.
b. The divisions marked on ruler are in cm, mm and inches.
c The accuracy or least count of ruler is Tmm or 0. 1cm.
d. The ruler is used to measure the length of straight pbjects or straight distance between
lwo points in cm or in mm.
e The eye sight must be perpendicular to the peint of reading of ruler to avoid parallax
N < v L < [
error.
f' _l » Wes ¥z < 3 - - - A i
he wear and tear of instrument may damage few divisions at the ends of ruler. The error

(:zlysed due to the damaged divisions is called zero error. Check the zero error before
using the ruler. | |
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Inaccurate measurement

Accurate measurement

2: Measuring Tape:-

8. A measuring tape is a plastic strip of several metres long

b. The divisions marked on tapes are in cm, mm, inches, feet and metres

C. The accuracy or leas! count of tape is Tmm or 0.1cm

d. The measuring tape is used to measure the distance between two ponts in meters. The
tape can also measure the length or diameter or circumference of curved objects

e. The parallax error and zero error must be avoided while using measuring tape

3: Vernier Callipers:-

a. A vemnier caliper consists of main scale, vernier scale and two jaws, made up of steel.
b. The accuracy of this instrument is 0.1mm or 0.01cm.
C. The vemier caliper is used to measure the diameter of spherical objects, internal and

external diameter of tubes in cm or mm.
How to read Vernier calipers

e« Check the zero error of instrument. Its value must be added to or subtracted from the final

reading.
« Gnip the object gently between outside jaws.

inside jaws

main scale

vemier scale

ball bearing

oulside |aws

Read the main scale division directly opposite the zero mark on the Vemier scale. For diagram
above,

Main scale reading =3.1cm

* Read the Vernier scale division which coincides with a marking on the main scale.

i.e. Vernier scale reading =4xL.C
4%0.01 cm = 0.04 cm

Final reading = main scale reading + vernier scale feading i.e.

Final reading =3.1+0.04
Or
Final reading =3.14 cm
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4: Micrometer Screw gauge:

A screw gauge consists of ratchet, thim

The accuracy of this instrument is 0.01 mm or 0 001cm
diameter of ball beanngs

ble sleeve, spindle and anvil.
C The screw gauge is used to measure & wires, thickness of cojp
& paper elc

HOW TO READ SCREW GAUGE

» Check the zero error, by closing the spindl

subtracted from the final reading
« Grip the object between anvil and spindle. The rachet is used to tighten the object in the grip.

e without any object. This value is either added to or

thimble scale

anvil sleeve / I" thimble
spindle J

/ /

[l
LARARARL

Sa8&T

RN
raicee)
main scale é)
datum line @ ’

cross-section \
of wire Q
a& he sleeve.

« Read the main scale, by noting the last division s
For diagram above:

Main scale reading = 8.5 mm @(
e Read the thimble scale division, coincid& the datum line.

iLe. Thimble scale reading = 40 %
=40x0.01=0.40 mm ‘b’
The final reading can be calculale

e Final reading = main scale re

Final reading = 8.5 + 0.40
i.e. Final reading = 8.90 mm

L g

CALIPERS AND MICROMETER:

imble scale reading

PRECAUTIONS OF

Check error and note its value.

1.
2. Clean and wipe the instruments. N7, \
: ot

e Avoid parallax error.

4. Grip the object in instruments gently. & N 1 7

5. Repeat the reading and take average value for more accuracy. \\ '\\:_i-;
ERRORS IN MEASUREMENT: e f;\
1. Parallax error: ON

This error is produced due to wrong posilioning of eye Ievel on lhe poml of reading. The eye sight

must be perpendicular to the point of reading to avoid this-error.

2. Zero error:
The zero error occurs when the vernier cahper or mlcromc,ler is fully closed without any object

and does not give zero reading. J
The zero error is either added to or subtracted from the ﬁndl reading.
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\
All measurements should be reduced  All measurements should be
No zero error by 0.03 mm (- 0.03 mm) increased by 0.03mm (+0.03 mm)
3. Human Reaction error: , .
The error caused by a person in noting the time intervals, due 10 his/her reaction time. This error
varies from person to person according to their age. This error can be minimized by repeating the
experiment and taking average values.
MEASUREMENT OF TIME:

of time

d seconds. Due to wide range
arized in the table below.

Time is measured in years, months, days, hours, minutes an
intervals different kinds of clocks and watches are used as summ

Measure very short time intervals of about 10°
Measure short time interval (in minutes and seconds) to an accuracy of £0.01s
Measures short time intervals (in minutes and seconds) to an accuracy of +0.1s.

Measures short time intervals of 0.02 s.
Measures longer time intervals in hours, minutes and seconds.
Measures longer time intervals in hours, minutes and seconds.

Atomic Clock
" Digital stopwatch
" Analogue stopwatch
" Ticker-tape timer
[ Watch
" Pendulum clock

Radioactive decay
clock

Y seconds.

Measures in years the age of remains from thousands of years ago

THE SIMPLE PENDULUM:

A simple pendulum consists of a metal bob, attached at the end of string, hanging from a support.

BASIC TERMS OF PENDULUM: Fixed support

*

o Oscillation: A

One complete round trip of a pendulum is AN IR

called oscillation. i.e. from O—A—B and ’ \ /

back to O. ,’ \\ ,\.\\\-/'ﬂ Q

/! —— ™ \@tri\pg‘\\\

o Time Period (T): ) O\

Time taken by a pendulum to complete s \\\ B2

one oscillation. X% . metal b

o 43, —> ob

« Frequency (f):
It is number of oscillations completed in
one second.

1
=7

where f = frequency, measured in Hertz (Hz).

o |
s g 4

O—mean position
A— end position
B— end position

How to determine time period of a Pendulum using stop watch?

e Setthe pendulum into motion.
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«  Note time for 20 oscillations by using stopwatch. .

o Find the time for one oscillation by using the formula:

. §
[ =~

n

Where
t = time noted by waltch.

n = no. of oscillations.
T = lime period.
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UNIT 2
Syllabus 2017 - 18

Kinematics
e Basic Definitions
e Retardation or Deceleration
. -t e da
e Key points of using Kinematics formuiae

- | n
Kinematics Ky solhe ot Distsca-Tima geach

) - Torm - A
e Calculation from Distance-Time Graph

frm < A Tirme Oran
Calculations from Speed-Time graph

O Level
Physics Teacher’s Notes

M. A. Chaudhary
Cell: 0300-9412902
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Physics 0 vef

BASIC DEFINITIONS:

Displacement:-

The shortest and straight line distance between two points, travelled in a specific direction.

Unit: m
Speed:- Distance travelled per unit time.
N [ - - “' ~'|,::.7:1
wommuRG  Bpesd =S
Unit: m/s orms’

Types of Speed:
a) Average Speed:

It is the total distance travelled in total time.
Formula:

Average Speed =

S _-*‘AJQ~IU{_
o v G
Where u =initi sp@
V=i peed.
<V> = @ge speed.

u+tv
<V> :'—

b) Uniform Speed:

Total distance

If the object is moving witr@ant speed, then ils speed is uniform.

c) Non-Uniform speed:
*

if the speed of
speed.

Acceleration:
Itis increase in velocity per unit time.

Formula:

r‘ ' . change in velog iy '
rAcceleralnon =
— Une |

v—u
a=—

{

Where u = initial velocity.
t =time taken,

a = acceleration.

Unit: m/s’ or ms*

RETARDATION OR DECELERATION:

Itis decrease in velocity per unit time,

www. yout ube. cont negal ecture
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Types of acceleration:
2) Uniform a2cceleration-
I velocity of an
S0City o object channee :
e ec! cha ges in equal amounts mn equal time intervals. then acceleration s

b) Non-Uniform acceleration:
if velocity of an obyect changes une

acceleration is

Gually in equal time intervals. then
? 5 non-uniform ’

Formulae in Kinematics

. U4y Y-‘"S] ‘l\(y,.\,

’ _ . Jisiance
1 <vV> —‘:— o =

2 total time
. v=u
2 a =—
t
7 et an =
3. Distance = average speed x time
u+v
e S =(—)t
2

Where u = initial speed

V. = final speed.
<V>= average speed.
t = lme

a = Qacceleration.
S = distance.

KEY POINTS OF USING KINEMATICS FORMULAE:

» W 3 body starts from rest, then initial speed u=0
» Il a moving body comes to rest, then final speed v =0
» Il a body is thrown upwards, at highest peint, final speed v =0
» I a body falls freely, at starting point, initial speed u=90

» Time taken 1o reach max. height =Time taken to return to original position.

Distance-Time Graphs

4
A horizontal line indicates a speed z¢ro, as the
: body is not moving from its initial position:

v

A straight line shows uniform speed since distance
increases unifofmly with time.

[+ 114

v

LT ——
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The distance-time curve is that of non-uniform
speed. From O—A, speed decreases gradually to
zero, from A—B, speed increases.

distance p—a
>

C e —p B

KEY POINTS OF DISTANCE-TIME GRAPH:-

» The gradient of distance-time graph is the speed of a body.
» If gradient is zero, body is at rest.
» If gradient is constant, bady is moving with uniform speed.
» It gradient varies, body is moving with non-uniform or variable speed.
» Ifgradient is negative, body is moving in opposite or reverse direction.
CALCULATION FROM DISTANCE-TIME GRAPH: .{Q
1. Speed = gradient of line O
ie. Shee = change in distance ()
time taken @ N
2. Average speed = e

:

|

v

total ti ’&
Speed-Time Graphs ks 0

(b.\ Object is at rest.

O
— &

L g

Speed of object is increasing uniformly with
constant acceleration AN

<

v

b

P
/x N

~NC s
S

(/N
et AN
N\
"

a
|

o

IA“‘/'T\\VL" ’ ; ._4';)
Speed of objectig constant so acceleration is zero.
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CALCULATIONS FROM SPEED-TIME GRAPH:
1)Acceleration = ? = gradient of line.

2)Distance = Area under a speed time graph.
Area of a tnangle = '; base x height.
Area of rectangle = length x breadth.
Area of a trapezium = % (sum of parallel sides)height.
ie. V2 (a+b)h.

where a = length of one side.
b = length of other side
h

= height between a and b.
Acceleration of free fall or acceleration due to gravity

The uniform acceleration produced to the freely falling body, due to gravity is called acceleration of free
fall. Its value is approximately 10ms™.

The acceleration due to gravity is directed towards centre of the earth. §
The acceleration due to gravity does not depend on masses of the fa@ dies
In the presence of air resistance, the acceleration due to gravity d es.

For upward motion, the acceleration due to gravity is g = -10ms ™ aMd for downward motion,

g=+10ms™. @0

VY Vv v

Motion of bodies in air resistance

The air resistance has the following effects: 0
1. Italways opposes the motion of moving object
2. [Itincreases with the increase of speed of th@je:ts
3. Itincreases with the size of the object. e

Terminal velocity:- \

When the air resistance on an object fallm a»xtancnal file 1
becomes equal to the force of gravity, -ect moves w |th

uniform velocity, called as terminal vel

Graph of termiihal velacity

™~

Graph Shows that: ‘
e Object falls with an initial acceleration of 10ms™ i.e. with acceleration Ql gravity,
e The acceleration gradually decreases.

» When air resistance and gravity forces become equal then acteleration is zero.
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Dynamics |
Dynamics e —————
e Braking. thinking & stopping distances
O Level : i:':':"_::-'“:‘: & Procecure
Physics Teacher’s Notes
M. A. Chaudhary
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EFFECT OF FORCE:

» Force can change the shape of a body.

» Force can stop the moving body

» Force can set the body into motion

» Force can accelerate the body.

» Force can decelerate the body.

» Force can change the direction of a moving body.

TYPES OF FORCES: &

Descri
The pull of earth acting on an object.

\
tion
Force of Gravity

2. Force of gravitation Itis force of attraction between any@ dbjects in the universe,

3. Tension Itis the force experienced by s f{{:hed Or compressed objects.

4. Friction The contact force which QQ s the motion of body, due to the roughness ;
surface.

5. Resistance

When a body is dr through a fluid (air
between body and f@called as resistance or vj
6. Contact Force or Normal

When an obje made in contact with a surf
reaction Force that surface ed contact force or normal re
7. Electric Force

The pus I between electric charges
8. Magnetic Force The pull between magnels,

or liquid), there is a friction
scous force.

ace, then the reaction force ¢
action force.

Effects of Friction:

Friction is a contact force th; S down moving objects, Friction has both positive and negatjve effects.
AR

N

Positive Effects 2 ,

1. Force of friction helps’in hélding the objects

| walking on groung Q)N

the engine power, 2. Force of friction’ he
vehicles '

1. Force of friction ¢
moving pars
2. Force of Frict

auses wear and tear in
of machine.

ion reduces

Ips !n\étbpping the moving
Methods of Reducing Friction v

1.
e

Using highly polished surface for moving pars.

Using a layer of lubricants bet

ween mnvmg pars.
3. Using ball bearing:

3 1o enable syrf

dace o rol| ()vr:r.
4, Making the aerodyn;

imic shapes of moving objects.
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Force: It is pull or push on an object that changes of

of that object.

EFFECT OF FORCE:

Force can change the shape of a body.
Force can stop the moving body.
Force can set the body into motion.
Force can accelerate the body.

TY

1.

W N

I

g
8.

PES OF FORCES:

Forces Description
The pull of earth acting on an object.

Force of Gravity
Force of gravitation
Tension

Friction
Resistance

Contact Force or Normal
reaction Force

Electric Force
Magnetic Force

Effects of Friction:

R

Physxa O- Loy

-~
Py

SECTION-1 = FORCES

tends to change the state of rest or uniform motion

Force can decelerate the body.
Force can change the direction of a moving body.

It is force of attraction between any two objects in the universe.

Itis the force experienced by stretched or compressed objects.
The contact force which opposes the motion of body, due to the roughness

surface.

When a body is dragged through a fluid (air or liquid), there is a frictes
between body and fluid called as resistance or viscous force.

When an object is made in contact with a surface, then the reaction fores ¢
that surface is called contact force or normal reaction force.

The push or pull between electric charges.

The push or pull between magnets.

Friction is a contact force that slows down moving objects. Friction has both positive and negatjve effects.
\v

Methods of Reducing Friction

1
2
3.
4

AN
Negative Effects Positivé‘E}écts .
1. Force of friction causes wear and tear in 1. Force of friction kelps’in hélding the objec!
moving parts ,of machine. walking on ground. Q\ v
2. Force of Friction reduces the engine power. 2. Force of friCtlbl’? helps-in “stopping the mow
vehicles. /AN o T "
AN Y1

Using highly polished surface for moving parts.

Using a layer of lubricants between moving parts.

Using ball bearings 1o enable surface to roll over.
|

Making the aerodynamic shapes of moving ‘obj‘ects.
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21 Physics O-Level

EFFECTS OF FRICTION ON THE MOTION OF A VEHICLE

1.

ngozzrf,?ﬁe: If tYre SU”?CG is in good condition then there is more friction between the tyre and
. The moving vehicle can be stopped easily within the stopping distance.

Foad Cond'ilion.: If road is wet, the friction between tyres and road reduces, resulting in increase
o the stopping distance. The vehicles can also skid at turns, due to wetness of road.

B.ra_kinq Force: . If braking pads/discs are in good condition, then braking force causes more
friction and stopping distance reduces.

BRAKING, THINKING & STOPPING DISTANCES

1.

Braking distance: The distance travelled by a moving vehicle during the time that the brakes are

applied.
Thinking distance: The distance travelled by moving vehicle during the reaction time of driver,
before applying the brakes.

Stopping distance: The total distance travelled by movin

and stopping the vehicle. i.e.
thinking distance + breaking distance.

g vehicle{ bytween thinking the distance

Stopping distance =
The braking, thinking and stopping distances are not equaytiue to following factors.
a) The road condition.
b) The tyres condition.
c) The brakes condition.
d) The speed of moving vehicle.
e) The vehicle is loaded or unloaded
f) The human reaction of driver.
Circular motion
~dnstant from a fixed point, throughout its motion, then object is in

If the distance of an object remains

circular motion. The circular m

otion has following characteristics.

~Jess’constant, its direction keeps on changing, so velocity is not constant.

If speed of object in Cir
determined by the tangent to circle at

>
> The direction of velgcity at any instant in circular motion is
that point. o .
> The force which keeps the object moving in circular path is called centripetal forc‘e,)‘This force is
always directed towards centre of circle. ) \g\\é \\\\
A N
Oy 0N
: NN
EXAMPLES OF CIRCULAR MOTION: %
AW 0
1. Motion of electrons: STy
The electrostatic force exerted by the nucleus on electron, provides) centripetal force to electrons.
The electrons keep on orbiting around the nucleus in circular motion.
2. Motion of Satellite: . ‘ z
The force of gravity of earth provides centripetal force to the satellite. The satellite keeps on
orbiting around the earth in circular motion. 2
3. Motion of Planets: Ok |
due to gravitational force. The gravitational force provides

The planets move around the sun
centripetal force to the planets. Eac directed towards sun, due to

centripetal force and keeps on moving in
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BALANCED AND UNBALANCED FORCES:

what sapp: +92 323 509 4443, emmil: negal ecture@nuail.comn 1

Balanced Forces: Two equal forces acting in opposite directions cancel each other out. These
are balanced forces. The balanced forces produce two effects.

1. Object s either at rest or

2. Moving at a steady speed. » _
Unbalanced Forces: Two forces of different values acting in opposite directions, on an Object ary
unbalanced forces.
The unbalanced forces

1. Efther accelerate the object or

2. Decelerate the object

NEWTON'S LAW OF MOTION:

First Law. A body continues its state of rest or uniform motion until an external force acts on it.
Second Law: When a force acts on a body, then acceleration is produced such that

e aox F 1e acceleration directly proportional to the force applied.

* 3o Um Le. acceleration inversely proportional to the mass of body.

The acceleration, force and mass are related by the formula:

F=ma

The unit of force is Newton (N).

Third Law: To every action there is equal and opposite reaction.

Scalar and Vector

1. A scalar quantity is that which has magnitude only.
2. A vector quantity has magnitude as well as direction.

Examples:

e e e ey
Distance v
Displacement | ~ ——— ————t——— ——
Length 2 SR —
Sp’.‘ed T - -/ R S ( ,j»“\*f:,
/elocity = ( iy
— e = / 72 B
Time v S— — ..7—7/_2, LA
- : e — N\ ®
Acceleration T ——— fl‘,‘/‘/.\-“ N\
———— AN (¢
Force - ——— (P
e AN | >
Weight A e —
2 ) v
Density v AR
—— p
Area v = fond 5
Volume v ~ ——d
- _ ~ 7 l 1/
Energy ey — -- S— i
Pressure | Al
v
R ——
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Resultant Vector The combined effect of two vectors is called resultant vector.
METHODS TO DETERMINE RESULTANT VECTOR:

1. By addition: If two veciors are in the same direction then their magnitudes are added up to find

resultant vecior

2. By Subtraction: If two vectors are in opposite direction. then they are subtracted from each other
to find resultant vector

3. Parallelogram method: I two veciors are at certain angle, then Parallelogram method is used to
find resultant vector. “Complete the paralielogram joining the given vectors at their angle. The
length of diagonal determines the resultant vector.”

| S 72

© 2 X O

Fiq. Parallelogram
A & B—s vectors
R — resultant vector.

4, Triangle method: If two vectors are at 90°, ther& 1

resultant vector is obtained by head to tail rule. \g
“Jon the h;ad of first vector with the tam econd R =
vector The resultant vector is obtained b the
tad with the t.;xi of first vector and head with th ead of
second vectlor,

A
A & B— vectors

% R — resultant vector.
SECTION -3=DEFORMATI

Elasticity or Elastic deform
When a force is applied th
its onginal shape then

ape of an object can be changed. On releasing the force if object regains
ect is called elasticity or elastic deformation.

Elastic limit or limit of proportionality: ¥ D
It is the maximum extension in an elastic ocbject, after which it either breaks or deforms permanently

)

Hooke's Law: o ~
Within elastic limit, the extension produced in an elastic object is directly proportional to the force applied.

4 '
B,.—C c “ .
G -
: | B
S @
=
//' m
A extention A force
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""ﬁ Y

Port A =Hooke 's law ¢ vald

Poirt B = Elastic lm# or limt of proportionai®y

Portt C = Breateg port

Ao B = slastic deformation

8 10 C =Plastc deformation

Experiment to verify Hook's law.
Apparatus: Spring. metre nule stand. weights or loads

ARRANGEMENT & PROCEDURE:

Attach a spring with stand and measure its original length ({,) with rule

Attach a load or weight at the end of spring. Measure stretched length of spring

{t 2) with rule . | \

Similarty, attach different loads at the end of spring and measure the stretched lengs,
for each load.

