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Warning and Disclaimer

This study material is designed to provide information about 'Certificate in Computer Hardware Maintenance'. While every effort
has been made to make this study material as complete, comprehensive and as accurate as possible, no warranty or fitness is
to be implied. The information is provided on an “as is” basis. Hewlett Packard Enterprise shall not have any liability or
responsibility to any person or entity with respect to any loss or damages arising from the information contained in this study
material. Internet websites offered as citations and/ or sources for further information may have changed or disappeared between
the time this study material is written and the time when it may be read by the reader.
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Chapter 1: Basic Electronics

Electronics

Electronics is the study and use of electrical devices that operate by controlling the flow of electrons or other
electrically charged particles in devices such as thermionic valves and semiconductors. The pure study of such
devices is considered as a branch of physics, while the design and construction of electronic circuits to solve practical
problems is called electronic engineering.
The main uses of electronic circuits are the controlling, processing and distribution of information, and the conversion
and distribution of electromagnetic power. Both of these uses involve the creation or detection of electromagnetic
fields and electric currents.
While electricity had been used for some time to transmit data over telegraphs and telephones, the development of
electronics truly began in earnest with the advent of radio. Today, electronic devices perform a much wider variety
of tasks.
One way of looking at an electronic system is to divide it into the following parts:
1. Inputs - Electrical or mechanical sensors (or transducers), which take signals (in the form of temperature,
pressure, etc.) from the physical world and convert them into current/voltage signals.
Signal processing circuits - These consist of electronic components connected together to manipulate,
interpret and transform the signals.
Outputs - Actuators or other devices (also transducers) that transform current/voltage signals back into
useful physical form.
Take as an example a television. Its input is a broadcast signal received by an antenna or fed in through a cable.
Signal processing circuits inside the television extract the brightness, colour and sound information from this signal.
The output devices are a cathode ray tube that converts electronic signals into a visible image on a screen and

magnet driven audio speakers.

Basic Electronics

The goal of this chapter is to provide some basic information about electronic circuits. We make the assumption that
you have no prior knowledge of electronics, electricity, or circuits, and start from the basics. This is an unconventional
approach, so it may be interesting, or at least amusing, even if you do have some experience. So, the first question
is “"'what is an electronic circuit?" A circuit is a structure that directs and controls electric currents, presumably to
perform some useful function. The very name "circuit" implies that the structure is closed, something like a loop. That
is all very well, but this answer immediately raises a new question: "What is an electric current?" Again, the name
current” indicates that it refers to some type of flow, and in this case we mean a flow of electric charge, which is
usually just called charge because electric charge is really the only kind there is. Finally we come to the basic

question:

What is Charge?
No one knows what charge really is any more than anyone knows what gravity is. Both are models, constructions,
fabrications if you like, to describe and represent something that can be measured in the real world, specifically a

force. Gravity is the name for a force between masses that we can feel and measure. Early workers observed that
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bodies in "certain electrical condition" also exerted forces on one another that they could measure, and they invented
charge to explain their observations. Amazingly, only three simple postulates or assumptions, plus some
experimental observations, are necessary to explain all electrical phenomena. Everything: currents, electronics, radio

waves, and light. Not many things are so simple, so it is worth stating the three postulates clearly.

Charge exists

We just invent the name to represent the source of the physical force that can be observed. The assumption is that
the more charge something has, the more force will be exerted. Charge is measured in units of Coulombs,
abbreviated C. The unit was named to honor Charles Augustin Coulomb (1736-1806) the French aristocrat and
engineer who first measured the force between charged objects using a sensitive torsion balance he invented.
Coulomb lived in a time of political unrest and new ideas, the age of Voltaire and Rousseau. Fortunately, Coulomb

completed most of his work before the revolution and prudently left Paris with the storming of the Bastille.

Charge comes in two styles
We call the two styles positive charge, + , and (you guessed it) negative charge, - . Charge also comes in lumps of
1.6 x10-'°C , which is about two ten-million-trillionths of a Coulomb. The discrete nature of charge is not important

for this discussion, but it does serve to indicate that a Coulomb is a LOT of charge.

Charge is conserved

You cannot create it and you cannot annihilate it. You can, however, neutralize it. Early workers observed
experimentally that if they took equal amounts of positive and negative charge and combined them on some object,
then that object neither exerted nor responded to electrical forces; effectively it had zero net charge. This experiment
suggests that it might be possible to take uncharged, or neutral, material and to separate somehow the latent positive
and negative charges. If you have ever rubbed a balloon on wool to make it stick to the wall, you have separated
charges using mechanical action.

Those are the three postulates. Now we will present some of the experimental findings that both led to them and

amplify their significance.
What is Voltage?

First we return to the basic assumption that forces are the result of charges. Specifically, bodies with opposite
charges attract, they exert a force on each other pulling them together. The magnitude of the force is proportional to
the product of the charge on each mass. This is just like gravity, where we use the term "mass" to represent the

quality of bodies that results in the attractive force that pulls them together

Positive Charge Negative Charge

Force Force

Voltage
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What is Current?

When voltage increased current is also increased! But in some case when voltage increased current decreased
OR voltage decreased current increased.

How it is possible Current is depend on voltage so

When Voltage is zero then current is also zero only know.

For Example:

When 100 Watt bulb receive high voltage then high electron will flow through tungsten of bulb then bulb will give
high brightness ok. Then same 100 Watt bulb receive low voltage then low amount of electron only flow through

the bulb then bulb give low brightness. This is the Rule or Nature. So Current is depend on voltage only.

What is Frequency?

An AC power source is one for which the voltage changes direction periodically; e.g. at one instant in time the voltage
difference between its terminals is +300 V, then 0.01 seconds later the voltage difference is -300V, then another

0.01 seconds after that it is back to +300V again, and it just does this, rapidly switching back and forth.

What is a Resistor?
A resistor is a component of an electrical circuit that resists the flow of electrical current. A resistor has two terminals
across which electricity must pass, and is designed to drop the voltage of the current as it flows from one terminal to

the next. A resistor is primarily used to create and maintain a known safe current within an electrical component.

DEFINITION OF RESISTOR:-

A resistor is an electrical component that limits or regulates the flow of electrical current in an electronic circuit.

Resistors can also be used to provide a specific voltage for an active device such as a transistor.

All other factors being equal, in a direct-current (DC) circuit, the current through a resistor is inversely proportional
to its resistance , and directly proportional to the voltage across it. This is the well-known Ohm's Law. In alternating-

current (AC) circuits, this rule also applies as long as the resistor does not contain inductance or capacitance.

Resistors can be fabricated in a variety of ways. The most common type in electronic devices and systems is the
carbon-composition resistor. Fine granulated carbon (graphite) is mixed with clay and hardened. The resistance

depends on the proportion of carbon to clay.

What is Electrical Resistance?

When electrons flow through a bulb or another conductor, the conductor does offers some obstruction to the current.
This obstruction is called electrical resistance.

The longer the conductor higher the resistance.

The smaller its area the higher its resistance.

Every material has an electrical resistance and it is the reason that the conductor give out heat when the current

passes through it.
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What is Capacitor?

A capacitor is a passive electronic component that stores energy in the form of an electrostatic field. In its simplest
form, a capacitor consists of two conducting plates separated by an insulating material called the di-electric. The
capacitance is directly proportional to the surface areas of the plates, and is inversely proportional to the separation

between the plates. Capacitance also depends on the dielectric constant of the substance separating the plates.

The standard unit of capacitance is the farad, abbreviated F. This is a large unit; more common units are the
microfarad, abbreviated yF (1 uF =10-%F) and the Pico farad, abbreviated pF (1 pF = 1012 F).

Types of capacitor
Practical capacitors are often classified according to the material used as the dielectric, with the dielectrics divided

into two broad categories: bulk insulators and metal-oxide films (so-called electrolytic capacitors).

