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X-Physics

Unit# 10  General Wave Properties

General Wave Properties

Multiple Choice Questions (MCQs)

A girl throws a small stone into a lake. Waves spread out from where the stone hits the water and
travel to the bank of the lake. She notices that ten waves reach the side of the pond in a time of
5.0s. What is the frequency of the waves?

*  0.50Hz

* 15Hz * 2.0Hz * 50Hz

Water waves can be used to shoe reflection, refraction, and diffraction. For each of these, which
row shows whether or not the speed of the water waves changes?

wavgg whi
L I!lmmagnetl

Reflection Refraction Diffraction
a) Yes Yes Yes
b) Yes No Yes
Yes no
No no

* Longitudinal waves

* Electromagnetic waves

e of effect that causes the wave to reach point P?
* reflection * Refraction
w region then refracted. The characteristics of wave

* Speed * Wavelength
onic motion, its maximum speed occurs when the

* Equilibrium point * Extreme point
from its extreme position due to.
1 * Centre of bowl * Extreme position
of;
* Frictional force  * Mechanical force
n that propagates from one region of space to another is

* Motion
agation is called:
* Mechanical wave
* None of them
gation is called:
* Mechanical waves
* None of them

* Period

An oscillatory (vibratory) motion is always under:

* A negative force

* A periodic table  * Anapplied force  *An elastic restoring force

When a body attached with the spring has no displacement from its mean position of the body is

known as;

* Extreme position

* Zero position

* Equilibrium position

* Initial position
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X-P hysics Unit# 10 General Wave Properties
xiii.  The distance between mean position and extreme position is known as:
* Displacement * Amplitude
* Equilibrium * Maximum distance
xiv.  When a body attached with a spring has maximum displacement from its:
* Equilibrium position * Mean position
xv.  *Extreme position * Initial position
xvi.  When a string is stretched and then released it moves toward the mean position due to:
* Applied force * External force * Elastic restoring force  * All of there
xvii,  The number of vibrations executed by an oscillating body in one second is called:

* Frequency * Time period * Amplitude * All of these
xviii.  The time required to complete one vibration is called:
* Frequency . * All of these

Time peri it
* Newton il

xix.  The S.I unit of frequency is:
xx.  Frequency and time period are:

* Meter
* Equal to each other * h other but in opposite directiol
* Reciprocal to each other se
xxi. A generator produces 30 pulses in 5 seco
* 30 hertz * 150 hertz e * 5 hertz

xxii.  Which of the following does not exhibit S.H.M.:

* A plucked violin string H i een two terminals
* A simple pendulum qq*brpring when released
At mean position during S.H.

* P.E is max & K.E is min i SHEE ismax

* Hertz

xxiii.

* Both P.E & K.E are max * Both P.E & K.E are min
xxiv.  The time period of #§igaple pendulum depend upon:

* Length of the pendu * Mass of the ¢

* Mass of the pendulum
xxv.  The time period of a second pendulum is:

* One second * Two second * Three second * Four second
xxvi.  When a simple pendulum swings which of the following quantities does not become
throughout oscillation:
* Acceleration * Momentum * Speed * Weight
xxvii.  The frequency of second pendulum is:
* 0.5 hertz * | hertz * 1.5 hertz * 2 hertz
xxviii.  For a simple pendulum the graph between 1 and T is:
* Parabola * Circle * Straight line *Ellipse
XXix The wave in which the particles of the medium vibrate perpendicular to the direction of wave is
called:
* Compression wave * Longitudinal wave
* Transverse wave *Electromagnetic wave
XXX. The wave in which the particles of the medium vibrate parallel to the direction of water is called:

* Longitudinal wave
* Electromagnetic wave

* Compression wave
* Transverse wave
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SH! UESTION’S &

Q.1. What are waves and formation of waves?
Waves:

"A method transport energy from one point to another point without transfer of matter is called

Wave". R e
B L,

Formation of Waves:
Disturbance of medium cause of formation of wave like, we can produce waves by using a rope,
slinky spring, and water waves in ripple tanks.
Q2.  Explain the procedure of producing wave in Slinky Spring?
A slinky spring is a pre- compressed helical or coiled spring
Attach one of the spring with a wall. Now moving the free end of the slinky horizontally left and
dDC

right continuousl be able to see the coils of the spring moving left and right

ed wall slinky spring continuously back and forth as

8 individual coils moving forwards. Where the coils are

fiked end to the other end.

inky spring is said to b the medium through which the
3 o i Lanp

dipper being made to move up and down. This up and
he water surface in the tank in the form of ripple.

n a direction perpendicular to the direction of wave

ed on the surface of the water in a pond or a ripple tank,
tial type of transverse wave is electromagnetic waves,

"Amplitude is the maximum displacement moved by a point on a vibrating body from the rest or
mean position".
It is the height of a crest or depth of a trough measured from the rest position. Its SI unit meter (m).
Crest:
"Crest is a point on a surface wave where the displacement of the medium is at a maximum".
OR
"The positive/upper part of wave is called crest”,
Through:
“Trough is a point on a surface wave where the displacement of the medium is at a minimum".
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X-P hy sics Unit# 10 General Wave Properties

Compression: i : )
Compression, in the longitudinal waves this is a region where turns of the coil or particles are

closer together than average.
Rarefaction: :
Rarefaction, in the longitude waves this is a region where turns of the coil or particles are further
apart than average. . oxH, -

Q.6. Define Longitudinal Wave. o gf“ S 7%
Longitudinal Wave: i \ / ‘K. j

"Longitudinal waves are waves that travel in a direction parallel to the direction of wave motion".
Another common example of a longitudinal wave is sound waves.
Q.7. Write any four differences between Mechanigahan agnetic Waves.

Mechanical and Electromagnetic Waves

Mechanical Waves
Mechanical waves are such waves that need a | Electromagnetic waves are such that do not
medium for propagation. edi
Mechanical waves are produced by vibra
motion in the respective medium.
Sound waves, water waves, and seismic wilNes
are some examples of mechanical waves.

dghctic
electric and magnetic fields.
es, microwaves, light waves,
dves and Infrared waves are some examplgs
electromagnetic waves.
() + 4

W

Mechanical waves cannot trav are only comprised

vacuum.

Q8. Write down the name of som
There are three properties of
1. Reflection:

2. Refraction;
3. Diffraction;

Q.9. Define Reflection of the wa
Reflection of the waves: : ] )
"Bouncing back of waves into same medium by striking other medium surface is called refld
of the waves". y o
When a vertical straight surface is placed in the path of the incoming waves. The incident
are reflected from the surface at the same angle. It can be seen that the reﬂecte:d waves obd
law of reflection. Example the angle of the incident wave along the normal will be equal
angle of the reflected wave.

Q.10. Define Refraction of the wave.

Refraction of the waves: £

"When a wave enters from a region of deep water to a region of shallow water at an angle, 1hF
wave will change its direction" and waves travel faster in deep water then in shallow water this
effect is called refraction.

Q.11. Define Diffraction of waves.

Detraction of waves: : -

"The spreading of the waves near an obstacle is called Diffraction ; _

When an obstruction or a straight surface with a gap in the ripple tank is Placed inthe path c.)f the

incoming water waves, they strike it the waves will bend a.roun‘d the sides of an obstruction o

spread out as they pass through a gap. This phenomenon is called diffraction,
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Q.12. Write some characteristics of Waves,

Characteristics of Waves:

The following are some terms used to describe wave motion.

"Time-Period (T) is the time taken for any one point on the wave to complete one oscillation". The
SI unit of the period is second (s).

ii_Frequency:

"Frequency (f),is the number of complete waves produced by a source per unit of time".
Frequency is denoted by fand its unit is hertz (Hz)

iii. Relation between fand T

Frequency = Number of complete waves produced/ time taken

If the number of waves produced=is |

And time istaken=T  Then

f=1/T

en two successive crests or troughs in a transverse wave
actions in a longitudinal wave".

en point on the wave, such as a crest in a given interval

o .

Q.14. Define Periodic or oscillatory motion and give condition for simple harmonic motion.
Periodic Motion:
"A motion repeating itself in an equal time interval is referred to as periodic or oscillatory motion”,
Condition For SHM;
Following are the conditions of SHM

The body must act upon by some restoring force.

The body must have inertia.

The acceleration should be directly proportional to displacement.

The system should be elastic.

The system should obey Hook's Law.

The acceleration should be directed to mean position.

R
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X-Physics Unit# 10  General Wave Properties
Q.15 Define simple Harmonic Motion. Give some examples of Simple Harmonic Motion?
Simple Harmonic Motion:
Simple harmonic motion is a vibratory motion in which acceleration is directly proportional to the
displacement and always directed towards the mean or equilibrium position
.aa(—x)
(-ve) negative sign shows that the direction of displacement (x) is opposite to that of the restoring
force.
Example of simple harmonic motion;
Following are the some example of simple harmonic motion
i. Motion of simple pendulum i, Motion of body attaché to a spring
iii. Motion of swing

What is a Simple Pendulum prove that onic Motion?

Simple pendulum: 5
"A simple pendulum consists of a sm m’ suspended F
from a light inextensible string of len, i

At the mean position, a pendulum is in its equilibrium position. If no external ‘
force were applied, the bob of a pendulum would naturally settle here. ™" 33T

oo <T=W, >
Di Rapt %,
is di n nle 8 to an extreme position.
that act upon it are as given underneath:
i, Tension 'T" along the direction of the strif an
ii, Weight W=mg, acting w:rllcn!]y downwards
The weight is further reso]v d.into its cor

Q.16

Let in the beginning bob of pendulum is at i

position.
Then work done site to @ppl
force F and it is gains easeﬁ-pm eXtrem

position it starts periodic motiol

extreme points. And kinetic energy is minimum at mean position due to maximum vel

means its velocity decreases at the time when it is moving mean to maximum positiofis

velocity decreasing means acceleration is negative at extreme position it is zero. So we

that acceleration of bob is directly proportional to displacement in opposite direction.
a a(—x)

Hence motion of simple pendulum is SHM.

Q.17  Define Time Period of Simple Pendulum.

Time Period of Simple Pendulum:

"The time required to complete one vibration is called Time Period"

The time period of simple pendulum can be calculate as:
I

T=2x |-
4
Depending Factor:
The time period of simple pendulum depends upon:
i. Length =1
ii. Acceleration due to gravity =g

The time period of pendulum is independent of its mass and amplitude.

Page 6
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Exireme Extreme
Q.18  With the help of diagram explain SHM in the ball and bowl system. position position

Ball and Bowl System and SHM: ¥ L A
The motion of a ball placed in a bowl executes simple harmonic motion.

When the ball is placed at the mean position "Q", at the centre of the bowl. In

this position, the net force acting on the ball is zero. Hence there is no motion.