* Record the results in the table

il

\
)

Spring

o
A

(/
A

\[
4

-
J

\/
[

Stand —

\/
)

«—metre rule

\/
5

\/
I

\/
)

Load >

(R

KT

No. of Original length (t | Final length (¢ P

Ob i ' ]
s. 1) ) Extension(!,.t,) Load/weight
Cm Cm

; Cm I

m— —— | ——

e

! ) —~ ) {
R o SR
- — - a . |

* Draw the graph between extension and lo R\

So Hooke's law is verified ad, the graph is g straight |ify

I

extension

N e b
P Passing throygh origin.

£
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UNIT 4
Syllabus 2017 - 18

Mass, Weight and Density

Gravitational Field

e Gravitational Field Strength

- e Procedure
ass, elg ht . To determine density of Reqular object
e To determine density of irregular object
And Density

O Level
Physics Teacher’s Notes

M. A. Chaudhary
Cell: 0300-9412902
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Unit-4 MASS, WEIGHT AND DENSIT

GRAVITATIONAL FIELD:

a4 mass expoenences a force due to gravitational ;lltf.u;llun_
Gravitational field s a region n which a mast

GRAVITATIONAL FIELD STRENGTH:

I
| \ ot | weting per unit mass, Its value is approximately 10 NKq ' i o force of Orav
Lis the gravitational force ac { ) -, 's surface

& “arth's surface.

acting on an object of mass 1kq is about 10N, on the Earth’s

Difference between Mass and Weight:

The amount of substance in a body is called

1. The pull of gravity on a body is calleq
mass

Weight

2. The weight of a body varies from p]},c‘é“‘o -
place.

3. The weight is directed towards
1.e. vector quantity. o

4. Itis measured in Kq. 4. Itis measured in N. | ‘“ ~
Itis measured by h:vnm balance or electronic Itis measured by spring balance or Newion

balance. meter.

2. The mass remains constant everywhere.

centre of ar
3. Mass has no direction i.e. scalar quantity.

W
4]

Calculation of Weight:
The mass and weight are related by the formula:

W =mg

Where m = mass of object
W = weight of object
9 = gravitational field
10ms*.

strength or acceleration to gravity. The value of gis 10NKg™! o

Inertia:

Itis the ability of a body to resist when its state of rest or uniform motion te
The inertia depends on mas

$s of a body. The mas
rest or motion is changed i.e. they have

nds to be charged.

sive bodies offer more resistance, when their state of
higher inertial values than lighter bodies.

Examples:-

1‘“\‘ '”\,\&
1. When the car travelling straight turns round the

corner, the p: ssengers
direction of turn, due lo inertia.

fand to fall iﬂ opposite
L\ v
_ L
2. A person rnding on molorcycle, if suddenly brakes are applied, tends to fal lmwar(f\ﬂm to inertia.
{ { N\
. l‘ - \ \l
Density: ( -
The mass per unit volume of a substance s called density.
mass '
Formula: Density = ——— \-
volume
I \
Orp=-— \
Unit:

v
3
Kgm ~ or gem™

Methods to determ

ine density of 3
a)  Liquid.
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Physics O-Level

27

Uit - 4

b) Regqularly shaped object.
¢) Imegularly shaped object

To determine density of Liquid:

Apparatus: beam balance, burette, beaker and stand.
PROCEDURE:

1. Find the mass (m,) of an empty beaker with beam balance.
2. Shift a known volume (V) of the liquid from burette into beaker.
3. Find the mass (m;) of beaker and the liquid with beam balance.

[ |
(|
1
|
Do

Burette

AN}

i .
Calculation: N @

The mass of liquid = m = m,-m, \
Use the formula: 0
Density = == &

volume

to find density of given liquid. \

TO DETERMINE DENSITY OF RE@R OBJECT:

Apparatus: beam balance, ruler, rp,&haped object

s e

Procedure: .
1. Determine the m egular object with beam balance.
2. Measure the le ), breadth (b) and height (h) by using a meter rule.
;1\1, \
Calculation: D \\

{xbxh

The volume of object

Use the formula,
mass

Densit
y volume

—

to find density of regular object.
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28

TO DETERMINE DENSITY OF IRREGULAR OBJECT:

Apparatus: Beam balance, measuring cylinder, irregularly shaped object.

Procedure:

1. Find the mass of irregular object with Beam balance.

2

Fill measuring cylinder with water up to volume (V,)

Physics O

TIRS O Leye

3. Completely immerse the object into water. Find the new volume (V3).

N

)

il

TN

Calculation:

The volume of irregular object = V,-V,

Use the formula: density =

meniscus 1—1

small
object

mass

volume
to determine density of irregularly shaped object.

Precautions:

~

L1

V2

s

N

IIII%IIIIIII

» Avoid parallax error.

» Place the measuring cylinder on a flat surface.

» Read the volume from bottom of meniscus.

» The object must be completely immersed into liquid.

» Measure mass of object, before measuring its volume.
Note

)

reading.

determine volume of solid.

measuring —
cylinder

[
i\

11

MM MMEMM
J‘l'l,l,lmlllll(l,l

I

If the object is too big to be lowered into the measuring cylinder, use

1 displacement

can

_wooden
block

If object floats in water, then tie a sinker to object. Subtract the volume of the sinker from the final

a displch\m’ént come 10
o b

723 NN
{ 7 \
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29 Physics O-Level

Syllabus 2017 — 18

Turning Effect of Force
Tuming Effect
Moment of Force
Equilibrium

-
- L]
Tu rn I ng Effect e Centre of mass (c.m) or Centre of gravity

(c.9)
Of Force
QO
O Level <
Physies Teacher’s Notes &
0\

M. A. Chaudhary \Q
Cell: 0300-9412902 . Q>

&
o

L
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Unit-5 TURNING EFFECT OF FORCE

TURNING EFFECT:

"7‘—}",. £ I A # N
wWhen a force s j-»- ed the

~ ey Ben reerd 2 Syed pord Thes is C.‘i‘-?f, turn :'?{‘{':! of force 7
point around which object tums is called pivol or hinge or fulcrum
Tha 'urr o\n ﬁ“fv" ,1"-,_;-”-\— o
a) l!;»n- ide of force (F) apphed
b) The perpendicutar distanced (d) from the ine of action of force 1o the pive
Examples of Tumning Effect:
a) Opening of 2 hinged door
b) Paddiing of a bicyde
c) Opening of 3 bottle cap
d) Tuming the steering wheel
"It is the product of force and perpendicular distance from the kine of action of the force 0 the pivot.”
Formula:
Moment of Force = Fxd
Where F = Magnitude of Force
d = perpendicular distance
Unit: Nm.
Clockwise and Anticlockwise Moments:
» |f the object tums clockwise, then tumning effect is called clockwise moments.
» If object tumns anticlockwise, then tuming effect is called anticlockwise moments
“A body at res! or moving with uniform velocity is said to be in equilibrium.”
The two conditions of equilibrium are:
1. Sum of forces in one direction is equal to sum of forces in other direction
2. Sum of clockwise moments is equal to sum cof anticlockwise moments
» v L\ -\\'\‘
Principle of moments: N\ ™
For an object in equilibnum, the sum of clockwise moments is equal to sum of ant da 53 ‘xs moments. i.e.
Clockwise moments = p‘<.m':!:ck~mse moments \
Le.

C - s
T"(‘dy - f';.-‘d-.

—P

v
F Pivot

Experiment: To investigate the Principle of Moments

Apparatus: Uniform metre rule, load (W,), load (W;), stings, knife edge, Retort stand
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Procedure:

1) Setup the apparatus as shown in Figure with the knife edge at the 50 cm mark
2) Balance the system by adjusting the distances d, and d..

3) Varyd, and change d, so that the system is balanced for 5 sets of d d;.

4) Calculate the anticlockwise moments W,xd, and the clockwise r@ nts W,xd, and tabulate as
follows: ()
Table:
W, d; LW, T a5 T Wixa, Woxd,
| | .
| | | |

| | BN l

Observation:

From the table, the anticlockwise moments givggg’(w,xm) are found to be equal to the clockwise
moments given by (W;xd,) for each set of d1§d 50 principle of moments is verified.

CENTRE OF MASS (C.M) OR C S8E OF GRAVITY (C.G)

The point through which whole mas ight of an object appears to act is called its centre of mass
(c.m) or centre of gravity (c.g).

To locate c.g. of regular obj
The c.g of regular objects
some regular objects ar

=
ye determined by balancing them on a knife edge or pivot. The c.g. of
bed below with diagrams.

50 CG. 100

/” '-Nl \‘~

CG. of aredangle

CG. of atnangle
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Unit - 5
a of irregular shape by plumb line.

regof plane lamin

To determine position ofc.mo !
line, Cork and Pin.

a. Stand, Plumb

Apparatus: Iregular lamin
W |

e =

Plumb —

. plane
‘ lamina
z:_—:!_‘] —

Fig. liregular Lamina

Fig. Plumb line

holes near the edges of the lamina.

1. Make three small : ‘
2 Suspend the lamina through one of the holes u;mg apin.
3 Hang a plumb line on the pin in front of the lammna.
4, Whén the plumb line is steady, draw a line on the lamina along the plumb line.
5 Repeatl the above procedure for the remaining two hq!es.. N
6. The point of intersection of the three lines on the lamina is the position of centre of mass or centre
of grawvity.
Precautions:

The lamina should be free lo swing about its point of suspension.

:
or must be avoided.

2. The parallax err
Stability of Objects:
“The ability an o ter it has been tilted slightly” determines the

stability of that object.
The stability of an object depends on:

bject to regain its original position af

a) Base area of object:

should be as wide as possible, for more stability.

The area of the base of an object
k lamps have wide and heavy bases for more stability.

e.g. the household objects like des

b) The position of c.m or c.g:

The centre of' gravity (c.g) of an object should be as low as possible, for more stabiilﬂy'\.\
e.g. the bus is not as stable as racing car, when they come o turn a corpier a\ﬁwigh speed. For
f a vehicle should therefore be as low as possibte,k ' N)-»

safety reasons, the c.g 0
N O
N (\‘ Vi { \. ‘\.
AN Sk
AN »
NS NN
~ b
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UNIT6
Syllabus 2017 — 18

Work, Power and Energy

Basic Definitions

» Kinetic Energy

e Gravitational Potential Energy

work, Power « Different forms of energy

Principle of Conservation of energy
Energy conversions in the production of

and Energy
Environmental issues of power generation

« Renewable and n-renewable energy
sources

» Einstein's ma ergy equation
e Nuclear Fi@ and Nuclear Fusion

O Level @ N
Physiecs Teacher’s Notes \}”&

Q\

M. A. Chaudhary \Q,
C

Cell: 0300-9412902

&%

L g
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ENERGY |

FINITIONS:

gASIC DE

a force acts on a body and body covers some djgt

\{'mk = Force x distance

work
ower = =
time

ance

said to be done, when

work: Work 1S

Unitor S.I Unit of work 15 Joule (J).

{ doing work.

power: Rate 0

Unit: S.1unit J of power is watt (W).

Energy: itis the ability of doing work.

Unit: Joule

KINETIC ENERGY:

The energy possessed by a body, due to its motion is called Kinetic energy.

EK= VZ3 sz

Where m = mass of body.
V = speed of body.
E, = kinetic energy.

GRAVITATIONAL POTENTIAL ENERGY:

It is the energy possessed by a body, when it is vertically elevated in
gravitational field.

Ep, = mgh P <

= ~
Where m = mass of body. &L/) - ]..L |

- . S (q
g = gravitational field strength. /’(\,\_ )
h = height to which body is raised. @)
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DIFFERENT FORMS OF ENERGY Physics O-Level

Forms of Energy
Chemical

| Fuels sl Sme common Examples
‘ as oil, wood, coal | ‘ '
2 Ccien | explosives . electric cells, food and |

3 | Radiant ‘ T*\htgmilc bombs, nuclear reactors. |
- €lectromagnetic (E.M.) s ect i : |
radio waves, ifre. ) spectrum such as visible light, |

. rays. ed (lR)- Ultra Violet (UV)' x-rays and y-
4 | Electrical

| The €nergy associate

DO d with the current in an electric drill,
appvlsarn tools and an immersion heater, and electrical
5 | Internal Energy | o
The energy possessed by the atoms or molecules of
| matte_r In the form of kinetic energy and potential energy.
: 6 | Mechanical (a) kinetic enengy:
; (K.E & P.E) all objects in motion.
é (b) potential energy:
i.  Gravitational p.E ! awaterfall, raised objects.
t i . o= ii. Compressed or stretc springs, the bent
condition of a diving boald, Yhe stretched band of
a catapult. C,

PRINCIPLE OF CONSERVATION OF ENERGY: <

Energy can neither be created nor destroyed, however it s@%é converted from one form to the other and
total amount of energy remains constant. \

Example: ()

A swinging pendulum obeys law of conservation nergy.
* Atpoint A, E, is maximum and E, is Jwvo.

e Atpoint O, E, is maximum and E nimum.
» Atpoint B again E, is maximun'% E, is zero.
Therefore E,—E,—E, and so on, every point sum of E; and E, is always constant.
U4 i3
7|\
L 2 / \
/] \
7 \
/ \
/ \
/ \
/ \ 2
/ \ N4
/ \ SO\
/ \ \\\\'(,/ N\
/ \ 1\_\\\ AN
A / \‘ ({0 '_\' A\
4 B NG
@ O 5

Major energy conversions:
Discuss the major energy changes in the following cases. P

1. An object falling from certain height on g‘ﬂo\o\‘r..'
Ans: Gravitational E, — E, — Sound & heat energy. -

2. A cyclist riding the bicycle up the hill.
Ans: Chemical energy — Ex — E,
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Ut -6
3. An object released from 3 catapult, hitting the targel.
Ans: Elastic €, — E, . sound and heat energy.
4. To switch on filament lamp connected to battery.
Anﬂ: ’,?'fj'f,'(,f;l I’:.",(_’?(;‘f .er‘:f’?!"‘;_.! l';"'f_-"’;!' .’nr;?‘! F’ ¥ _',-': (‘,r;_-;!r
5. A diver on a spring board, jumping into pool.
Ans: Chemical energy - Elastic E; « E, —Sound energy
6. A person knocking the nail into wooden block with hammer.
Ans: Chemical energy-+ E, -+ E, —sound & heal energy.

ENERGY CONVERSIONS IN THE PRODUCTION OF ELECTRICITY:

1. Burning of Coal: _ .
Chemical energy — heal energy — steam energy — kinetic energy — Slecuic

| eneray

W8]

2. Hydro-electric Generations:
Gravitational potential energy — Kinetic energy — Electrical Energy.

3. Windmills:
Wind energy — Kinetic Energy — electrical energy .

4. Nuclear Power Generation: 7
Nuclear Energy - heal energy —» steam energy — kinetic energy — electrical energy.

Solar Energy:
Solar energy — electrical energy.

5, ]

6. Geo-thermal Energy:
Heat energy — steam energy — kinetic energy — electrical energy.

Block Diagram of Electricity Generation:

Fuel such as coal, ofl and natural gas are stored forms of chemical energy. The burning of fuel is used to
heat up water which produces steam. The steam energy then converted to K.E of turbine, which produces
electricity. The major energy conversions, from burning of fuel are:

Chemical energy —» Heat energy - steam energy — K.E. — elecltrical energy
The block diagram for electricity generation is:

[ac-mi!,:sl Enqu- . [H()Ihff] = [Turbnne]- ’ [Gem:r.':lor] [Transfomﬂ s [ Electrical Energﬂ
.

Input O{u&ti)ut/(\qb .
ENVIRONMENTAL ISSUES OF POWER GENERATION: A\

\ \\U)

» The buming of fuel like coal causes air pollution and produces harmful 65?;2‘35 like CO.

> The construction of huge dams cause destruction of forests of habitals in large space.

» The Nuclear power generation produces radioaclive waslg and*\h"y/ pro‘dlj'cls. which remains
harmful for long time. ol =

RENEWABLE AND NON-RENEWABLE ENERGY SOU&&ES:4L‘\,

1. A source of energy which is infinite and will never ﬁmx,om is known as the renewable source of

ewable source
enerqgy. \ (O3

e.q. wind, tidal, geothermal, hydroelectric, :;nln[, \
1 H 1 { [ ‘l‘\’ : ’ . -
2. A source of energy which is finite and canhot be replaced easily when it runs out 1s known as
non-renewable enerqy source., " ()

¢.g. coal, oil, gas, radioactive nuclei.
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Unit - 6 ar Physica O-L evel
EINSTEIN'S MASS ENERGY EQUATION:
The mass can be changed inlo enerqy and energy can be changed into mass .o mMass and enargy are
yrehanged by the equation,

S = me’ J

where m = decreases or 1055 in mMass

inte

E = enerqy produced, ,
¢ = speed of light = 3x10 ms’
NUCLEAR FISSION AND NUCLEAR FUSION:
1. Nuclear Fission is the splitting up of heavy nucleus into two lighter nuclel with release of energy.
The thermal energy released from nuclear fission can be used to heat water to produce sleam. L

steam is then used to drive turbines to produce electricity.
15 with release of

Nuclear Fusion is the combining up of two lighter nuclei to produce a heavy nuclet . A
squired for this

2. .
energy. This reaction occurs only into sun because extremely high temperature 165 ¢

reaction. We have to invent a usable Fusion Reaclor,

Efficiency: itis the ratio of power oulput to power input, C®
Formula: ()

- Power Output

Efficiency = ————————x 100 8
Power Input

. Enerpy Output &

or Efficiency = ———— x 100 0
Enerpy Input

The efficiency of a machine can never be 100% bc-cmt,?}omc of the enerqy is lost in the surroundings in
the form of heat, sound etc.

A
>
gO)

7z

W

7/ 5
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3 Syllabus 2017 - 18
Pressure
Pressure of Liquid
*  Almospherc Pressirs
e * Experiment ¢ ( ; 5
P r SS u re —— 0 demonsyate Almospherc
* The Simpie Mercury Barpmete.
The Manometer B
Transmission o Fressure Srough Bouids
O Level

Physics Teacher’s Notes

M. A. Chaudhary
Cell: 0300-9412902

B WV, YOUt ube. conl negal eclurg «Geecriglies

Scanned by CamScanner



what sapp: +92 323 509 4443, enmnil: negal ecture@nail . corr‘

Unit - 7 40 Physics 0.(,,,
Unit-7 PRESSURE
PRESSURE:
Pressure is the force acting per unit area.
Force
Formula: Pressure =
Area

Unit: Sl unit of pressure is Pascal (Pa).
1P = N/m’
Factors on which pressure depends:

1. Force or Weight of Object:
The greater is the weight of an object, the larger is the pressure.
ie. PuxF.

2. Areain Contact with the object:
Greater is the area in contact with the object, lesser is the pressure.

. 1
ie. P -
A
Examples:

» Suppose a single brick is lying on the table. If anothei~brick is placed on the first one, then
pressure increases, because force or weight increasas.

» A brick lying vertically on the table exerts more‘prEssure than horizontally, because there is
less area in contact with table in vertical positian.

» A girl wearing heel shoes exerts more presuyre than flat sole shoes, because area in contact
with heel shoes is less.

PRESSURE OF LIQUID:

The pressure of a liquid is defined by the rélation

I

Where p = density of liquid.

g = grayitatignal field strength.
h = dépifiof liquid.

P wEiressure of a liquid.

. <
Conclusion: :@

1) The greater the depth h, the greater is the liquid pressure. i.e. Pxh
2) The pressure increases with the density of liquid, at given deptp. e. P p
3) The pressure of liquid increases with the increase of gravitatigiétfield (©)
strength i.e.Pog. f N
g g ‘ (9 R O]y
NS
ATMOSPHERIC PRESSURE: 2N N
The pressure exerted due to the collision or bombardment of é?( ur;/;{alecéléé present in atmosphere s
called atmospheric pressure. ((? \/\f _ 9
NS )

. , ; Lo . : 5
The atmospheric pressure decreases with height. A ‘h\el ht mcréga es, concentration of air moleculzc
decreases, so less collision occurs and atmosphe\rig}pgessugt;)dé‘creases. The value of atmospf‘(‘for
pressure is approximately 100000 Pa. This slandard\’pressﬁ’fg is’sometimes called one atmospher!
] \9))
one bar. N/
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47 Physics O-Lovel

unt-7

EXPERIMENT TO DEMONSTRATE ATMOSPHERIC PRESSURE:

Fig. shows 3 thin-walled metal can, attached to a vacuum pump. Before the air was pumped out, the
pressuré inside tht_a can is equal to that outside. As the air is pumped oul, a partial vacuum of very low
ressure forms inside the can and immediately the great external atmospheric pressure crushes the can

It is assumed that the material of the can is thin or flexible.

— Vacuum pump  <—o

Partial vacuum inside

Asp| «—A Ay | <A

Ap| <A A | <A A— A
AIR

Ap| A A | «—A A «A

Effect of atmpspheric pressure

THE SIMPLE MERCURY BAROMETER:

Use: A barometer is an instrument for measuring atmospheric pressure.

Construction:

A barometer consists of a thick walled glass tube 1m long, closed at one end. It is fully filled with mercury.
The open end of tube is placed downwards, in a mercury reservoir. The mercury column will drop
to about 76cm or 760 mm as shown in fig.