Capacitor

¢ Dielectric used Features/applications Disadvantages
ype
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Paper

Capacitors

Paper or oil-

impregnated paper

Impregnated paper was
extensively used for older
capacitors, using wakx, oil,
or  epoxy as an
Oil-Kraft

paper capacitors are still

impregnate.
used in certain high
voltage applications. Has
mostly been replaced by

plastic film capacitors.

Large size. Also,
paper is  highly
hygroscopic,
absorbing moisture
from the
atmosphere despite
plastic enclosures
and impregnates.
Absorbed moisture
degrades
performance by
increasing dielectric
losses (power
factor) and
decreasing
insulation

resistance

Metalized
Paper

Capacitors

Comparatively smaller in
size  than paper-foil

capacitors

Polysulphone
Plastic Film

Capacitors

POLYSULFONE

Similar to polycarbonate.
Can withstand full voltage
at comparatively higher
temperatures.  Moisture
pick-up is typically 0.2%,
limiting its stability.

Very limited
availability and

higher cost

What Is a Diode?

In simple language, a diode is like one-way valve which allows electric current to flow in one direction but generally

does not allow it to flow in the opposite direction. The direction of the electric current in the diode may be reversed.
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However, even if it is, the flow will still be one directional.

A diode contains two electrodes that act in much the same manner as semiconductors. The positive or p-type is
usually the anode and the negative or n-type is the cathode. In other words, the cathode is negatively charged as
compared to the anode. If the cathode is charged at the same or very similar voltage to the anode, current will not

flow.

What is a Zener Diode?
A Zener Diode is a special kind of diode which permits current to flow in the forward direction as normal, but will also
allow it to flow in the reverse direction when the voltage is above a certain value - the breakdown voltage known as

the Zener voltage.

What is Transformer?

A'transformer’ is an electrical device that transfers energy from one electrical circuit to another by means of magnetic

coupling. An electrical transformer is the name given to any device for producing by means of one electric current
another of a different character. It typically transforms between high and low voltages and accordingly between low
and high currents.

Machines

Electrical transformer are a simple machines in mechanics, both transforming power from one form into another
with a certain energy-dissipation depending upon frictional losses, or something equivalent to them. The working
of such an appliance is, of course, subject to the law of conservation of energy. It works only with current that
changes, and most often it is used with alternating current.

Electrical transformers may be divided into classes, according to the nature of the transformation effected. They
are:

[1] Transformers changing the form of the power, but keep the type of the current the same.
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[2] Transformers changing the type of the current as well as the form of power.
A transformer which raises voltage is generally called a step-up transformer, and one which lowers voltage a step-

down transformer.

ELECTRONIC COMPONENTS AND SYMBOLS
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Summary:

Electronics is the branch of physics and electrical engineering that deals with the study of the flow and control of

electrons in devices and circuits. It involves components like resistors, capacitors, diodes, transistors, and integrated

circuits (ICs), which are used in everything from everyday appliances to complex computing systems.
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Check your understanding

Question: 1

What is the unit of electrical resistance?
A) Ampere

B) Volt

C) Ohm

D) Watt

Question: 2

Which component is used to store electrical energy in an electric field?
A) Resistor

B) Inductor

C) Capacitor

D) Diode

Question: 3

What is the primary function of a transistor in an electronic circuit?
A) To store electrical charge

B) To regulate current

C) To amplify or switch electronic signals

D) To control voltage

Question: 4

Which of the following is the main purpose of a diode in an electronic circuit?

A) To amplify signals

B) To store energy
C) To allow current to flow in only one direction

D) To reduce power loss

Question: 5

In a series circuit, the total resistance is:

A) The sum of individual resistances

B) The reciprocal of the sum of reciprocals of individual resistances
C) Equal to the highest resistance

D) Constant for all types of circuits

Question: 6

Which of the following is a property of inductors?
A) They resist changes in voltage

B) They store energy in an electric field

C) They store energy in a magnetic field

D) They control current flow

Youth Computer Training Centre
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Question: 7
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Which of the following devices is used to protect an electrical circuit from excessive current?

A) Capacitor
B) Resistor
C) Fuse

D) Inductor

Question: 8

What is the main function of a resistor in an electronic circuit?
A) To store electrical energy

B) To regulate voltage

C) To limit or control the current

D) To amplify signals

Question: 9

In a typical LED, current flows from:
A) The anode to the cathode

B) The cathode to the anode

C) The base to the emitter

D) The emitter to the collector

Question: 10

Which of the following devices is used to convert AC to DC?
A) Capacitor

B) Rectifier

C) Inductor

D) Transformer

CCHMe¢Page 15|62
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Chapter 2: Digital Electronics

Concept of Digital Electronic

Digital electronics refers to the branch of electronics that deals with digital signals and the manipulation of binary
data (Os and 1s) to perform specific functions. It is based on the use of discrete voltage levels to represent and
process data, as opposed to analog electronics, which deals with continuous signals. Digital electronics plays a
crucial role in the design and operation of computers, communication devices, and a wide range of modern
technologies.

Key Concepts in Digital Electronics:

Binary System:

Digital electronics relies on the binary number system, which uses two states: 0 (low) and 1 (high). These binary
digits, or bits, are the basic building blocks of digital information.

Logic Gates:

Digital circuits use logic gates (AND, OR, NOT, NAND, NOR, XOR, etc.) to perform logical operations on binary
data. These gates are implemented using transistors and are the fundamental building blocks of digital systems.
Combinational Circuits:

These circuits output values based solely on the current inputs. Examples include adders, multiplexers, and
decoders.

Sequential Circuits:

In contrast to combinational circuits, sequential circuits depend not only on current inputs but also on past inputs,
meaning they have memory. Examples include flip-flops, registers, and counters.

Microprocessors and Microcontrollers:

These are integrated circuits (ICs) that use digital electronics to process data and control systems. They are at the
heart of computers, smartphones, and embedded systems.

Digital Signal Processing (DSP):

This involves the use of digital systems to analyze, modify, and synthesize signals like sound, images, and video.
DSP techniques are widely used in applications such as audio and video compression, image processing, and

telecommunications.
Concept of Computer Logic

Computer logic refers to the set of rules and principles that govern how computers process data and perform
operations. It is based on mathematical logic and is implemented using hardware components, primarily digital
circuits, to perform various computational tasks. These logical operations form the foundation for the functioning of
all computers and digital systems.

There are several key concepts within computer logic:

Boolean Logic:

This is the basic form of computer logic, dealing with binary values—true or false, 1 or 0. Boolean logic uses logical
operators (AND, OR, NOT, etc.) to manipulate these binary values and make decisions.

Logic Gates:

These are the physical circuits in a computer that perform logical operations.
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Combinational Logic:
Involves logic gates arranged in a way that produces an output based on the current input values. Examples of

combinational logic circuits include adders, multiplexers, and decoders.

Sequential Logic:
Involves circuits where the output depends not only on the current input but also on the history of inputs (the previous
states). Sequential logic circuits include flip-flops, registers, and memory elements, which store data and change

outputs based on inputs over time.

Arithmetic Logic:
This involves operations such as addition, subtraction, multiplication, and division, carried out by specialized circuits

like arithmetic logic units (ALUs) inside a computer's processor.

Control Logic:

Refers to the logic used to control the flow of data within the computer, including the sequence of operations
performed by the processor, input/output operations, and memory accesses.

Computer logic is essential for enabling computers to carry out complex calculations, decision-making processes,

data storage, and communication within digital systems.

What is Logic gates?

A logic gate is a fundamental building block of digital circuits. It is an electronic component that operates on one or
more binary inputs (usually 0 or 1) to produce a single output based on a specific logical operation. Logic gates are
used in a wide range of devices, including computers, calculators, and other digital systems, to process and
manipulate binary information.