If we displace the ball to an extreme position A" and then release it the ball

starts moving towards the mean position '0' due to the restoring force caused by g
its weight component. At position '0’ the ball acts maximum speed and due to inertia, w=mg

it moves towards opposite extreme position 'B' with the restoring force that acts towards the mean
position, the speed of the ball starts to decrease. The ball stops for a while at 'B' and then again
moves towards the mean position '0". This ball's to and fro motion continues about the mean
position 0", This result shows that the acceleration of the ball is directed towards 0. Hence, the
ball's to and fro motion about a mean position placed in a bowl is also an example of simple

Page7 |LH]isg
‘TF

An\wnll(ﬁwﬂ

u|
'-J

G CENTRE



X-Physics Unit# 11 Sound
Sound
(MULTIPLE CHOICE QUESTIONS)

i Sound is form of;

*  Electrical energy ” Mechanical energy

*  Thermal energy ¥ Chemical energy
ii. Audible frequencies range that a normal human ear can detect is;

td 10 HZ and 10KHz ¥ 20 HZ and 20 KHz

*  25Hzand 25 kHz and 30 kHz
iii. The approximate value of the speed of soJ it ture is;

* 32 mis ¥ 34m/s . 680 m/s
iv. Sound travel faster in solid as compare toe gases because of;

*  Gas molecules are packed loosely
*  Sound does not travel faster though a th

*  Solid molecules are packed tightly
emlﬂ'e Id mass of the air
HEN

*  Gas molecules move faster
emperature and humidity of the ai

V. The two factors that affect the s
*  Humidity and volume of th
*  Volume and mass of the air

vi. The separation 0 consecutive compressions of the sound wave i

vii. The order of speed of the sound in the different” mediums from faster to slo
*  Gas —>Liquid —> Solid * Liquid =>Solid — Gas
*  Solid —_)Liquid Gas . Gas T2 Solid T2 Liquid
viii. Ultrasound has several uses in medicine and industry. Which one has use of ultrasound?
*  Absorption * Pre-natal scanning
*  Dispersion ¥ Measuring humidity of air
ix. The causes of the echo is;
*  Absorption ¥ Dispersion * Reflection  * Refraction
X. Which type of wave cannot travel through a vacuum?
*  Sound waves * Infra-red radiation * Microwaves  * X-rays

Page 8
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SHORT QUESTION'S & ANSWERS

Q.1 Define sound and how sound is produced.
Sound is a form of energy related to the vibrating motion of molecules.

This energy travels from one point to another as a wave for example, a guitar produces a musical note when
a string vibrates.

Production of Sound;
Sound is produced by vibrating sources placed in a medium.
A vibrating object in the medium cause of alternating compressions and rarefaction that carry the
sound further away through the medium.

Q2. Define the nature of sound
A sound is a mechanical longitudinal wave. The direction of vibration of air molecules is parallel to
wave motion,, similar to the longitudinal waves produced when a slinky spring is vibrated parallel to
Its direction of motion. Now we can consider that the compressions and rarefaction of sound wave

The comparisons and rarefaction of sound w
regi g oTe Are

are due to a slight change in the air pressure.

slightly higher than surrounding air pressure and

iglightly lower than the surrounding air pressure.

ce continuously as long as a vibrating body produces

need material medium in travel?
material medium such as gases, liquids, solid to
aficles of the medium that transport sound wayes in the
d cannot travel through a vacuum.

éll jar and then suspend the electric bell
m pump, when you switch on the

Il coming from inside ear and glass

air in the jar is gradually pumped out,
current is passing through the bell and
bu will hear the faintest sound, when

a8peed of sound?

be carried out. To determine the speed of sound,

pparat given in bold. Measuring the speed of sound directly

between two points.

1. Two people stand a distance of around 100 m apart

2. The distance between them is measured using a trundle wheel

3. One person has two wooden blocks, which they bang together above their head

4. A second person with a stopwatch starts watch when he hears one of the claps and ends
timing after 20 claps.

. 'This is then repeated several times and an average value is taken for the time.

6. The speed of sound can then be calculated using he equation;

h

Distance travel by sound
peed od sound= —————
Speed Time taken
Page 9
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X-Physics Unit# 11 Sound
Q.5 Define the speed of Sound Establish relation between speed (V) wavelength (4) and
frequency (f) _ _ '
The speed of sound is defined as the distance which a point on a wave, such as a compression or a
rarefaction, travels per unit of time.
We know.
Speed v = distance / time
A
V==
T .
Where 4 is the wavelength of the sound wave. It is the distance traveled by the sound wave in one
time period (T) of the wave. Thus,

V=2Af |
Or V=Af
Q6 Describe the factor that effect the speed of :
The speed of sound is affected by a vari

Effect of Tem ture

Temperature is also a condition that affec speed o
depends upon the kinetic energy of molec 1
have more energy. Thus, they can vibrate i

waves can travel more quickly. The formut# to

is given as follows:

i u BV‘E ' ' '
This formula shows that the s P 8 :iBRal to the square root Bif t

is minimum than that of dry air. The p
gases that reduce the density of air because the molecular mass of water vapors (Molecular
=18) is less than that of oxygen the speed of sound in gases are inversely related to the squa
of its density

d. Heat is a form of energy that
the medium at higher temperatuic
the molecules vibrate faster, sofind

of sound at temperature Tin t

va L
Je
Thus, humidity increases, the density of the air decreases and sound travels faster.
Q:7 Write the Characteristics of sound.
Quality:
It is defined as the characteristic of sound by which we can distinguish between two sounds of
the same loudness and pitch.
Loudness:
It refers to the ability to distinguish between a loud and a quiet sound.
Piich:
It is the quality of sound that distinguishes between a shrill and a flat sound.

Page 10
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Q.8 What is Sound intensity?
Sound intensity or acoustic intensity: It is defined as the power carried by sound waves per unit
area in a direction perpendicular to that area. The SI unit of intensity, which includes sound
intensity, is the watt per square meter (W/m?),

Q.9 Write the harmful effect of noise?
The excessive noise level has harmful effects of human health as they can cause conditions such
as stress and disturb concentration. Over time, hearing loss, sleeping disorder, aggression,
hypertension, high stress levels.

Q:10 Define Echo.

Echo:

The repetition of the sound after reflection is known as an echo. If we take the speed of sound
340 IT!J"! ata temperature of 26 °C in air, the sound travels to the obstruction and reaches back to

£, the total distance covered by the sound from the point
Back should be at least

=speed x time d=

x0.1s

ce of the obstruction from the source of sound
eBlimit of the human range of audibility is known as
on can hear is called the range of audibility or the

of the human range of audibility is known as

ies and for medical diagnostic purposes. Cleansing
y objects even in hard-to-reach places, including
ical instruments, objects be cleaned are placed in a
ent into the solution. Due to its high frequency dust,
clied and dropped. The objects thus get thoroughly

fvities, and flaws in metal and concrete blocks.
Ultrasonic waves pass through the metal block, and detectors are used to detect the transmitted
waves,

Sound navigation and ranging (SONAR

SONAR is extensively used in marine applications. Due the transmitter sends out ultrasound
pulses, and measures the time it takes for the pulses to reflect off a distant object and return to the
source or transducer. The position of that object can be identified, and its movement can be tracked.
Locate and track submarines at sea, and locate explosive mines below the surface of the water.

Page 11
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X-Physics Unit# 11  Sound | X-Physics Unit#12  Electromagnetic Spectrum
|

Echocardiograph Electromagnetic Spectrum
Lchocardiography _
- : ; B e ds : . '
Echocardiography is a painless and non-invasive medical imaging procedure. A transmitler sen Multinle Choice Questions-(MC
out pulses of very high frequency. The transducer is positioned on the chest at specific Iocancms Ip oice Qu ;(MCQs)
and angles, the pulses move across the skin and other body tissues 1o the heart tissues, where the . ) _ ‘
pulses iounce ol:‘ echo of the heart structure. These pulses are then transmitted to a computer to | L The wave that have maximum penetrating power to treat tumors are;
create moving images of the heart walls and valves. The image produced is called an *  Ultraviolet radiation * Mictowaves * Gamma-rays * i
I il.  The electromagnetic rays used in radiotherapy to destroy cancer cells are;
Q12: Write a note on Ultrasonography? | *  Infrared rays * Visiblerays  * X-rays * Ultraviolet rays
Ultrasonography St ' iii.  The velocity of light in a diamond is;
i i i 3 i'his scanner uses high-frequency
23:15;1: :\rc:\].r]:;ﬁeog;:;nuiszfa;s l:; uu:in:ﬁ?: az:sbf:dy and to exalfl?ne the foetus (Whereas the refractive index ofa diamond with respect to vacuum is 2.5)
during pregnancy. A sinologist visuali ent, such as the liver, gall blagdg ¥ s Smis * 1.2 x 10" m/s * 2.5x 108

uterus. kidney, It helps the doctor iden b [¥est as stones _in the gall bladdd
kidney or tumors and abnormalities in different organs. In this technique, the sound

penetrate the body and hit boundary betweggiisissugs, ¢ggmactween fluid and soft tissue, borlé a Light waves, Radio waves Sound waves
soft tissue, and get reflected from an a:F ue density changes. The instrfine
ech

Radio waves, Sound waves, Microwaves
calculates the distance from the probe to boundaries using the speed of bu

in tissue and the time of the return of ea ses are then converted into ele
signals used to create two-dimensional images of the organ.

vesllin order of an increasing wavelength is;

* Microwaves, Gamma-rays, X-rays

* Gamma-rays, X-rays, Microwaves
urity scanners at night is;
2 Radio waves & X-rays

into the glass and is refracted. The wave characteristic

¥ Speed * Wavelength

Sion remote controllers;

Rdio waves *  Ulravioletwaves *  Visible light
The color that is least deviated by a
*  Violetray * Green ray . Red ray . Yellow ray
X. The optical phenomenon in which the splitting of white light into seven distinct colors oceurs is
called;
*  Refraction * Reflection * Dispersion ¥ Diffraction
Page 12 Page 13 (L5143
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X-Physics

Unit# 12 Electromagnetic Spectrum

SH UESTION'S &

Q.1 What is dispersion of light?
Dispersion of light:

splitting white light into its constituent colors when it passes through a glass prism is called
dispersion of white light.

Explanation:
A narrow beam of white light entering from the air is passed through a prism of the denser

medium. A prism refracts the light at both the refracting surfaces as, and it produces a range of
colors calleda spectrum.

White light is not a single color but a mixture of all the spectrum colors. The prism refracts each
individual color differently depending on :
The color pattern produced in the dispgisi e m of light.

Q.2 Define rainbow
The rainbow is one of nature's most beautiful creations. When a rainbow appears, it serve§ias
excellent sunlight demonstration of light dispersion.
dispersing and reflecting light droplets
ways sun rays can enter through a dro

Every droplet of water acts as a tiny [pris
light associated with a color. 3&vé
i ward and away from the noi i
Define electromagnetic waves also write its formula for speed.

defining characteristic of each and every péth.
Electromagnetic Waves
i F!E i i ic fields that are oscil ﬁ I
| 5pd

Electromagneticwaves are trdii
not material. Thusthey can t !
Electromagnetic waves are rad¥ated out Whe g JNpHR i Sk sl dilllate. For example, vi
atoms in a hot glowing bulb filament emit infrared and visible light in the house.
The formula for s i
Speed = frequency x wa
All electromagnetic waves travel
kilometers per second 3 x 10* m.s"
Write any four characteristics of electromagnetic waves?

Characteristics of Electromagnetic Waves:
i. Electromagnetic waves are transvers waves in nature.

ii. It cannot carry electric charge.

iii. It can travel through space, traveling at the speed of ¢=3 x 10 m.s?!
iv. It obeys the laws of reflection, refraction, and diffraction.

What are main components of the electromagnetic spectrum?

Main Components of the Electromagnetic Spectrum:
The electromagnetic spectrum has a wide range of frequencies, wavelengths, and energies. The
spectrum covers the range of all electromagnetic radiation and consists of many sub-ranges that
are generally referred to as components, such as visible light or ultraviolet radiation.
The electromagnetic spectrum is the entire distribution of electromagnetic waves according to their
frequencies or wavelengths.