——vacuum

-

NN\

&N
N N

mercury
h glass tube @
TR
mercury PSS (\\ﬁw"
bath & &P

N}
£

322222] CON

vz

‘\\
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Caiculation:

The height 1o which meroury column fals is measured and then the formula P = pgh g ADphag
calcdate atmoscheric pressure. which i aporoximately 100000 Pa. N

THE MANOMETER:

Use: R isused o measure gas pressure.

Construction:
The manometer consists of a U shape tube containing a column of bquid ke mercury, oil or water. Intiaa.
the level of higuid 15 same at both ends because both ends are open to atmospheric, Pressure. Wh;

shorter end is connected 1o gas supply. the bquid rises in the longer end because gas pressure ig gre
than atmospheric Pressure e

Calculation: ) < (®)

The hesght h to which liquid rises in th i
bhaciorns o q in the long IS measured. The gas pressure can be calculated by

Gas pressure = atmospheric Pressure +
1Le. P;= P+ pgh
where P, = gas pressure!
P. = atmosphegc. Pressure.
<

re due to liquid column.

pgh = hiquid N pressure
Note:
The height h of liquid in eler can be changed by
;. Replacing the given liquid with another of different density. v
- Changing either gas pressure or atmospheric pressure, @
. . m
No change occurs on height h if diameter of U-tube is changed. x ',0\ D7
TRA & a
NSMISSION OF PRESSURE THROUGH L1QUIDS @“ A,
Pascal's Principle: i /“;\3 “\Q\V i
The pressure is équally transmitted in all directions through the liqujd =S
F, %
piston 1 [ |
gl A piston 2 with

=< area A,

liquid

WwWwW. yout ube. com negal ect ur e Pages7otiss

Scanned by CamScanner




P what sapp: +92 323 509 4443, enmil: negal ecture@nmail . con

unit-7 43 Physas O-Level

pose a force F. is applied on piston 1 of Area A, The pressure of piston 1 at point X is equally

o d at the same leveltoy. ie.

transmiﬂe
Pressure at X = Pressure at y
(Pl = (P)y
e, .'-:1 —— F_‘
Ax Ay

Where A, = area of piston 1
A, = area of piston 2
F, force on piston 1

F, = force on piston 2

Hydraulic System:

The application of tran.smission of pressure in liquids is used in hydraulic brakes. The pressure on the
brake padel is transmltted to the large piston on each side of a large disc on the wheel axle. This
pressure causes the pistons to come into contract with disc. Due to force of friction between them, the car

slows down. o
The other applications of transmission of pressure in liquids are car jacks and car lifts.

Pressure-Volume relationship of a gas:

The intermolecular forces between gas molecules are negligible. The gas molecules are at large
distances from each other. If pressure on a gas is increased, then gas molecules come close and the
spaces between them reduce. Therefore as the pressure on a gas is increased, the volume of gas is

reduced, provided that temperature remains constant.

This concept first was stated by Boyle.

Boyle’s Law

The volume of a gas is inversely proportional to the pressure it temperature is kept constant.
ie. Y o(% if T = constant

The formula for Boyle's law is

P1V1=P2V2
Where P, = Initial Pressure
V; = Initial Volume
P, = Final Pressure @
V., = Final Volume RN
Y
When a graph of p against v is plotted, the result is smooth curve, as shown below ;‘\“" &£

ca (7 &

« ‘,/

Volume

W

-
>

‘\h’

Pressure
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UNIT8
Syllabus 2017 - 18

Kinetic Model of Matter
Properties of solids, liquids and gases
* Kinetic Molecular Theory of Gases
e Effect of temperature on molecular motion

Kinetic MOdel . Prcssureofagas -
Oof Matter

p—

Cooling effect of evaporation

O Level
Physics Teacher’s Notes

M. A. Chaudhary
Cell: 0300-9412902
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Unit-8 KINETIC MODEL OF MATTER

PROPERTIES OF SOLIDS, LIQUIDS AND GASES:

ysics O'O\y,

Fixed shape and volume.

Solids: >
» Normally hard and rigid.
e
»

Incompressible.
Large force needed to change shape.

High density.

v

Fixed volume, occupy shape of container.

Y

Liquids:
Can flow easily.
Incompressible.
High density.

A o

Y

Gases: » Neither fixed shape nor fixed volume.

» Can flow more easily.
» Compressible.
» Lowdensity.

The distinguishing properties between solids, liquids and gases can be summarized in the table below.

Solid Liquid Gas
(a) IGSCpaTieS VS sirang Strong attraction Weak attraction
forces attraction
(b) Inter-particle Close Far apart Very far apart |
distances
(c) Shape Fixed shape Takes the shape Entirely fills
of container container
(d) Compression Not easily Not easily Easily
compressed compressed compressed
(e) Motion of Vibration about Random rotation Random rotation
particles fixed points and Translation and Translation

KINETIC MOLECULAR THEORY OF GASES:

Key Points:

» All gases are made up of tiny particles called as atoms or molecules.

» The gas particles are always in continuous and random motion.

EFFECT OF TEMPERATURE ON MOLECULAR MOTION:

@O
% 0"

The increase in temperature causes the following changes in the motlpn Q@as mole&lies

SOow>»
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At high temperature molecules have higher kinetic energy ( \
At high temperature molecules have greater speed. \r
At high temperature molecules become more wgorous )
At high temperature molecules collide more frequently resulllng m more pressure.
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’ Physics O-Level
pPRESSURE OF A GAS:
According to kinetic molecular theory,
collide with each other and with the w

i ner. D i andom motion. They
area of container and pressure is pProduced - Uue to collisions they exert

a force per unit surface
Evaporation:

ly at different Speeds. When the molecules gain heat

. Sutrefs which are more energetic are able to overcome force
evaporation. ace of liquid into atmosphere. This effect is called

FACTORS EFFECTING EVAPORATION:

1. Increase of Temperature:
This makes the molecules more faster so th
at the .
and rate of evaporation increases. y have enough energy to escape from the liquid

2. Increase of Surface area:
The rate of evaporation increases with
area means more molecules can escape

the exposed surface

area“ef the liquid. A large surface
from the surface.

3. Decrease of humidity:
If there are water vapours present i
draught above the surface of liquid inc

n the air, thenrate of evaporation decreases. However
reases evaporation.
4. Increase of wind speed:
When air moves across a liquid surface, it ¢
reduces their chances of returning back, s

atTies away escaped molecules above the liquid and
Y/eyaporation increases.

5. Decrease of atmospheric Pressure?

Decreasing the atmospheric ~Creddure increases the rate of evaporation, because more
molecules escape the surfacé ¥ Jiquid, in the presence of less atmospheric Pressure.

6. Decrease the boiling point:

The lower the bailiigy point of a liquid, the hi

gher the rate of evaporation. The volatile liquids
evaporate fasterithan non-volatile liquids.

RN
COOLING EFFECT OF EVAPORATION: WL
/;)\, ON

During the evaporation, molecules gain heat energy from surroundings. Thek a gj’e’ieﬁé&rgetic molecules
escape and take a lot of energy with them. Hence the average k.e of the remaining.molecules decreases

and the temperature falls, causing the cooling effect. QN LOY
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UNIT9
Syllabus 2016 — 18

Measurement of Temperature
Heal and Temperature

Fixed Points in a Thermometer
Determination of Fixed Points
Thermometric Property

Choice of liquid in thermometer

Measurement
Types of Thermometer

Of The  advantages of thermocouple
thermometer are

Temperature

p—

O Level
Physics Teacher’s Notes

M. A. Chaudhary
Cell: 0300-9412902
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i+.9 MEASUREMENT OF TEMPERATURE

HEAT AND TEMPERATURE:
. Heztis aform of energy which flows from a body at high temperature to a body at low
temperature
« Temperature is 3 measure of degree of hot or coldness of a body.

FIXED POINTS IN A THERMOMETER:

1. Lower Fixed Point or Ice Point:
It is the temperature at which pure ice melts, at constant atmospheric pressure. It is assigneq
value of 0°C od 3
2. Upper Fixed Point or Steam Point:
It is the temperature at which pure water boils, at constant atmospheric pressure. It is

value of 100°C. asSigned
DETERMINATION OF FIXED POINTS:
1. Determination of Ice Points:

Immerse the bulb of thermometer into ice
cubes, contained in 3 funnel. The mercury level
of thermometer keeps on decreasing and after
sometime it becomes steady at a fixed point.
This point is marked as 0°C and called as ice

=—, thermometer

point, DA
log S
funnel
{pure)
—— water
2. Determination of steam point:
Immerse the thermometer bulb into4gteamm, 1OOCC_'}

above the boiling watler. The merceyNevel of
thermometer keeps on increasing and after
sometime it becomes steady dt\3 *fixed point.
This point is marked as 108{¥and called as
steam poinl.

Manometer

THERMOMETRIC PROPERTY:

It is the property of a substance, which varies continuously with terdpemlure change A thermometer is
constructed on the basis of thermometric property of a subslgnce Examples ol properties are:

Thermometric Property Type of Thermometer

Volume of liquid Liquid-in-glass Thermometer. I
Electromotive force Thermocourr;l’/e‘Thermometer. .
Rnsistancémr B - B Resistance Thermometer. R
Pressure o-f_g“c:i—éu_ B - Constant volume gas Thermomeler.
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Calibration a temperature scale:
The marking of divisions of temperature on a thermometer is called its calibration. The step
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3 FPhysx$ O Leve!

s involved for

constructing a temperature scale are:

e

Choose a thermometric substance.
» Determine two fixe points i.e. ice point and steam point. Divide distance between fixed points into

100 equal divisions. Each division is marked as 1°C.

To determine temperature on an un-calibrated thermometer:

ﬁ? R 2

4o
Y lo
t
I
Ice (0°C) Steam (100°C)  Unknown body (8= 7
The unknown temperature on an un calibrated thermometer is determined by the formula:
8 = —=10xq0p
Lioo-Lo

where
Lo
L1oo
Le
2]

length of mercury column at ice point 0°C.
length of mercury column at steam point 100°C.
length of mercury column at unknown temperature 6°C.

= Unknown temperature to be calculated in °C.

I onmn

CHOICE OF LIQUID IN THERMOMETER
Advantages of Mercury:

It has a wide range of temperature from -39°C to 357°C.

¢ Itis a good conductor of heat.

It does not stick to the walls of tube of thermometer.
e Itis silver shiny liquid, easily visible.
e |t does not evaporate.

Disadvantages of Mercury: \\\f_“‘ \\3\\
« It can not measure temperature below -39°C, of extremely cold regions. NN
e ltis poisonous T
N

e ltis expensive. 0
O

e Iis expansibility is low.

Advantages of Alcohol:

Its freezing point is -115°C, so it can measure, any temperature of a cold region.

e It expands uniformly. _

« ltis cheap as well as safe liquid.

» Its expansilivity is high.

- // \»I.

Disadvantages of Alcohol:

Its boiling point is just 78°C, cannot measure hlgh temperatures.

e It sticks to the walls of tube.
« Itis colourless liquid, not easily visible.
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It can evaporate at room temp.

Basic terms of thermometer

TYPES OF THERMOMETER:

The clinical Thermometer: @;

2. Range: The minimum and maximum temperature that a the

Sensitivity
Range
Responsiveness
Linearity
1. Sensitivity:
It is increase in mercury length of thermometer, per degree rise in temperature.

el

' N

ie. Sensitivity = -

Where AL = increase in mercury level.

A8 = increase in temperature.

The sensitivity is measured in mm/°C. _
The sensitivity of a thermometer can be increased:
» By using a capillary tube, of narrow bore.
» By using a large glass bulb or increasing volume of mercury.
» By using a liquid of high expansitivity.

mometer can measyrg
determines its range. The range varies with the type of thérmiometer. The range Of*;

thermometer can be increased:

By using a capillary tube of wide bore.
By using a smaller bulb.

» By using a liquid of low expansion.

v

v

3. Responsiveness:

Itis the ability of a thermometer to respond Quickly to register the changes in temperature. The
responsiveness of a thermometer can be jincredsed:

» By using a glass bulb of thin surface.
» By using a liquid of high expansibiiity.

4. Linearity:

The increase in mercury lefth i8 directly proportional to the increase in t
thermometer. This propeiy ‘of thermome

The linear scale can be achieved:
» By using a liquidiwhich expands uniformly.
» By using a capilialy tube of uniform bore.

emperature of 3
ter is called linearity and its scale is said to be linear,

<

Hg. in bulb Constriction Capillary tube Stem @ D
[\/ i /\@ (6.\
JANES 36 37 38 19 4N AR b
\ P luulnnlnnluulnllluu]nulun[uulunluuhn\;[/.nlul\'ﬂ”’:- )
! \((“& \ v
No Hg here x4

$T
\Y <&

. (3
O \S)
:‘L% Z%
-] (g:}} <
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— Th——— Purpose c -'“‘-“ir- ——
Bulb Itis mq —__TUurp or working o
& mercl]::e P of a thin glass, for rapid conduction of heat. The bulb contains
Capillary tube At r ‘ ‘
2) CapTany o ube with narrow bore, in which mercury rises on expansion. It's one end is
Constriction “Q'sed and other is open in bulb,
3) \vl'\?lé)end In capillary tube. It stops backward flow of mercury into bulb, for a
tem I . |
4 S O'I;Zno(l::/i: icn"‘s;"g of thermometer normally made up of glass or plastic. It is
€ shape to i .
5) Scale The temper p magnify the reading.

| scale is limi

ature divisions marked on stem is the scale of thermometer. The
ted fronlgf):gg_ft2”c on a clinical thermometer.

Thermocouple Thermometer:

@

millivoltmeter

wire B (iron)
wire A wire A
(copper) (copper)
.COId. YF hot

A thermocouple thermometer consists of two wires of different metals. The ends of wires are joined
together to form junctions. One junction is kept at steady low temperature and other one at high unknown
temperature. Due to temperature difference of two junctions an e.m.f — electromotive force is set up. The
value of emf is measured with milli voltmeter and then converted to temperature scale.

THE ADVANTAGES OF THERMOCOUPLE THERMOMETER ARE:
¢ It can measure a wide range of temperature from -200°C to 1500°C.
« ltis highly responsive thermometer.
¢ It can measure rapid changes in temperature.

* Itis very sensitive thermometer.

A —
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Thermal

Energy
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Transter of Tharmal Energy
« Apphications of Conduetion

¢ Anplieations of Convection

¢ Applicstions of radiation
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oy

There are three methods of heat transfer.
« Conduction

« Convection

« Radiation
The detail of each method is described below:

. Conduction: Conduction is the transfer of heat mainly through solids. When heat jg
one end of a solid, then its molecules gain heat energy and vibrate vigorously %’]Dpliedto
vibrating molecules is passed on to the neighboring molecules and so on. In ‘his'wa € ke %

transferred throughout the solid by vibration of molecules from one end to the other. Y heay &

. Convection: Convection is the transfer of heat through fluids (liquid and gases). Whe
supplied to a liquid, then liquid expands anq becomes less dense. The less denge “ql’:igegt i
upwards and more dense liquid at the top sinks downwards. Therefore a cyclic process of Miseg
movement takes place due to density difference and heat is transferred throughout the liquid's Ui

e Radiation: Radiation the transfer of heat mainly through vacuum. Unlike conduyctig
convection, radiation does not require any medium for heat transfer. The heat is transferredn
form of electromagnetic radiations (mainly infra red), which do not require any medium. ¢ lnhthe
energy from the sun reaches the earth by the process of radiation. - ©.0. hegt

Experiments to demonstrate conduction, convection and radiation.
Experiment# 1: To investigate the thermal conduction through different solids.

boiling water

Four rods of different materials but of the same size, coated with wax are inserted in a metal tank. Pour
boiling water into tank, so that the ends of rods are submerged. The level to which wax melts on different
rods, determines the conduction rate of solids.

O
Experiment # 2. To demonstrate that water is a poor conductor of heat. @g

O
@Q
A

&,

boiling water Q/f\ 5\\/1?
N N\
Qlasslest;/;flitg\ \—%
.li)etia{é;)uze { (/,‘«\
N vV <(-\\‘)
bumer — Q‘;,)/
No . © -
Place the ice cube at the bottom of test tube whiE[ilisQﬁIIed «ith water. Cover the ice cube wilh W'ret
a";lfzebsp that ice cube may not float. Heat the test™tube atithé//upper end. It has been observed t?:a
er boils at the top but ice does not melt at the bottom. It shows that water is a poor conductor of heat
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wg. i . . .
t #3: To demonstrate convection through the liquid.
ExPenm;nsk with water. Keep few crystals of Potassium -
Fll the aate (KMnQO,) 2t the bottom of flask. Heat the fask =
permanga:‘n The water 3t the bottom being less dense rises =
. bo.loak-)ng with crystals of KMnO,. The purple sfrea:.s LD Comvecson
upwares. wards and then downwards are observed n the 5 20— curere
mo\,,ngh‘g‘ show the presence of convection current. SR T Ty potassasm
ﬂask' w __—:—_ :_f-___‘_'_‘ Dermangarate
N
i ,F", !
. nvection through air. ‘
Experiment # 4: To demonstrate convec g —— smoddeing
2r— piece of paper
; £
Keep the buming candle at the bottom of

chimney A and smoldering paper at the top of

‘ |\ (i
1 / \ §
chimney B. The hot air above candle rises )/.Z ‘ &
. ¥
/
/
)

'

long with smoke fe

ards and more dense air 2 ;

up:f;i:;d from chimney B and travels towards /-\\!

S:x‘mney A. The path of smoke indicates ri k T—

presence of convection current. | l t >N\
Ql S

— <

& Connection cuzvent
Experiment # 5: To demonstrate that black surface absor@ore infer red radiations than white
surface.

N

E@- Shining polished surface

P —
See e

11— el

¥ 4

H

e st

Take two metal plates of
On opposite sides of the plates.
plate melts and its Cork falls do,

size, one is dull bla

ck and other one sSmoo
Heat the plates eq

.
th shiny. Stick €omks with wax
ually. It has been ohse

™ved that wax attachad 1o black
wn earlier than that of white plate. S N
E:ffeﬂ'ment #6:To demonstrate that black surface emits more infra-red faéﬁa_tioné than white
ace, RS s
Take 4 Metal tank and fill it with hot water.
Make o)

ne side of container dull black and
Other shi

€D two metg| plates
at equal distances on

Cork falls down, from
de of tank.

hot water tank
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APPLICATIONS OF CONDUCTION

Good Conductors: : als are good conductors, T
The substances which can conduct heat easily e.g. all met g he ugeg of g,

conductors are: |
a) Cooking utensils like kettles, saucepans, boilers etc are made up of stainless steel.
b) Mercury, a good conductor of heat, is used in thgrmometer. |
c) Soldering iron rods are made of iron, with tip made of Copper, as copper is

conductor of heat than iron.

Bad Conductors: '

The substances which do not conduct heat, are cqlled bad conductors or insulators, e.g. glass, -

plastic, rubber and materials containing trapped air like wool, fiber glass etc. The uses of bad COnquc;.

| 3

are:

Much behc,

a) Handles of cooking utensils are made up of ins'ulators. .

b) Fiber glass and polystyrene foam which trap air are used in the walls of houses and ’ef'iQEratus
as insulators. . '

c) Birds have feathers and animals like cats or polar bears have fur to trap air, which act 5
insulator.

APPLICATIONS OF CONVECTION

a) Formation of sea breeze and land breeze.

/——?\‘

‘> hoter air (' colder air

sea land

colder air

During day, hot air above the land expands and becomes less dense and rises upwards. The codl
air from sea being more dense moves towards land, called as sea breeze. At night reverse
process occurs i.e. more dense air from land moves towards sea, called as land breeze.

b) The cool air produced by a.c, bein

in the room, rises upwards. The w.
current.

g more dense sinks downwards and warm air, being less dense
arm air is cooled by a.c and re-circulated, prc@/ueng*convection

c) The heating coil of an electric kettle is placed at the bottom of the kettl%zS vater\aﬂhe bottom

is heatgd and becomes less dense, rises upwards. The cool water at, top S'\i@‘\downwa’ds'
producing convection current. IL/ :

/ 4 "Qg
APPLICATIONS OF RADIATION & \\ﬂv
) sy o D o>
o g 2:&};:2830;58 :tarr; (lj(;?i;()) rt](f warm for longer tim?/';t%g\bja(i}_(\tqéﬁ‘o\{s as the shiny surfaces are
\ o\
b) ?reen House [ > (,Q\\\V,»)
he_ radiations - N2/

from sun pass throy ‘\, D
gh thé_glass wallg> house. The
radiations are absorbed by the soi| and plants.g‘The r._é'aiali/and | bt drean
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¢) Vacuum Flask:
A Vacuum flask reduces the heat losses

by four ways. Plestic cap
« Conduction hollow plastic
Convection stopper
« Radiation

. Evaporation

—— trapped ar

vacuum

| thin sivered
walls of glass

double walled —{»|[88 '
glass bottle '

hot liquid

cork to hold
flask in place

\J
» The heat lost by conduction is minimized by vacuum, trapped air a@:lastic stopper.