Here are the most common types of logic gates:

AND Gate:

An AND gate is a fundamental digital logic gate that outputs a high signal (1) only if all of its inputs are high (1).
Otherwise, it outputs a low signal (0). It is one of the basic building blocks used in digital circuits, typically in binary
operations.

Say we have two inputs, A and B and the output is called C, then the expression is:

C=AB
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Logic Diagram of AND gate is:

AND GATE

Truth table of AND gate:

OR Gate:
An OR gate is a digital logic gate that outputs true (1) if at least one of its inputs is true (1). If both inputs are false

(0), the output will also be false (0).

Say we have two inputs, A and B and the output is called C, then the expression is:

C=A+B

—
—

Logic Diagram of OR gate is:

Truth table of OR gate:

CCHMe¢Page 18]62
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NOT Gate:

A NOT gate is a basic logic gate that performs the logical negation operation. It inverts the input signal, meaning if

the input is true (1), the output will be false (0), and if the input is false (0), the output will be true (1).

Say we have an input A and the output is called Z, then the expression is:

Z= A

Logic Diagram of NOT gate is:

Truth table of NOT gate:

NAND Gate:
A NAND gate (NOT AND gate) is a digital logic gate that outputs false (0) only when both inputs are true (1). In all

other cases, the output is true (1). It is the inverse of the AND gate.
Say we have two inputs, A and B and the output is called C, then the expression is:
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Logic Diagram of NAND gate is:

Truth table of NAND gate:

NOR Gate:
A NOR gate is a digital logic gate that outputs true or high (1) only when both of its inputs are false or low (0). It is

the combination of a NOT gate and an OR gate, meaning it performs the operation of an OR gate followed by a

NOT operation on the result.
Say we have two inputs, A and B and the output is called C, then the expression is:

Logic Diagram of NOR gate is:

Truth table of NOR gate:
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XOR Gate:

An XOR gate (Exclusive OR gate) is a digital logic gate that outputs true or "1" only when the number of true inputs

is odd. In simpler terms, it gives a high (1) output if the inputs are different and a low (0) output if the inputs are the

same.

Say we have two inputs, A and B and the output is called C, then the expression is:

Logic Diagram of XOR gate is:

Truth table of XOR gate:

CCHMe Page 21|62




Youth Computer Training Centre

XNOR Gate:

An XNOR gate, also known as an exclusive NOR gate, is a digital logic gate that outputs true or a "high" signal (1)
when the number of true inputs is even. In the case of a two-input XNOR gate, it outputs true when both inputs are
the same (either both 0 and both 1). If the inputs are different (one is 0 and the other is 1), the output will be false or
"low" (0).

Say we have two inputs, A and B and the output is called C, then the expression is:

Logic Diagram of XNOR gate is:

Truth table of XNOR gate:

What is Adder in Logic gate?

An adder in digital logic is a combinational circuit used to perform the arithmetic operation of addition. It takes two

or more binary numbers (typically bits) as inputs and produces a sum and a carry-out (in case of overflow).

There are two primary types of adders in digital logic circuits:

Half Adder:

A half adder adds two single-bit binary numbers. It has two inputs: A and B (the binary digits), and two outputs: Sum
(S) and Carry (C).

The Sum is the XOR of the two inputs, and the Carry is the AND of the two inputs.
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Logic Diagram of Half Adder:

A

Truth table of Half Adder:

Input

A B
0 0
0 1
1 0
1 1

Full Adder:

A full adder adds three binary digits: two significant bits and a carry-in from a previous stage. It outputs:
Sum (S): The sum of the input bits.

Carry (C): The carry-out bit, which can be passed to the next stage of addition.

Logic Diagram of Full Adder:
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Truth table of Full Adder:

Outputs
Sum Carry
0

0
5

N el =1 === -
== OO == D | S|

0
0
1
0
1
1
1

=IO = OO = O

What is flip-flop?

A flip-flop is a basic digital memory circuit, used in electronics and logic circuits that can store one bit of information
(either a 0 or a 1). It is a bistable multivibrator, meaning it has two stable states and can switch between them based
on input signals. Flip-flops are essential building blocks in memory storage, registers, and timing applications like
clocks.

Key Properties of Flip-Flops:

Bistability:

A flip-flop has two possible states: Set (1) or Reset (0). It remains in one state until an input changes it.

Clocked (Synchronous) or Unclocked (Asynchronous):
Some flip-flops are controlled by a clock signal (synchronous), while others can change states in response to inputs

directly (asynchronous).

Edge Triggered or Level Triggered:
Some flip-flops respond to the rising or falling edge of a clock signal (edge-triggered), while others react to the level
(high or low) of the clock signal (level-triggered).

Summary:

Digital electronics is a branch of electronics that deals with circuits and systems that process digital signals (signals
with discrete values, typically 0 and 1). It forms the backbone of modern computing, communication, and control
systems. Digital electronics is fundamental for creating reliable, efficient, and scalable systems in various fields, from

computing to telecommunications.

CCHMe¢ Page 24|62




Check your understanding

Question: 1

Which of the following logic gates is known as a universal gate?
A) AND

B) OR

C) XOR

D) NAND

Question: 2

What is the output of an XOR gate if both inputs are the same?
A) 1

B)O

C) It depends on the inputs

D) Undefined

Question: 3

Which of the following is a valid Boolean expression for a NOR gate?
A)A+B

B) A'B'

C) AB

D) (A +B)

Question: 4

What is the main purpose of a flip-flop in digital electronics?
A) To perform arithmetic operations

B) To store binary data

C) To amplify signals

D) To compare two binary numbers

Question: 5

What is the maximum number of states for an n-bit binary counter?
A) 2°n

B)n

C) 2n

D) n*2

Youth Computer Training Centre
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Question: 6

Which of the following is a characteristic of a counter in digital electronics?
A) It performs arithmetic operations.

B) It generates random binary sequences.

C) It counts clock pulses.

D) It stores data indefinitely.

Question: 7

Which of the following is the correct logic circuit for a SR flip-flop?
A) AND and NOT gates

B) OR and NOR gates

C) NAND and NOT gates

D) AND and OR gates

Question: 8
What is the function of a decoder in digital electronics?
A) To convert binary data into decimal

B) To convert a multiplexed signal to a single output

C) To convert a code into its equivalent form

D) To perform arithmetic operations

Question: 9

Which of the following is a characteristic of a counter in digital electronics?
A) It performs arithmetic operations.

B) It generates random binary sequences.

C) It counts clock pulses.

D) It stores data indefinitely.

Question: 10

What is the output of an AND gate if all its inputs are high?
A) Low

B) High

C) Undefined

D) Inverted High

Youth Computer Training Centre
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Chapter 3: Basic Hardware Theory

When discussing hardware theory, we are referring to the fundamental concepts and principles that govern the
physical components of computers and other electronic devices. Hardware is the tangible part of a system, as

opposed to software, which is intangible and provides the instructions for the hardware to function. Below are some

key concepts that form the foundation of hardware theory:

Digital vs. Analog Systems

Digital Systems:

These work with discrete signals, usually in the form of binary (Os and 1s). Most modern computing systems,
including computers, smartphones, and digital electronics, use digital logic.

Analog Systems:

These work with continuous signals that can take on any value within a range. Analog systems are used in

applications like audio and video signals.

Basic Components of Hardware

Processor (CPU):

The brain of the computer, responsible for executing instructions. It performs calculations, controls data flow, and
makes decisions. CPUs are built using millions or billions of transistors, which switch on and off to perform
operations.

Memory (RAM):

Temporary storage used by the CPU to store data that is actively being processed. It’s volatile, meaning data is lost
when the power is off.

Storage Devices:

Long-term storage for data, such as hard drives (HDD), solid-state drives (SSD), and optical drives (CD/DVD). Unlike
RAM, these are non-volatile and retain data even when the system is turned off.

Motherboard:

The main circuit board that connects all hardware components together. It provides connectors for the CPU, RAM,
storage devices, and peripheral devices.