Q3

Q4

Q.5

Page 14
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Q.6 Write some uses of electromagnetic waves?
| Uses of Electromagnetic waves
) Electromagnetic waves have many advanced technological uses in our day-to-day life.
1. Radio Waves
Radio waves have the longest wavelengths in the electromagnetic spectrum. Radio waves canbe

artiﬁc_:ially ggn_erated by oscillating the current in a transmitting antenna. Radio waves are also
used in television communication,

Mit.:rowaves have a shorter wavelength in the micrometer range and a higher frequency than all
rafilo waves. Satellite phones use microwaves for communication, and satellite television uses
_ Microwaves to receive satellite. Television programs.
Infrared (IR), or infrared light, is electromagnetic radiation (EMR) with wavelengths longerthan
visiole  HEnt. a-red wireless remow controllers control various household electrical
infrared receiver on a device such as televisions,

alliations because of the rotational-vibrational motion

glephone:

akes them also ideal- for use in the medical industry.
erilization:

itions beyond the violet end of the visible spectrum,
olet is also produced by passing an electric current
wviolet radiation is further divided into threebands in
type, and UV-C type.

ion?

peds beautify, provide the body with vitamin D, and

als convert their energy into light and glow. This

VB and UVC radiations are used to sterilize food

and medical equipment in hospitals.

Page 15
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Q.8 Write some usages of radio waves in medical field?
Applications of X-rays
X-rays are produced when fast-moving electrons lose their energy quickly. The long-
wavelength or low-frequency -rays are highly penetrating that can pass through flesh but not
bones. In the medical imaging field, radiologists use low-frequency X-rays to produce the x-ray
images to diagnose the fracture in the bones or even tooth decay, tumors, and abnormal masses
inside the body.
Computed Tomography (CT):
Computed Tomography (CT) scan is a computational diagnostic tool for detecting diseases and
injuries. It uses a series of low-frequency X-rays and a computer to produce a 3D image of soft

tissues and bones.
Radiation Therapy:
Radiation therapy is a cancer treatment I of high-frequency x-rays (g

cancerous cells and shrink tumors.

Stable nucleus or lose energy. They tend to have high energy than x-rays.

Gama Rays are used to treat cancer. Thes are directed at the cancerous t

tokill cancer cells in oncology.
Q.9 Write Gamma Knife Radiosurgery?

The Gamma Knife Radiosurgery
Is a medical procedure that uses gamma rays to destroysmall tumors in the brain with less d
to surrounding cells.
Positron Emission Tomogra
Is a functional medical imagin,
sampling taken suitable for a
particular function is injected into the body. Radiated positrons quickly fuse with nearby el
and lead to two ga rays of 511-keV traveling in opposite directio ing the &
rays, a computer ge image that highlights the location o 1 procesg
examined.
Gamma rays are highly penetrating and can pass through metals; beca f their extreme
gamma rays used to radiograph holes and defects in metal castings and other structural pa

Page 16
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Geometrical Optics
Multiple Choice Questions (MCQ's)

i In a concave mirror , the image size depends upon;

*  Size of the object " Position of the object

*  Area covered by the object ¥ The shape of the object
ii. In the normal human eye, the image is formed;

*  Infrom ofthe retina ¥ Behind the retina
* On_the retina * In between lens and retina
ii. ~ When a light ray enters from a denser medium to a rare medium, it bends;

*  Perpendicular to normal . Parallel to normal
; *  Toward non_nal ¥ Away from normal
iv.  Inacompound microscope as compared to an objective the eyepiece lens has a focal length;

* or * gativa

3 b 4 Small * Large

efractive index for water is1.33the critical angle is;
50.0° * 51.0°
Simple microscope
Telescope
Telescope  * Microscope
Real and inverted
Virtual and inverted image
e sam@terer medium. Which is called total;
% Internal reflection
* Internal refraction
ass ofplastic of relatively;
= High refractive index
I No refractive index

Compound microscope
Telescope
apd the retina is called;

Oig — Sigiiledness Short — sightedness
Blind spotting *

Image defect
xiii.  The short-sightedness can be corrected by using;
*  Convex glasses * Convex mirror
*  concave mirror * Convex glasses
Xiv.  Lenses from images through;
*  Dispersion * Refraction * Diffraction  * Reflection
xv.  To illuminate the inaccessible places in the tooth, dentists use;
*  Concave mirror * Convex mirror
*  Convex lens 5 Concave lens

Page 17
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SH UESTIONS & Convex Mirror:
_ : ) ) A convex mirror is a spherical mirror in which the reflective surface bulges to words the hght sh
. OWs.
Q.1  What is meant by reflection of light and define the following? Convex mirror reflect light outward and are therefore not use to focus light.
i. Incidentray. ii.  AngleOf Incident iii. ReflectedRay iv. Angle Of Reflection

If a light is traveling through a medium and it strikes the surface of an opaque body a part of it is sent
back in the same medium this phenomenon is known as reflection of light.

i-_mﬂlle= ncdent normal "
The ray coming out from a source is called incident ray. 2 | o
Concave Mirror; - =3
A concave m1rr0r has a reﬂectmg surface that is recessed in word away from the light source.
The angle between mc1dmt ray and ntd a\ l “cwmw (Blb' g L0 G P, g efle v ¢_focal point, They are use tg focus light. o
3 /O i i

rror is called reflected ray.

The ray formed after smkmg of incident ray on the mi
iv.
The angle formed between nonnal and rF(g n angle of reflection ([r).
Q.2 Descnbe Laws of reflection of light?

There are two Laws of refl
1. The angle of incidence is ' ' ' /
MATHEMATICALLY: EEE X

We can express this law as follow:
| = 4r

iii. The focal point or Principal focus
vi. Image distance

irror. It is denoted by O.

or is made up of is called centre of

2. The incident ray, ray and the normal all lie in the

Q.3  What is spherical mirror?
Spherical Mirror;
A spherical is a mirror with curved reflecting surface. Most curved mirror
have surfaces that are shaped like part of sphere.

incipal focus is called principal axis.

centre of curvature is called radius of

There are two types of mirror; PRI
i. Convex Mirror i,  Concave Mirror “All the rays which are parallel to the principal axis after passing through the convex

i mirror converge at a point. This point is called principal focus. It is denoted by F.
Vi. FOCAL LENGTH:
“The distance between optical centre and principal focus is called
focal length.It is denoted by ‘f'.

Page 19
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Q.5 Find the position, nature and the size of image with the help of a ray diagram when an object is

placed onthe following positions?

(2) Beyond centre of curvature (3) At centre of curvature

(1) At infinity
(4) Between Fand C (5) At principle focus (6) Between F and P
R D
2 ’ P
c . B
| : g I-ﬂ I un : : .
Real, inverted, highly diminis eal, inverted, diminished

image at focus between C and F

(a) When the object i bject beyond C

situared at oo

B Mo "': :
B - E 2
BC ~F Emm

Real, inverted i
size as object at C
(d) Object benveen

fc) Object at C
C and F
A1
i .
C_ g D ¢ D
F P F B P B

Virtual, erect, enlarged mage

Real, inverted, highly enlarged
behind the mirror

image at infinity

(e} Object at F {f) Object berween F and P
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Q6. Establish mirror Equation;

Mirror Equation:
Suppose and object pem in front of spherical mirror of focal length / cm. The image q cm from the

mirror , p, and q are related by the equation

This is known as mirror equation. This equation applies to both concave and convex mirror

R T T

infbur every day life,
ors.
urposes to see the blind turns on the road.

Mirror
Ve Viirgr are see thetooth clearly and diagnosed any infection of germ

Lo ¥y ey

REERACTIOND u
| a.-y(:;zllght ¥ rom.one Medi

1t}

another medium, it undergoes a change
enahenon of light is called refraction of light.

Incident Ray
Normal

1
i1 Angle
ol incident

Refracted Ray

Angle of refraction
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Q.9 Define the following?
i. INCIDENT RAY:

The ray coming from a source which passes through first medium and strike the boundary
of secondmedium is called incident ray.
In figure OA is an incident ray.

The ray which enters into the second medium is called
refracted ray.In figure, refracted ray is OB.

iii, ANGLE OF INCIDENCE:
The angle between mcldcnt ray and norm idence. It is denoted by [li.
iv.
The angle between refracted ray and n refraction. It is denoted by [Ir.
Q.10 Write laws of refraction:
There are two laws of refrac!mn E Q“ﬂ
The incident ray, the norma] and the refracted ray at nt of incidence all lie on the

sameplane.
is dendted ynandhasnomm I
- H

The ratio of the sine of anglc
always constant. This consta
is also called Snell’s Law.

Sin Of Angle of Incidence
Sinof angle of Refraction

Index =
Q.11 Write a formula of refractive index of a material?

The refractive index of a medium does not depend only on the angle of incidence but it al§h
depends uponthe nature of medium. So the refractive index of medium can be defined as
follow:

“The ratio of the speed of light in vacuum (or air) to thespeed of light

in that medium is called refractive index of the medium.

For example, the refractive index of water can be calculated as follow:
Speed of light in
Refractive Index of Material = M
Speed of light in Maierial

3x10% m/s
"= 226x10% m/s

=133
—
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Q.12 Describe the phenomena of telecommunication through optical fiber?
Telecommunication through optical fibers;

Optical fibers consist of hair-size threads made of flexible plastic or glass fibers that transmit light over long
distance. An optical fiber comprises two parts, an inner part “core” with a high refractive index, coated with
another material “cladding” When a light ray enters the fiber and hits the cladding, it is reflected internally in
the core as the incidence angle is larger than the critical angle, even if the fiber is bent. Light rays entering the

fiber are continuously reflected at the interface between two refractive materials and cover long distances

without energy loss.

. Using a pencil outline the prism.
AB. Suppose an angle between 30° and 60°
el them as P and Q.

gh the other facet of the prism AC

- by extending them

X PQE is the mcldent ray that is extended till it meets backward to meet at point G

xi.  Now measure the angle of incident /i, angle of refraction Zr, and the angle of emergence Ze, and 2D
(b)  Write the point of observation through prism; ’ ,

i. At surface AB, the ray of light enters and bends towards the normal on refraction.

ii. Ats i i i
me;]i];:f:?e AC, the ray of light bends away from the normal as it travels from one medium to the other

(c) Write the conclusion;

The incident ray bends towards the normal when enters the pri i
oot enters the prism and bends away from the normal while
——
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Q.14 What is critical angle? Describe total internal reflection.
I_QIAL_IBIEREAL.BEELEQT.[Q&
L/ (i) L/ () L 0} |
L. o i
wibley Wl
i i
Total internal refiection
When a ray of light passes through denser medium to a rarer medium the refracted ray bends away from the normal,

angle of refraction {£r) is always greater than angle of incidence (£i)

As the angle of incidence increases o increases till for a certain value
of angle ofincidence the angle of re the refracted ray pass through
surface. The angle of incidence for whic e ol e n is 90, is called eritical an|
When the value of angle of incidence become greater than critical angle then there is

refracted ray but the whole ray is in back into a denser medium. §
reflection of light is called total internal

o Light ray must travel

« Angle of incidence
Q.15 What is lens? How many types of lenses are there, define the

“A lens is a transparent

There are two type of lenses:
1. Convex lenses or converging lenses
2. Concave lens or diverging lens

CONVEX LENS:

A convex lens is a thick at the centre and thin at the edges. It converges parallel beam of lig
at a point andhence is called converging lens.

Page 24
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CONCAVE LENS:

A concave lens is thin at the centre and thick at the edges. It diverges parallel beam of light at

a point andhence it is called diverging lens.

Q.16  Describe how a lens refract light?
Refraction of light through a lens;

Consider a monochromatic ray of light traveling parallel to the principle axis of the double convex lens,
When a ray enters a lens, Lenses surface of the light at each interface, i.e air to glass and glass to air
boundaries. The net effect of the refraction the light ray has changed its dlrecnons Because of its special
geometric shape , it converges the ray to the focal point;

convex lens

| focal _, Positive (Converging) Lenses

AEeisTReeTeedh cct distance is called magnification.