The heat lost by convection is minimized by vacuum and plastic stopper.

>
The heat lost by radiation is minimized by polishing the wall lass silvered.

»
The heat lost by evaporation is minimized by plastic stopper a@stic cup.

Heat transfer in or from a room or building \,
The heat can be transferred into building or roo ()

By conduction through the walls and ro
energy and pass on to neighboring ato
» The heat radiations can pass into buiidi
» The hot roof and walls emit infra-

r

The atoms or molecules of walls and roof gain heat
d so on, till the heat is conducted inside.

through the glass windows.
ations into room, which keep the room warm.

r

The heat can be transferred from a
> The heat from the building, is conducted outside by walls and roof, due to vibration of atoms or

molecules, which los gy to surroundings.
» The heat energy fr f is lost by convection i.e. air comes in contact with roof, becomes hot

and rises upwar
» The roof being hotter than the surroundings emit infra-red radiations and loses energy A

gys\

Thermal insulation of a building: \
ol /\“ \/

The heat energy lost from a building can be prevented by following methods. ,;\ .

Fitting carpets on the floor. 7€
Insulating the roof. -2
Using cavity walls.

Using wooden floors.

Painting walls and roof white.
Using double glazed windows.

Using fiber glass and polystyrene in walls and roof.

M /A
7 \).

N

NOORWN
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UNIT 11
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Thermal Properties of Matter

Internal Energy

D*ference between boiling and evaporation
Speciic latent heat of fusion

Speciic latent heat of vaporation

Maolecular explanation of latent heat

Thermal
P ro p e rt i es Of :C(';;:’_J‘i’ representation of heating

* Graphical representaton of Cooling

Process
M a tt e r * Applications of Thermal Expansion

* Effect of temperature changes on volume

- . . L] - .

O Level
Physics Teacher’s Notes

M. A. Chaudhary
Cell: 0300-9412902
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OPERTIES OF MATTER

Unit- 1?7

INTERNAL ENERGY:

It is the sum of the Kinetic energy and pot
depends on the temperature i.e. higher is t
substance and higher is its internal energy.

s of a substance. The interng) ener

| energy of molecule
entia ay the k.e and P.e of moleculeg of
a

he temperature the more is

Heat Capaci
Itis the t:)eat te)r'uargy required to raise the temperature of any mass of a substance through 1k,
@ = CAE
i.e.

Where Q = Heat energy supplied (J)
A8 = increase in temperature (K or °C)
C = Heat Capacity
The Heat capacity is measured in JK ' orJgoc

Specific Heat Capacity:

It is the heat energy required to raise the temperature of 1Kg of a substance thrGugh 1K.

i.e. Q =mcA8

where Q = Heat energy supplied (J)
m = mass of substance (Kg)
A6 = increase in temperature (K or °C)
¢ = specific heat Capacity.
The Unit of specific heat capacitys JKg™ K" or JKg'1°C'1.
Define:
e Melting and Solidification
e Boiling and Condensation

a) Melting and Solidification:
« Melting is the change s&f ‘stale from solid to I|qU|d The change occurs at a fixed or

constant temperatureNig particular temperature is called as melting point.

« The reverse process of changing a liquid to a solid is called solidification. A pure
substance solidiies at a temperature equal to its melting point. During solidification
temperature reraains constant and heat is released by the substance.

b) Boiling and Cantiensation:
« Boiling is the change of state from a liquid into a vapour. The chan Q\s at a fixed or

constant temperature. This particular temperature is called as boih ﬁ)f
« Condensation is the process whereby vapour changes into liquid e,% constant
temperature. Heat is given out during condensation. (» /f—\
& a)
DIFFERENCE BETWEEN BOILING AND EVAPORATION:, — ~ 7
Y (\/ ‘ \/
- r‘-\ \ A \\

1. Occurs at a fixed temperature 1 Occurs atany tem;;eratijre o
2. Quick process 2. Slow process -
3. Takes place within the liquid 3. Takesplace only on the surface of the liquid
4. Bubbles are formed in the liquid 4| ;No/bubblés\are formed in the liquid
5. Temperature remains constant during boiling  5: ‘Tempefature may change
6. Heat is supplied by an energy source 6.” Heat |s absorbed from the surroun@gi/
Define
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Latent Heat,
gpecific latent heat of fusion.

gpecific latent heat of vaporization.

L

Latent Heat: The amount of heat energy required to change the substance from one state to the
ahet, al a constant temperature 1s called latent heat

athet,

<PECIFIC LATENT HEAT OF FUSION:

The amount of heat energy required to change 1Kg solid into liquid and vice versa, without change in
jemperature ; -

le. [ Q=ml |
where
Q = Quantity of heat energy (J)
M = mass of substance (Kq)
I, = latent heat of fusion.

The SI Unitof specific latent heat of fusion is JKg"_

SPECIFIC LATENT HEAT OF VAPORATION: |
the amount of heat energy required to change 1Kg liquid into vapours and vice versa, without change in
temperature _ e
| le. [Q=ml, |
Where Q = Quantity of heat energy (J)

m = mass of substance (Kg)

I, = latent heat of vapornization.
The S1Unit of specific latent heat of vaponization 1s JKg".

MOLECULAR EXPLANATION OF LATENT HEAT:

Qince there is strong force of attraction between solid as well as liquid molecules, energy is required to
overcome the strong inter-molecular forces of attraction in the solids and in liquids. The amount of energy
required for this purpose is called latent heat. The latent heat changes the substance from one state to

the other, at constant temperature

GRAPHICAL REPRESENTATION OF HEATING PROCESS:

When ce al <10°C is heated, it first converts into water and then into steam. The temperature changes

occurting with time are recorded. A graph between temperature and time is then plotted. This graph is

called heating curve .
lemperature /G

»  From 10 o 0'c,
temperature of 1ce Increases, ) Y boiling %

» The temperature  of ice 4_\\2\\\_%
romaing constant at 0°C. The 100 T (water and gteam).>
lco 1 converting  into - waler, f0 NN
The heat used during  this N
stato converts into latent heat 60 S
of Illf.lnn ‘ 40

r Lrom X 1o Y, the temperature 7
of water in-creases from 076 1o 20 water
100" oL Time/min

10 f/ X
\ e

From Y 1o Z, the temperaturo of water remaing constant. The water is converting into vapours. The
hoat energy used durng this state converts into latent heat of vaporization.

GRAPHICAL REPRESENTATION OF COOLING PROCESS:
www. yout ube. coml negal ect ur e Pages4ofiss
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When Eiquid Naphthalene al Q0°C is cooled, .
extracts heat out and solidifies. The L.
temperature changes OCCUMNG with time are al
recorded and then a graph between temp- o clBcaton -
erature and time is plotted, called as cooling ok | — -
curve . \.4

60+

50 ¢ + ¢ — .

0 5 10 15 P . R T

quid falls from 90°C to 79°C. The heat extracted oy i
he b

=

From A 1o B, the temperature of Is

capacity of liquid.

» From B to C, the temp
heat lost during this state is the lat

» From C to D, the temperature O

capacity of solid.

Thermal Expansion: @

The increase in the volume of 3 substance on heating is called ther Qansion. When 3 SUbstan
heated, its molecules gain heat energy and move apart from each er. The average gap bﬂ-:e:
-lhgg-

molecules increases and substance expands. @ .

\S

Order of Expansion:

The amount of expansion depends on the intermo?&ellar forces of a substance. The stronger

imtermolecular forces, the least the expansion and v@ersa. For the same quantity of heat SUppﬁe;, ;
e

following is the order of expansion.

Expansion of gases > expansion of quui%xpansion of solids.
s and gases is 1:10:100.

erature of Naphthalene remains constant at 79°C. The liquid is -
ent heat of fusion. NG 2
f solid Naphthalene falls further and heat given gy -

2 he,

The relative order of expansion of solids

APPLICATIONS OF THER XPANSION

e A bimetallic strip is e up of two different metals. On heating, strip bends due to different razz

of expansion, of gi Jetals. On cooling, strip becomes straight again. A bimetallic strip is uses
in thermostats t

intain the temperature steady.

brass <o
expands morz@

brass
room %
temperature “\\\\\\\\\\\\\\\\\\\\\\“
‘ 5 % A} hot
iron % A
A bimetallic strip is straight at room The strip be ds own/»\%}ds when

temperature.

0/~ heated.

o

« Railway tracks can be bent and damaged on a very hot day if thers-is no allowance for ¢
AN ' // V4 ‘:‘ ;\\

expansion of the rails.

= L - W\ . .
« The overhead power lines expand and sag in summeér and contract and tighten in winter.
« Concrete blocks of pavements and road surfaces are /Iaid\,;'w/‘lth soft material,

) :\\/“\
—’

which can b

squashed when blocks expand in summer. - %
ANe Y
PSRN 2N
\\ N\ W4
N
(
“_/
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pitch

concrete
pavement

« The process of fixing a meta) tyre on the .
expansion, On hr:r':!znq' tyre expands ;;n\'(njh

eel of a railwa

grve a tght it on the whee| Passes over the wheel. On cooling, tyre contracts to

y train is another application of thermal

tyre whee|

the tyre is 100 small when eold the tyre is 100 big when hot the tyre is light fit when cold agai
en cold again
EFFECT OF TEMPERATURE CHANGES ON VOLUME:
Wnen a substance is heated, then its volume increases with increasc; in temperatu
re

7 In solds the increase in volume is o
215 extremely sm i i
the density of solid is negligible, ¥ small wilh change in emPpersture iso, thi effect;on

7 In hquids, the increase in volume i large enou
appreciable effects on density of liquids i.e. a
denaity of iquid decreases,

» Since the increase in volume of gas
with rise of lemperature e.q. formati

gh, with Increase in temperature so there will be
s temperature Increases, volume increases and

es is much greater so the density of [
gases is greatly affected
on of sea and land breezes is the result of this effect.

N

;// )
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UNIT 12
Syllabus 2017 - 18

—

Reflection and Refraction of Light
Reflaction of Light

“f:.‘f.’l’,f.’,(' of | vt

) .
¢ Critical angle and Total lrtersal & sfac
Reflection And : oo
| _J
Refraction Of
ight
Ligh

O Level
Physics Teacher’s Notes

M. A. Chaudhary
Cell: 0300-941296G2
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REFLECTION OF LIGHT

i medium. This effect is 3
Vhen a light falls on shiny surface, it bounces back in the same Callod "eflection o
ligh

ght.

M Yl
/] /1] s/ 4 4 L.
1
1
1
1
1
!
A N B
Where MM = mirror
Point O = Point of Incidence
ON = nomal
OB = reflected ray.
| = angle of incidence
r = angle of reflection
Define:
« Normal

* Angle of Incidence
* Angle of reflection

 Nommal:
The perpendicular drawn at the point of incidence.

* Angle of incidence:
The angle made between incident ray and the normal.

e Angle of Reflection:
The angle made between reflected ray and the normal,

<
Laws of Reflection: CJ@

a) The angle of inciden

"1?
, ce is equal to angle of i , Ul
b) The incident ray, the gle of reflection. @

reflected ray and the normal all lie in the same pl (Q @
QA

- o 2/ (©)

S,

AR
)

N
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Experiment:

mirror
BEEE

,seemai | :

megal ecture@nui |l . con

Physacs Ol pvet

qment: TO verify that angle of incidence is equal to angle of reflection.

ruled hine 1o show
mirror position

(

J

.

incident ray
from source

N

draw reflected ray by

ruling a line through
the 2 marked points

mark position of
reflected ray

support a plane mirror vertically on a sheet of white paper and draw a line ON normal to the mirror

from a point O near the middle of the mirror.

Place a ray-box such that a single thin ray follows a drawn line such ag RO

Mark the reflected ray OB with two crosses. A straight line is dawn(through these two crosses to O.
The angle of incidence, i) and the angle of reflection, r are both measured using a protractor.

The experiment is repeated several times for a wide rangéof values for i and the readings are

recorded in a table shown below.

i/ldegree

r/de qree_

Apparatus:
Mirror strip, Drawing board, Paper, Paper ping;
Pencil, Protractor, ruler.

Procedure:

To locate position of image in plaie’mirror.

Fix the paper on drawing board. Insert a paper pin P on paper, before the mnrror strip.

Draw two incident rays from Pin, on mirror.

Draw the reflected rays from mirror obeying laws of reflection .z i=r.

(}u

Extend the reflected rays backwards. The point of mtersectlon oI extended lines gives the position

of image of Pin P.

w2

Characteristics of Image: The image produced in plane mirror has folIOW|ng characteristics:

»
I'd

N

A G GO 4

Image size is equal to object size.

Image distance is equal to object distance.
Image is upright.

Image is virtual.

Image is laterally inverted.
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REFRACTION OF LIGHT

When a ray enters from one medium to the
other, then its speed as well as direction
changes, This effect is called refraction of light.

o ..z

I ...

B

Where  AO =incident ray.
Point O = Point of Incidence.
NN = Normal
OB = reflected ray.
i = angle of incidence.
r = angle of refraction.

Define :

« Angle of incidence
*« Angle of refraction
* Refractive index

« Angle of Incidence:

The angle between the normal and incident ray.
« Angle of Refraction:

The angle between the normal and refracted ray.

+« Refractive Index:
The ratio of sine of angle of incidence to sine of angle of refraction is called refractive index.

Sini

e, n =

Sinr
L.aws of Refraction:

a) The ratio of sine of angle of incidence 1o sine of angle of refraction, for two specific mediums is
always constant (SNELL's LAW). i.e.

Sin | %?)O
—— = Constant
Sinr @
b) The incident ray, the refracted ray and the normal, all lie in the same pl? : ©%
&

Effect of medium on refraction: AN\ @d

«  When a ray enters from denser to rare (less dense) medium, it b)anaggway@&n normal and
speed of ray increases. NCY oS
h h

ﬁ/ i AN
: (o7 o
A/
l \ O ((j)
Glass =N O
\ : ((’;\ 7/
22
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decreases SPeed of ray
|
!
|
|
Glass i
Air !
|
!
'
!
Expe"ime"t: To find refractive index n= Sin i/ Sin r of 5 glass block
ppparatus: Glass black, drawing board, paper, pencil, ruler Paper pins, Protract
' ' actor,
procedure:

Incident ray

Air

Glass

Refracted'Ray

Emergent Ray
P3 ™\ P4

« Place the glass block on papef and mark its boundary.

+ Insert 2 pins P1 and P2 on orte side of glass block, making incident ray

+ Insert 2 more pins P3 and P i : R
i p ¢ P4 on the other side of glass block, in the straight line of

« Remove the pins. ahgicomplete the Fig. by drawing incident, refracted and emergent rays

+ Measure angles\and r with protractor and use formula n = Sini/ Sin'r. '

image of P1

S

A
N

AN

“4..
i ./)“)“
)

CRITICAL ANGLE AND TOTAL INTERNAL REFLECTION: S

\
|
Y

2
N

Y

\ N

:-’helen a ray enters from denser (glass) to rare (air) medium, it bends away from the normal. The

ang|e of_refractlon in rare medium depends on the angle of incidence in denser medium. As the
ngle of incidence is increased, the angle of refraction keeps on increasing as shown in Figs.
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e Physie,
Oy
When angle of refraction in rare medium becomes 90°, then angle of incidence in dense, .
is called critical angle.
Le. i=¢ if r=90%

The formula for critical angle is

Sinc
where n = refractive index
c = Critical angle.

For glass, value of critical angle ¢ is 42°.

When angle of incidence is increased beyond the critical angle, the ray bounces back in the same
medium. This effect is called as total internal reflection.

air

The conditions of total internal reflection are:

1. Aray enters from denser to rare medium.
2. The angle of incidence is greater than critical angel i.e. < > c.

Experiment: To demonstrate the total internal refraction.

Apparatus: Ray box, semi circular glass block, paper drawing board, pencil, Protractor.
Procedure:

AU U G O

Keep these micircular glass block on paper, fixed on drawing boa?ﬁ:/(%
Fall the light ray from ray box, on the circular side of glass block, /7~ \\\\
Keep on increasing the angle of incidence of ray, ¢ !
The reflection of light ray from straight side of glass bloc

air
glass 7 reflected
ray

Y

/O b m
o VW
~N

such that the;fay’bounééus back into glass.
@OV}IS the total internal reflection.

N\ ‘<‘/’\ O\\
S ©
Y ’/"_:. . —
. SN
\\Q\J C§€>\
\ ) )
> ~ ¢

7

)
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\pPLICATION OF TOTAL INTERNAL REFLECTION:

. Pg:;;;epeCO"SiStS of two right angled

A. pen';ncﬁned in a3 tube. When the rays from | |
—f&s enter into prism, then they undergo ———=— nght-angled prism
| intemal reflection, since angle of ‘\

Fctc?dence (i = 45°) is greater than critical

mn le (C= 42°) of glass. ' i

c geto 1ota! intemal reflections from both the

D:sms, the rays emerge out fro'm lower end

of periscope to 2n observer, which observes

pe image of obect. The image

d\aracten'stics produced by Prism Periscope

are:

: SR 1 > t
. Image is upright - :
. Image is virtual observer

image O
2) Optical Fibers:

The optical fiber is made up of glass or plastic of ()
high refractive index. Light entering at one end, @ .
undergoes total internal reflections, since angle

of incidence remains greater than critical angle. &
Even though the optical fiber may be bent, the 0

light will still be internally reflected. Optical fibers X
are used for telecommunication purposes due to ()
following advantages. @

Optical fibers carry much more informatio‘%w copper wires.
Optical fibers transfer information, at t K rate.

Optical fibers are cheaper than Co ms.

Optical fibers are very lighter, ez@zandle.

Optical fibers transfer informatiomwithout any interference.

L g

—

A\
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Lenses and Dispersion of Light
* Convex and Concave lenses

Convex lens

Concave lens

Image Characteristics with respect to object
distance

Linear Magnification

Lenses And

- -
Dispersion Of
Reason for dispersion of light
» ht Ultra  Violet (UV) and Infra Red (IR)
L I g radiations

O Level
Physics Teacher’s Notes

M. A. Chaudhary
Cell: 0300-9412902
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Unit-13 LENSES AND DISPERSION OF LIGHT

Alens is transparent curved surface, made up of glass or plastic.

CONVEX AND CONCAVE LENSES:

Concave lens
Convex lens

W\
\

Y

YWY Y

Mo

rF 3

parallel parallel

rays rays

¥

-

/i

v v/
/

CONVEX LENS:

« ltis thin at the edges and thick at the centre i.e. curved outside. .
« It converges (focuses) the light rays at a point, so also called as converging lens.

CONCAVE LENS:

« ltis thin at the centre and thick at the edges i.e. curvcr.ﬂ insifie.
« It diverges (spreads) the light rays, so also called'as diverging lens.

Basic Terms of Convex Lens:

Optical Centre
Principal Axis
Principal Focus
Focal Length

e Optical Centre:

Itis the midpoint betwqen'the surfaces of a convex lens, through which rays pass straight.
e Principal axis:

A horizontal line passing through optical centre of convex lens. @O
» Principal Focus: @ %
The point at which parallel rays falling on a convex lens focus. @ @

Focal length: @ @
The distance between Principal focus and optical centre. N ( ’\@7
Image Formation in a convex lens: l//;ﬁ » \\2\
When drawing ray diagrams, we can T (O
enable us to find the position of the im

choose any two of-thg following{f :
age formed by thel @85\/ <g th\ee most important rays
Y

I" ~©

No O
\{i\) -//e};\\\'j
> ~ &

©
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AN incident ray through the optical centre C passes without bending.

Anincident ray passing through F is refracted parallel to the principal axis.

IMAGE CHARACTERISTICS WITH RESPECT TO OBJECT DISTANCE:

Object ) )
distance Ray diagram Type of image Uses
u .
u(=)°° parallel inverted real object lens of ¢
rays from diminished telescope
a distant
object
Y —F
[NV/— image
1 inverted real /| camera, eye
i 1 - diminishe({&"\\
object F 2F @Q @S N
* o v /"\- /)
L) e Gy F
N N ,
— inverted real photocopier
u=2f i 2N sgme size making equal
object k F 2F gk g S sized copy
2F - \ image U [
: u \ 4 cS 2 T “inverted real prOjeClOfih
feu<2f NN magnified photograp
; A 42 enlarger
object S
- . N EE
oF F / Image

— v ‘ /_4_,,1
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3 p"n’ts
Oy
Sy
u= image al _ upright
infinity S~ - magnified virtual pa::n%%e g
. T S\\ h%hl, as :’;u

_ Pot |

F \ Fo— "oh

parallel
rays - —
u<f Y upright Maanis
N magnified virtual M‘
N i
: SN
image N \\ -
object 4 [ F
F < \
u
<— v —»> /A

LINEAR MAGNIFICATION:

It is the ratio of image height to the object height.
_ Image height

i.e. = :
g Object height
Image distance

or m== Object distance
Linear magnification has no units.