Power Supply Unit (PSU):

Converts electrical power from an outlet into the various voltages required by different components in the system.
Input/Output (I/0O) Devices:

These are peripherals like keyboards, mice, monitors, printers, and network adapters. They allow communication

between the user and the computer or other systems.
Binary Logic and Transistors

Binary Logic:

At the core of digital systems is binary logic, where data is represented using two states: 0 (off) and 1 (on). Binary
logic uses logical operations like AND, OR, NOT, etc., to perform complex tasks.

Transistors:

These are tiny electronic switches that can turn on or off, and they are the building blocks of digital circuits. A modern

CPU contains billions of transistors, allowing it to perform complex calculations and operations.




Youth Computer Training Centre

Bus System

The bus is a collection of wires that transmit data between components in the computer. There are different types

of buses, including:
Data Bus: Carries the data being processed.
Address Bus: Carries the addresses of where data should be read from or written to in memory.

Control Bus: Carries control signals to manage the operations of the hardware.

Clock and Timing

Most hardware systems rely on a clock signal, which is a regular, repeating pulse used to synchronize the operation
of components. The clock rate (measured in Hz) determines how fast the system operates. For example, a 3 GHz

CPU clock runs at 3 billion cycles per second.
Instruction Set Architecture (ISA)

The ISA defines the set of basic commands (instructions) that the CPU can understand and execute. These include
operations like addition, subtraction, data movement, and more. Common ISAs include x86 (used in Intel and AMD

processors) and ARM (used in mobile devices).
Data Representation

Bits and Bytes:

Data in a computer is stored and processed as bits (binary digits). A byte is 8 bits and is often the basic unit of data
storage. For example, one byte can represent a character (like 'A") in text encoding schemes such as ASCII.

Word Size:

A computer’s "word size" refers to the number of bits the processor can handle at once. Common word sizes are 32-

bit or 64-bit, which determines the maximum amount of memory a system can address.

Cache Memory

Cache is a small, fast memory that stores frequently used data to speed up access. The CPU checks the cache first
before accessing the slower main memory (RAM). Caches are typically divided into multiple levels (L1, L2, L3), with

L1 being the smallest and fastest.
Interrupts and Polling

Interrupts:

Hardware or software signals that temporarily halt the normal sequence of processing to give attention to a specific
task (e.g., a keyboard press or a hardware failure).

Polling:

A method where the CPU repeatedly checks the status of a device to see if it needs attention.

Heat and Cooling

Hardware components like the CPU generate heat when they operate, which can lead to overheating if not properly
managed. Heat sinks, fans, and even liquid cooling are used to dissipate heat and keep components operating

within safe temperature ranges.
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Bus Width and Performance

Bus width refers to the number of bits that can be transferred simultaneously on the bus. A wider bus allows for
faster data transfer. This is why processors with a 64-bit bus can access more data at once compared to 32-bit

processors.

Power Management

Modern hardware uses power-saving techniques such as dynamic voltage and frequency scaling (DVFS), where

the system reduces the processor speed and voltage when full performance is not needed, thereby saving power.

Component Communication and Protocols

Hardware components communicate with each other using communication protocols. For example, PCle (Peripheral
Component Interconnect Express) is used for high-speed data transfer between the CPU and expansion cards (e.g.,
graphics cards).

USB (Universal Serial Bus) is another common protocol used for connecting external devices to a computer.

Summary:
Basic Hardware Theory covers the fundamental principles of computer hardware and how its components work
together. This foundational knowledge helps understand how each hardware component interacts to form a

functional system, with communication protocols ensuring seamless performance.
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Check your understanding

Question: 1

What is the primary function of the CPU (Central Processing Unit) in a computer?
A) Store data

B) Perform arithmetic and logic operations

C) Manage power supply

D) Display images

Question: 2

Which of the following is a type of non-volatile memory?
A) RAM

B) Cache Memory

C) ROM

D) Registers

Question: 3

The motherboard connects all the following hardware components, except:
A) CPU

B) RAM

C) Hard Drive

D) Printer

Question: 4

Which type of memory is faster but volatile?
A) ROM

B) Flash Memory

C) RAM

D) Hard Drive

Question: 5

What does the term "clock speed" refer to in a computer?
A) The rate at which the CPU processes instructions

B) The speed at which data is transferred to RAM

C) The speed at which the hard drive operates

D) The number of instructions a program can process
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Question: 6

Which of the following components is responsible for providing power to the computer system?
A) PSU (Power Supply Unit)

B) CPU

C) GPU

D) RAM

Question: 7

The hard drive primarily stores which type of data?
A) Temporary data

B) Operating system and user files

C) System instructions

D) Video memory

Question: 8

What is the primary purpose of a GPU (Graphics Processing Unit)?

A) Control the system memory

B) Manage input devices
C) Render images and videos

D) Manage system power

Question: 9

Which of the following is considered an input device?
A) Monitor

B) Keyboard

C) Printer

D) Speaker

Question: 10

Which type of cable is typically used to connect a hard drive to the motherboard in modern computers?
A) HDMI

B) SATA

C) VGA

D) USB
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Chapter 4: Construction & Functioning of Different

Personal Computer Parts

Power supply
A power supply is a device that provides electrical energy to an electrical load, converting power from a source
(such as an electrical outlet or battery) into the appropriate form needed by the device. Power supplies are used in

a wide range of devices, from household electronics to industrial equipment.

Types of Power Supplies:

AC-DC Power Supply:

Converts alternating current (AC) from an electrical outlet into direct current (DC), which is used by most electronic
devices like computers, phones, and LED lights.

DC-DC Power Supply:

Converts one level of DC voltage to another. These are used in applications where a specific voltage is needed,
such as in portable electronics and embedded systems.

AC-AC Power Supply:

Converts one AC voltage to another, often used in devices like transformers that adjust voltage levels.

Regulated Power Supply:

Provides a constant output voltage despite variations in input voltage or load conditions. These are critical for
sensitive electronics.

Unregulated Power Supply:

The output voltage varies based on the load or input voltage; it's cheaper but less reliable for precise applications.

SMPS

An SMPS (Switched-Mode Power Supply) is a type of power supply unit (PSU) commonly used in computers and
other electronic devices. It converts the electrical power from a wall outlet (AC) into the required DC (Direct Current)

power to run components inside the computer, such as the motherboard, CPU, graphics card, and storage devices.

Key Features of a Computer SMPS:

Efficiency:

SMPS is more efficient than traditional linear power supplies because it uses a high-frequency switching method to
convert power. This results in less energy loss and better heat management.

Power Conversion:

It converts AC voltage from the wall socket (typically 110V or 220V) into the different DC voltages required by the
computer’s components (e.g., 12V, 5V, and 3.3V).
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Size and Weight:

SMPS units are usually compact and lightweight compared to older linear power supplies, making them ideal for
modern computer systems.

Voltage Regulation:

SMPS maintains a stable output voltage despite fluctuations in the input power or changes in the load.

Protection Features:

It often comes with built-in protection features such as overvoltage, under voltage, overcurrent, and short-circuit

protection to ensure the safety of the computer components.

Types of SMPS used in Computer

Three Types of SMPS are:
AT SMPS
ATX SMPS

BTX SMPS

AT SMPS

AT power supply stands for Advanced Technology power supply. AT power supply was most commonly used in
personal computers in the 1990s and early 2000s. They had a 12pin power connector, this is called as AT power

connector.

They were used in Pentium-l, Pentium-MMX, Pentium-Il, and Pentium-Ill CPUs.

ATX SMPS

ATX stands for Advanced Technology Extended. It is a new power supply standard developed in 1995 as a
replacement for the AT (Advanced Technology) power supply standard. ATX power supply standard is a more
efficient and reliable power supply standard. They had a 20pin power connector, which is called as ATX power

connector.
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They were used in Pentium-lll, Pentium-IV and AMD CPUs.

