Rawala’s new physics notes for XI

According to new syllabus of all
intermediate boards of Sindh.

PHYSICS®

For g\
Class XI
(All science students) ~F\




Rawala’s new physics notes for XI

CONTENTS

Communication, Fibre optics.
Radio waves, Microwaves,

Satellite communication, \
Data and signal waves, Types of date signals. \
Basic memory units. (b‘

Carrier waves,

Modulation, Need for modulation, Types of modulat@
Amplitude modulation (AM), Advantages/disadvaptages of
AM- modulation. @

Frequency modulation (FM), Advantages/gi\& tages of

FM- modulation. \
\C) Thoroughly

revised and
updated

2026 — 2027
®: Detailed no
®: Muitiple %)l Questions (M.C.Q’s).

)
A X4

3

%

33

%

33

%

33

%

33

%

3

%

)
A X4

R/
0’0

ext book numericals.

& sotutiep
®: nc §Z solution of numericals from
i board past papers.

E Prof.): Mohammed Hussain Rawala.
B.Sc. (Hons.), M.Sc.(Physics)
Former head of physics department

Saint Patrick’s college, Karachi.



Rawala’s new physics notes for XI

Communicatio

Communication:
Communication is the exchange of information between two or mo S

.
Modern telecommunication may be wired or wireless. %m
Massages are transmitted using electromagnetic waves by an antenna ita itter
antenna) at one end and are received by another antenna at the ot . Message may
be voice message, video, voice message etc.
Wave length of waves (A): s\

It is the distance between two consecutive crests orgt ghs of a wave.

S.l unitis m. +
Frequency of waves (f):

S.I unit is Herz Hz.

Relation between f and A:
Wave length “A” of a wave is inve %@
frequency shorter is the wave length aq&c e

Ao 1

A ere v of a wave
Since all electromagiagetic Waves, including radio waves, travel with speed of light “c”,
therefore, N
(c =3 x10 8 m/s, actually it is 2.98 x10 & m/s)

Energy “E” of a depends upon its frequency “f’. High frequency waves are
more energetic (Mgh ffequency and therefore, high energy waves are of short wave
length).

Q.No. 1 re fiber optics?
Ftber

It is the number of waves passing througc)%m one second.

ortional to its frequency “f". (higher the
rsa)

e optlc cable consists of a large number of very thin glass or plastic strands

gether inside a strong insulating pipe.
@Qsmgle fiber can carry thousands of telephone calls at the same time.
ing: First of all any signal in the form of electromagnetic waves, to be transmitted
through an optic fiber, is converted into coded light signals. These light signals are coded
with information to be transmitted. These coded light signals travel through the fiber cable
undergoing total internal reflection whenever it touches sides of the cable, thus always
remaining in the middle. Since these are now in the form of light signals they travel with a
very high speed (close to speed of light).
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There is minimum energy loss in signals to be transmitted in fiber cables as
compared to copper wires and the method of transmission is cost effective also.

Radio waves:

Radio waves are the longest wave length, lowest frequency and hence of lowest
energy electromagnetic waves. Since radio waves are lowest energy waves therefore, they
are non-ionizing electromagnetic waves.

In radio communication radio waves are emitted in all directions by transmitt
antenna. These transmitted radio waves are received by another antenna called re
antenna.

Length of receiving antenna must be about one fourth (A/4) of wave Ien

f

signal waves.

Data signal waves, such as radio waves, TV waves, sound, music ﬁ of few
kHz. frequency, in other words, they are basically long wave length gigna Thelr wave
length is usually such that at the receiving side a very long receivin
required, which is not practical. Besides such signals cannot be,s
distances. Hence before transmission these signals are modu

Microwaves:
Microwaves are electromagnetic waves havin cy range of 1GHz to 300

GHz. These electromagnetic waves due to their shogyave§length, higher frequency (more

energy) are widely used for transmitting signals ov distances even through space.

These signals can not pass through or around | obstacles, such as mountains elc.

Because of their relatively short wave length be received by small sized antenna.
They are widely used in radar syst

Satellite communication: e%

Satellites revolving around thg at suitable heights, are used for long distance

see modulation)

communication. The path at a suit ight around the earth where the satellite revolves
is called its orbit. Three satelli ed at different locations, in suitable orbit separated
from each other by a suitable nce can cover most populated part of our beautiful little
earth.

Satellites are use® p track of weather conditions, for communication, for civil
and military use, for mobile communication etc. Now a days GPS (Global Positioning
System) has becqme ASimple daily life application of satellite communication.

Q.No.2: Whata ta or signal waves?
Data or waves:

h carry voice messages, music, speeches, videos, in general any type of
data are d signal waves or data signals.
%or signal waves are usually of low frequency hence of long wavelength.
f data signals:

Data signals are basically of two types:

(1) Analog signals. Analog signals are basically in the form of electromagnetic
waves.