Uses of Convex lens in a:
1. Magnifying glass

2. Camera
3. Projector
4. Photographic enlargex,

1. Magnifying glass:

image \\\\\:: %L .
object [N [ T
j : i\. @@ @
A O @

o makgZdbject igger.
(L objecogk

’I%{g\(b. ie. ét{&e distance <f.
AVEERON

For this

A magnifying glass is a thin converging lens. It can be used t

purpose, object is placed from lens at a distance less than focal
/{7

The image produced is: 7
e Virtual <'/// @\d
e Upright @
e Magnified @> Q"\))
« On the same side as object. r%O (\Q_;)
s
N7

\ rd
(Y
\),
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The camera uses convex lens to produce a real, inverted and diminished image on film. Focusing
is done by varying the distance of the lens from film. Object distance varies from infinity to slightly
larger that f.
3) Projector:
object E oF
2F F ) ,
image
The image produced in a projector is real, inverted and magnified. Focusing of image is done by
moving the convex lens so that object falls between f and 2f. Since the image is inverted both
vertically and latterly, hence the slide is placed upside down and flipped 180°, so that the image
will be projected right way.
4) Photographic enlarger:
The working principle of a photograph enlarger is basically the same as that of projector. The film
in a photograph enlarger is placed between f and 2f of the focusing lens. The image produced is
* Real
s Inverted
e Magnified
The ray diagram is same, as shown in the working of projector. g,‘ -
. ‘/f(\g \5\\
Image formation in Eye: R\}&A\f\\
inished image of an
Y

Lik_e a camera, the eye uses a convex lens system to produce real, inverted and (d!rﬁ
object. The ‘screen’ in this case is called retina. W,

(N
&/ /N
< N

Reting™~ <o

Light beam

o

-
8

Thin NaZ &
lens N\
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Short-sighted Eye: - :
A short-sighted person can see near objects clearly but not far objects. In short-sightedness, thg foca
length of lens is too small, such that the rays focus before reaching the screen. So image produceq is noy

clear. This effect can be removed by using a concave lens in front of eye.

rays from > rays from—
far objedt ( far object —» A
Fig: Short —sightedness Fig: Removal of short sightedness

Long-sighted Eye: .
A long-sighted person cannot see close objects clearly. In ang-Slghtedness. the fogql length of lens is 1,
large, such that rays tend to focus, after the screen. Again image is not clear but it is blurred. This effect

can be removed by using convex lens in front of eye.

rays from
far object

rays from (e
far object ,\_;QL—>

(

DISPERSION OF LIGHT

Dispersion of light is the splitting up of a light beam into its compgneritcolours.

white light screen

The colours produced are: °
V - Violet @
| — Indigo @
B - Blue
G - Green @
Y — Yellow O
O - Orange @
R - Red fﬂ/
The main features of dispersion of light through a prism are: ,)(_/2 Lot

« The colour range produced is called spectrum. ?1’\&) o
« The red light is deviated least and violel light is deviat d’?r’iost.(@\

e The deviation for each colour is always lowardf;‘_base f the prism
» Each colour travels with speed of light. - N\ © //?.ftj
» The wavelength increases from violet towards red colour.”
i.e.  shortest wavelength = violet colour ‘)
Longest wavelength = red colour '
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P .
: uency increases from red towards violet coloyr.
. The least frequency = red colour

Maximum frequency = violet colour

N FOR DISPERSION OF LIGHT:

1o light consists of seven radiations each having different wave-length. The speed of fight through
o W7 rsm is different for different wavelengths. Due to difference in speed, each wavelength bends

o g::nstfy passing through a glass prism and spectrum of colours is produced.
difer

REAS

TRA VIOLET (UV) AND INFRA RED (IR) RADIATIONS:
uL

e e violet end of spectrum is the invisible UV-radiations. These radiations can be detected by

geyond Blackening of photographic film.
L]

Fluorescence e.g. currency notes usually have certain marks, which glow under UV-lamps.

R: d the red colour of visible spectrum is the invisible IR radiation. These radiations can be detected

Beyon
by opile i.e galvanometer deflects by sensing the IR-radiations.
Therm -

- galvanometer
IR ——=>

—_
/

R radiations cause heating effect.

By placing thermometer, since |

V4
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—
Waves

. Transverse wave

* Longtudinal wave

¢ Basic Terms of waves
waves e« Ropple Tank

o (Observations and Conclusions

» Electromagnetic waves

e Common Charactenstic of electromagnetic

waves

. Orign and Deteclig\of Electromagnetic

o Waves
0 Level e Specific propegies of Electromagnetic
Physics Teacher’s Notes s

* Uses of Electromagnetic Waves

=

M. A. Chaudhary
Cell: 0300-9412902

e  WWV. yout ube. conl negal ect ur e Page710f138

Scanned by CamScanner



what sapp: +92 323 509 4443, emunil: negal ecture@nuil . con 'u,

£4 Py,

Un# - 14 ru,(”

Ovay

WAVES

Waves are mechanism by which transfer of energy occurs, withoul transfer of matter,

TRANSVERSE WAVE:
A A

wave :>

Motion of particles

If particles of medium vibrate up and down or perpendicular to wave direction then such a wave | IS callg
transverse. e.q. water waves, waves on rope or string, electromagnetic waves.

LONGITUDINAL WAVE:

Wave C.'___|J> +—e—> —¢—> ¢ P> ——e——
Motion of particles

If particles of medium vibrate horizontally or parallel to wave direction then such a wave is called
longitudinal e.g. sound waves, waves on a slinky spring.

BASIC TERMS OF WAVES:

Crest and trough
Amplitude
Wavelength
Time period
Frequency
Phase

Wave front
Wave speed

i
A g

crest b Q
( 2
.(‘

NN

Displacement

DR 2 - Mean level
L iasls ’ Trough . ,;D)stance
r*\"“ix‘/' @
Vi / % '/{ -3
N e e
\o S
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cresl

/ » Mean level
i, N »
- Time
Trough y

1) Crest and Trough:
The part of a wave above the mean level is Crest and below the mean level is trough.

pisplacement

2) Amplitude(a):
The max. displacement above or below the mean level.

3) Wavelength (A):
The distance between two consecutive crests or troughs. O
4) Time Period (T): ()

Time required to complete one cycle of a wave.

@ *
5) Frequency (f):
SN

Fre(‘]uency Is number of cycles per second. It is equal iprocal of time period. i.e.

b §
S.lunitof frequency is Hertz (Hz). @0
6) Phase:
The points on a wave are in phase if thébvo at the same displacement and moving in the same
direction. ‘

7) Wave front: &
A wave front is an imaginary lifg, 6n a wave that joins all points which are in the same phase.

8) Wave Speed (V): ¢
Distance moved by ¢

fper unittime is called wave speed.

The wave speed equency (f) and wavelength (A) are related by wave equation.

V= (A SN
NN
Where V= wave speed measured inms . (@ 6
I = frequency measured in Hz. "
A = wavelength measured inm,
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RIPPLE TANK:
L. ) source of light
dipper bLLdddd
P W et pd = = = { ripple tank
EEEEEEEEEEE::] with water
white screen

The main parts of ripple tank are:
e Glass tank Containing water.
« Vibrator which is used to produce water waves.
e Lamp which is used to illuminate water waves.

e Screen which is used to obtain image of water waves.

OBSERVATIONS AND CONCLUSIONS:

a) To study that water waves are transverse:
Keep the piece of paper on the surface of water in tank. Produce water waves with vibrator. The

piece of paper vibrates up and down on its fixed position, showing that water waves are
transverse.

b) To study reflection of water waves:
straight barmer
(reflector)

incident
waler waves

Place a straight barrier upright in water. Producg \vg_téF wa\{és with vibrator. The water waves are
reflected from barrier obeying laws of reflection.ie. { = 7~
N\ } AL

Nt
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¢) To study refraction of water waves:

incident waves

glass block
A
<
direction of / refracted waves
incdent
waves

direction of
refracted

waves

\)

O

First make water deep and shallow by keeping glass block inside tank. When waves enter from

deep — shallow water then:

*
» Frequency (f) remains same. i.e. f, =f,. @
» Wavelength (M) decreases i.e. A<, ’&
» Speed (V) decreases i.e. V,<V,. 0

The refractive index is calculated by the formula: \
A2 Va

n . or m @
Where A, = wavelength in dee \@ter.
Az = wavelength in '@W water.
V, = speed in dee%:r.

V; = speed @ ater.
ELECTROMAGNETIC WAVES)

The main components of electro etic spectrum are:
Y- Gamma rays

X -rays

UV - Ultraviolet r

Light rays RO
IR ~Infra red rays. NN
Micro — micro waves.

Radio - radio waves.

NoOOAWwN -

The arrangement of electromagnelic waves is shown below:

Y X uv Light IR Micro Radio ]

Ay IS TOF radio waves and A, is for y rays. i.e. wavelenglh Nincreases from y— radio waves.

7/

lias is for y rays and f,, is for radio waves. i.e. frequency f decreases from y— radio waves.
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Unit - 14
AVES:
COMMON CHARACTERISTIC OF ELECTROMAGNETIC W

» They are all transverse.
They can pass through vacuum.

» —_
» They travel at the speed of lighti.e. 3x10°ms .
» They do not carry any charge. _
» They are not effected by electric and magnetic fields.
» They transfer energy from cne place to gnolher.
> They obey laws of reflection and refraction.
S:
ORIGIN AND DETECTION OF ELECTROMAGNETIC WAVE
etectors
Waves Origin - f |
m
« Radioactive nuclei. « Photographic i |
v . gzslﬁfccr;ys . Geiger — Muller (GM) tube. |
: — . ——
« Photographic film |
A X-ray tubes « Fluorescent screen. |
e Sun [« Photographic ﬁlm.
e « Mercury vapour lamps. « Fluorescent chemicals. |
: « Sun » Photographic film ‘]
Light e Lamps & lasers e Photocells ' ﬁ_}
e Sun » Photographic film {
i « Hot objects « LDR _J
« Microwave ovens . Agrials ‘
Micro « TV and radio transmitters » Microwave receivers
: « Radio and TV transmitters « Aerials connected to tuned electric circuits in |
s radio and T.V sets.

SPECIFIC PROPERTIES OF ELECTROMAGNETIC WAVES:

Waves Specific Properties

1)  Very penetrating.
Y 2) Very dangerous.
3) lonize gases.

1) Very penetrating.

X 2) lonize gases. NN
3) Cause fluorescence. /,':J\\
1) Cause many chemical reactions. \\:// isz
uv 2) Absorbed by glass. 5\ (A v
3) lonize gases. (0> . ,\\1‘"
Liht 1)  Can cause chemical reactions. N
9 2) Refracted by glass. - = "?:‘
R 1) Cause heating effect ALY &N
2) Less scatlered so used for photography lhrou@i hazé\%i fog.

e — A -

1)  Spread around hills and buildings by diffraction.

Microwaves 2) Cause high vibration of atoms so usedfor heating purposes in microwave
ovens. - A\ Q
1) Have very high wavelengths |~ (N

Radio waves

2) Due to high wavejenglju;_usqgffbﬁr?_adi_o aﬁ% TV signals.

\~
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5£s OF ELECTROMAGNETIC WavEs.

U

Uses
1. ¥ —rays can be used to kill cancer gel -
tumors, S and to destroy brain
Y 2. Y-

rays are used to steri[; gical equipments.
| 3. y-raysare ugeq o find flaws in metal.
— 1. X-rays are used to detect fra i .

X 3 X-ray y '

uv

Light

2. IRis used in burglar alarm systems.
IR 3. IRis used in

mobile phones,
1. Micro waves are used in microwave ovens.)for heating and
cooking purpose.
Micro g purp

2. Micro waves are used in satellite

3. Microwaves are used for radar
__missiles.

‘Radio waves are used in radio_broedcasting,

wireless telegraphy,
Radio telephone transmission, TV, radarand navigation systems.
3 —_— \Q\y\_‘

— televisions.
deteltion of ships, aircrafts and

{7/ )

f1L38
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Sound

* Basic Concepts
L]

-—

Experiment to determine speed of sound in

d
soun * Loudness, pitch and Quality (timbre) of

sound
*  Ultrasound

12311 VOWLLINLLVSI949] V/Ol1-0/6-€

—

O Level
Physics Teacher’s Notes

M. A. Chaudhary
Cell: 0300-9412902
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BASIC CONCEPTS:

> Sound is a form of energy, which is transferred from one point to other in the form of waves,

» Sound is produced due to vibration. . A
> Sound waves travel in the form of compressions and rarefactions e.g. the vibrating prongs of the

tuning fork compress and rarefy the air molecules and sound waves are sent out.

" 1’ —— Direction of wave travel
C

4 C-= oompres_sion
R = Rarefaction
R C
C R &

» A compression in a sound wave is the region in whiciy the molecules of medium are closer. A
rarefaction is a region in which the molecules of mediun.ére further apart.

> Since compressions and rarefactions travel horizomtally or parallel to direction of sound wave, so
sound waves are longitudinal.

Direction of \wave motion —>

— — — — —>
N
Re
| I
C R C R c
> The wavelength of &shtnd wave or longitudinal wave is the distance betweer \th'e‘\\céﬁlers of two
consecutive compressions of the wave. /
; A ! U @/’)
/e
©
/ J"t,T\ ’
- A
¢ N,
C R C CEENZEVIE
~ O
NN\

To demonstrate that medium is required for transmission of sound.
Sound waves require a medium in order to travel from one point ta other. Sinée sound waves travel in the
form of compressions and rarefactions, if there is vacuum, then no compressions and rarefactions are
produced and sound energy is not transferred. ’ /

NG
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L T L )
Vacuum pump
Sound cannot travel

through vacuum
- in 3 glass jar. When current is pas the r

= ! assed, the ringing bell ;

i ——— with , T ging bell 1s heard. The air in th i
s gracually pumped out with vacuum pump. The sound slowly becomes softer Wh , e glass jar
pumped out, no sound is heard from the ringing bell. - TN % s complately
Speed of sound in different mediums:

The nature of medium effect the speed of sound. The speed of sound de

@,

pends on the density of medium

Le. genser is the medium, higher is the speed of sound and vi i
Le. genser IS € spe ice versa. The approx
of sound in different mediums are: PRroximate values of speed
Medium Approx. speed
! Gases | 300 ms™ ?
1 Liquids . 1500 ms™ B
, Solids _ 5000 ms™ |

Factors effecting speed of sound in air:

Factors Effect on speed of sound in air
Temperature | Speed of sound increases with rise of temperature.

Density Sound travels faster in denser medium.

Humidity Sound travels faster when humidity rises.

Aucible Frequency Range:

The range of frequencies which a listener can hear is the audible frequency range. A normal person can
"e2r e sound having frequency between 20Hz — 20000HZ (20KHz). A sound with a frequency less
21 20Hz is called infrasound and above 20000 Hz is called ultrasound. Both ultrasound:ds well as

nirasound are non-audible. N
EXPERIMENT TO DETERMINE SPEED OF SOUND IN AIR
Paratus:  Measuring tape, gun and stopwatch.
Observer Cﬁ’p—sun smoke
. 3 Gun
Stop-watch ’
> Gun
| d |
WWW. yout ube. com megal ect ur e Pagesoofiss

Scanned by CamScanner



what sapp: +92 323 509 4443, emunil: negal ecture@nuil . con o

Unip . 14 .
’ 44 Fhysics O-Atryeq

Procedure:

¢ Markc two positions A snd £5, st o distance d apart from each other,

AL point A, pereon fires the gon
©  AUpoint 1, person notes the time botwesn obsersing the gun flash and listening the
sound

Obrorvations & Calculations:

Distance botweon positions A and 5 = o
Hime intervisl batwonn fliash and sound = 1

“spond of sound « M Incidont z'””", —
Mg
O Ve's330 ms .
Precautions: '
» Ropont the oxperiment and take averiage valtio
for more ncouracy. S —————
» I order to avoid orror due 1o wind direction Hoflocted sound

axchange positions of persons A and 15 and
ropoat tho oxporiment,

Gt A (Q Clitf B

Reflection of Sound ~ Echo: O
When sound in incident on o big surface aron, the parl Q

of sound onorqgy is refloctod. The reflectod sound wiavet

heard after o silenca, is callod an ocho, @ ¢

Rolloctod sound 0’&
i ———— s s a——
Cliff A cine Sy
Suppose a person claps noar clitt A The sound s 1 gnl back from olitf B and an echo is produced,
The distance botweon cliffs is d,

For an echo, total distance travelled by sound %} 20
1 i
A Speod ol sound %

() -]

Applications of Echo:
There are many usos ol ochoo
the detection of the location

‘ i
o applications of achoos include the measuring of large distances or
ooty that are not oasily sighted

J o
((4 (fl]7

7 AN (\()\
N @y

(C n\,

(. / i 4

) y
( \\
((
o ( 3
Ne ©
oy
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o by sending out a signal

ex@™ * ound) and noting the
pUs© | pefore the reflected
e me;;) amves. the depth of
od | or even the position of
»e seaf fsh (Figure) can be found.
oS C oy purposes,  echo-
Fof :r Lgs used to detect the

S of mines and submarines. depth
poSI

¥ of sea

— retuming echo
sound generator 9

=

\ pulse of sound

(@

pulse progress ;

R
—»

&
<
)
Ve
)
"o
oo
oo
e
“a .

<
a shoal of fish

Among snimals, bats are known to use ech0e§ to detect the presence of obstacles during flight. They
:* 3 high frequency sound or ultrasound that is reflected off objects in their path. The echo is heard by
f.'_.. bats which can then pinpoint the position of obstacles and thus avoid them.

LOUDNESS, PITCH AND QUALITY (TIMBRE) OF SOUND.

« Loudness:

If the energy carried by a sound wave is larger, then sound is louder and vice versa. Loudness
depends on amplitude, the larger is the amplitude, the louder is the sound and vice versa.

+ Pitch:

Pitch determines the sharpness of sound. It depends on frequency of sound wave. Higher is the
frequency, more sharp is the sound and higher is the pitch and vice versa.

+ Quality (timbre):
The combined effect of different sound waves determines the timbre of sound. When sounds of

higher frequencies are added to the fundamental frequency of an instrument, then different
waveforms are produced as shown in figs.

The timbre or quality of sound depends on:

* Waveform of sound wave.
Fundamental frequency of sound. 4
Higher frequencies, called as harmonics.
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| l._lrLTRASOUND:

7 Ultr_asound is sound waves with frequency greater than 20000Hz. Ultrasound is inaudible to
humans. Ultrasound is used for:

1. Pre-natal scanning:
Ultrasound can be used to obtain images of the internal parts of body. Ultrasound pulses are Sent

into body by means of a transmitter. The echoes reflected from any surfaces help in pre-naty,
examination to examine the development of the foetus.

2. Cleaning: A . -
The transmission of high ultrasound may result in the creation of cavitation bubbles, due tq

rarefactions. These cavitation bubbles may displace contaminant from irregular surfaces o
f

internal cavities.

3. Quality control: / , .
Due to excessive use cracks appear in the interior of the moving parts of high speed heavy

machines such as turbifies, engines of ships and aero planes. These cracks are not visible from
outside. Such cracks can be detected by ultrasound. A powerful beam of ultrasound is made to
pass through these defective parts. The reflected pulses of ultrasound from.defective parts can

give a clue of thgezisténce of the cracks.
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' el
Static Electricity

A
Basic Concente
25xc Concep

Charging by Friction

=1 e -
e .
CReCire

Static : E?')“"f

atc Induction

Charging an object by Earthing
t Ld - t Electric Field
Elec r|C| y Appiications of Static Energy

b—’ e -
slectrostatic Precipitator

0 Level
Physics Teacher’s Notes

M. A. Chaudhary
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ok Wwith the negatively charged rod in place, the two spheres are separated.
step *-

[lllllll]

. the negatively charged rod from sph ; -
tep 5: Now remove spheres. The net charge on sphere A
e on B is negative. Such charges are called induced charges and t 5 : i e

d : he process to separz iti
Z:d negative charges is called electrostatic induction. P PSS e
| ] _l
EARTHING:

This is process by which electrons flow to or from the earth. For an example a lightenin
. . ' ! C
serve as an earth for lightening. The symbol for earth is: P g s

B

CHARGING AN OBJECT BY EARTHING: %)

3 Tomake an object positively charged:

Sten 1- ;
mt;p 1: Keep the negatively charged rod near a neutral sphere. The positive and negative charges are
uced on the sphere.

\

1111001
[ ]
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S : :
tep 2: Eanth the negative side of sphere. The electrons move out from sphere to earth, leaving POSitive
charges on sphere.

Flow of electrons.

Step 3: Disconnect the earth connection and remove the rod away from sphere. The net charge op
sphere remains positive.
*e
&
*e

b) To make an object negatively charged:
Keep a positively charged glass rod near a neutral sphere. The negative and positive charges are

induced on sphere. Earth the positive side of sphere. The electrgns flow from earth on the sphere, to
neutralize positive charges. Disconnect the earth connection ana*rémove the rod away from sphere.