BTX SMPS
BTX stands for Balanced Technology Extended. They have a 24pin Power connector. It has 15pin SATA power

connectors.

They are used in Dual-core, core2duo, Quad-core, i3, i5, i7 and latest AMD CPU.

Motherboard

A computer motherboard is a crucial component of a computer system that serves as the main circuit board. It

provides the necessary connections and pathways for communication between various hardware components like
the CPU, memory (RAM), storage devices, and peripheral devices. The motherboard is essentially the backbone of

the computer, connecting all the essential elements together.

Here are some key features and components typically found on a motherboard:

1. CPU Socket:
This is where the Central Processing Unit (CPU) is installed. The CPU is the brain of the computer, responsible for

executing instructions.
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2. Memory Slots (RAM Slots):
These slots hold the Random Access Memory (RAM), which stores data that the CPU needs for quick access

during operations.

3. Power Connectors:

The motherboard has connectors to receive power from the power supply unit (PSU). The main connector powers

the motherboard and its components.

4. Chipset:
The chipset is a group of microchips responsible for controlling communication between the CPU, RAM, and other
peripherals. It's divided into the Northbridge (handles high-speed connections) and Southbridge (handles lower-

speed peripherals).

5. PCI/PCle Slots:
These slots are used to install expansion cards like graphics cards (GPU), network cards, sound cards, and

storage controllers.
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6. Storage Connectors:
The motherboard features SATA (Serial Advanced Technology Attachment) connectors for hard drives (HDDs) and

solid-state drives (SSDs), as well as M.2 connectors for high-speed NVMe SSDs.

7. BIOS/UEFI Chip:

The motherboard has a BIOS or UEFI chip that contains the firmware for the system, enabling it to start up and

configure hardware before the operating system loads.

8. Form Factor:

The motherboard comes in different sizes (form factors), such as ATX, Micro ATX, and Mini ITX, which determine
its physical dimensions and how many expansion slots and features it supports.

9. Onboard Graphics (Integrated Graphics):

Some motherboards feature built-in graphics processing units (GPUs), eliminating the need for a dedicated graphics
card for basic tasks.

10. Network and Wi-Fi:

Many modern motherboards include integrated Ethernet ports for wired networking, and Wi-Fi support for wireless

connections.
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11. Cooling Systems:

The motherboard may have heatsinks and fan connectors to manage the temperature of components like the CPU
and chipset.

12. CMOS Battery:

A small battery that helps store system settings (like date and time) when the computer is powered off.

13. Jumpers and Headers:

These are used to configure system settings and for functions like resetting the system or setting the password.

Back panel ports on a motherboard

The back panel ports on a motherboard are the physical connectors that provide input and output (I/O) interfaces for
various devices. These ports are located at the rear of the computer case and are essential for connecting external

peripherals.

PS/2 Ports

PS/2 Keyboard and Mouse Ports: Older, round connectors for keyboards (purple) and Mouse (green). It is a 6 pin
connector. Rare on newer motherboards but still present on some boards, especially in business or industrial

environments.

Serial (RS-232) Port (COM Port):

Used for old hardware like modems or serial devices.
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Parallel Port:

Older interface for printers and scanners

USB Port

A USB port on a motherboard is a physical connection that allows you to plug in USB (Universal Serial Bus) devices

to communicate with the computer. These ports are integral to modern motherboards, providing an interface for
peripherals like keyboards, mouse, printers, external storage devices, and more.

Types of USB Ports:

USB-A: The traditional rectangular port, commonly used for most USB devices.

USB-C: A newer, reversible, smaller port used for faster data transfer and charging.

USB 3.0/3.1/3.2: These versions offer faster data transfer speeds than USB 2.0. They may come with a blue insert
or indicate high-speed support.

USB 2.0: Older standard, still common, but slower data transfer compared to newer versions.
USB Version:

USB 2.0: Speed of up to 480 Mbps (Megabits per second).

USB 3.0: Speed of up to 5 Gbps (Gigabits per second).

USB 3.1/3.2: Speed of up to 10-20 Gbps (depending on the version).

USB 4.0: Speed of up to 40 Gbps (available on some newer motherboards).
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Audio Jacks:
3.5mm Audio Ports: Usually color-coded, these are for connecting headphones, microphones, speakers, and other

audio equipment.

Optical Audio out (TOSLINK): For high-quality digital audio output.
S/PDIF:

For digital audio output, used with high-end audio systems.

Ethernet Port (RJ45):
For connecting to a wired network (usually Gigabit Ethernet, 10/100/1000 Mbps speeds).

Video Output Ports:

HDMI: For outputting video and audio to monitors or TVs.

VGA: An older analog video output, mostly replaced by HDMI and DisplayPort in modern systems.

DVI: Digital Visual Interface, common in older systems, supporting higher resolutions than VGA.
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RAM (Random Access Memory)

RAM (Random Access Memory) is a type of computer memory that is used to store data and machine code currently
being used. It is called "random access" because any byte of memory can be accessed directly without having to go
through the previous bytes. RAM is volatile memory, meaning it loses all data when the power is turned off. RAM is

essential for the operation of computers, smartphones, and other devices.

Types of DRAM
SDRAM:
SDRAM is a type of computer memory that is synchronized with the system bus, allowing for faster data transfer

rates compared to earlier types of random-access memory (RAM).

DDR SDRAM
This is an improved version that transfers data on both the rising and falling edges of the clock signal, doubling the

data rate compared to standard SDRAM.

DDR2 SDRAM

Different Standards of DDR2 SDRAM
DDR2-400 (PC2-3200)
DDR2-533 (PC2-4266)
DDR2-667 (PC2-5333)
DDR2-800 (PC2-6400)
DDR2-1066 (PC2-8500)

DDR3 SDRAM
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Different Standards of DDR3 SDRAM
DDR3-800 (PC3-6400)
DDR3-1066 (PC3-8500)
DDR3-1333 (PC3-10600)
DDR3-1600 (PC3-12800)
DDR3-1866 (PC3-14900)
DDR3-2133 (PC3-17000)

DDR4 SDRAM

Different Standards of DDR4 SDRAM
DDR4-1600 (PC4-12800)
DDR4-1866 (PC4-14900)
DDR4-2133 (PC4-17000)
DDR4-2400 (PC4-19200)
DDR4-2666 (PC4-21300)
DDR4-2933 (PC4-23466)
DDR4-3200 (PC4-25600)

DDR5 SDRAM

Different Standards of DDR5 SDRAM
DDR5-4000 (PC5-32000)
DDR5-4400 (PC5-35200)
DDR5-4800 (PC5-38400)
DDR5-5200 (PC5-41600)
DDR5-5600 (PC5-44800)
DDR5-6000 (PC5-48000)
DDR5-6200 (PC5-49600)
DDR5-6400 (PC5-51200)
DDR5-6800 (PC5-54400)
DDR5-7200 (PC5-57600)
DDR5-7600 (PC5-60800)
DDR5-8000 (PC5-64000)
DDR5-8400 (PC5-67200)
DDR5-8800 (PC5-70400)
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Processor

A processor, also known as a central processing unit (CPU), is the primary component of a computer or electronic
device that performs most of the processing inside. It executes instructions from programs by carrying out basic
arithmetic, logic, control, and input/output operations. Essentially, it acts as the brain of the computer, interpreting
and executing commands to ensure that the system works properly. Some well-known processor manufacturing
company is Intel Corporation, AMD, Apple Inc. etc.

Key functions of a processor include:

Fetch: Retrieving instructions from memory.

Decode: Interpreting what the instructions mean.

Execute: Carrying out the instructions, such as performing calculations or moving data.

Store: Writing results back to memory.

Main components of a processor:

ALU (Arithmetic Logic Unit):

Handles mathematical operations (addition, subtraction, etc.) and logical operations (AND, OR, etc.).
Control Unit (CU):

Directs the operation of the processor by interpreting and executing instructions.