Magnification = i
Object dis tan ce
M= i
h_q
h, p
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- ; " : OBJECT AT 2F
Q.18  Describe the rays for graphical construction of images in convex lenses. g}, octinistics of iy

i hical construction of images in convex lenses,
The following three rays are use for the graphical con g . Dl

1

2. Real and inverted

3. Same in size

4. Formed at the opposite side of lens

i A ray parallel to the principal axis after refraction passes, through the principal focus F.

(d) OBJECT IN BETWEEN F AND 2F

2 H 1] ¥
i U \\\
; Characteristics of image
1. Image is formed beyond 2F
ii. A ray that passes through Jirgfls“e side of the object is refracted 2. Real and inverted
parallel tothe principal ax /\ > Bree
iv. A raythat passes through the optical centre O, goes straight without bending.

Ry fox Object Located

Q.19 Describe brie
whenthe object is

Characteristics of ima

- mREE i
Vll‘t.l andigre
Image formed at principal focus : agnified
Real and inverted & i

. | I

Highly diminished et
Formed at the Opposite side of lens s
THIN LENS FORMULA
(b) OBJECT BEYOND CENTRE OF CURVATURE (2F As we know that image is formed by a lens. Then its quantitative analysis made by a
OBJECT BEYOND CENTRE OF CURVATURF. (2F)

formula known aslens formula.

Characteristics of image

Itis simply a relation between distance of object, distance of image and focal length of

1. Image is formed between F and 2F the object.By mean of a lens formula we can find nature and position of an image
& 'Realsnd invertad ¥ ~ Ul \F EIF If the distance of object = p The distance of image =q and the focal length =
3. Diminished Img;ﬁ F I
4, Formed at the opposite side of lens between F and 2F

+ gl

: ll::am

dimenighed -

—
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Then LI ; + L
fra Q.22 What are the causes of defects?
g B o o CAUSES OF DEFECT:
> (i)

This defect appears due to increase in thickness of eyeball or when the focal length of the
lens becomes toshort so that image forms before retina. This defect is corrected by using a
concave lens.

(i) Causes ik bl
This defect appcars due to dccrcases in th]ckness of eycbal] or when the focal length of the
Ie1?s becomestoo long so the image forms beyond the retina. This defect is corrected by
using the convex lens,

{m)mmm;;mnm
: al Stiape of the cornea. It is corrected b
ii. Distance of image in case of concave lens is negative. Y using lenses
jii.  Focal length of concave lens is negative.
What do you understand by “F n lative power of the lens of eye. This defect is
i R ]
Q.20 ACCOMODATION: By digrte ?-VL

This is the ability of the eye to change the l'ocal Icngth of its lens so as to form a clear image of

retina and is called its power e doncave lens of suitable focal length as shown in figure:
Q.21 What are the main defects Ry
HEN

MAIN DEFECTS OF THE EYE:

m nor H 4 e

lfapersoncmsee i8.pla tis "

called as shortsightedness. Tocom o A

(i) : ; ave lens of a suitable focal length as shown in figure

If a person can see the distant object and cannot see the near object. Then this defect is s appea

1o come from B

callcd longmghtcdm:ss or hyper myopia.

It is the defect in which the clear image of an object does not form on retina.
(i) Presbyopia; oldeaie [, 25en_y
The accommodation power of an eye of a person loses by which he/she stuffers long e ‘
sightedness. It iscalled presbyopia or lack of accommodation.
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This defect can be removed by using lenses with cylindrical surfaces.

This defect can be removed by using a convex lens. However, for looking distant objects
concave lenses are used. For this reason, mostly old people use spectacles with bifocal
lenses i.e. convex part in the lowerside and concave part in the upper side.

Q.24 What is power of the lens? Describe its unit.
POWER OF THE LENS

“The reciprocal of the focal length is cal ens”.
Mathematically:
If the focal length of the lens is (/) t 0 can be calculated as follow:

Power of the lens =

1
Pz focal length F 0 n
P=
t "z'f lens is called dioptr
Q.25 What is simple microscope ilSiwibikimg and write

down the formulafor the magnification of magnifying glass?

bl

If the focal length is meas

“A magnifying

WORKING:
When the object is placed within the focal length of the magnifying glass then enlarge,
virtual and erectimage is produced towards the object side as shown in figure.

- |
i
PN |
'
'

| i

| z"-; — ':'+ |
| T U |
' z 4 =
w r F o

| i \\\

| Lk I 3 ¥

| i3 e

NIFICATION OF MAGNIFYING GLASS:

MAG
1£¢” is the focal length of the magnifying glass and “d” is the least distance of
distinct vision, thenmagnifying power of magnifying glass can be determined as
follow: 4
M=1+ _

f

=
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Q.26 What is compound microscope, describe its construction and working.

COMPOUND MICROSCOPE

“A_n optical ir[strumem which is used to see the very small object such as germs, cells

unicellular animalsand biological slides is called compound microscope”. ‘

CONSTRUCTION:

Cnmpc_)und_ microscope cm?sists of two convex lens of short focal length. The lens closed to

the object is ca!led l!w objective and its focal length is short. The lens close to the eye is

called the eye-piece; its focal length is greater than the focal length of the objective.

mﬁ:

The object to.be viewed is placed between F and 2F of the objective lens. The objective lens

prod an mvened, enlarged and real image I,. This image I, acts as the object for the eye
< focused witl Bfaealylength of the eye-piece resulting in an erect,

e in a compound microscope
nstruction and working of
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: Electrostatics

WORKING:

Formation of images with an astronomical telescope. Multiple Choice Questions (MCQs)

When parallel beam of light from a distant object such as moon or star Ipasse; ﬂuoggt: 31;5 B s of iy which tcalsvifh the chures o1 ot i called:

objective, with the help of objective a real, inverted and diminish image I, 1s formed at the . . i . G . .

pri]ncipnl focus of the objective. The eye-piece is so adjusted that the image formed by the Electricity Electrostatic Quantum Magnetism

objective lies within the focal length of the eye- ii. The magnitude of force between two unit positive charges when the distance between them is 1m would

Piece Finally with the help of the eye-piece a virtual and highly magnified image L is be:

obtained with thehelp of eye piece. i . - . . v Coutombe Constnt

jii. Coulombs law most closely resembles with;
4 Law of conservation of Energy * Newton’s Law of gravity
i i * Faraday's law
F Newton, then the electrostatic force between two
g ; ¥ Perpendicular to each other
' ' ' T () L In any direction
EEE ; idBfield intensity is called;

% Electric potential  * Electric field

q i €n the equivalent capacitance is;
x. resence of a diefectric befween the plates gf capacitors, the capacitance of capacitor;

e Increases * Decreases

¥

* 2/3F . F -ﬁ%j

connected in;
Both * None of them

4 Remain constant ¥ Remain uncharged

X. Ifthe area of the parallel plate capacitor is doubled then the capacitance will be;
* Remain uncharged * Half
% Double * Increased two times

f T — S —
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SHORT QUESTION'S & ANSWERS
Define electric charge.

Charge is a basic characteristic of matter that cause electrical processes. Electric charge is a
fundamental feature of mater that is carried by some elementary particles and govemns how the
particles react to an electric or magnetic field. The charge is scalar quantity with the coulombs as its
S unit.

A static electric charge can be generated by rubbing together two neutral bodies. Positive charge and
negative charge are the traditional names given to different types of electrical charge. The act of rubbing
causes a transfer of negative charge from one object to another as it moves from surface to surface.

Write five properties of charges.
1. Charges are a fundamental prope a T at determines whether or not it
attracts or repels another object.

2. Two distinct types of charge are produced by friction on two distinet types of materials (s
as glass and plastic)

3. Charges that are identical to one an ne another.

4. Charges that are not similar to one ibth y: one another.

5 The only reliable indicator of charge on a body is ion.

Define types of charges or Describe electrical nature of matter.

Matter is composed of three el d electron. Proton is fbs
charged particle and is found i e N i 0 be a heavy particle bé
about 18 times more massive th EEE

Neutron is a neutral particle i. it has no charge on it. Neutron is confined in the nucleus. It’s mz

Q.1

Q2

Q3.

Electron is a negatively ¢ icle. The amount of

may contain one or more than one e - normal state i

of protons in a nucleus is equal to the number of electrons revolving around it.
. Write the methods of charges formation.

There are three methods of formation of charges on a body as given below;

1. Induction 2. Conduction 3.  Friction

Induction:- It is a charging method in which a neutral object is charged without actually touching

another charged object.
Conduction:- It is charging by conduct where charge is transferred to the object.

Friction: The imbalance of electrons and protons can be easily created by fraction when two
objects rubbing over one another. This process of charging is called charging by
friction.

Q5. What is electrostatic Induction?

The formation of a charge through the influence of a nearby charged object rather than the
actual object, called electrostatic induction ( Here induction means to influence without contact.)
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Q6. Write a note on Electroscope.

An electroscope is a scientific instrument for detecting the presence of an electric charge on a body
Electroscope detects test charge on Coulomb electrostatic force.

BETATIONRC - CE—
IS oy
' 3 ™ aLasscase

ELEEEE )

A’t- +— GOLOLEAF
| o o | SRS Y Y

iii. Brassdisc iv.  Brass rod

| gold leaves are fixed. The brass suspended in gl%@s {
'W

dlig. When a charge brought near the electroscope positive
of the leave , which causes the leave have a transient
eales split.

pe metal reject and migrate toward the leave leaves will

hen original location and the leaves relax.

sfatic force of attraction or repulsion
s directly proportional to the product

gesstind inversely proportional to the square
of the distance between them”

Explanation:-
q, &————9%g
T
Consider two point charges qi and g which are (r) distance a part, than according to coulombs law,
Feqq, e )

1
Fes  —--i)
-
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Unit of Electric Potential:

The Sl unit of electrical potential is volt and it is equal to Joule / Coulomb
1 Volt = 1Joule/ 1 Coulomb

Write some application of electrostatic?

There are many applications of electrostatics which are given below;

The Van de Graaff Generator

Xerography

Laser Printer

iv. Ink Jet Printers and Electrostatic Painting

v. Smoke Precipitators and El ic Air Cleaning.

Q.12 What is capacitor and define capaci 1 “e the unit of capacity ofa

Q1.
i
ii.
iii.

capacitor?
CAPACITOR:

An electrical device which is used to store electric charge is called capacitor

———

Construction:-
A capacitor consist of two
inal of battery so it becomes positively charge and

Where C is a constant called the capacity of a capacitor and it is expressed as follow.

Factor on which capacity of capacitor depend;

Capacitance depends on these factors;
» Area of the plate : Capacitance increases if area of the plate increases.
Hence C A
» Distance between the plates: Capacitance increases if the distance between the plate decreases.
Hence C ot—l-
d
» Diclectric Constant (€,) capacitance increases if insulating medium of high dielectric constant is
used Hence C xe,
————— — é
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Unit Of Capacity of Capacitor :-
The unit of capacity of a capacitor is Farad and is denoted by F.
1F= 1Coulumb
1Volt
Farad is defined as the capacity of that capacitor which stores a charge of 1 Coulomb if the potential
difference between the plates is 1 volt.
Q.13 Define parallel and series combination of capacitor?
Combination of Capacitor:-

For a circuit the capacitance of a desired value can be obtained by different combination of capacitors and
that combination may be;

Parallel combination ,
Parallel combination of ca

Series combination ,
acitors;

Series parallel combination

nthe combination is said to be parallel combination.

el and further connects them with a battery of Vtvolts

apa C negative terminal of first capacitor is connected
wnh the positive terminal of the other capacitor. Then the combination is said to be Series combination.

