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SET -1

Q.1) Define the key characteristics of computer that define their
functionality and utility.

Answer .:- Computers have revolutionized our world thanks to a unique blend of
characteristics that make them powerful and versatile tools. Here are five key characteristics

that define a computer's functionality and utility:

Speed and Accuracy: Computers excel at processing information at incredible
speeds. They can perform complex calculations and manipulations in milliseconds, far
exceeding human capabilities. This speed is coupled with exceptional accuracy.
Computers follow precise instructions, minimizing errors that can plague human
computation.

Memory and Storage: A computer's memory acts as its temporary workspace.
Random Access Memory (RAM) holds data currently being processed. Secondary
storage devices like hard drives and Solid-State Drives (SSDs) offer vast capacities for
permanent data retention. This allows computers to store and retrieve information
efficiently, acting as an extension of human memory.

Versatility: Unlike specialized machines, computers are incredibly adaptable. They
can be programmed to perform a wide range of tasks, from composing documents and
editing photos to running scientific simulations and controlling robots. This versatility
stems from their ability to execute different sets of instructions, making them valuable
tools across diverse fields.

Automation: Computers can automate repetitive tasks with high precision. By
following programmed instructions, they can tirelessly perform actions that would be
tedious or error-prone for humans. This automation frees people from mundane work,
allowing them to focus on more creative or strategic endeavors.

Logic and Consistency: Computers operate based on logic, following a set of rules
and instructions. This ensures consistent performance. Given the same input, a
computer will always produce the same output, eliminating inconsistencies that can

plague human decision-making.

These characteristics combine to create a powerful and versatile system. Here's how they work

together:

e Speed and accuracy enable computers to handle complex tasks quickly and reliably.
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Memory and storage allow them to hold vast amounts of information readily
available for processing.

Versatility makes them adaptable to various needs, while automation streamlines
repetitive tasks.

Logic and consistency ensure predictable and reliable performance.

These characteristics have made computers indispensable tools in nearly every aspect of
modern life. They power our communication, entertainment, scientific research, and countless
other applications. As technology continues to evolve, these core functionalities will

undoubtedly pave the way for even more powerful and versatile computers in the future.

Q.2) What is RAM and define its types.

Answer .:- RAM, standing for Random Access Memory, is the computer's primary

workspace. It's a type of volatile memory, meaning information stored in RAM disappears once
the power is cut off. This makes it ideal for temporary storage of data that the Central

Processing Unit (CPU) needs for immediate use.
Function of RAM:

Imagine your computer's desk. RAM is like the notepad you use while working. You jot down
ideas, perform calculations, and access relevant information from textbooks (hard drive) as
needed. Once you finish the task and turn off the light (power cut off), the notes vanish from

the notepad (RAM).
Types of RAM:
There are two main types of RAM, each with distinct characteristics:

1. Static RAM (SRAM):
o Speed: SRAM boasts superior speed compared to DRAM. It can access data
much faster due to its simpler design.
Construction: SRAM uses a latching circuit made of 4-6 transistors to store
each bit of data. This latching mechanism allows it to retain data indefinitely as
long as power is supplied.
Power Consumption: The constant power required to maintain the latching

state makes SRAM less energy-efficient than DRAM.
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Cost: Due to its complex design and faster speeds, SRAM is significantly
more expensive than DRAM.

Applications: SRAM's high speed makes it ideal for situations requiring very
fast data access, such as CPU cache memory, which stores frequently used
instructions for quicker retrieval.

2. Dynamic RAM (DRAM):

o Speed: DRAM offers slower access times compared to SRAM.

o Construction: DRAM employs a simpler design, using a capacitor and a
transistor to store each bit of data. The capacitor holds the charge representing
the data, but unlike SRAM, this charge leaks over time.

Refresh Requirement: To prevent data loss, DRAM needs to be refreshed

periodically (thousands of times per second). This refresh process contributes

to its slower speed compared to SRAM.

Power Consumption: DRAM's simpler design and refresh mechanism make

it more power-efficient than SRAM.

Cost: DRAM is significantly cheaper to produce compared to SRAM due to

its simpler design.

Applications: Due to its affordability and large capacity, DRAM is the

dominant form of RAM used in personal computers, laptops, and tablets.
Additional RAM Considerations:

e RAM Capacity: Measured in Gigabytes (GB) or Terabytes (TB), RAM capacity
determines the amount of data the computer can hold for active use. Having sufficient
RAM allows the computer to run multiple programs smoothly without performance
slowdowns.

Dual-Channel and Quad-Channel RAM: Modern computers often support multiple
RAM channels. Using two or four RAM sticks (depending on the motherboard)
configured in dual-channel or quad-channel mode can improve performance by

allowing for faster data transfer between the CPU and RAM.