Registers:

Small, fast storage locations used to hold data temporarily.

Cache:

A small amount of very fast memory that stores frequently accessed data to speed up processing.
Storage device

A storage device in a computer is any hardware used to store and retrieve data. These devices are essential for
holding the operating system, software applications, and user data. They come in various forms, capacities, and

technologies.

Hard Disk Drive (HDD)

A hard disk drive (HDD) is a type of data storage device that is used in laptops and desktop computers. The purpose

of an HDD is the reading, writing and storing of data. It is the Traditional storage device that uses spinning
magnetic disks to read/write data.

An HDD includes two main elements; a spinning platter and an actuator arm.
The platter is a circular magnetic disk containing tracks and sectors that retain data.

The actuator arm moves across the platter to read and write data.
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SSD (Solid State Drive)

An SSD (Solid State Drive) is a type of storage device that uses flash memory to store data, offering faster

performance and greater durability than traditional hard disk drives (HDDs), which rely on mechanical moving parts.

Key Features of SSDs:

Speed:

SSDs are much faster than HDDs. They can significantly improve boot times, file transfers, and overall system
responsiveness.

Durability:

Since SSDs don’t have moving parts, they are more resistant to physical damage from shocks or drops, making
them ideal for portable devices.

Energy Efficiency:

SSDs consume less power than HDDs, leading to better battery life in laptops and mobile devices.

Silent Operation:
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No mechanical parts mean SSDs are almost completely silent during operation.

Form Factors:

SSDs come in different form factors, including SATA (for older systems), NVMe (for newer systems with PCle slots),
and M.2.

Types of SSDs:

SATA SSD:

The most common type, similar in form to traditional hard drives but with much faster data transfer speeds.
NVMe SSD:

Use the PCle interface, offering significantly faster read/write speeds compared to SATA SSDs.

M.2 SSD:

A compact form factor that supports both SATA and NVMe interfaces.

Monitor and types

Computer monitors are essential display devices that allow users to interact with computers by visualizing the output
of computing tasks. Monitors vary in size, resolution, and features to suit different needs, from basic office work to
professional design and gaming.

Types of Computer Monitors

CRT (Cathode Ray Tube) Monitors:

CRT monitors were once the standard, using a cathode ray tube to produce images. These are bulky and heavy but

capable of high-quality displays with good color reproduction and response times.

Here are the different parts of a CRT monitor:
Cathode Ray Tube (CRT):

This is the core component of the monitor, a large glass vacuum tube.

It contains the electron gun that fires electron beams onto the phosphorescent screen.

Electron Gun:
Located at the rear end of the CRT, it generates and shoots electron beams toward the screen.

The gun has three different color electron guns: one for red, one for green, and one for blue.
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Phosphor Coating:
The inside surface of the CRT screen is coated with phosphor material that glows when struck by electron beams.

The screen is divided into tiny dots or pixels, each made up of red, green, and blue sub-pixels.

Deflection Coils (Magnetic Deflection):
These coils, located around the neck of the CRT, use magnetic fields to control the direction of the electron beams.

They ensure that the electron beams are directed to the correct spots on the phosphor-coated screen.
Shadow Mask or Aperture Girill:

A metal sheet with tiny holes or slits positioned just in front of the phosphor coating. It ensures that each electron

beam only strikes the corresponding color sub-pixel (red, green, or blue).

This component helps maintain color accuracy by keeping the electron beams from mixing and hitting the wrong

color zones.

Glass Envelope:
The outer casing of the CRT, made of thick glass, protects the internal components.

It is typically curved, especially in older CRT models, to help focus the electron beams.

Anode and High-Voltage Supply:
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The anode is a high-voltage electrode inside the CRT that attracts the electron beams and accelerates them.

The high-voltage supply is responsible for providing the necessary voltage to accelerate the electron beams and
operate the monitor.

Base:

The CRT rests on a base that often contains the electronics for controlling the screen's brightness, contrast, and
other settings.

Chassis and Circuitry:

The chassis houses all the electronic components like the power supply, horizontal and vertical deflection circuits,

and signal processing circuits.

These components manage input signals from the computer or other devices.

Display Glass:

This is the part of the CRT that the user sees. It is made of toughened glass and sometimes has a special coating

to reduce glare.

LCD monitor

An LCD monitor (Liquid Crystal Display) is a type of flat-panel display that uses liquid crystals to create images.
These monitors are commonly used for computer screens, televisions, and other display devices. Here's a quick
breakdown of how they work and their features:

Key Components:

Liquid Crystals:

These are the key element in an LCD monitor. Liquid crystals are substances that have properties between liquids
and solid crystals. They can align in such a way that they either block or allow light to pass through.

Backlight:

Unlike older CRT (Cathode Ray Tube) monitors, LCD monitors do not emit their own light. Instead, they use a
backlight (usually fluorescent or LED) to illuminate the liquid crystals.

Polarizers:

These are used to control the light passing through the liquid crystals, ensuring that only the correct amount of light

reaches the screen.

Color Filters:

LCD monitors use RGB (Red, Green, and Blue) color filters to produce full-color images by mixing different intensities
of these primary colors.

LED monitor

An LED monitor is a type of computer display that uses light-emitting diodes (LEDs) to backlight the screen,
offering better energy efficiency, brightness, and contrast compared to older LCD monitors, which used cold
cathode fluorescent lamps (CCFLs) for backlighting.

There are a couple of key types of LED monitors:
Edge-lit LED: The LEDs are placed around the edges of the screen, and light is spread across the display using
light guides.
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Full-array LED: LEDs are placed across the entire back of the screen, providing more uniform brightness and better

contrast, especially in higher-end monitors.

CD or DVD-ROM drive

The inner parts of a CD or DVD-ROM drive consist of various mechanical, electrical, and optical components that
work together to read (and in some cases, write) data to optical discs. Here's a breakdown of the key components
inside a typical CD/DVD-ROM drive:

Optical Pickup Assembly

Laser Diode: Emits a laser beam used to read (or write) data from the surface of the disc. It can also be used to

detect the pit-and-land structure of a disc, which encodes the data.

Lens: Focuses the laser beam onto the surface of the disc. It can move along the radial direction to focus on different

parts of the disc.

Photo Detector: Senses the reflected light from the disc's surface. The intensity of the reflected light is interpreted
as data (1s and 0s) based on the pattern of pits and lands.

Spindle Motor

This motor spins the disc at the correct speed during reading or writing. The speed varies depending on the drive's
operation and the type of disc (e.g., CD, DVD).

Stepper Motor

This motor moves the optical pickup assembly along the radial direction of the disc. It adjusts the position of the laser
assembly to read data from different tracks on the disc.

Drive Mechanism (Tray or Slot Mechanism)

The tray mechanism allows the disc to be inserted and ejected from the drive. Some drives use a slot-loading
mechanism, which pulls the disc into the drive automatically when inserted.

Main Circuit Board (PCB)

The printed circuit board (PCB) controls the drive's operations. It interfaces with the system (e.g., computer), controls

the motors, processes the signal from the optical pickup, and handles communication protocols (e.g., IDE, SATA,
and USB).

Microcontroller/Processor

The microcontroller on the PCB processes the data being read or written, converts signals, and manages the

interactions with the computer or other device. It handles tasks like error correction, disc format interpretation, and
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data transfer.

Buffer Memory (Cache)

Some CD/DVD drives have a small amount of buffer memory to store data temporarily as it is being read from or
written to the disc. This helps with error correction and smooth data transfer.

Power Supply

Provides the necessary power to the motors, laser assembly, and other components of the drive.

Laser Focus Mechanism

A system of electromagnetic coils that move the lens assembly up and down to maintain the focus of the laser beam
on the surface of the rotating disc.

Data Interface

Typically, CD/DVD drives use interfaces like IDE (PATA), SATA, or USB to communicate with the computer. This
interface transmits data back and forth between the drive and the computer’'s motherboard.