(2) Digital signals. Digital signals are basically in the form Binary digits (which
means that there are two digits). Hence binary system needs only two digits 0 and1, 1 bit is
equal to either of these two numbers (0 or 1), and any data can be represented by the

4
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combination of these two numbers. Whereas 1 byte = 8 bits. (it means that 1 byte will have
00001111).

Digital signals are used in modern devices such as computers, mobile phones,
internet, Wi Fi, satellite communication etc.

Basic memory units:

Memory units are the standard units to calculate the size of data.
Binary system is used in a computer. In binary system there are two units eith«r

1, each of them is called a bit,
Smallest unit in computer memory is a bit (b), (b»
8 bits make a Byte (B). Hence.

1 Byte (B) = 8 bits (b) s\O
1 Kilo Byte (KB) = 1024 Bytes

1 Megabyte (MB) = 1024 KB @

| Giga byte (GB) = 1024 MB @

1 Terabytes (TB) = 1024 GB $\\

1 Petabytes (PB) = 1024 TB

These memory units tell you about size of memoﬁﬁe size of data storing

capacity of a computer device.
Q.No.3: What are carrier waves?

Carrier waves:
Waves that carry signal or data w \er long distances are called carrier

waves. Carrier waves carry signal (data eg after a process called modulation.
Frequency of carrier waves is higher than the frequency of signal waves.

Since energy of a wave depends its Tfequency therefore, carrier waves are high

energy waves and, therefore, n travel long distances with a very small loss of

energy. Besides they also red siz€ of receiving antenna.

Q.No.4: What is modujstion

Modulation: N
The process 0

amplitude, frequenc

er-imposing the data signal over the carrier wave to change its
r phase is called modulation.

Modulatjon 8gapdes a particular characteristic of a carrier wave while keeping the
other characier onstat

Mo jo§ can be done with both analog and digital information signals.
Q.No.5: s modulation needed?
Nee odulation:

e To transmit the signal over long distances. Signel waves are low
frequency

waves. Low frequency signals cannot be transmitted over long distances. In modulated

signal high frequency carrier wave (having more energy) caries the data signal to long
distance.
e To reduce the size of receiving antenna. Since data signal is of low
frequency,
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therefore, its wavelength will be long. To receive a long wavelength signal longmreceiving
antenna is needed (practically not feasible). In modulated signal carrier wave is of high
frequency and small wavelength therefore, small sized receiving antenna will be needed.
e Avoid mixing of signals.
Types of modulation:
Depending upon the modification basically there are three types of modulations:

(1) Amplitude modulation (AM). \
(2) Frequency modulation (FM). \
(3) Phase modulation. (b.
% In amplitude modulation only the amplitude of the carrier wave is changgd,
whereas its frequency and phase remain unchanged.
% In frequency modulation only the frequency of the carrier wave is&ged,

whereas its amplitude and phase remain unchanged.
In phase modulation only phase of the carrier wave is chan@c@hereas its

R/
A X4

amplitude and frequency remain unchanged.

Q.No.6: What is amplitude modulation? &K
Amplitude modulation (AM):
The process of super-imposing the data signal o rrier wave to change the

amplitude is called amplitude modulation (AM).
In amplitude modulation (AM), amplitude of (% wave is changed corresponding
to the data signal wave.

Carrier wave after modulation is called ted wave.

Amplitude of the carrier wave at th modulated wave is strongest and
weakest at the trough of modulated

Frequency of modulated wav
its amplitude changes.
Q.No.7: What are the adv

Advantages/disadva

wavd.
u¥ns equal to the frequency of signal wave only

s/disadvantages of amplitude modulation?

ges of AM- modulation:
% Frequency range o is huch lower than the frequency range of FM, due to this
reason AM covers lar eay This is the reason why most news stations use AM, so that
any news can reach | opulation living is large area.
% AM signals are &@sily affected by noise because noise affects amplitude, as a
result of wh hear static.
equency modulation?

odulation (FM- modulation):
ocess of super-imposing the data signal over the carrier wave to change its

freque s called frequency modulation (FM).
Q~I frequency modulation (FM), frequency of carrier wave is changed according to

freMuency of data signal wave.

Frequency of the carrier wave at the crest of modulated wave is highest and lowest
at the trough of modulated wave.

Amplitude of modulated wave remains equal to the amplitude of signal wave only the
frequency changes.
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Q.No.9: What are the advantages/disadvantages of frequency modulation?

Advantages/disadvantages of FM- modulation:
% FM frequency range is much higher, therefore it can carry more date than AM.
% Effect of interference (such as of noise) on FM signal is very small as a result of
which there is no static effect on FM broadcast.
% Due to the above two reasons FM radio has better sound quality.
Q.No.10: What are the advantages of transmission in digital form over analo%

form?
Transmission in digital form has many advantages over transmission in anal@
such as it has less noise and distortion, it has maximum security, digital signalsQn

stored and retrieved more accurately etc. s\O
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Section-A Multiple-Choice Questions MCOQs:

Q.No. 1: In radio and television broadcast,
the information signal is in the form of:

(A) analog signal.  (B) digital signal.