The net charge on sphere remains negative.

ELECTRIC FIELD

“It is region in which an electric chérgg*experiences a fore.”
The electric field lines are used\t represent the direction of an electric field, which have following

characteristics.
Electric field lines stawt from positive charge and end on negative charge.

>
» Electric field lines do not intersect each other.
> The closer the field lines, the stronger is the electric field in that region and vice versa.
» The equally spaced lines represent uniform electric field.
» The lines between two like charges repel each other, and a neutral point is produced between
charges.
\\ { b ~
y ,‘,7-\\\»\ \\;§
//)lx—.::'_A B
— (¢ \
)\ X
8 \, \’
P N
~ /\“\S—J/‘
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APPLICATIONS OF STATIC ENERGY

Electrostatic Precipitator

. Electrostatic Spray Painting
* Lightening

» Photocopier

ELECTROSTATIC PRECIPITATOR

chimney

Atthe bottom of chimney, the temperature

£

323 509 4443, ,(gmai | - megal ecture@mail . com

Physies O-Lover

chimney walls

\
NN

o o 8 * 9 % o o0
\

AN

dust and
smoke
particles
nsinqg

—— negatively
charged
fine wires

positively
charged
metal plates

is higher. The dust and ash particles rise upwards along with

"ol gases. The dust and ash particles acquire negative charge, as these are passed through negatively

alt
pol

Chffged wire gauze. The negaltively charged particles
,agl'on_- The plates are then mechanically shaken to remove the as!
Ulion into the almosphere is minimized by using electrostatic precnpnalor.

are thus collected by positive plates due to

ash which is collected. In this way air

N
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Unit - 16 102

Electrostatic Spray Painting

/ \ metal panel
/___. charged

negatively

with positive
charge

nozzle

oplets are given a positive ch:@'fhe droplets spread

The metal panel is charged negatively and paint dr '
n between them. The negati charged metal pane|

out as they leave the nozzle, because of repulsio '
attracts all the paint droplets towards it, producing a layer of paint. c)

The advantages of electrostatic spray painting are:

Q"

» This method produces uniform layer of paint.
» This method is effective, efficient and economical. 0

Lightening \'

Thunderclouds contain charges. The charges ar@
produced due to friction between the water molecules
in the thunderclouds and the air molecules.

charge on
_ — thunder cloud—

When the charge on thunderclouds | iently
large, then it is discharged towards bui r ground.

To prevent lightening.from damaging tall buildings lightening conductors are used. The lightening
conductors provide a discharge path for the huge charges lo the earth and any possible damage to the
building during thunderstorm is prevented.

N
/-:"j\\\:' \1;\\ )

e

{0\

* \JJ )

— N\ /‘,\\‘:'/

N N\ .v/%;_“‘:

NN\ )
N =~ A

{ |'h\~.\

AN

b
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PaDer on which the
image is printed

The heart of photocopy machine is a drum wh
Selenum. Aluminium is an excellent conducto
;:_5 becomes a conductor when exposed to |j
Selenium it will remain there as long as it remai

ich is an Aluminiy
r. On the other hand,
ght. As
nsinda

m cylinder coated with the |
Selenium is an insul
a result, if a positive charge is sp

ayer of
ator in the dark
rinkled over the

A special black powder called “Ton

er’ is given a negative charge and spread over the drum, where it
sucks to the positive charge areas. The donor from the drum is tr
which the document is to be copied. He

ated pressure rollers then melt the toner into the paper to produce
the permanent impression of the document.
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Current EIQC"i',ny and D.C. Circur

. Base Defritioe
. Factors on ot 9 PESISlar s darrts
. e W
e n t ) Ohmic and Non-Oheric. Segrtareme
c u rr . Electricy 5 yribtxcis '
s EMFandPD

=] = -
t It b Eu‘ mn s ENes and in e alled o plie
Electricity and : oo
s A -

‘
Use of Ammeter in

] 2 . Nt
D.C. Circuit . Use of Vormate S E o

m———

0 Level
Physics Teacher’s Notes
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Unit - 17 106 Physies O-Lgye

Unit-17 CURRENT ELECTRICITY AND D.

BASIC DEFINITIONS:

Current:

Rate of flow of charge.
=3
t

C. CIRCUIT

Where Q = charge passing, measured in coulomb(C).
t = time, measured in Seconds (s).
| = Current, measured in Amperes (A).

S 1 Unit of current is Ampere (A)

Voltage:
Energy supplied per unit charge.

OR
Work done per unit charge.

r w
v=- or _
Q Q

Where E = energy supplied measured in Joule (J).
W = Work done, measured in Joule (J).

Q = Charge, measured in Coulomb (C).

V = Voltage, measured in Volt (V).

S.1 Unit of voltage is Volt (V)

Resistance:

When the electrons are passing through a wire, they collide with the vibrating atoms of wire and their flow
is disturbed. This effect is called as resistance. The resistance increases with the increase of
temperature, because electrons collide more frequently with the vibraling atoms, at high temperature

FACTORS ON WHICH RESISTANCE DEPENDS:

1) Length of Wire:
Larger is the length of wire, higher is the resistance and vice versa.

i.e. RoclL pl\\®o

a (@) Qo sl )
Smaller  length, less resistance Larger length, high reslstance. AR v
2) Cross-Sectional Area of wire: (/y\ N \S)
. . o4 9

Larger the cross-sectional area of wire, smaller is the resistance anp(‘\“/i e~ vprs(a(.A

| QN /,’\\\":// . 1)7

i.e. Roc— NV ON
A 2N NS
Thin wire, high resistance Thick wire, IoW resistance.
INe W
N\ 7))

N
\\
N2 PP
(N
\ \
S
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Uni. 17 - Physes O-Leves
ELECTRICAL SYMBOLS:
Common devices in electric circuits,
M : - T 5 3
,__Symbol Device | Symbol  Device | Symbol ! Pevnce — |
D 1 | Galvanometer
| —oo— Switch — N Lamp f@‘ @' E
| : / | . |
S i _ : Po—
| 31 = 3 Fixed | () - 1] Ammeter
} i - resistor ! l &
p— : ‘ |~ Volmeter |
—thi— | Battery Vanable —{ : — | e
| _5_ _QS_ resistor (or ‘
| | rheostat) l
}——-—‘:;o—— | Power | =—=3- —oo— Fuse —o | 2wayswitch |
L |_supply | = __ |
[ | Wires —T)— | Coilofwre | Earth l
1 1 | joned E — connector |
——— ' ' : |
| | Wirres : i3 | transformer | —{}—— l Capacitor |
!_w___l | crossed l |
EMF AND P.D:
* Emf-electromotive force:
“The energy converted by a source in dniving the unit charge around a complete circuit.”
( Energy Work done
Le.emf =

or for the complete circuit.
Charge Charge
Emf 1s measured in Volts.

* P.d Potential Difference:
“The energy required in dniving the unit charge through the component”™.

Energy Work done
Le. Pd= or for the compon .
Charge Charge component cnly

P.d is also measured in Volts.

EMF IN SERIES AND IN PARALLEL CELLS:
Several cells are connected logether to form a battery.
1. The cells connected end 1o end,

are in series combination, together they supply more energy
than a single cell.

&
e

L] i : oA
The total emf in series cells is given by ( /> @7
,.\‘\ Y

E= E\+E,+E, N7
2. The cells connected in parallel to each other are in parallel combination~,

———

p a\'

No @
T T8 25

) T E,

—
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o
L . . )
tal emf supplied to the circuit by all cells is same as provided by a sina
| - . - a Si g'e cell

), the to
In p-“a”c i.e. E\=E:=E; = E (same)
f making a battery f
he advantages O 9 ry from equal voltage cel
! If one cell fails, the others continue to work. 9¢ cells in paralel are:-

They last longer.
They provide less resistance in circuit.

Less energy or heat is lost.

ATION OF RESISTORS:
Coxsg::n'es Combination:
B R, R,

v v

v

The resistors are connected end to end, providing single path of cufsent.
The current in each resistor in series circuit is the same.
i.e. l‘l=|2=l3=|
The sum of the Potential differences in a series circuit is equal fo the Potential difference
provided by cell battery.
e. Vy+V,+V, =V

» The combined resistance in series circuit is given by
R=R;+R,+R,

2) Parallel Combination:

~ it
+ -
v

The resistors aressonnected parallel to each other, providing different paths of current.
or bmte(y:‘

The sum of currents in parallel circuit, is equal to current provided by cell
ie. litl+l3=1 X

~ The potential difference across each resistor in Parallel circuit is the same.
ie. Vy=V,=V,=V ;

#The combined resistance in parallel combination is given by
1 1 1 1 /

— s — — ’
e "y

R Ry R2 R3

Experi
eriment- . :
Ment: To measure the resistance of a given resistor. "

N
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{ ety » & i :h"‘”"‘a'_u

APPARATUS ARRANGEMENT:

& -t % -4
?
§
i
{ A
o]
i - ” "
i S e »v-;qrgsd

- af 3 " T ratie ’ i LA hator [ \' 4 rfeon L mmeater an ’ (WP refsstes
. ( pschn L itat s nets ( JreT TRISNOF
. o ‘.", Ve N‘\x}:" Al Wy« OMYLSe "} L8 ) B A .

-4 & on S
seres The voltmeter is connecied paraliel to resesior f A ' 1 Voitmaet 1
A by " - nmaler ard oltmater and vica
) ol hattery i be connected to ¢ lem nals of {
e The < terminagl of battery must o0 i

VLA

v 4 ey
’1\ read 15

e Close the switch and note the @) ant(y)

v ] - ——
e Use the formula R = = 10 calculate resistance of given resistor

USE OF AMMETER IN A CIRCUIT:
Key points:

Ammeter 1§ used 10 measure Currt nt i a cocunt

. Il is connected in senes in a circuil

The + terminal of Ammeter 15 connected to + terminal of battery and vice versa.

¢ The Ammeters have different curren! ranges | e 0to 1A 010 SA, 0 to 10A etc. The milli-ammeter
is also used 10 measure current in mih-amperes

USE OF VOLTMETER IN A CIRCUIT:
Key points:

» Voltmeter 15 used 1o measure ¢ mi of battery or P ¢ across a resistor or component,

)
e I1is connected parallel 10 battery or parallel 1o given resistor .
P
e  The + terminal of Voltmeter is connected to + terminal of battery and vice w«,'.-"rh\{'.
\ . { A )
. The voltmeters have different ranges e 0o 1V, Uto 5V, U to 10V elc %/, / 1%
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Unﬂ' 18

.
UNIT18

p—

Syllabus 2017 - 18

Practical Electricity
*  Effects of Electricity

Electrical energy and electrical power in a
circuit

-
P raCt I c a l * Main features of house circuit are
* Hazards / Dangers of electricity
= =
Electricity

—

0 Level
Physics Teacher’s Notes

M. A. Chaudhary
Cell: 0300-9412902
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Unit-18 PRACTICAL ELECTRICITY

EFFECTS OF ELECTRICITY
1) Electric Heating:
When current is passed, heating
energy is converted into elements, are use
electric stoves etc

flect ia l,",r]”r_lfl’ in the metal clements The Glecty 3l

d in electric haalers, elacinc kotlles, slectnic o
o -

2) Electric lighting:

The lighting effect of electric current is produced in two types of lamps

a) Filament lamps:
When a current flows
filament emits oul radiations,
produced

s through the flament, the flament becomes white hol, The ks
which are made visible in bulbs, and thus lighting effect .

b) Fluorescent lamps:
Fluorescent lamp has no filament but two ¢

two electrodes, the mercury vapour in the gla
effect 1s produced.

lectrodes. By passing current between thess
55 twbe emits out UV light and thus lighting
ing

3) Electric motors:
The current produces magnetic effect, The magnetic effect of current 15 used to interact with other

magnetc fields to produce movements in electric motors, The electnc motors are used in
appliances like fan, washing machine, electnc drills, hair dryer elc.

ELECTRICAL ENERGY AND ELECTRICAL POWER IN A CIRCUIT:

Electrical Energy:
The electrical energy in a circuit is supplied by cell or battery. The electrical energy which is lost in the

given resistor is called energy dissipation. The expressions for electrical energy are:
Electrical energy supplied by a cell E = Vit

. : . " 2 V2
Electrical energy dissipated in a resistor E = IRt or E = t

Electrical Power:
The rate at which electrical energy is transmitted is called electrical power. The expressions for electrical

powers are:

Electrical power supplied by a cell P=VI : /(\\)Q
Electrical power dissipated in a resistor P = I'R or P= \_I_' = \,
R (( f n)
Fuse: - Q)
e The symbol of fuse is —f—3— (O A N
AN~ A

e Itis made up of thin metal wire of low melting point. 72> y

o If there is excess current, fuse wire melts due to heating effect! cutlu{gﬁ':?oif current to the
appliance.

e Fuseis placed in LIVE wire so that appliance will not become live after the fuse has blown.

e The fuse rating 15 slightly higher than the current drawn by an appliance. Fuses are normally
rated at 1A, 2A, 5A, 10A, 13A, 30A. (

Live, neutral and earth wires;

1) Live wire: -I T
¢« The wire through which current enters into an appliance.
» Thelive wire is at high voltage.
« Colour coding: Brown.
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1"
eutralWife.-' The wire through which current leaves the el
The neutral wire is usually at zero volt.
Colour coding: Blue.

. ectrical appliances.

garth Wire: .
2) The wire which connects the metal casing of an

the excessive current leaves the appliance for
current thus melts the fuse, cutting off further sy
The earth wire is almost at zero volt.

Colour coding: Green/Yellow.

] appliance to earth. In case of short circust

earth through this wire. Th

€ excessive
pply to the appliance.

Live wire
Switch
® X X Bulb
Electric
Meter
Neutral wire

ruse] |

&~ Y

Live Neutral

MAIN FEATURES OF HOUSE CIRCUIT ARE:

+ The switches are placed in the Liveswife for completing or breaking a circuit. If the switch is
placed in the neutral wire the applianoe ill be ‘Live’ even if the switch is ‘off’,

+ The fuses are also placed inLive wire, to cut off excessive current before it damages the
appliances.

* The house circuit is in parellel, due to following reasons:

a) Since parallel circtit has different paths for current. If one path to an appliance is damaged,
others keep on working. SO\

N
A NN

t-\ N\ S NN

AN N

)

b) Each appliance is at the same voltage. r
AN ¢
¢) Inparallel circuit, combined resistance is less, so more current can be drawn from the supply.

The cost of electricity consumed in house is based on the number of units — KWh of electrical
€nergy used. “

Cost = KWh x rate ]

Y

Where KW = electrical power in Kilowatl's/._; Prrcy
(¥ \V.4)

h =time in hours.

Rate = value or amount of one unit— KWh.
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HAZARDS / DANGERS OF ELECTRICITY:

The possible causes of dangers of electricity are:

« Damaged insulation.
e Overheating of cables
« Damp conditions.

Damaged insulation:
If plastic or rubber covering of Live wire is damaged then wire is exposed. The exposed wire can cause 3

severe electric shock to the user.

Overheating of cables:
A short circuit can result when the Live wire makes contact with the neutral wire due to damaged

insulation. It produces a large current and thus large amount of heat generated can melt the insulation of
wires.

Damp Condition:
The wetness provides conducting path to current. The hands of person should be dry when putting a plug

into a socket to avoid an electric shock.

Safety Precautions:
The safety precautions must be observed to avoid hazards of electricity.

1) Double Insulation:
Use double-insulated wires wherever possible. If the outer insulation becomes damaged, the

inner insulation can still prevent the live wire from being exposed.

2) Earthing metal cases:
Earth all electrical appliances. The earth wire will channel all excessive leakage current into the

ground during a short circuit. The excessive current thus melts the fuse, cutting off further supply
to the appliance.

3) Selection of fuse rating:
A fuse of a wrong value can allow more current to flow into an appliance, causing damage to the

wires and appliance. So never replace a fuse with higher rating.

4) Good Connections:
All electrical connections should have good and tight contacts. Loose and poor_contaets give high

resistance at conlact points, producing excess heal, which in turn will melt th 1@ jon.
5) Wire a main plug safely: ’
To wire a main plug with the live (L), neutral (N) and earth (E) wires, th%qcedure@/\as follows:

&> o
1\../ _ \:’/\_\'
W &
7 AN
(¥z7)
. \\\\.'\ . ~
> _— N
\, \/,/p\" /(‘ \
5 Q)
A
I "\\‘\\7 N\ \‘}—:’j
\\ . \J ¢ )
D TN
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By means of a cutter, remove the g
Secure the three wires tg the correct t
Tighten the wires strongly with th
Place a fuse of comrect rating wi

Physics O-Leves
ufficient émount of Insulation from h
€mMminals according to thejr col e
. : our
eir i -
. respec:tjve terminals for Producin & [
with the terming of Live wire. 6 i
<
5
7%
N~
D,
© a«fw\\
<@ o4
/,;\\\’ % 50
OO
(/szdm\»
RN
TT\_ -/.7\ ‘
QA NS
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Magnetism
* Magnetic, Non-magnetic and Maanes zed
matenals o
Ll
t I * Properties of magnets
M a g n e S . ' l * To compare magnetic properties of iron and
steel
* These observations can be explaned in the
table below
* Plotting of magnetic field fnes with a
g compass
o Level

physics Teacher’s Notes

—

—

M. A. Chaudhary
Cell: 0300-9412902
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t-19 MAGNETISM
AND MAGNETIZED MATERIALS:

wds a magnet are called as M

MAGNETIC, NON-MAGNETIC

) y i
e The matenals which are attracted tow
Steel, Ni kel Cobalt etc
The matenals which are not

> » / Glass elc
Yrass, Copper, Wood, . ’ |
;'\) : rorials which are \Jble to keep magnetism for a long time are
. W matenais wi . !

materials ¢ Q ;wrm.uwnl maqgnets
. b

PROPERTIES OF MAGNETS:

They always attract the magne

agnatic Matay,

""'}.’]

attracted towards a magnel are called a4 Nonm

Aney; ‘
IMetic
M‘, ’

Called 44 ‘
a9

"

"gﬂu:,
e

tic matenals like iron, steel elc,

A maane! suspended freely always align itself in the Norlh-Soulh direction
((\C("‘;] the north direction 18 called N-pole and the other end is the S-pola.

»  Like poles repel and unlike poles attract each other.

»  The region around a magnet, within which it can altract magnetic materials, jq called it -
: i~

h["‘d Des,

»

»
»

ThO pnd Cf -

Induced Magnetism: . ,
“It is the process of inducing magnelism In a
magnetic matenal, without any contact with the

magnel.”
For example, when a magnet is placed above N
the iron nails. then a chain of nails is attracted \
towards magnet. It means the magnetism of N S
magnet s induced in the iron nails. S

N

s

N
(a) (b)
Weak magnet Strong magnet
Electrical method of Magnetization: right hand
A solenoid consists of copggrecoil, which is /
wound around a soft irop Grsteel core. When
Direct Current (D.C)_ i%yassed through the P P
Solenoid then soft irea\r steel core is strongly \ \
magnetized. The D.C is passed for seconds S : [
i.e. just switch on and then switch off the —1 !
current. \ \ T
o’ @\
i N

Detection of Poles: o \“["'l 7
The nature of : CY o N :
“Grip the Soﬁer‘])gi'g:fi’;ﬁfsge’?gz?'?gnelectromagnel are determined by Right-Hand Grip Rule: -

H d SuU s H ' 4 . . lﬂﬂd
points towards N-pole.” ch that the fingers are in the (thCllQp of the curren

(f
Strength of magnet: ~ 1
The magnet produced b i :

; Y passing D.C
electromagnetic can be increased: ’ s called

: gy passing more current through the Solenoi(\i\\ '
y Increasing number of tyrnsg on the coil |

| afism n n
electromagnetic. The strength of magnels’
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[mctfic“' method of Diamagnetism:

vace § magnet inside a solenoid and pass 3“"
;lli.l‘”“mng current (A.C). Slowly pull out the
a :qn(‘l from solenoid before swilching off. The
mi :

Jagnet would be demagnetized,
max

/—O"VO—J
magnet withdrawn before
switching off

10 COMPARE MAGNETIC PROPERTIES OF IRON AND STEEL:

Magnet-A Magnet-B
5 S
N N
. ~ lron Steel
lron Steel alliron filings fall down iron filings are still attached

Fix pieces O_f iron gmd steel at the ends of two magnets. Dip them into iron filings. Magnet-A picks up large
number of iron filings as compared to magnet-B. Now separate the pieces of iron and steel from their

respective magnets. All iron-filing fall down from piece of iron and hardly any iron-filing falls from piece of
steel.

THESE OBSERVATIONS CAN BE EXPLAINED IN THE TABLE BELOW:

Magnetic Properties of'iron Magnetic properties of steel
1) Iron can easily be magnetized and 1) Steel is hardly magnetized and can

demagnetized. retain magnetism for longer time.

2) lIron can be magnetized by a weak 2) Steel requires a strong magnetic field
magnetic field. to magnetise

3) Iron is used for making temporary 3) Steel is used for making permanent
magnels. magnets.