Eject Mechanism

The eject mechanism is responsible for releasing the tray or disc when you press the eject button. It uses a small
motor or solenoid to disengage the drive tray from the housing.

Housing / Outer Shell

The casing or shell of the drive holds everything together, protects internal components, and provides a means of

attaching the drive to a computer or other device.

Summary:

The construction and functioning of a personal computer (PC) involve understanding the key hardware components
that work together to enable the system to operate effectively. Personal computers (PCs) are made up of various
components, each playing a crucial role in the overall operation of the system. Each of these parts works together
to perform the tasks and processes that a user requires, and their construction and functioning directly impact the

performance, speed, and capabilities of the computer system. In summary, learning about the construction and

functioning of a personal computer provides a strong foundation for both personal and professional growth, helping

to develop valuable skills that are increasingly important in our technology-driven world.
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Check your understanding

Question: 1

Which type of motherboard form factor is commonly used in desktop computers?
A) ATX

B) PCle

C)LGA

D) SODIMM

Question: 2

What is the function of the chipset on the motherboard?

A) To connect the power supply to the motherboard

B) To manage data flow between the CPU, RAM, and other peripherals
C) To provide cooling to the CPU

D) To store system data permanently

Question: 3

Which slot on the motherboard is used for graphics cards?
A) PCle
B) DIMM

C) IDE
D) SATA

Question: 4

Which of the following connectors is used to attach the motherboard to a power supply?
A) SATA

B) 24-pin ATX connector

C) USB

D) RJ-45

Question: 5

What does the term "DRAM" stand for?
A) Dynamic Random Access Memory
B) Digital Random Access Memory

C) Direct Read Access Memory

D) Dual Random Access Memory
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Question: 6

Which of the following is a type of DRAM?

A) SDRAM

B) SRAM

C) Flash RAM

D) ROM

Question: 7

Which of the following is the main advantage of an HDD over a Solid-State Drive (SSD)?
A) Faster read and write speeds

B) More resistance to physical shock

C) Larger storage capacity at a lower cost per GB

D) No moving parts

Question: 8

The resolution of a computer monitor refers to:

A) The speed at which it operates

B) The number of pixels it displays horizontally and vertically
C) The brightness level

D) The amount of power consumed by the monitor

Question: 9

The 'Parallel Port' is mainly used for which of the following purposes?
A) Transmitting data one bit at a time

B) Transmitting data multiple bits at a time

C) Connecting audio devices

D) Networking between computers

Question: 10

Which type of I/O port is used to connect external displays in modern computers?
A) HDMI

B) PS/2

C) RJ-45

D) VGA
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Chapter 5: Software Installation

Common Software Installation Guide

A common software installation guide typically follows a standard set of steps to ensure that the software is installed

correctly on the user’s system. Here's a general guide you can follow when installing most software:

Pre-Installation Checklist

System Requirements:

Make sure your system meets the minimum requirements for the software (OS version, RAM, disk space, etc.).
Ensure any dependencies or additional software (e.g., specific libraries or frameworks) are installed.
Administrator Access:

Ensure you have administrative privileges on your computer to install software.

Backup Important Data:

Before proceeding, consider backing up your important files in case of any issues.

Step-by-Step Installation Process

1. Download / Purchase the Software

Purchase software from Hardware vender or Visit the official website or trusted source to download the

installer.
Ensure you are downloading the correct version for your operating system.

If the software is provided in a compressed archive (e.g., .zip, .tar.gz), extract the contents first.

2. Run the Installer

Double-click the .exe or .msi installer file.

3. Follow the Installation Wizard
License Agreement: Review and accept the software’s terms and conditions.

Choose Installation Type: Standard (recommended for most users) or Custom (to select specific

components or installation path)

Select Destination Folder: Choose or confirm the folder where you want the software to be installed (usually

defaults to C:\Program Files on Windows).

Additional Options: You may be asked to create desktop shortcuts, add the program to the start menu, or
install additional components (e.g., plugins, toolbars).

4. Wait for the Installation to Complete
The installer will copy necessary files to your system and set up the software.

Once finished, you may be given an option to launch the software immediately.

5. Post-Installation

Activation: If the software requires activation, you may need to enter a serial key, license code, or sign in with

an account.
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Updates: If there’s an option to check for updates, it's usually a good idea to do so to ensure you have the

latest features and security patches.

Restart: Some installations may require a restart to finalize setup. Follow the prompts if necessary.

6. Verify Installation

Open the software to verify that it runs correctly. Check for any errors or issues.

If the software includes a welcome screen or tutorial, follow any prompts to get familiar with the interface.

Windows Operating System Installation Guide

Pre-requisites

A computer with a compatible processor and enough memory (RAM) and disk space for the OS you intend

to install.
Installation media such as a USB flash drive or DVD that contains the OS installation files.

Backup important data: Ensure all important files on your current system are backed up in case something

goes wrong during the installation.

Set the computer to boot from USB/DVD:

Start your computer and enter the BIOS/UEF| settings (usually by pressing F2, F12, DEL, or ESC during the

boot sequence).

Change the boot order to prioritize the USB drive or DVD drive first.

Save changes and exit the BIOS/UEFI.

Start Windows installation:

Once the computer boots from the installation media, you'll be greeted by the Windows Setup screen.
Select your language, time, and keyboard preferences, then click Next.

Click Install Now.

Enter your product key (if applicable).

Choose the version of Windows you want to install.

Partition the hard drive:

Select the drive where you want to install Windows.

You can delete old partitions if you want a clean installation or create new partitions if needed.
Select the partition and click Next. Windows will now install.

Complete the installation:

The system will restart several times. Follow the on-screen instructions to configure settings like account

creation, language preferences, Wi-Fi setup, etc.

Once the installation is complete, Windows will boot up and be ready to use.
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Step-by-Step uninstallation Process

Open Control Panel:
Press Windows + R to open the Run dialog.

Type control and press Enter to open the Control Panel.

Go to Programs:

In Control Panel, click on Programs (or Programs and Features).

Find the Application:

Scroll through the list of installed programs to find the software you want to uninstall.
Uninstall the Application:

Click on the program you want to uninstall, then click the Uninstall button that appears at the top.

Follow the on-screen instructions to complete the uninstallation process.

Summary:

Learning software installation involves understanding several key concepts and steps. By following these general
steps and understanding installation types and tools, you can efficiently install and manage software on your system.
The overall aim of such a study is to enhance the efficiency, reliability, and user satisfaction during the software

installation process.
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Check your understanding

Question: 1

What is the primary purpose of a software installer?
A) To delete existing files

B) To configure system settings

C) To copy necessary files and set up the software

D) To compress files for easier storage

Question: 2

Which of the following is typically a required step in the software installation process?
A) Restarting the computer

B) Downloading software updates

C) Accepting a software license agreement

D) Deleting old software versions

Question: 3

Which of the following is an example of an operating system tool used for software uninstallation on Windows?
A) Device Manager

B) Disk Cleanup

C) Control Panel

D) Task Manager

Question: 4

When uninstalling software, which of the following is typically removed?
A) Only the program files

B) Program files and associated registry entries

C) Only the user files

D) Only the settings and configurations

Question: 5

What does an "update" typically do during software installation?
A) Reinstalls the software

B) Removes obsolete software

C) Installs new features and fixes bugs

D) Restores the previous version of the software
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Question: 6

Which of the following is a good practice during software installation?
A) Installing software from unknown sources

B) Installing the latest version of software

C) Disabling antivirus software during installation

D) Installing software without checking system requirements
Question: 7

What tool can be used to prepare a USB drive to install Windows 20107?
A) Windows Upgrade Assistant

B) Disk Management

C) Windows Media Creation Tool

D) Windows Backup and Restore

Question: 8

In the Windows 2010 installation process, which file system is typically used for the system partition?
A) NTFS

B) FAT32

C) exFAT

D) UFS

Question: 9

5. Which of the following is NOT required during the Windows 2010 installation process?
A) Product key
B) Hard drive

C) External monitor

D) Internet connection

Question: 10

What is the first screen that appears when starting the Windows 2010 installation from a bootable USB or DVD?
A) License Agreement

B) Language Selection

C) Partition Selection

D) Product Key Entry
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Chapter 6: Troubleshooting

Computer troubleshooting can range from simple fixes to more complex issues, depending on the symptoms

you're experiencing. Here’s a general troubleshooting guide to help you resolve common problems:

The Computer Won't Turn On

Check the Power Source: Ensure the power cable is properly plugged in. If you're using a power strip,

try plugging directly into the wall socket.