(C) Both analog and digital signals.

(D) neither analog nor digital signal.
Q.No.2: A communication channel consists of:

(A) Transmission line only.

(B) Optical fiber only.

(C) Free space only.

(D) All of them.

Q.No.3: Voltage signal generated by a
microphone is:

(A) Digital in nature. (B) Analog in nature.

(C) Hybrid in nature.

(D) Consists of bits and bytes.

Q.No.4: As compared to sound waves
frequency of radio waves is:

(A) Higher.  (B) Equal.

(C) Lower. (D) may be higher or lower.
Q.No.5: The process of superimposing signal
frequency on the carrier wave is known as:

(A) Transmission. (B) Detection.

(C) Reception.
0Q.No.6: What is the frequency range of sign

that can be transmitted in case of twisted pa
wires. %
(A)10MHz. to 15MHz. (B) 5 MHz. to 10§dHZ
(C)100MHz. to 5MHz. (D)10 Hz. .
Q.No.7: The maintenance ofa s @' e'orbital
position is called:

(A)Maintenance keeping. tion keeping.

(C) Station maintenance\%itude control.
0Q.No.8: Process of mafmigg the sampled
analog voltage values ta%ete voltage levels

is called:
B) Sampling frequency.

(A) Sam
(C) Quipting. (D) Encoding.
Q.No.9: d for broadcasting because:

) quires less transmitting power

compa ith other systems.

(R) It is more noise immune than other
m ation systems.

(C) No other modulation can provide the
necessary bandwidth faithful transmission.

(D) Its use avoids receiver complexity.
Q.No. 10: Data in compact disc is stored in the
form of:

(A) Analog signal.

(C) Noise.

(B) Digital signal.
(D) Both (A) and (B).

(D) Modulation. EC)

Q.No.11: The process of superposing
signal frequency onto carrier wave is called:
(2025 Karachi Board)
(A) Modulation. (B) Detection.
(C) Transmission. (D) Reception.

Q.No. 12: The nature of voltage sign \

generated by a microphone is:
(2026 Karachi B

(A) Digital. ~ (B) Analog. \

(C) Hybrid. (g)) Mo@l\@
®®
S

.\5
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Answers:

/

A) analog signal.
D) All of them.
B) Analog in nature.

D) Modulation.

C)100MHz. to 5MHz.

B)Station keeping.

C) Quantizing.

C) No other modulation can provide

(8)
(9) (

the necessary bandwidth faithful transmission.

-

(10) (B) Digital signal.
(11) (A) Modulation.
(12) (B) Analog.
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Read this .............

Gamma (y-) rays are highly penetrating nuclear radiations
emitted by excited nuclei. They interact with matter in variety of ways.
These nuclear radiations can be used for peace full as well as for destructive
purposes. Their destructive power is evident from the after effects of atomic
bomb blasts carried out during World War II.

Gamma rays break cells and tissues of living organisms. This behavi X
Gamma rays is used for the treatment of cancer and other kind of tuo\
formed at inaccessible parts of the body, such as those formed in and nd
the brain. The machine used for this purpose is called Gamma Knife.

First of all location of the tumor is determined precisely ing the
brain and then with the help of a high tech. computer a lar ber of

gamma ray beams of low intensity are focused a e tumor.
These beams, obtained from more than about 200 c O sources are

of low intensity, if focused accurately at the tumor not have much
appreciable adverse effect on the brain and the su ding nerves and
tissues. Only at the tumor as a target, where t &l; onverge, they have
power high enough to destroy it. Tumor cells afsi eihg destroyed change into
other products, which are carried away by ghe circulating blood.
&5

This method of treatment is most effeftwg for small sized tumors. When
gamma rays are focused (just like focusi jght by a convex lens) it affects

cells in the central part of the tumorg. ¥f tHe tumor is of large size then to
destroy all the tumor cells, either, ray focusing must be repeated
several times at different parts of; or or conventional surgery must be
preferred. Conventional surgery d loirflg the brain is very dangerous, because

in this case patient’s life is at
of a tumor, called acoustic

a Even if it is performed properly, in case
oma there is a risk of about 70% negative to a
nerve called facial nerve. rve controls various functions of half (right or
left) of our face. If this ne is destroyed /weakened the corresponding side of
face is paralyzed /defggmed. Moreover there are many other side effects.
Patient recovePs (pgftially) from these side effects, after several months,
with his /her strong will power.

\ N/ Prof. M.H.Rawala

oF
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A piece of advice to students:

Dear students your examination paper comprises of a
number of numericals/problems. For high scoring rate
solve numericals from text book as well as from last
several year’s board papers. Try to understand the
theoretical background of each. Do real good practice. Do not
take any chance. Hard work with systematic approach,
courage and determination always pays.

College years are a turning point of your life!!!
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