4) Iron magnets are very stronger 4) Sleel magnets have less strength as

compared to iron magnets.

<

Uses of Permanent Magnets: o \\\
The hard magnetic materials such as steel are used in the making of permanent magQéts\\\\
The permanent magnets are used: N, o)

» In making bar magnets. N

» In making needles of plotting compass. S

» In making magnetic door catchers.

» Indevices like loudspeakers, motors, generalors elc

N

Uses of Temporary Electromagnets:
The soft magnetic materials such as iron are use
€|eclromagnets are used.

d in the terﬁbora?y electromagnets. The temporary

A
~ In magnetic shielding.

~ In cranes to lift heavy pieces of iron/steel. _

; : h etc.
- Indevices like electric bell trani:f)ormer. magnelic relay, read switc
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Unk - 19 120 Physics O Loy

Use of magnetic materials in audio/video tapes:

Audio and Video Cassettes consist of a coil
tape of magnetic matenal on which sound

saved in a3 particular form of magnetic field. f /w
For this purpose sound waves are changed - W/
into electric pulses which are made by recording head

amplifier. Magnetic tape of the cassefte is \\

moved through the head of audwo cassetle
recorder which s in fact an electromagnet.
Change of current n the wire wrapped on
the electromagne! causes a change in / ta
linked magnetic field. Thus magnetic tape is 7 / /
magnetized in particular form according to r——— _.../ /
nse and fall of current. In this way sound is ~*—— /r—/<- >

stored in a specific magnetic pattem in this Fig.5.1

tape.

Magnetic Field: @
“The space around 3 magnet within which it can exert force on magnetic ob@s

The drection of magnetic field is represented by magnetic field Ilnes() magnetic field lines have
foliowing properties:

» Magnetc field lines start from N-pole
and end on S-pole.

» Lmnes do not intersect each other.

» I lines at a point are closer, the
magnetic field is stronger there and

ViCe versa. @

\ K
» The magnetic field lines between two \ '

like poles produce neutral point. At%,
this point resultant field is zero.

@.
™~
/ﬁ

s
o sf—" ;s
)
adl -
rd

PLOTTING OF MAGNETIC FIELD LINES WITH A COMPASS:
Keep the plotting compass near the N-pole of magnet. Mark a dot where compass nee C
S-position of needle on dot and mark a new dot where the compass now points. Sipyia
dots from North to South pole of magnet. Join these dots to plot magnetic field line

Q)
O)
_A\C?" 'i._f_’)t_
A(M,/ “ﬂ?
Y &
2N O
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o plotting compass

Magnetic e
Y. of force
x 4

N . £

. = g\ﬁ

' plotting compass ey
| =

S|, magnetic field line
magnet

£
MYy A2 -

S around a bar

agnetic Shielding or Screening:

i ich certain equi m i
e process in wh h cert quipments or instruments are Protected from influence of maq
ce O .ane!u;m

Plolling
el com
N @ N pass

No shielding

D Poting compass,
2 facing in no

specific direction
 (Shielded area)

~\2)
A &

Shielding ring

Magnetic shielding

Explanation:
Some equipments or instruments need a magnetism-free surrounding for proper operation. For this
purpose, the given equipment is kept in soft iron ring. Since soft iron is easily magnetized, it can
draw some neighboring magnetic field lines into itself. Thus the area within the soft iron has no
magnetic field line. Hence the area within the ring is said to be “shielded” from magnetic influence.
7 \

N
7/
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Electromagnelism

Magnetic field pattern due to curremt
straight wire

Right - Hand Grip Rule

Factors on which magnetic field depends

Magnetic field pattern due
Solenoid

n

to current in

The strength of Magnetic Field due to
Current in solenoid can be increas
Application of Magpe

ed
tic\Effect of current
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Unit-20 ELECTROMAGNETISM

MAGNETIC FIELD PATTERN DUE TO CURRENT IN STRAIGHT WIRE:

When current is passed through a wire, then magnetic field is produced around the current CATYING wien
The pattern of the magnetic field is in the form of concentric circles. L

The presence of magnetic field around the current carrying wire can be detected by the deflection .
needle of plotting compass. .

: magnetic
curren ;
P field line

plotting
compass

straight wire

Right — Hand Grip Rule:
The direction of magnetic field around the current carrying wire is determined by right hand grip rule.

"Grip the wire with right hand such that thumb points the direction of current and curl of fingers in the
direction of magnetic field.”

t!
Right-hand with
Thumb pointin
the direction of
current

Factors on which magnetic field depends: -/{.'.‘\‘*w’

The factors influencing the magnetic field around a straight wire are:
1. Increasing the current, increases the strength of magnetic ﬁeld/

2. Reversing the current, reverses the direction of magnetic field:”  \“
3. Increasing the distance from wire decreases \he strenq\h of magneltc field. That's why
circles are closer near the wire and wider away the wire.

concen’™

P g
™Y i

¢
i) /2
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sgnetic field pattern due to current in Solenoid:
M

Magnetic field due to a solenoid

The magnetic field pattern of a solenoid is similar to that of 3 bar magnet
The magnetic field emerges from N — end of the solenoid and goes into S- end.
The magnetic field is stronger inside the Solenoid because concentratio

n Y ¢ ) 4
larger there. &{vagne c field lines is
The strength of Magnetic Field due to current in solenoid can be inc

reaol
» By increasing the current. G

By increasing number of tumms on solenoid.

By using soft iron core inside the solenoid. @ ’
Application of Magnetic Effect of current: 0’&
The magnetic effect of current is used in the following ele®gcal devices:

e Electrical bell
e Magnetic relay @

« Reedrelay
. Circuitbreake@,\

The diagram and working of each devi:% escribed below:

Electric Bell: &
ell button

‘O_,R lll'_o springy metal

// strip
! 1 1 softiron A2
; —1 amature G &

contact screw

eleciromagnt”:l/@ hammer |
gong
Working; An electric bell
Whe :

arm-r: current is passed, _the soft iron core or.electrc‘m'agnel s sulongly magnetized. It attracts the

CUfr:nl:":: and hammer strikes the gong, producing sound. The circuit breaks from the contacl screw.

Origu;;a| 'S cut off and electromagnet loses its magnetism immediately. So armature gets back to its
position completing the circuit again and same process is repeated continuously.
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Magnetic Relay:
output

—EEl |ouln
= arcuit

electromagnet

f\r\j\nr\r\r\f\l‘\

[T N

oo o oo |V

»
»

Y

input arcuit

A simple magnetic relay
Working: o L T .
The magnetic relay consists of two circuits i.e. input cnrcunl.and output circuit. The input circyjy whi-
works at low current. can be used to control output circuit, which works at a high current. + Which
When small current is passed, soft iron core or electromagnet is strongly magnetized. It attracts the free

end of armature and the other end is pivoted upwards, joining the contacts of external circuit,

Reed Relay:
h output circuit "
L input circuit
A reed relay
Working:

The reed relay consists of a pair of soft iron strips having a small gap between them. The pair of soft iron
strips called as reeds, is kept inside the solenoid.

When current is passed through the solenoid by input circuit, the reeds are magnetized and attract each
other, closing the contacts of output circuit.

When current in the solenoid is switched off, the reeds lose their magnetism, separating th%contacts of
output circuit again. @
Circuit Breaker: @ @

iron armature @

springy copper strip solenoil‘c\@ @)
‘,

pe

,. iron—~—" @
- Bl { cofe” oLV

(AN

terminal 1 2] terminal 2

e /
) /7

/

A circuit breaker ¢ )
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rking: : i
rgircuﬂ breaker is used to switch off the current if it exce

fows from Teminal 1 = Springy copper strip — Iron arm
when current becomes excessive, the iron core inside
ron armature. As the armature moves towards solenoi

cUrrent.

eds beyond certain limi i
mit in a circyi
ature — Solenoid —. Terminal 2CU'L s SO

Solenoid is stron
gly magnetized and at
trac
d circuit breaks from contact, cutting off thetiart;:

f‘;(,\ \ﬁ\\\
R () »‘\\
N\ DN
{0 ¢ N
2 (CF &

ENY
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Unit-21 MAGNETIC FORCE

EXPERIMENT TO DEMONSTRATE THE FORCE ON A CURRENT CARRYING
CONDUCTOR:

When a current ciatrying wire is placed in a magnetic field then a magnetic force is produced on the "
Suppose a stiff copper wite s placed at right angles to the field, provided by U-shaped magnet When
switch I8 closed, a current flows through the wire, The wira moves upwards, indicating that an up

Warg
force ncts on wire

WAl Ioves
Lpwards

awilch

Observations:
The magnitude of magnetic force on the current carrying conductor( increased:
» By increasing strength of a magnetic field,
» By increasing amount of current panssing
The direction of magnetic force on the current carryingecorfuctor is roversed:
« By reversing the direction of current,
e By reversing the direction of magneticyhi e

Fleming's left-hand rule:
The direction of magnetic force is determined By/Meming's left-hand rule.

TAnion (thuMb)

/

- S

y Field

3 7) ) (Forehinger) >\("

g 23
- o [ ‘ Q‘-‘y) L,]\L .
Curmment (Second | } % N ()
urrent (Second inger) },,\ Q\\
Fleming's Lelt Hand Rule ((- '

, ¢y7 N, ,
Stretch the second finger, forefinger and thurnb of left hand mutually p(‘.rpcluhculm*{ 16 each other such
that: ¢ i

e Second finger indicates direction of current (1) (?7)
o Forefinger indicates direction of magnetic field (M), (- A
e Thumb indicates direction of force (F) \

]

[\» ‘r!

In applying Fleming’s left hand rule, the following must be observed:

» The direction of magnetic field is always from N-pole to S p()t(‘ of a magnet.
»  The rule applies only, where the current and field diréctions are perpendicular to each other.
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» The direction of current is taken
is considered.
Ap’;,m;ation of Fleming’s left-hand ryle:

1) Force on Current carrying coi in a magnetic field:

OPPOSITE to flow of electrons ie. conventional ¢y

’Q
/

Force acting on side AB = downwards or into page ®
Force acting on side CD = upwards or out of page ©
No forces act on sides BC or AD, since curr irecti

ok ent and field directions are not perpendicular in this

2) Force on current carrying conductor in a magnetic field:

N s Fig. a
-
F wire carrying current into the page
f:
N s Fig. b

wire carrying current out of the page

Fig (a): The direction of the force on the wire carrying current into the page is downwards.
Fig (b): The direction of the force on the wire carrying current out of the page is upwards.

3) Force on moving charges in a magnetic field: ‘,t? ;\
e If the Fleming's left-hand rule is applied to a beam of electrqns;Ttheiff}rchon of
CURRENT is OPPOSITE to the flow of electrons. D
e If Fleming’s left-hand rule is applied to a beam of protons, the qiréétidp of CURRENT is
SAME as that of flow of protons. "\\ N 3
~ ()
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E . R |
Lt ‘---""”;: L 6o |
t ) 8 8 : Sroto! . A
B @ ] 8 v : s e a?ﬁ :
‘e & & & f»4,_g-_%/’e Q:
e eme: 8 ©® 89
‘e @ 8 ' '
: o\t e
0 ® 0 7L ol :
where & magretic feid ato page
|jmmmmmmmmaa. -
T e I:‘: :O O @ @:
: © 9. Protons | '
WW,O O/ o 0 0 0 o
T e .07 9,
o ' T 1o e o!
'@ 0 © @, : '
'@ © © )1 y 2 9 ¥
------- ut of the page. O
Where O = magnetic field out ()
APPLICATION OF MAGNETIC FORCE @ .
« D.C Motor

« Moving Coll - loudspeaker 0’&
D.C. MOTOR: pw()&

carbon

o ;PD
I l O
. brush

commulalor \x | @
'I il (O (/\
o N A
Working: & (/ﬂ

When current is passed, the rectangular coil ABCD rotates between pules of magnet, due to magnetc
force. According to Fleming's left-hand rule, on side AB force acts downwards and on side CD forpe_GCIS
upwards. These forces being equal in magnitude, but opposite in direclion rotate the rectangular coll inan
anticiockwise direcion (

Function of Split-ring Commutator: ™ nd
It reverses the direction of current in the coil. With the Fesult the direction of forces is also reversed a
the cod continues 1o rotate in the same direction.

Functions of carbon brushes:
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1
ot - 21 33 Physics O-Level
avoid e fn’cti(_)n betwegn !he split-ring commutator and the circuit wires. Moreover the circunt wires
Th?‘g' tangle OVer with the split ring commutator in the presence of carbon brushes. 3o
do
factors increasing speed of Coil:

tuming effect of rectangular coil can be increased:
The' By increasing number of tums on coil.

! By increasing a current.
By using stronger magnet.

y
: By using soft-iron core inside the coil.
MOVING COIL-LOUDSPEAKER

casing
ring pole
/

N

]
iR

N central pole

|_— coil on tube

paper cone
current leads

Working:
When an alternating current is passed to the coils, through current leads, then a magnetic force is

produced on the coils. As the current is alternating, so magnetic force on the coils varies rapidly in
magnitude as well as in direction. This causes the coils to oscillate with very high frequency.

Since the paper cone is attached to the coils so oscillations are set up in the cone as well as in the layer
of air next to the cone. In this way alternate series of compressions and rarefactions in the air are set up

producing sound waves in the air.

Force between two parallel current carrying wires:
Two current-carrying wires placed parallel to each other experience a magnetic force, due to.the
7

interaction of their magnetic fields: 4
/,‘[\\, Q\\\
N ,\\\)/\
\;§\ *%
N
Q7 Dy
- - = - < DR o
F P F F '
4 V1 1 T
4 ik
(a) Unlike currents repel (b) Like rcuri’ent\s”émract

‘ garallel wfres with currents in the same direction,_a@iréctteéch other.
~ Farallel wires with current in opposite direction, repel each other.

i "Likef currents attract, unlike currents repel.” S
éraction of magnetic fields of like and unlike currents is described in the diagrams below:

Page 116 of 1ﬂ38
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(a) Combining magnetic fidds due to currents in opposite
directions

=

(b) Combining magnetic fields due to currents in the same
direction

p
& q,
o\ A~ |
\;Q QU
N N
(4 ‘\,\‘\ N
!_/j> _C/’ ¢ ;_/\\\
,/7:\\ \ (‘\\4\ A\
w' 1 y N\ / </-\
\\\/,/v* (RN
1 >‘ N
o e N
| \o %
| ==y
R
O p %
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When a magnet is moved towards coil, galvanometer deflects, showinvg presence of current in the cop
magnet is moved away from the coil, galvanometer deflects in opposite direction showing ¢y rrent ‘:'%’!
coil in reverse direction. However if magnet is stationary near the coll, galvanometer does not deﬂ-{;v -
NOo current is observed. & o ie
These observations can be explained with following basic terms. O

1) Magnetic Flux: ' C)
The magnetic field lines cutting the coil is called magnetic @.,

2) Induced emf:
The driving force of electrons in the coil produced d@o cut of magnetic flux.

3) Induced Current: \v
The rate of flow of electrons in the coil, hen Qﬂich is produced due to cut of magnetic flux

4) Electromagnetic Induction: \e
It is the process in which an emf an% e a current is induced in the coil, due to cut of magneti

flux. Q

LAWS OF ELECTROMAGN @'NDUCTION:

1. Farady's Law:

“The induced e.m.f t) is directly proportional to the rate of cut of magnetic flux.”
The induced emf 4 coil can be increased:

¢

. Q
By incredsing number of tums in the coil &

» x
» By using soft iron core inside the coil. @ A
»

By moving the magnet faster. v

7 C\ ’ “\1

2. Lenz's Law: AN © \!
“The induced current is produced in such a direction that it opposeiﬁe caus’@;producing i
N S f\\"" ;\,\ Ly//
~ \\ N
QO \\‘
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b
il - £ o

L bar magnel
moving mto
the coil

bar magnel
moving oul
of the coi

o

.
o
e 4

Pointer deflects right

{s>
‘___—
&  N-poleofthe ! N-pole of the
bar magnel bar magnet
mowving nto i
qQ mowving out
_‘__@____ the coil < _@ of the coll

Pomnter deflects right Pomnter defleds left

The above diagrams show that the induced current in the coil is produced in such a direction that
it opposes the motion of the magnet.

DIRECTION OF INDUCED CURRENT IN THE CONDUCTOR:

i Motion induced
Invisible current
magnetic
field \

S /

N
.

Fig. shows a wire cutting the magnetic field between poles of a magnet. The current is indu‘c'éd?in the wire
due to cut of magnetic flux. The direction of the induced current in the wire can be delermined by using
Fleming's Right-Hand Rule \

‘If the Thumb points in the direction of motion of wire 72 Thumb
and Forefinger points in the direction of magnetic field,
then Second finger will indicate direction of induced 1st Finger.
current in the wire.' G i
1 L P \ :
=2 .
2nd “
Finger

Fleming's Right Hand Rule can be applied to the following eéxamples
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Working: ()

When the coil is rotated between poles of magnet then due@cﬁt of magnetic flyy an emf

2) When coilis in horizontal position, cut of magnetic flux is maximum so maximum e m 4

in the coll. , o J o 3
Therefore e.m.f induced in the coil varies in @nltude as well as in directicn, Sych an amy,
alternating e.m.f or alternating current (A{).

in the coil. &
1) When the coil is in vertical position, cut of maﬁne“&xx IS zero and no emf ig Induced in

A

e.m.f

@)

v"\'\
G f,‘J\.
« Atpoints O, B, D, F and H coil is in vertical position, because e.m.f indug

<}d\|s zera.

« Atpoints A, C, E and G coil is in horizontal position, because e.m.f lnc‘L\(‘ed is max~ m

The induced e.m.f and therefore the induced current can be mcreased’

L RPN

» By rotating the coil at high speed. NS @
» By using a coil with more turns. (79
~» By using a stronger magnelt.
» By using softiron core in the coil.

Function of Slip rings:

The current induced in the coil is passed to the oulpul circuit lhrough lhe slip rings. So ship nngs 3
bridge between the current induced in the coil and the output circuit.
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H. .
| Changes on Induced Current produced b
G(ap"  number of tums in the coil one doubled. the i

YL Ol pyed
Y a.c. generator:
nducedem ! is also doubled

emlf.
[}
new output
/«( voltage
o A
. = lime
< \> = L /
i prewous\/’
output
voltage

Doubling the turns doub!
maximum outpu! volt agees the

2 It magnel of double strength is used, the induced e.m f also becomes double

e.m.f.
1\
new output
1 voltage
T ,/ \\
/ \
0 time
| previous
output
voltage

Doubling the turns doubles the
maximum output voltage

3. Il speed of coil is doubled, the induced e.m.f as well as frequency of coil becomes double.
em.f.
] new output
voltage
O U%ﬂ (’Y > time v ;_;{-//". N
R, PO
previous < %
output ),
voltage
Doubling the speed doubles the
maximum oulpul voltaqge
4. It speed of coil is reduced 1o half of its original value, lhen e.m.f, mduced as well as frequency of

coil becomes hall.

’

The e.m { vs time graph will be the reverse graph of the above diagram.

/,
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previous
output
voltage

Reducing the speed reduces the
output voltage as well as frequency.

TRANSFORMER:

.. =Slipring

Use: it is used to step up or step down the voltagen
Construction:

A transformer consists of:

Primary coil - connected to a.c supply

Laminated soft iron core—consist&af different iron sheets separated by insulating material

Secondary coil - connected tg Quiput circuit.

Working:

When a.c is passed in frinary coil, then a charging magnetic field is produced. The magnelic field fres

travel through the sofiigh core and cut the secondary coil. Due to cut of magnetic ﬂux% it is induces
in the secondary coil™~he transformer works under the equation:

Ng Vg !‘*:?‘»7
—_— = —_— I% ~\"/
Np Yy b 9
@\
Where N.= Number of turns on secondary coil. /0\ m\" s
Vp= Number of turns on primary coil. (/’ A W,;
i N2\ QL
Vs = voltage across secondary coil. - T NN
V= voltage across primary coil, ./\ T
QY @)
(@) If Ng>N,, then Vs>V, i.e. Step Up Transformer. (”\\\5 Y

(b) If Ng<Np, then V<V, i.e. Step Down Transformer. \" ‘;‘f'f?}

NS
For an ideal transformer, which is 100% efficient: ~\~i\) 7

Power Input = Power O:ultptji.
Volp =V,
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ENERGY LOSSES IN TRANSFORMER:

1.

Copper losses:
The energy is lost in the form of heat due to resi

slance in the copper coils. Usin. the thi
in the coils the energy losses can be reduced. 7 e ek wres

Eddy Current losses:

Some current is induced in the soff iron core of
the core.

To minmize this energy loss soft iron core is laminated.

transformer. Eddy current causes heating effect in

Flux leakage:
Some of magnetic field lines may esca

core. This loss 1s called as flux leakage. The soft iron casing around the structure of tra
reduced the flux leakage.