If three capacitor C1 , C and C3 are connected in Series and further connects them with a battery of V
volts.

Ifvoltage acquired by each capacitor is Vi, V2, V3 by applying capacitor equation on C,Cz and C3. We
get; ’ |

Q= GV, Q =0V, Q=CVs,  Q=CV
Njp= _Q’; V; =£ 8 =2
G 2 -G
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2 gttt
Ce CI\ CZ CJ
1 1 1 1
—=—t—t—
g G GG
So now according to the equation:

The reciprocal of equivalent capacitance the sum of reciprocals of individual capacitance.

Q14. Write some uses of capacitors?
Uses of Capacitors:

versand transistor ra
ters and other product

They are utilize for instance

It is also common to find ca
smartphones.

o u .
It is possible to utilize capacitors to distinguish between high and low frequency signals.

Page 40

ADAMIJEE COACHING CENTR

ud

* Length of the conductor

8l aw ctateg) Al
=
R iligrez§8s a8ivoltage incteh
hdition Mhen the sfance nciﬁuitis
* Hnunit

ed " it
U] 0
pmperaturd@8hdiilld Bmain cons@iht

dane

X-Physics Unit#15  Current Electricity
Current Electricity
Muitiple Choice Questions (MCQs)
i In an electric circuit when Electrons move from Low to high potential they will;
*  Gain energy * Lose their identity ~ * Lose energy  * Gain Potential
il In an electric circuit an ammeter is always connected in;
*  Series * Parallel * Mixed * None of above
iii. Resistance of a conductor does not depend on;
* Area of cross section

* Resistivity

Resistance decreases as current increases

Current increases as voltage increases,

ero is known as;

* Short Circuit * Zero circuit

vha is fllat the;

* Current should be proportional to voltage
* All of the above

“ i1 daw D@l pIng
F] mic n ‘hﬂ

L Small resistance * High current
iiparallel. Their net resistance is :
I ¥ 4Q * 50
'l% bﬁ ic charge through it is called electric ;
* Resistance " Conductance

X.  Which of the fo]lowing is the purpose of connecting a battery in an electric circuit?

» To maintain resistance across the conductor

*  To vary resistance across the conductors
2 To maintain constant potential difference across the conductor
*

To maintain varying potential difference across the conductor

CENTRE
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SHORT QUESTION'S &
Q.1 Define electric current and its types
Ans:- Electric Current:

A current is motion of any charge moving from one point to another point. An electric current is

always considered flow of negative charges of the conductor. An electric current is symbolized by .

Electronic Current:

When current flow from the negative terminate to the positive terminal of battery.

Conventional Current:

When current flows from the positive terminal to the negative terminal of battery.
“ yor)

Equation:- ' n—l
There are two types of electnc cu

Direct current

Alternating current (AC)
i.  Direct Current _(DC)
A current that always flows in one direct current. The current we ge

is a direct currcnt
ii.  Alternating Current (AC)
A current that reverses its

country produce altematmmn
(Hz). EEE

Define potenﬁll difference

t Most power std
ond and its frequer

Q2.

potential difference;
Mathematical expression;

av=2
qﬂ
If W the amount of work done to move a unit positive charge qo from point A to point B theg
AV =V, -V,
s
Potential difference is measured in volt. Volts is denoted by V.
Volt = Joule
Columb
Wolt= 1Joule
1Columb
—— —_— p——
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(3. Define electro motive force (EMF)

The amount of energy required to move the charge from lower potential to higher potential of the battery is
called EME.

EMF (5)=-e® V)

Unitcharge(q)
)
(6)=""
(9)
ST unit of EMF is volt.
Q.4 State and Explain Ohm's Law?
Statements;

Ohm s Law states that;

.\.;

Oh is an el allla
ome materials 4

“

O. WAV hiat is rlstance" :

qrouoch

nont id
e on

ic field.

LaW ha nstant temperature because resistivity changes with

Ol'ﬂ

perature of the conductor.

ratioBetween the voltage applied to the current flowing

gel
1
The unit of electrical resistance is ohms, and it is denoted by Q
r=Y
Since; J o
10hm =—2
lampere
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Q7. Define the resistance connected in series?

Combinations of resistance;
In electrical circuits the resistors are interconnected in tWo ways;

1. Series
2. Parallel

Resistance in Series;
In such combination, the resistors provide a single path to the passage of current and the same

current passes through each of the resistors.
b

AAA
V3
I
s D
[
b

1. Consider three resistors, Ry, Rz and R are joined together in series across a battery of potent

difference V. The same curren ¢a is

2. In series combination, the i 3 i different. If V1, V are

difference across the resistance e e of the potential differendg a
e !

resistor is equal to the total vol HE N

Characteristic;

V=Vi-V2- V3

can be expressed as follow.
IRe =IR +IR, +IR;

IRe=I(R +R, +R,)
Re=R +R,+R,
Q8. Define the resistance connected in Parallel?
Resistance in Parallel;

When two or more resistance are joined in such a way that one end of each resistor is connected to one
terminal of the battery while the other ends are connecied to the second terminal of the battery the resultant

combination is known as a parallel combination of resistors.
Resistors in Parallel
e

ArHf H ;

e —
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1. Consider three resistance Ry,Rz and R; are joined together in parallel across a battery of potential

difference V in parallel combination different current pass through each resistance. The current Iz
passes through R the current I; passes through R; and the current Iy passes through Rs ( I=Ix+l; +13)

In parallel combination the potential difference across each resistance remain same
. Vit Vi=Vi=V
In parallel combination there is more than one path for the flow of current. The current passes through

R, is I> through R; is I; through R; is I and : :
& fiidiial oot gh > and through R is Is. The total current I is equal to sum of

-tbs

afile as the power supply line.
oblem the other appliances will continue to function.

it isfless safe,
ed on or off at the same time this method is difficult to

d units?

If W amount of work is done in total time t th
TR T R

We know that works can be express as follow;

‘ W= LR
Putting the value of W in equation
po Lok,
)
P=I'R
According to Ohm'’s law
V=IR
——— —
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R4
- 1
Putting the value of R in equation
p=r K
I
P=1V

Unit of Power:
Since unit of work is joule and unit of time is second therefore unit power become joule/sec and it is
equal to watt. Therefore unit of power is called watt.

1Joule

Watt: 1 Watt =

Se
If 1 joule of work is done in 1 second th tt;
Q11. State Joule’s Law and given its el
In an electric circuit, I’ Rt the amo el ssipated as heat energy. This
0

relationship is knows as Joule’s Law.

r
When a current passing through a con is ce which is directly proportional
R of the conductor the time T and the ¢ H=Rt
Mathematical proof;

We know that voltage can be expressed as follows;

Putting value of q in equation
W=Ixt=v
From Ohm'’s Law
V=IR
Putting value of V in equation
W = (Ixe)x(EcR)
W="IR

Hence Joule’s Law verified.
Q12. What is moving coil galvanometer? What is the working principle of a moving coil
galvanometer? Write the construction of moving coil galvanometer.

Moving coil galvanometer;
Itis a sensitive device used to detect measure and compare the magnitude and direction of very small

amount of current usually of few mili amperes.

X-Physics

Unit#15  Current Electricity

Working Principle;

The working principle of a moving coil galvanometer is that of an electric motor i.e when a coil is
suspended in a magnetic field and a current passes through ita couple of forces acts on it causing the coil
to rotate or tum or simply move.

Construction of a Moving Galvanometer;

Main parts of a galvanometer and their functions are as follows;
U —shaped magnet with concave pole;

It produces tidal magnetic field

Rectangular copper coil;

A copper coil is wounded on a frame of nonmagnetic material.

Soft Iron core;

It makes radial field stronger in inner coil.

ation of coil. They also serve as a current lead.
ed on a scale with pointer. ¥

ir axis;

To convert a galvanometer into an ammeter a wire of suitable low resistance is joined in parallel to the
galvanometer as shown in figure” this resistance is called Shunt, Shunt
Increase the value of full scale deflection. It takes most of the current away from the galvanometer.

13
L S— -

Anmmeter

Fing 3.30 Conrersion of golvanometer
inter an cammeter
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Method for connecting and ammeter;

An ammeter is always connected in series in a circuit.

Reason;
As we know that it is used to measure the amount of current so that the total current passing

through the circuit should pass through it as it has low resistance with shunts.

If it is connected in parallel of part of current will parts lhmugh it so it will not measure the to

Q14. Define electrical component its differe
The devices that make up electronic circ tronic componenls They are mad
together usually by welding inform a ci

Types of Component;

Electrical component i
i.Switches or key: It is one of| t, it is used to turn ele
circuits on an off. EEE

iiResisters: It isa two terminal electrical component that implements electrical resistance 2
Cll'ClHt element.
iii.Battery: Itisae ¢ that store the chemical

energy into ¢
iv.Transducer: It is an electrical component that converts one from of energy in to another forf
energy.
v.L.DR (Light , Dependent , Resistors) A photo resistor or light dependent resistor is a
electronic component that is sensitive to light.
vi.Thermistors: It is thermally sensitive resistors whose resistance is strongly dependent all
temperature. It is used to measure the temperature very accurately.
vii.Relay; 1t switches which aim at OFF and ON the circuits electronically as well as
electromechanically.

-

X-Physics Unit# 15 Current Electricity

LQIS. Describe house circuits, which type of circuit is in house? Describe different components use
in house circuits?
House Circuit;
Electricity usually comes to our homes by two wires or lines the live (L) and neutral (N) . The potential
difference between these wires is 220V. the neutral wire is connected to the earth about every 100m. The
potential on the live wire is alternatively positive and negative with respect to the neutral wire
Types of circuit: .
Every circuit is connected in parallel with the supply i.e. across the live wire and neutral wire and
receivers the full mains p.d of 220V,
Components of House Circuit;
The following are the components of house circuit.
. Switches and fuse:

dtheally duty wire) and each run in a complete ring mt 1 the
s 13 are tapped off from them. Thinner wire can be used” for

efs than 13A in the whole ring the ring has a 30A fuse and
gllotal current does not exceed.
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Electromagnetism SHORT QUESTION'S &

Q.1 Name the four fundamental forces of nature.

Mul tiple Choice Qu estions(MCQ)S Following are the four fundamental forces act upon us every day.
1. Gravity 2. Electromagnetic force 3. Weak nucl
i Which statement is true about the magnetic poles? Q2 Define electromagnetic force. T
: Unlike poles repel # Like poles atiract The electromagnetic force isat ical i i
. . ‘ s a type of physical interaction that i i
W Magnetic poles do not effect each other  * A single magnetic pole does not exist 1t acts between charged particles and is the combination ofaIT ﬁ;ﬁiﬁiﬁﬂimﬂcﬁﬁhﬁ:d S

electromagnetic force can be attractive or repulsive.

Q.3 Define Magnetic force.

* From north pole to south pol rom south pole to north pole Magnetic Foree;
* From side to side "here are not magnetic field lines The attractive force between the PDk’-S of the magnet is called Mﬂgnctlc Force. Magnetic force between tw
- 0
\ . + magnet and 1 mae =

The presence of a magnetic field ¢

What is the direction of the magnetic field lines inside a bar magnet?