Power Button: Make sure you're pressing the power button correctly. Some systems have specific reset

or power combination (e.g., holding the power button for 10 seconds).

Check the Display: Ensure the monitor is powered on and the connection between the computer and the
monitor is secure (HDMI, VGA, etc.).

Test the Power Supply: If the issue persists, it may be the power supply unit (PSU) or internal

components like the motherboard.

Computer is Slow

Close Unnecessary Programs: Too many programs running simultaneously can slow down your

computer. Use Task Manager (Windows) or Activity Monitor (Mac) to end unnecessary tasks.

Check Storage: If your hard drive or SSD is nearly full, it can slow down your system. Free up space by

deleting files you don't need or moving them to external storage.

Scan for Malware: Run a virus scan to make sure your computer is not infected by malware that might

be consuming resources.

Update Drivers and Software: Outdated drivers or operating system can cause performance issues.

Check for updates.
Computer Freezes or Crashes

Restart the Computer: Sometimes, simply restarting the computer can resolve temporary glitches.

Check for Overheating: Ensure your computer is properly ventilated, and the internal fans are working.

Overheating can cause crashes.

Update Drivers: Outdated drivers (especially for graphics or system components) can cause crashes.

Ensure all drivers are updated.

Run Diagnostics: Many computers have built-in diagnostic tools (e.g., Dell's pre-boot system

assessment) to check hardware integrity.

Check for Corrupted System Files: On Windows, you can run sfc /scannow in the Command Prompt

to repair corrupted files.
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Blue Screen of Death (BSOD) or System Errors (Windows)

Note the Error Code: Write down any error codes or messages on the BSOD. This can help identify the

specific issue.

Check for Hardware Failures: A failing hard drive, RAM, or motherboard can cause BSOD errors. Run

a hardware diagnostic tool.
Update Drivers: BSODs are sometimes caused by outdated or incompatible drivers.

Restore System: If problems started recently, use System Restore to return the computer to a previous

working state.

Software Crashes or Won’t Open

Restart the Application: Sometimes simply closing and reopening the application fixes the issue.
Update the Software: Ensure the application is up to date.

Reinstall the Software: If the problem persists, uninstall and reinstall the application to ensure a clean

setup.

Check Compatibility: Make sure the software is compatible with your operating system version.

Overheating

Clean the Fans: Dust can clog cooling fans and vents, causing overheating. Use compressed air to clean

the fans and vents.
Use Cooling Pads: For laptops, consider using a cooling pad or placing the device on a hard, flat surface.

Check for Intensive Programs: Monitor your system to see if any programs are consuming excessive
CPU or GPU resources.

Peripheral Issues (Keyboard/Mouse not working)

Reconnect the Devices: Unplug and plug back in the keyboard or mouse. Try using a different USB port

if available.
Test the Devices: Test the keyboard or mouse on another computer to rule out hardware failure.
Update or Reinstall Drivers: Outdated or corrupted drivers might cause input issues.

Check Batteries: For wireless peripherals, ensure the batteries are charged or replace them.

Operating System Not Responding

Safe Mode: Boot into Safe Mode to troubleshoot issues that might be caused by third-party software or

drivers.

Restore/Reset the System: If the system is not responding, consider restoring it to an earlier working

state or performing a system reset.




Youth Computer Training Centre

Beep code for troubleshooting

Beep codes are used by computer BIOS (Basic Input/Output System) to indicate hardware issues during the
power-on self-test (POST) process. The series of beeps, whether long or short, can help diagnose problems with
specific hardware components. Each BIOS manufacturer has its own set of beep codes, so the exact meaning

can vary depending on the motherboard's BIOS.

Here are the general beep codes for some of the most common BIOS manufacturers:
AMI BIOS (American Megatrends)
1 short beep: System is normal.
1 long, 1 short beep: Memory issue.
1 long, 2 short beeps: Graphics card issue.
1 long, 3 short beeps: Keyboard controller failure.
Continuous short beeps: Power supply or motherboard failure.
Phoenix BIOS
1-1-1-3: DRAM refresh failure.
1-1-2-4: Parity Circuit failure.
1-2-1-1: System timer failure.
1-2-2-4: Gate A20 failure (address lines).
1-3-1-1: Keyboard controller failure.
Award BIOS
1 short beep: System is normal.
1 long, 2 short beeps: Video error (graphics card failure).
1 long, 3 short beeps: Keyboard error.
Continuous beeping: Memory error.
IBM BIOS
1 short beep: Normal system operation.
1 long, 1 short beep: Memory error.
1 long, 2 short beeps: Video card error.

3 short beeps: Keyboard error.
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Dell BIOS

* 1 short beep: Normal.
* 2 short beeps: RAM failure.

* 3 short beeps: System board failure.

Common Beep Code Patterns:

+ Continuous beeping: A power or hardware failure, often related to the motherboard, power supply, or

cooling system.

* Repeating short beeps: Usually indicate a memory problem, or RAM failure.

Summary:
Troubleshooting is the process of identifying, diagnosing, and resolving problems or issues that arise in various
systems, devices, or processes. It involves several key steps. Like Identify the Problem, Analyze the Cause,
implement a Solution, Test the Solution, Document the Issue and Solution, Monitor the System. Effective
troubleshooting involves patience, systematic analysis, and learning from each experience to improve your ability

to quickly resolve future problems.
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Check your understanding

Question: 1

Which of the following is the first step in troubleshooting a computer problem?
A) Replacing hardware components

B) Identifying the problem

C) Reinstalling the operating system

D) Formatting the hard drive

Question: 2

Which tool can be used to check for disk errors on a Windows computer?
A) Task Manager

B) Disk Cleanup

C) Chkdsk

D) Device Manager

Question: 3
What should you do first if your computer is overheating?
A) Upgrade the RAM

B) Check and clean the cooling fans

C) Uninstall unnecessary software

D) Reinstall the operating system

Question: 4

If you hear a series of beeps when turning on your computer, what does that most likely indicate?
A) The operating system is loading

B) A hardware error has occurred

C) The monitor is faulty

D) The hard drive is missing

Question: 5

Which of the following can cause a computer to freeze intermittently?
A) A corrupted operating system

B) An excessive amount of RAM

C) A clean and updated registry

D) Overclocking the CPU
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Question: 6

What is the most likely cause of the "No Signal" error on a monitor?
A) Incorrect display settings

B) Faulty RAM

C) Loose or disconnected video cable

D) Outdated graphics drivers

Question: 7

A series of short beeps followed by a long beep typically suggests a problem with which of the following?
A) Hard drive

B) Keyboard

C) Video card

D) RAM

Question: 8

Which of the following does 1 long beep followed by 2 short beeps usually indicate in many systems?
A) Memory error

B) Video card error

C) Keyboard failure

D) Graphics card failure

Question: 9

What is the meaning of 3 long beeps in most BIOS systems?

A) Power supply failure
B) Video card failure

C) Memory failure

D) CMOS battery failure

Question: 10

What does a repeating pattern of short beeps during the POST often indicate?
A) RAM problem

B) CPU overheating

C) Power supply failure

D) Keyboard failure

CCHMe¢Page 61]62




Youth Computer Training Centre

THE END

Great! Practice Regularly.
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