Advantages of high voltage transmission:

One of the problems in the transmission of electrical energy is the power loss. This loss should be
minimized for more efficiency and economy.

One solution 1s to use the thick cables so that resistance R is low. Then the power lost as heat in
the cables will be 3 minimum.

Other solution is to reduce current | by using step up transformer. At hi
kept low. So the electrical power loss P=|°R is reduced. Hence el
transmitted more economically at high voltage and at low current.

gher voltage, current is
ectrical power can be

Advantage of A.C. for Power Transmission:

A.C., rather than DC i_s normally used for long distance power transmission because
Uansfom_]ers make it possible to change the voltage. D.C voltages can be changed, but the
process Is relatively difficult and expensive. Transformers of course will not work with D.C.

N
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Electrons |
Thermionic Emission |
Cathode Ray Oscilloscope C.R.0 |
Electrons Calculations from C.R.O Trace '
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THERMIONIC EMISSION:

It is emission of electrons from met
number of free electrons in metals,
resistance, heating effect is produced.
effect is called thermionic emission or Edison effect.

al filament, as heated by passing current. Since
when current is passed through the metal figm

thera ——
. ) et they . OB
The free electrons gain energy and emit out from f;‘ N G b
‘af‘.'t.a-o ; I

Demonstration of Thermionic Emission:. .
When the metal filament is heated by passing low a.c. then due to heating effect electrons are

from the filament. The electrons are accelerated due to positively charged anode.

Deflection by electric field: parallel plates

When an electron beam passes between two
charged plates, it can be observed that the \

electrons are deflected towards the positive —@ 1 \_}_/\

plate. The electrons are attracted by the positive
charges on the positive plate and repelled by
the negative charges on the negative plate. *

Deflection by magnetic field:
When an electron beam passes

electron beam

Deflection by feld

between two poles of the magnet, it T S
can be observed that electron beam \
is deflected by the magnetic field. By — X
applying Fleming's Left-hand Rule, it - 1
is observed that electron beam = ] oot
deflects downwards. ‘
+
Deflection by magneic field

CATHODE RAY OSCILLOSCOPE C.R.O: e

electron gun deflecting plates . 4ron beam ¥ .\: ...

o 1 r 2 @1

Basic Components of C.R.O :

de (+) X-plates Y-plates
ﬁlamenxt grid aRnde) o
\
AN
I
.
[

5

B

_/

The Cathode Ray Oscilloscope consists of the following:cemponents™

The electron gun | ~
The deflecting plates |
A fluorescent screen
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1otail of each part of C 1RO s described below
”ul e

| ilament
" it s heated by passing low an.c. The electrons are emitted out from the filament by thermionic

aininsion
2) Gl ,
(he negatively charged grid makes the emitted electrons into a beam. Moreover, it controls the
pumbet of electrons reaching on the screen.
1) Anode!
1he positively charged anode is used to accelerate the electrons.
1) Function of X and Y plates: The function of X and Y Plates can be described in the form of table
X-Plates Y-Plates Trace on Screen
OFF OFF dot Q
ON OFF horizont@& _—
OFl ON veﬂic@m I
| o G
D — 4
| ON ON Wave /\/\/\
! 'y
X-Plates: 0‘&
They deflect the electron beam horizontally. \'
Y-Plates:
They deflect the electron beam vertically. If Y plates are functioning together then electron
beam oscillates in the form of wave. \
5) Fluorescent Screen: Il is coated

electron beam glows on reachingth een.
Uses of C.R.O:
The C R.O can be used for:

« Measunng a.c. volla .

o Displaying voltagea\twelforms

* Measuring sh ervals of time.

CALCULATIONS FROM C.R.O TRACE:

Voltage sensitivity or Y-gain:

Itis voltage used by C.R.O trace per division. e.q. 5V/div.
Time-base value (X-gain):

Itis tme used by C.R.O trace per division e.q. 3 ms/div.

&

wﬂ I@ne fluorescent material like Zinc Sulphide (ZnS). The

By using the values of voltage sensitivity and time base, the following calculations can be made-

1) Peak Voltage:

(Number of divisions in an amplitude) x (voltage sensitivity)
2) Time Period:

(Number of divisions in one cycle) x (time base value) .
3) Frequency:

At where T . time period in seconds.
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Electronic Components:
Potential divider

LDR

Thermistor

Diode

Capacitor

Resistor and their Colours

oL s wN =

1) Potential divider:

It is the device used lo vary the. pqtential.
according to the requirement in the circuit. ‘
e.g. rheostat, LDR, thermistor are the potential

dividers.

The voltage or potential difference across the given resistance can be calculated by the f
e Ormyl;

-7 R
V= (R14R7
_, R
V2_ (R1+R? . .
A potentiometer regulates the potential difference across a device. It allows
from its max. value to zero. Any required fraction of the total P.d can be tap
the sliding contacts.

2) LDR:

)V, where V, is the potential across the resistance R,

)V, where V, is the potential across the resistance R,

the Pd 10 e Vaﬂ:d
ped off by adju;;f

"9

<

LDR stands for light dependent resistor. Its symbol i54@—
I
‘I’ LDR

':Q Blub

* In darkness resistance of LDR is very high so maximum voltage of battery is/fised
; ry across the
LDR. The voltage left for bulb is very low and in brightness it happens reve %S\N
U

. In_ darknes;, resi'stance of LDR is very high so it would not allo e curr @@Zbulb. In
brightness, its resistance falls and it allows current for bulb. /0\%

N o

Light Intensity Resistance of LDR" CurrentinLDR  Currentin bulb

Darkness

Brightness

3) Thermistor: I N Y% i“""d

It IS lemperature dependent resistor. Its symbol js - -~
Itis used in fire alarms, \S)
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Thermistor

Firealarm

Temperature

Resistance of

Currentin Current in Fire

Thermistor Thermistor alarm
Low High Low o 1
|
High Low High ha;hmw 1‘

reverse.
If temperature is low, resistance

i

If temperature is I_ow, the resistance of thermistor is high so maximum ge of battery is ysed
across the thermistor. The voltage left for fire alarm is very low andN\p“brightness it happens

of thermistor is high and it does rgl)allow Current for fire alarm_ |f

temperature is high, its resistance falls and it allows current for fire alarm.
*

4)

Diode: Its symbolis —@_

Itis used to convert a.c. — d.c. The conversion of

)Q:'QG.C is called as rectification.

a.c.

&b

N
0?

The diode conducts only positive cycles of A.C. It does not allow the negative l;'?"clgs to pass
through it. So a single diode produces half wave rectification, as shown in figures below:

N N
S\

/\/\/\/\/\ A

Half wave
rectification

aVaWaWale

1) Capacitor:

Itis used to store charge. Its symbol is —| |— 72 <

| E—
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3
i

1 Capacitor

i

® Bulb

ed the capacitor takes some time for charging. When h

g

[}

-

¢

-

!

4

3 N (f)
W
Q
wnH

S) Resistors and their colours:

The resistors are electronic components which are used to control current in
m

. . : . : ac
portant consideration for the use of resistors is the power rating. The power ratin

's the maximum rate of dissipation of electrical energy as heat before it is dam
rating of 0.25W ¢

o 1W is normally suitable for use in most circuits.
Resistors have multicolour bands.

Colour band Colour code value
!

Black 0

Brown 1

Red

Orange

Yellow

Blue

Violet

Grey

White

2

3

4

Green 5
6

7

8

9

First Colour — write down colour code value.
Second Colour — write down colour code value.

Third Colour — write number of zeroes of colour code value. p

,f/)r ¢
& a9,
\ “a ( D »\'\
\\ \\ ) \‘_‘,\'
E.g. ‘\ \\ :/\?».
N\ o
Green Violet
5 7
S

i.e Resistance = 5700Q

—d AN

N
N

WMV, yout ube. coml megal ect ur e Pae o

.CO
p""f'-éf:a P :
- ey ','

: ® Capacityr . "
: is opened and switch S; is closed. The charge stored in the Ca::é}.':‘m’
g ~r -

Tcuit, Angtha,
9 of a reg,.,
aged. A p

o
UWey
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UNIT 24
Syllabus 2017 - 18

Radioactivity
s  Structure of an atom
* Basic terms of an atom

Ra d i o a ct ivi ty . Sfe;%iieiarsden experiment for discovery

» Changes on nucleus by emission of q, B
and y

*  Geiger Muller-Tube
e  Star Formation

—

O Level
Physics Teacher’s Notes

———

M. A. Chaudhary
Cell: 0300-9412902
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Unit-24 RADIOACTIVITY

STRUCTURE OF AN ATOM:

Key points:

e The smallest part of an element is called an atom.

e The central part of an atom is called nucleus.

e The nudleus consists of protons and neutrons. The proton is a positively charge partic
nucleus cammes 3 positive charge.

e The electrons revolve around the nucleus in nearly circular orbits.

« Since an atom is neutral, so the number of electrons in an atom is equal 1o the
protons.

1
¢e. S0 a
Umber

BASIC TERMS OF AN ATOM
« Atomic number (2).
e« Mass number (A).
« Isotopes.

Atomic Number (2):
It is the number of protons or number of electrons in an atom.

Mass Number or Nucleon Number (A):
It is the sum of protons and neutrons in an atom.
The symbol of an atom with its atomic number and mass number is:

'; X where X = atom
VA = atomic number
A = Mass number
A-Z = Number of Neutrons
e.q. 238U
Number of Protons =92
Number of Electrons =92
Total number of all particles =330
Total number of neutrons =146
Isotopes:

They are atoms of the same element with the same atomic number but different /%\nbmbar\ Isotopes

differ in the number of neutrons in their nuclei, although they have the same nu rabey/ of prqtons with
equal number of orbiting electrons. ~N

Examples of Isotopes: 2) ,.ﬁ\\\,
1) Hydrogen: }H, H, 3H .' L/\ P
2) Carbon: ]ZC W Q “\\\ 7 alV
3) Chlorine: 33C1, 37Cl 72\
O
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GEIGER MARSDEN EXPERIMENT FOR DISCOVERY oF NUCLEUS:

metal foil
nudear atoms /v

Physecs QL ovei

a -partides
in 3 narmow
beam

When Alpha particles are bombarded on a thin

gold fqii; thén most of them pass straight through the foil.
Few Alpha particles are deflected at certain ang

les. Areesults of experiment are:

i) Major part of an atom is empty.

i) Central portion of an atom (called as ricreus) carries positive charge.

i) The size of nucleus is negligible as compared to size of an atom.
Radioactivity:

Radioaclivity is the spontaneous and random emission of radiations from unstable nuclei. The radiations
emitted are a, B and y. The charaglesistics of a, B and y are described in the table below.

WWW. yout ube. cont negal ect ur e Page1330f138

Scanned by CamScanner



Mhat sapp:

+92 323 509 4443, €ffail:

megal ect ur e@nai I CON

l"b 3 ,}“
Alpha - a Beta - Gamma 5 e
Characteristics "
Nature gHe nudleus Electro Electromagnehc gy

-1
0
Charge +2 _— *-—\M\ e
Mass 4amu 1840 1‘ _\(3“
Atomic Number 2 5 g i,
Mass Number 4

Penetration

Least penetration. It can
pass through air up to 5cm.
It can be stopped by paper.

Medium penetration. It can —~
be stopped by Aluminium
of

sheet of

5mm.

thickness

—

elration, |, |
ed by

Maximum Penat
can be Stopp

lead sheet. hick

Maximum ionization due to

lonizing Effect its large charge and mass.

Medium ionization due to

its small charge and mass.

_——-“\\
Negligible jonn ionizaton

because ithas ne'M

44+ 444

a deflects less because it is
a massive particle.

Effect of
electric field

+++++++ +

B deflects more because it

is a lighter particle.

Mass nor Charne

Undeﬂected

becaysay |
does notcan-y et |

Effect of
magnetic field .

I

B 'eee e

1 I\N_N@ig\@l
,QQQQ: ' .

—— - - = - -

an‘/ Chargn

-

L)

CHANGES ON NUCLEUS BY EMISSION OF A, B AND y

1. a-emission:

When a-emits from radioactive nucleus, the atomi

and mass number by 4. i.e.
Ax ., A-4, 4

i 72Xt
e.g.

226 200 4

88 Ra — 86 Rn+ 'a

2. fB-emission:
When B-emits from radioactive nu
change in mass number.

A A 0
X —
Z Z+1X+—1
e.g.
24\, 24 0
1A = Mg+

3. vy-emission:
When y-emits

from radioactive nucleus, then nenher,atom

cleus, the atomic number j is mcreasec<>and there is no

B

¢ number of day

ghter nucleus decreases by2

9“‘

© @f“
ASIEION

' Umbehﬁor mass number changes-
ie. AR ¢ o
( \/ o =
X Ax+ 0y NS /\»Q\;)/,
Parent Nucleus Daughter NuclLus N2
e.g. y :

60 (()
27C0 - 57Co + ! Oy
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MULLER-TUBE:
GEIGER cathode
very thin (metal cylinder)
mica window ratemeter
0 450V
diati amplfier h
radiation

radioactive \

source \/

When radiations enter imo GM tube, they cause ionization in the gas contained by the tube. The number
of ions produced per unit time is measured by rate-meter in the form of count rate.

/

argon gas at

low pressure anode (wire) lo ratemeter

or scaler

(i) The presence of a-radiations is detected by placing a paper sheet between radioactive
source and the tube. If the count rate falls, then a-radiations are emitted from the source
which have been stopped by the paper. If count rate remains same, then source may be
emitting 3 and y radiations.

(if) Similarly, the emission of B and y radiations can be detectdd Py placing Al and Pb sheets
respectively.

Background radiations:
The count rate of a GM tube never comes 1o zero due to the présence of background radiations. The
sources of background radiations are:

i) Cosmic rays; coming from outer space.

i) Polluted air and polluted water.

i) Nuclear reactor in the surrounding.

iv) Earth’s crust may contain radioactive spurce

The presence of background radiations is noged Before measuring the count rate with GM tube and then
subtracted from the final measurements. THe $alue of background radiations varies between 20 to 50 per
minute.

Define:
» Radioactive decay.
* Spontaneous decay.
¢ Random decay.

~ Radioactive decay: 2

The spontaneous and random emission of radiations from unstable nuclei is called r_aq_féa,ggve decay.
~ Spontaneous decay: QAN S

The radiations emit by their own, from the unstable nuclei. The emission of radiations'is not affected
by any external changes like temperature, pressure, electric and magnetiﬁg:/‘(j\é:lﬁs etc. Such emission
of radiations, which is not dependent on external factors, is called spontaneous decay.

» Random Decay: G R
Radioactive emission occurs randomly over space and time. In other words, it is impossible to state
exactly which nucleus and exactly when a particular nucleus will décay,/,The fluctuating count rate of
GM tube determines the random decay. Ty

”

Half-Life (T1): RN
“The half life of a sample of radioactive substance is deﬁn\’ed/a‘s\vlhe lime taken for half of the unstable
nuclei to decay.” AP &

NS S N . ai
For example if N is the number of original radioactive/nuclei, and S is half the number of original

radioactive nuclei remaining, hence the time taken for N Nuclei to decay until Enuclel are left behind is
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1.e.

Pynay 0 "
N Y o
called the haltiife T Therefore the time taken to decay to 7 will be two half-lives i.e. 2T,zang g, o,
T N_2T, N 3T: \N andsoon
N ] *a 8

Halt-life from decay curves:

The number of radioactive nuclei decrease exponentially with time. The exponent decrease of

Nucle; is
ven in decay curve.
’ ’ Number of nuclen
A
N .
N/2
l > Time
Tn
Read the time from graph, during which radioactive nuclei decay to half the original valye (NI2). Th
time gives the value of half-life (T,) . This

Precautions of handling radioactive sources/radiations:
To prevent exposure 1o radiations, the following precautions need to be taken:

1) Store the radioactive material in a lead box
2) Wear the lead lined gloves and suits in the radioactive lab.
3) Shift the radioactive material with tongs and forceps.
4) Avoid drinking and eating during the lab experiment with radioactive nuclei.
5) Hang the radioactive precautionary symbols in the region where radiations are present.
¢
@ Y
©
) Radiation symbol iy 2\ “
Uses of radioactivity: N
1. For sterilizing medical instruments, as the bacteria and viruses (a/rg’killeﬁﬁm exposure 10 Y -
radiations. WD B\ Y
2. The radiations are used as a tracer in medical as well as in industry. FO‘F\exémple tracer elements
are used to check thyroid glands and brain tumor, wear.and tear of moving parts of machiner:
leakage of water from underground water pipes elc. /- N A
; i NGRS < i
3. Deep penetration of y-rays is used to detecl faults -in"welding, inside cracks of machines t;:
(;:;gsl‘rfs etc. The y-rays are also used 1o check the thickness of rolled sheets of metal, paper
. h - \})
NG AN
4. Duetoth i 5 - ol N s.
5 Copel deecf:szlt\)Nr:”pr‘?cess of Qramum, eleclrlc‘ial.e‘nergy is produced in the nuclear reﬂfgnc{,,ous
cells. ays witl the emission of B and y-rays. These radiations are used to kill the ¢
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e Carbon-14 = present in smal amounts in the
g Radoactve ' , 3 atmaosphere. Living plants

Carbon-14 and therefore become slightly radicactive. When a tree decays, the:;gicecwa Mm
wesent mside @ will begn o decay. By measuring the actvity of Carbon-14. the of
archeclogical findings can be determined  The procedure is called carbon dating o

Einstein’s Mass energy equation:

.w,,_&;sﬂbem ged miD energ *yaﬁdw"gycanbechaﬁgedmomass_:e mass and energy are

~serchangeable T the equabion

, E=mc’
| &

Where m = decrease in mass.
C = speed of ight = 3=10" mvs.
E

energy produced

"

Nuclear Fission:

e spiting up of 3 heavy nudieus mto two hghter nucler, with the release of energy is caled fission.*
™e fission reachon © described by the equation

w U+ n—""Ba+ JKr + 3n! + Energy ®

« The total mass of product parbcles on the nght hand side of Q 1S less than the mass of
partcies on the lefl hand side of equation. According to Emstmass-energy equation E=m¢’
the decrease m the mass s converted into energy. .
« When neutron 1s bombarded with heavy nucieus of U, trenqums into lighter nuclei Ba & Kr and
huge amount of energy s released. 0‘&
Nuciear Fusion:

“The fusing up of two bghter nudie: to produce a reavy@us with the release of energy”
The tusion reaction s descnbed by the equation @
1
e~ 0 n - energy

Fission Reactor for

In sunight nudie: of hydrogen §

ydroge SNghether 1o produce heavy Helium nucleus and huge amount

and stars because a temperature of approximately 100 million*C is
regured 10 overcomé ng forces of repulsion between the nudei.

a2 Power station

e In nudear reactors, by the fission of Uranium nuclei huge amount of nucﬁar\pnergy 1S
obtaned n the form of heal N

L, R
N

> =S ‘ ]

: 5 . L8N

o The heat procuces n the nuciear reactor, is used 1o produce steam in the boiers.
v

s The steam s then used 10 dnve turbmne X
- - — -
e The wrbmne rotates the generator, whch produces electncty

tesCen EraeTy — Sesam Energy ——p Kinetic Energy —> | Becrcal Enegy

Nexhear reacior Boler Turbine - Generator
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STAR FORMATION:

# of cloud of cool, dense molecular gas. In order for it to become a potent

A star s formed ouU

. ' ral Star »
pse and increase In density. ) 7 _ !
it can either collide with another dense molecy

doud needs to colla ,
re two common ways this can happen

s & d by a giant supernova. S ar cloud ¢
4 can be near enough to encounter the pressure Causec by K P a. Several stars can pg p,.

~t e with the collision of two galaxies. In both cases, heat is needed to fuel this reaction, wh

rom the mutual gravity pulling all the matenal inward.
\ next is dependent upon the size of the newborn star; cqlled a prostar. Small prostar wa
never have enough energy to become anything but a prown dwarf (think of a really massive Ju;‘-';,,“l
brown dwarf is .')U‘h—&lr:llm‘ object that cannot maintain high enough temperatures to perpetuate hyg{«m
fusion 1o helum. Some brown dwarls can technically be called stars depending upon their chg[:';
composition, but the end result is the same, it will cool slowly over billions of years to becoms ::~
hackground temperature of the universe. . . -
Medum 1o large pro stars can take one of two paths depending upon their size: if they are smaller than
the sun. they undergo a proton-proton chain reaction to covert hydrogen to helium. If they are larger than
the sun, they undergo a carbon-nitrogen-oxygen cycle to convert hydrogen to helium. The difference
e amount of heat involved. The CNO cycle happens at a much higher temperature than the p-p chan
cycie

Whatever the route - a new star has formed.

The e cycle of a star 1s dependent upon how quickly it consumes hydrogen. For example, small, red
dwar! stars can last hundreds of billions of years, while large super giants can consume most of ther
hydrogen with comparably short few million years, Once the star has onsumed most its hydrogen, it has

reached s mature state This 1s how a star forms,

rth com o3

B
vhal happens
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