L Small mass ¥ Stationary positive charge
* Stationary negative chargeimfin B Magnetic compass in a magnetic field.

iv. Ifthe current ina wire which is pl | magnetic field increases, the forc@on c_]ected with speed v into a magnetic field of n;p; ;tw
* Increases ¥ * Remains the same ¥ l[lsli ;h,:c;mu:g:]wchf ield of the charged particle if

v. A.D.C motor converts; which a force is produced which acts
¥ Mechanical cnerngaﬁE '4e'|nl:al energy into chemighl cRERg proportional to the charge q.
#  Electrical energy It | &%i® encrgy into chemicallnesg

vi.  Which part of proportional to the velocity V.

eiplane containing V and B.
vii. The direction of induce e.m.fin a circuit is in accordance with conserf@lion of;
* Mass * Charge * Momentum *

viii. The step-up transformer;

* Increases the input current * Increases the input voltage arge article is given by
* H i : * ! i : . qve /]
as more turns in the primary Has less turns in the secondary coil Q5. Define magnetic field and what are magnetic line of force write its properties.
ix. The tum ratios of a transformers is 10. It means; Magnetic field; o
" = o The ma;
2 ~10 * N =10N * = * = gnetic field is th
I,=101, , =10N, N,=10N, ¥, =10¥, B oo :m:gn I‘:tglon or space around the magnet in which the influence of magnetism may be
Magnetic Lines Of Forces;
The imaginary lines around a ma;
gnet are called magnetic lines of forces. The magnetic li
can be drawn by the help of a compass-needle and the magnet. Gt S
-— : | - m——— -
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Characteristics Of Magnetic lines of force;
The magnetic lines of force start from North Pole and end at South Pole.

The lines of forces are infinite in number.
The lines are imaginary and field is real.
iv.  They never intersect each other.
v, They can pass easily into the glass, iron , air , wood , paper etc.
Q6. Describe force on current carrying conductor in a magnetic field
When a conductor of length L carrying current I and placed in a magnetic field B at an angle &
It experiences a force which is ;

ii.
iii.

i. Directly proportional to current [ /573 R |
ii. Directly proportional to length L .2
jii. Directly proportional to magnetic fi 3
By combining eq 1,2,and 3 F=1(LxB)
If @ angle between L and B then force o ctor can the express as follow;
Sin @
The strength of magnetic field can be expiss ﬁwn
B=
ILSind

Q7. Define the strength of magn

We know that isolated mov t li gnetic field but an ¢
through a conductor produ i laglriggdield of moving clectrons is
the field of the fixed protons in the conductor. This magnetic field symbolized by B.

We know that n a charged q in a magnetic field is given by
F=qvB Sind

Therefore strength of magnetic fie

F

B qvsin 0
Unit of B
Since unit of force is Newton, unit of charges is coulomb and unit of velocity is m/sec. ther@lore unit of E

Newton

Coulombxm/sec
Explain the turning effect on a current carrying coil in a magnetic field.
When an electric current is passed through a coil, placed in a magnetic fields with its plane parallel to
field, it experience a torque, thus with it plane to the field, it
tends to rotate in the magnetic field and it suffers torque. This torque is;
r=BIAN Cosa
Consider a rectangular coil placed in the magnetic field of strength B and the plane of the coil is parallelt
to the field andis free to rotate about an axis.

become and it is equal to Tesla.

Q8.

o
experiences a torque. This rectangular coi

P—

X-Physics

Unit#16  Electromagnetism

When current | passed through the coil, a force is experienced on the perpendicularly placed conductor, The

magnitude of the force is F = BIL. Hence pair of two equal but o i :
pposite force i
; sy s (couple) acts on the coil, that

So, Torque = £ =BIA
If the plane of the coil makes an angle a with the field B then the perpendi i
e dicul
e cular distance Coser can be
If the coil has N turns then;
7 =BIAN Cos
What is D.C motor?

D.C motor is an Electromechanical device that converts
electrical energy into mechanical energy. D.C Motor is
similarto D.C Generator in construction but the output

1

. e an € Sti!l' 15
o ) C

Q9.

i ion'
.,

onferts electrical energy into mechanical energy. The basic
er a current carrying conductor places in the magnetic

i I?r, an electric current sets up in the winding. Permanent
ides the magnetic ficld, In this case, current carrying
‘gn-et_ic field, according to the principle stated above.

lirectional torque. Otherwise, the direction of force would
ement of the conductor is reversed in the magnetic field.

elecBomagnetic ing
or

El o ciion i i
ction of an electro motive force a cross an electrical

con

11 Stfue and Explain Fraday’s Law of Induction?
Micheal Fraradya’s Law of electromagnetic induction states as follow;
“A voltage is induced in a circuit whenever relative motion exists between
a condttclor and a magnetic field and that the magnitude of this voltage is
proportional to the rate of change of the flux”
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X-Physics Unit#16  Electromagnetism
Q12. State and explain Lenz’s Law of electromagnetic induction;

Statement;
“The magnetic field produced by induced current opposes the original magnetic field that produce the

current”.

Explanation;
Magnetic field produced by induced current generate an additional magnetic field which always opposing

the magnetic field that form it

& m _dﬁs
Where d ®= Changeinmagne Jcﬂ

N =Noof turns incoil
Q13. Write down factors effecting the ma d e.m.f
The factors involved in the induced e.
That the induce e.m.fis directly number of turn in the coil.

l.
ji. The induce em.f is directly propnmonal to A the area of cross — section of the coil.

iii. The induced em.fis f the magnetic field
rotating.
iv.  The induced e.m.fis di ity of the coil.
Q14. Write a note on An AC Geneutor; v
An AC genera '
mechanical energy infotglgctrical energy in the form of
alternative emf or alternating cur
works on the principle of “Elacu‘omagnenc h]ducuan
Q15. What is mutual induction?
When the electric current in the Primary Coil changes, the magneuc field changes

the secondary coil to the primary Coil.
The Secondary coil’s e.m.f is proportional to the primary coil’s rate of change of current. This

8::

& =Induced emf

cs
A,
€ =—MaAlp
At
Where M is a constant, called Mutual Inductance of the two coils.
Hence;
M= —t
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(16. Write note on transformer,
Transformer is a static machine used for transforming power from one circuit to another without changing
the f:equency. Transformers operate based on the principle of mutual inductions. It operates on an AC
supply.
It consists of two coil which are magnetically linked to each other but electrically isolated from one another
The primary coil is the first or two coils in the system which is connected to AC input power. The
secondary coil is the other coil to the output circuit. Np and Ns stand for the number of turns on the
primary and secondary coils respectively. When current passing through the primary coil generates
magnetic field which is transmitted to the secondary coil through the core. The change in the field causes an
altemating e.m.f to be generated in the secondary coil. The secondary voltage Vs is proportional to the
primary voltage Vp. The ratio of the number of turns on the secondary coil to the number of turns on the
main coil also affects the secondary voltage, as illustrated by the following expression;

Step — down transfi i‘i '
= sformer b 4
a D - r's k}’
E_ . m :

FWFN M oferred transf@rmer if the secondary voltage exceeds the primary voltage
. ‘ RiE jer;

o g willtransormers is op ioithe se€ondary voltage is lower than the primary voltage
ﬁ Itra rite its m@theMatical expression;
# po | We may write the following mathematical expression for such

| | Pp=Ps
u Vplp = Vsls
map m tr.sfo mers?
e
n homes.

p @ give out a voltage or manage voltage in such a way that it
k with the voltae circuits. It helps to step dowa¥and step up the level of current in a building.

i:ﬁerles canalso be chargcd with the help of transformers. The voltage needs to be conublled properly so
tit doesn’t damage the parts inside the battery. This can only be done with the help of a stop down
transformer. ’

In circuit breakers;

e 03
Circuit breakers with integrated fransformers can prevent damage from high voltage current by allowing
users to manually switch on and of power.

In air conditioner (A.Q)

E:t:l mlomelr modem uses of a transformer in our homes. Because of its high inductance and low

ce levels it aids in the proper functioning of the AC. Without this the
re would be -

AC (Air condltlon} in our home. N
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X-Physics Unit #17

Introductorv Electronics
Multiple Choice Questions (MCQ)’s

Metals are good conductors of electricity because they have free;
*  Electrons " Protons
*  Neutrons * Photons

The continuous flow of electrons is made possible by a device called;

*  (Cathode » Electro gun

*  Anode ent

The electric field can be detect; J 0 I

*  Photon utron

*  Proton ¥ Electron
If the direction of magnetic field is rev f force is;
" Reversed ot reversed
i May or may not reversed ¥ None of these

The process of emission of e 1 i i
* Plastic emission |':0 c emission
* Static emission (&t diflission

If input of a NOygate is “I” then its output is;

" 1 ’ x May bel or may b

The Boolean expression of an AND gate;

* A,B *+ A+B * AxB *
Electronics comprises the;

. physics ' Engineering

¥ Technology * All of these
The Boolean expression of an OR gate is;

» AB _ * A+B ¥ AxB b
The cathode ray carry;

¥ Positive charge * Neutral

* Negative charge : Positron

Introductory Electronics

None of these

e
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SHORT QUESTION'S &
Q.1 What is electronics?

The invention of vacuum tube opens up a new field of a technology called “ELECTRONICS”.
Electronics comparison the physics engineering and technology. Electronic also has applications that
deal with the emission flow and control of electrons in vacuum and matter using different devices
Q.2 Write the ways or which progress in science and technology departs? .
The progress in the field of science of science and technology depends upon the ability to measure
calculate and finally estimate the unknown. There are three ways in which this could be done
i,  Mechanical ( Measurement of gas pressure by pressure gauge. .
,  Electrical ( Measurement of current with electrical ammeter).

=:

iii. Electronics (Measurement of potential difference by cathode — ray oscilloscope.

\Mong apove th etter. Since, in electronics we get higher sensitivity faster
olling the measured quantity.

o dl

L

X

0 0 e devices?
i:ilf::tla gieca::mcs devices have many advantages over analogue electronic devices. Some of these
E They have greater speed
11, They are very sensitive
i, Their displays are easily readable
V. They are very accurate
v: There size are very small
V. They have better revolution
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Q.6 Write 4 differences b/w analog and digitals electronics.
Ans; Analogue Electronics Digital Electronics
S.#
01 | Data can not be stored closely (compactly) Data can be sorted more closely (
compactly) like in CD
02 Analogue signals are very much affected | Digital signals are almost not affected by
by noise ( the unwanted voltage fluctuations | noise ( the unwanted voltage fluctuations)
03 | Amplified analogue signal does have noise | Amplified digital signal almost do not
have noise
04 Analogue devices have hi ion igital devices have very high precession
Q7. Write a note on “Computer” the fo hnology.
Electronic Technology is improving el ices are proving more effici

fast less costly flexible , portable and smaller in size with time.

There are advancement in electronic 1 ield but computer can be regardg
Because computers are the most simpl It
desire format. They can also store data.

ce, process this data and producs
Computers are used almost everywhere for various purpose.

Write note on the THERMIONIC EMISSION?
Thermionic emission is the ce.

sts of two electrodes ci
HEN

The vacuum tube is called az;M;cafJ HF
and he cathode

The anode is positively charged so attracts negative charges (Electrons)
ively charged so repels negative charges.
Q9. Give and experiment te Thermionic Emiss
Ans; Demonstration of Thermionic EmissiOny

The thermionic emission effect can be demonstrated by the following experiment] |
i. Vacuum tube: This vacuum consist of two electrodes called the anode & cathode. _
ii The Anode is positively charged so attracts negative charges ( Electrodes)
iiii.The cathode is charged negatively so repels negative charges ( Electrons)

Q8

The cathode is made up of tungsten filament normally the gap between cathode and anode cannot be CIOSSEADY

the electrons when the climate is switched OFF. As the filament is switched ON the electrons from hot tungsten
surface. These electron are attracted across to the anode. Hence thermionic occurs.
Q10. What are Cathode rays also write some characteristics of cathode rays?

An electron gun made the electrons to travel in straight lines like a beam called Cathode rays. Thesé

invisible rays were coming to found from the cathode.
These rays have following characteristics;
1. They transfer negative charge ( electrons)

z They transfer energy
3. They transfer momentum
——

=
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Q11.Write the structure electron gun?

Electro gun is placed inside a sealed glass tube called vacuum tube, The fast moving e beams produced by
electron gun electron are used in TV monitors, cathode ray oscilloscopes, electron microscopes and in some
other devices.

Q12. Write some effects on deflection of electron beam by a electric field.

the effects of deflection of electron beam by an electric field are;

The beam bends and changes direction.

The beam follows a parabolic (curved) path in the electric field.

The beam of electron changes direction millions of times each second.

The energy and speed of electron beam increases.

The beam continues to move in a straight line after passing through the electric field.

B

ode — ray) which is produce by the cathode.

sBreen a bright spot is created on the screen.

ted to (-ve) potential. It repels the electrons and

g toanode and screen. Thus it controls the brightness of

-plates to move the move the spot on the screen. If it
Moves fast enough it appears as a line.

Y - plates cause deflection in vertical direction (up and down) when voltage is applied across them.
The vertical deflection of the electron beam can be changed by varying the voltage across the Y- plates.

X “Plates cause deflection in horizontal direction (left and right) when voltage is applied across them. The
horizontal deflection of the electron beam can be changed by varying the voltage across the X- plates.

The following are the four important controls on an oscilloscope.

YAC ITEN
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X-Physics Unit#17  Introductory Electronics
1- X-Shift 2- Y-Shit 3-  Timebase 4- Y -gain
Q.14 Define Logic Gates;

The logic gate is the basic unit of digital logic circuits, there are mainly three basic gates AND, OR and
NOT and these logical gates perform AND, OR and NOT operations in the digital system.

AND Gate:

An AND gate is a digital circuit that has two or more inputs and a single output AND gate operates on
logical multiplication rules. AND operation using variables A and B is represented “A.B" here() dot is
Y=AB

output is if any input is 0, then output Y

Logical multiplication sign. Boolean Exprgssionmof
Truth table of AND gate using three i A
becomes 0. If all output are 1 then outp

Boolean expression of AND gateis Y = AB.C
Q15, Write is OR gate writes its logical sym

leen Expression?
An OR gate is a digital circuit that has products a smglc output. Whic

OR of all those inputs. The logical OR is rcpresented with the symbol “ An OR gate operfites oﬂ

logical addition rules a

Boolean Expression of OR ga B E ' ' ' aF:
Truth Table of OR gate using tigY. [fany input is Y. If

then output Y beggmes I and if all inputs are 0 then output Y becomesy
is Y= A+B+ C and output is Y. if

Boolean expression 0
and if all input are 0 then output y
NOT Gate:

Note gate is a digital circuit circuit has as single input and single output and a single output it i
INVERTER. The operators complement or invert of any input it symbolized by complement s
side on top of the input variable or bar (-) sign on top of the variable.
Boolean express in is NOT gate; Y =Aor Y =A

Truth table of NOT gate is A is input and Y = A is output.

NAND Gate;

ANAND gate could construct by connecting a NOT gate at the output terminal of the AND Gate

Boolean expression of NAND gate is Y (A.B) or Y= AB.
MNAMD

a
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The Truth table of the NAND gate shows. A.B are the input and Y is the output. When both input are “I”
The output. Y is “0” if any one of the inputs is “0” then the output Y is “1”

NOR Gate:
A NOR Gate could constructed by connecting a NOT Gate at the output terminal of the OR Gate. The
Boolean expression of NOR gateisy =Y =(A+B)or Y = A+B

The truth table of the NOR gate shows. A B are h inputs and Y is the output. If both inputs are”0%hen the

output Y is “I" . If any one of the inputs is “T” then the output Y as “0”
Q16. Write some use of Logic Gate;

an AND gate is used in a simple automobile seat belt alarm system

dialarm system could be used for one room ina home a

Y
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iv.

Vi,

vii.

viii.

X-Physics Unit#18  Information & Communication Technology X-Physics Unit#18  Information & Communication Technology

SHORT QUESTION'S & ANSWERS

Information & Communication Technology Q. Whatisinformation technology.
An electronic — based syst itti i : gl it .
Multiple Choice Questions(MCQ)’s . o g tmrlsmmmg’ TRRECHS «JETCPNG K i viig it
known as information and communication Technology (ICT). Telecommunication and Information
Another name for a supercomputer is a; Technology have been merged to become (ICT). The above term can be defined separately as
* High- performance computer " Maxi computer Information Technology:
* Main frame computer " None Information technology is the scientific approach for storing information organizing it for

Input processing, output and storage are collectively referred to as; optimal use, and communication it to others.

* Information processing cycle ftware life cycle
* Hardware life cycle ormation Technology

Is the output from a computer that ranks from processing input data; : scignt i fiestechni ols to store process and transport large volumes of

. Data ¥ Informati ¥ Computer ¥ Mouse
Which of the following is not conside 07 !
* Assembler ¥ L Compiler  * Tally

Which of the following is suitable for connecting different computers in an organize manner

office building? lN' '
N . +  LAN
Emw

* Interpre

Telecommunication:

igisgyer long distances is known as telecommunication,

er to creat a CBIS? L
reate a CBIS Now we will briefly discuss them: ?ﬂi

ardware. Input/output, storage and communication

ey tell the CBIS,s hardware how to process data and
The name given to a sequ
* Program  * Decision table % Pseudo code  * Algorithm

s are usually saved on a chips or tape.

USB stands for; e that has special significance. Data like programmes,
*  Ultra serial bus +  Unlimited Structured Bit Rty s ot
* Universal Serial Bus . Unified Status Bus

Which is the extension not suitable to an ms-word file; The guidelines for creating and using information systems. These are in user manuals and
R s and papers.

* .doc ¥ .docx ¥ af . Jpeg From time to time these rules or technique may be revised. In order to accommodate these
JCT stands for; adjustments the information system must be adaptable.
* Information and Communication Technology V,  People:
s Integrated Circular Technology A CBIS is useless without individuals who can impact the success or failure of information systems
' Intensive Computer Techniques People develop and maintain the software, enter data, and construct the hardware that makes a CB];
*  Interfacing Computer Theorics work people write the processes and ultimately decide the CBIS's effectiveness.
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Q3. How many information flow from one place to another?

Flow of Information:

Electronic and optical equipment can be use to  transfer information from one place to another place,
which is called flow of information, When we use a phone, electrical impulses are used to transmit data via
cables Radio, television , and mobile phones provide information by electromagnetic waves or light via

optical fibres.

X-Physics Unit # 18

Information & Communication Technology

Cell Phones;
In mobile phones, radio technology is used it's a sort of radio that allows for two-way communication
between users. These are radio transmitters and receivers built inside the mobile phone’s internal
components. To communicate, it uses radio waves to transmit and receive.

. Write a note on computer?

A computer processes, stores, and display data. Hardware and software are software are two

Write the working of Telephone?

An electric coil is attached to a vibratirgdi jamis made of metal. Diaphragms are used in
modem telephones to convert voice gty e ili for transmission. The mouthpiece and the
earpiece are two elements of the telephOReSysIeE:

Q4.

A thin metal diaphragm and carbon granules are found in the mouthpiece and receiver resy

diaphragm vibrates as we speak through electrical current may travel
because the diaphragm vibrates slightly cBihp .

At the opposite end of the line, the receiver reverses this procedure procedure. An electro

receiver generates a changin S \pofieleeirigal gurrent as a result of the e
metal diaphragm vibrating du H 5'1'[1"
Write some uses of radio w n HE N

Transmission;

Q5.

Radio waves may be it electrical signals representi
computer,
Microphones;
The microphones convert the radio station’s sound wave into electrical impulses. The trangthi
consist of two metal rods, and these signals are subsequently fed into the antenna. Electroria
waves are produced when the charges on the transmission antenna vibrate in response to electrical signals
are produced when the charges on the transmission antenna vibrate in response to electrical signals.

The modulated signal is selected and amplified by the receiver at the other end.

A fax machine is s need for many enterprises across the globe. There are two essential functions in the use
of fax machines; scanning the page and transmitting the resulting electronic signals over telephone line.
An internal printer on the receiving system is used to print out a copy of the transmitted message one if

has been converted by the software;

Page 64

ADAMJIEE COACHING CENTR

1| Lkt

components that are fundamental to the operation of a computer "Hardware™ is a physical component
of computer. CPU, Monitor, Keyboard, and mouse are a few examples CPU a microprocessor is the most
important component hardware. It is the brain of computer the unit that processes instructions and calculated

results. System (U5) 1s the soltware that governs te functioning of your computer and any other connected

store information in a computer. Storage devices use

ent ways to store information.

re usually the secondary storage memory it can also be used to store other types of data. It is use to
keep the data in the computer for a long time. When we open a software data is transferred from secondary

to main storage. Audio- Video cassettes, hard discs, USBs memory cards are the few examples of secondary
storage devices,

8. Write a short note on hard disk?
disk is a rigid, magnetically sensitive disk that spins rapidly and continuously inside the
75 i s
mputer chassis or in a separate box connected to the computer housing. This type of hard disk is

never i i i
moved by the user. A typical hard disk consists of several letters, each accessed via a read/ write
head on a movable arm.
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between computers. Many of these little
Q9.  State and explain internet its servic
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X-PhySiCS Unit#18  Information & Communication Technology

Compact Disk(CDs);

It's a moulded plastic disk with tiny “pits” and “lands” that store digital data. pits are CD’s spiral tracks and
lands lic between them; a laser beam scans the disc to read data. CD its and lands reflect laser light
differently this pattern of pit and land light reflection is transformed a binary data. Pits signify 1 and 0 CDs
can contain 680 MB of data A DVD can contain 17GB of data the same as CD.
Flash Drive;

It is an electronics device and has integrated circuits (ICs) that store data. A flash drive may transfer data

“s load of schoolwork.

Internet is a network of network which spreads all across the g obe. Initially today internet comprisgs
several million computers.

Internet is a basically a large computer n ds all across the globe. In internel
millions of computers remain connected {1- laid communication system.
Internet Services;

The main services used on th ' '
Web browsing — this functio BE '
E-mail - Allows people to send and receive text messa S

pages of information located at Web sites around the world. The most pop
include internet Explore. The World Opera, Safari, Mozilla Firefox Chrome, etc;

Browsers;

A browser in an applicati

List of use of internet;

i, Faster Communication

ii,  BigSource of Information
iii,  Source of Entertainment
iv,  Access to social media

v, Access to Online Services
vi, E—Commerce

vii, E- Learning
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Atomic Structure
Multiple Choice Questions(MCQ)’s
2 5
i i Hand i are;
* Isotopes S Isobars » Isotones * Isochrones
ii. The neutral atoms all of the isotopes of the same element have;
* Difference numbers of protons * Exact numbers of neutrons
* An exact number of protons * An exact number of nucleons
The exact number of protons
* The exact mass number
€ i
i
¥ Mass of protons and electrons ’t‘v
Mass of protons only
protons * Electrons
eutrons in it is,
145 * 329
N $ Z
Two L Three

ifa- nuclear part, is;

= o :

More significant is volume and heavier in mass
* .

Smaller in volume but heavier in mass
*

More significant in volume but lighter in mass

Smaller in volume and lighter in mass
It
an element B has five protons and neutron what will be the symbol of element B

(@ 1B (b) 1B (¢ 1B (d) AuB

b e
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4. Write Rutherford atomic model postulate?

Following are the main postulate of Rutherford atomic_model

Rutherford introduce an atomic model with the following postulate

i,  The nucleus carries all the positive charge ofatom and nearly all its mass .

ii, Thereexit large empty spaces inan atom.

The number of protons in the nucleus of an atom in an element is called atomic number (Z)

The number of protons and neutrons is collectively known as nucleon number (A) or atomic mass (A)

SHORT QUESTION'S & ANSWERS

What is an atom give complete structure of an atom?

Atom

Is the smallest unit into which mater can be divided without releasing electrically charged particles,
This is to small to be seen with any ordinary microscope.

An atom consist of three fundamental particle.

Electron ii.  Proton iii.  Neutron The total number of nucleons is the atomic mass - A nucleus is represented symbolically by;
Nucleus; XA
The central hard core of an atom is calle nse region consisting of close or pack proton {25.  What the centre of an atom is called?
and neutron. Most of the atom is empty s 00« Electron Centre of an atom is called Nucleus it consist two particles neutron and proton
Protons: i Where ectrons found inside 3 ?
Itis positively charge particle found in Neutron The outer most region of the nucleus is called ele@ron shell. It contains electrons have a negative charge
Having equal number as the number of Electmn. 0 al ' ifie HhySics?

all understanding of the atomic nucleus including is

Nuetron; 9

It is also found in the nucleus have no chF 0 n Proton called nuclear physics. ¥
Electron; B {
It is negatively charged particle and move around the nucleus. s8 or Nucleon Number ot
Describe Rutherford Atom to explain the basic strueture of an atom. !

The simple Rutherford Atom s structurc of an atom. ' ] ; an element is called atomic number it represents by Z
Every atom is composed of t o " w

1. The Central hard core of 5 ‘ -a. dens region consistinglo ! ) .' s : Y own as Nucleon number (A) or Atomic Mass(A)

pack proton and neutrons.

Most of the atom is i iti g > -
negatively charged orbiting electrons. i colbns gt 1.10 e th
Electrons are rounded by a positively charged nucleus it the electrostatic force.

M ele

Explain Geiger and marsden often experiment and its result? 1

Geiger and Marsden @ - scattering Experiment. ' el arlants of the elBfiiént ar
In this experiment Geiger and Marsden use a bean of positively charged a - particle to bombal &
gold foil place in a vacuum surrounded by a ring shaped fluorescent screen. After bombarding the foil, the
scattered @~ particle were detected using a rotating detector. When @ — particles hit the screen of light

rand Z is the Atomic number

alik®l Some may have more neutron than others. These

OIC Species of aloms of an element wifh the same atomic number, (Z) have different atomic

Isotopes the Hydrogen;

was observed through the detector. i. Protiun iH!
Resulis: . B Deuterion i
Most of the @~ particles were not deflected or only a few deflected through small angles.

A small number of the @- particles were deflected through considerable large angles of more tha fii, Tritium e

90°, and a few of the a— particles were even deflected back through nearly 180°.
Few ofthe @— particles were even deflected back through nearly 180°.
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Nuclear Structure

xi. Compared with e —particles and /8 —particles, y —rays;

. . . ’ g
Multiple Choice Questions(MCQ)’s *  Areatype ofradiation to carry acharge ~ *  Have the most significant ionizing effect

* Have the most significant penetrating effect * Have the most negligible mass

i.  a-—radiation is;
* A structure of fast- moving electrons * A forms of electromagnetic radiation «ii. The severe health hazards caused by radioactive emission is/are;
*  Highly ionizing than y - radiation * More penetrating than 8 - radiation !

* 5
ii. A radioactivity nuclide emits a /§ - particles. The atomic number ( proton number) of the nucleus Sicer . Genetic change
* Deep - sited burns *
*  Stays the same *  Increase by | : .eep \ Al of these
* Decreases by2 i Dioasaibi W xiii. Radioactive material should be handled carefully. Which safety measure does not reduce the risk of using
oo ; ; . . ; radioactive material?
ii. A radioactive element emits a particle from th€in s atoms. The particle comprises two . i )
protons and two neutrons. The name of ! Keeping the material at a long distance ~ * Keeping the material at a low temperature
* @ —emission ) —emission * y-emission *  Nuclear fission Using the material ton a short time

5 7 —particles. The range of the - particles in the
fTc8tive to protect the scientist from the radiation is;
Keeping the temperature of the source low i’?"bi
Washing his hands before leaving the

laboratory

iv. A radioactive decay can be represented as s U +...... the emitted particle is
* Gamma — ray ¥ Proton particle ¥ B - particle

v.  The type of radiation that travels in a straight line across an electric field is a/an;
* Proton ¥

vi, A powder contains 100mg of a
| five days. The mass of isotope by
| o omg

vii. Themain source of ener|

*  Washing it in the drain

* Draining it into the sea

o Chemical reaction
* Nuclear fusion * Gamma decay

viii. The splitting of a heavy nucleus into smaller nuclei is called;

* Fusion » Fission . Half-life * Gamma decay
ix. A process in which two light nuclei combine to form a heavier nucleus is called;
* Nuclear fusion ¥ Nuclear fission
* Half-life * Gamma decay
x. Which now shows the nature and the penetrating ability of - particles?
| Nature are
| a) Helium nucleus A few mm of aluminum 1
b) Helium nucleus Athin sheet of paper
€) Electron A few mm of aluminum
d) Electron Athin sheet of paper
= 1
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SHORT QUESTION'S & ANSWERS

QL. Define radio-isotops and radioactivity?
The isotopes of radioactive element are called radio isotopes.
Radio Activity;
The emission of a, B &y radiation with the relcase of energy is known as radioactivity.
Q2. Describe the nature of Radio active emission
Nature of radioactive emission; J nl
To describe the nature of three types
Hobtnty

Radiation a, 8, and y the radio active - -

Source is placed inside the electric field
The radiation emitted from the source

down in to three components. & and

radiation bend in the opposi
electric field while ¥ G
not change its direction.
Result;
This result describes

. @ - Reflected towards a ne

. p - Reflected towards a positive plate that is negatively charged. It is reflected

thus, much lighter than & Particles.
s y - Rays are not reflected by the field and carry no electric charge.
Q3. Define i. ions il. ionization?

Tons;

Tons are charged atoms or charged molecules. Atoms become ions when they lose o gain electrons.

i,  The phenomenon by which radiations split matter into positive and negative ions is called ionization.

—
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Q4. Describe relative ionizing effects of radio active emission?

Unit#20  Nuclear Structure

Nuclear radiations i.¢ alpha, beta, and gamma can knock out h et
=Y

u—... It

electrons form atoms in their paths, resulting in an fonizing effect ~ @ = 2 @
@

However alpha particles have the most significant ionization power &3

= @ ?,._,__..'._

then beta particles and gamma rays. It is due to the large positive « particie Noutral gns

charge and large mass of alpha particles. Beta particles ionize a

molecules

(a) Alpha particies cause
intense oniaation in

gasmuch less than alpha particles. The ionization power of gamma a gas.

rays is even less than that of beta particles. The fonization of alpha particles in a gas.

Q5. Define parent Nucleus and daughter Nucleus Radioactive Disintegration?

¥

'ébi

In beta i
decay, the atomic number Z of the parent nuclide increases by one, and its atomic

mass or nucleon number its general equation is;

XA

Parent nuclide

— ztll  +

Daughter nuclide

de + energy

beta Particle

i CENTRE
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Examples;
Example; aHe! A — 1sP¥ +
CH 3 N4+ 4e® + energy Alpha particle Stable aluminum Unstable Neutron
What are; Nuclide Phosphorus
i,  Back ground radiation ii,  Spontaneous decay iii,  Random decay Nuclide

i, Back Ground Radiation; Q9. Define half life of a radio active element?

These natural radiations that comes from the surroundings are called back ground radiations. The half life of a radioactive isotope is the time taken for half of the nuclei present in any given sample to

Our planet Earth is also exposed to radiation from outer space called colonic radiations, consisting, of

electrons, protons, alpha particles, and 1§61 ic radiation interacts with atoms in the d

atmosphere to create a shower of rdum ys, muons, protons, alpha particles, electrons i . ioactive i iodine 131 has an 8 days half line, which means that half of an
and neutrons. er eldihents within 8 days

il Spontaneous decay

The half-life of a radioactive isotope 1:(F nﬂaif of the nuclei present in any g stry and agriculture? b
sample to decay lodine-131 is a radio ime taken for half of the nuclei in @ » and agriculture. ?;‘h‘
sample to decay.

iii.  Random decay; radio iodine-131, a gamma emitter, to check thyroid
The radioactive decay PMM mul Bﬂ !ccay is proportional to phorous-32 isotape is used.

number of unstable nuclei f#@@tion of many unstable

and filtration to detect leaks in the equipment.
to detect and estimate the extent of oil field,

radioactive nuclgi disintegrates at a certain time.
in which the exact time of deca

Every radioactive element has its characteristic

A random decay is a

Define radioactive dating? 1 1o leaves is traced by adding tracer phosphorus-32 to

Radioactive dating is a process by which the approximate age of an object is detern

certain radioactive nuclides.

For example radioisotope carbon — 14 is found in a small amount in the atmosphere and is used (@ NACH0IS0lopes are used for curing various diseases. for example cobalt-60 is a strong gamma emitter.

R I S Kill the malignant tumor cells in the patient. Treatment like this is called radio energy.

U1, Define nuclear fission and chain reader with example? . =
o,

~uclear Fission; R ,,-g(_)o -
?—»Q° it

What are radio isotopes explain with example?

Radio- isotopes;

N : =
The radioisotope is also a radioactive isotope, radionuclide or radioactive a nuclide. Kind of the sam uclear fission occurs when a heavy nucleus, such as U-235 ~0e— "
; - s absorbi = i
element with different masses. It undergoes decay spontaneously and emits radiation to dissipate exces tbing a slow-moving neutron, spits o fissions into two smaller nuﬂﬂl e
With the release of energy.

energy.
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For example;
When U-235 captures a neutron an intermediate, highly unstable nucleus, U-236 is formed that

disintegrates only for a fraction of a second into two smaller nuclei of nearly equal fragments,
Kr-144 and Barium -89 called fission fragments accompanied by two or three neutrons.
ol U —> oU* 3 K o+ yxBa¥ + 3on'
Chain Reaction;
In each nuclear fission, a few neutrons are emitted. Fission with the possibility of a chain reaction. If the

chain reaction is not controlled it will explode, releasing massive energy.

This is fission chain reaction is controlled in el uclear reactor provides an enormous
il o amount of energy for our valuable purposes.

Q12. What is Nuclear Fusion?

Nuclear fusion oceurs when two light nuclei_combing to form a heavier nucleus with the rel
Neutron
energy.
& @
For example; -
-

When a nucleus of Deuterium (H?), is fused with a nucleus of @ i
-w 0
Fusion

B+ — 2He! +0n energ)f; "nE--.

The total mass of the nuclei is always less than the mass of the ori

Tritium (H?) then a Helium nucl

alpha particle is formed as represen

is loss

produces nuclear energy.
Q13. Write the Hazard of radioactive material?

i,  Thedanger from o particle because of their lower penetration power is minimal.
ii, The 8 particles are more penetrating and can damage the body surface tissues.
iii, The y raysare lightly penetrating and the most dangerous of all other radioactive radiations.
iv,  The prolonged exposure to radioactive radiation can produce deep-sited burns.
Q14, Write five Safety Measures of radioactivity?

Following safety measures to avoid an risk of radiation hazards;
i, Keepall radioactive sources at a safe distance from the body.
i Minimize the time spent near radioactive materials.
iii. Lapel the dosimeter badge always and monitor regularly.
iv. Use tongs to handle radioactive sources.
v. Al radioactive sources should be kept in thick lead containers.

An electric current through a conductor produces a magnetic field because the electric field of moving
electrons is neutralized by the field of the fixed protons inthe conductor. This magnetic field symbolized by B

E—
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