RAM plays a crucial role in computer functionality. Understanding the different types of RAM
(SRAM and DRAM) and their characteristics helps you choose the right RAM configuration

for your needs, ensuring your computer has enough temporary workspace to handle your tasks

efficiently.
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Q.3) Describe the Computer Software and define the use of
Operation Systems

Answer .:- Software can be broadly categorized into two main types:

1. System Software: This type of software acts as the foundation for all other software
to run. It manages the computer's hardware components and provides essential services
for applications. The most crucial system software is the:

o Operating System (OS): The OS is the maestro of the computer, conducting

the entire operation. It performs several critical functions:
= Hardware Management: The OS controls and allocates resources like

memory, storage, and processing power to different programs. It also
acts as an intermediary between the hardware and software, translating
user commands into instructions the hardware understands.
User Interface: The OS provides the user interface (UI) for interacting
with the computer. This can be a graphical user interface (GUI) with
icons and windows or a command-line interface (CLI) where users type
commands.
File Management: The OS organizes files and folders on the storage
drives, allowing users to create, access, modify, and delete them
efficiently.
Security: The OS helps protect the computer system from
unauthorized access and malicious software by managing user accounts,
permissions, and security features.
Device Drivers: The OS uses device drivers to enable communication
between the operating system and various hardware components like
printers, scanners, and graphics cards.

2. Application Software (Apps): This type of software allows users to perform specific
tasks. There's a vast array of application software available, catering to diverse needs:

o Productivity Apps: Software like word processors (e.g., Microsoft Word),
spreadsheets (e.g., Microsoft Excel), and presentation tools (e.g., Microsoft
PowerPoint) help users create documents, manage data, and deliver

presentations.
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o Multimedia Apps: These apps allow users to play music and videos (e.g.,
Windows Media Player), edit photos (e.g., Adobe Photoshop), and play games
(e.g., various video game titles).

o Web Browsers: Software like Google Chrome, Mozilla Firefox, and Safari
allow users to access the internet, navigate websites, and interact with online
content.

Development Tools: Programmers use software like code editors (e.g., Visual
Studio Code) and Integrated Development Environments (IDEs) to write, test,

and debug computer programs.

The interplay between system software and application software is vital for a computer's
functionality. The OS provides the essential platform for application software to run, while

applications leverage the OS's functionalities to deliver their specific features to the user.

Here's an analogy: Imagine a computer as a restaurant. The OS is the head chef, managing the
kitchen (hardware) and ensuring everything runs smoothly. It assigns tasks to cooks

(applications), provides them with ingredients (data), and ensures proper hygiene (security).

Each application, like a pizza chef or a salad chef, specializes in creating a specific dish

(performing a particular task) using the tools and resources provided by the head chef (OS).
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SET-11

Q.4) Describe the functions of the central processing unit (CPU) and
its significant subunits.

Answer .:- The Central Processing Unit (CPU), often referred to as the brain of the

computer, is the heart of its processing power. It's responsible for executing instructions,

performing calculations, and managing the flow of data within the computer system. To

achieve these tasks, the CPU relies on several key subunits:

1.

Control Unit (CU): This acts as the conductor of the orchestra, fetching instructions
from the computer's memory (RAM) one at a time. It decodes these instructions,
determining what operations need to be performed, and directs other subunits to carry
them out. The CU also manages the timing and flow of data between the CPU and other

components.

. Arithmetic Logic Unit (ALU): This subunit is the workhorse of the CPU,

responsible for performing all the mathematical and logical operations. It can execute
basic arithmetic functions like addition, subtraction, multiplication, and division. It also
performs logical operations like comparisons (greater than, less than, equal to) and
bitwise operations (AND, OR, NOT). The ALU receives operands (data to be
manipulated) from the registers and produces the results, which are then stored back in

the registers.

. Registers: These are high-speed temporary storage locations within the CPU that

hold data and instructions currently being processed by the ALU and CU. Having data
readily available in registers allows for faster processing compared to fetching it from
main memory (RAM), which is slower. Registers typically hold a smaller amount of
data compared to RAM but provide much faster access.

Cache: This acts as a high-speed buffer between the CPU and RAM. The cache stores
frequently accessed data and instructions from RAM, allowing the CPU to retrieve them
much faster than accessing them directly from main memory. Modern CPUs often have
multiple levels of cache (L1, L2, L3), with each level offering a different balance of

speed and capacity.

These subunits work together seamlessly to execute instructions:

1.

The CU fetches an instruction from RAM and stores it in a register.
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It decodes the instruction and determines the operation required (e.g., addition,
comparison).

The CU retrieves any necessary data operands from RAM and stores them in registers.
The CU sends signals to the ALU, specifying the operation and operands.

The ALU performs the designated operation on the data and produces a result.

The CU stores the result back in a register or RAM, depending on the instruction.

The CU fetches the next instruction and repeats the process.

By following this cycle, the CPU executes millions of instructions per second, transforming

raw data into meaningful information and performing the computations that power our

computers.

Q.5) Describe in brief the computers classification.

Answer .:- Computers can be classified based on several key factors, each highlighting

different aspects of their functionality and use.

1. By Size and Processing Power:

Supercomputers: These are the titans of the computing world, boasting immense
processing power and massive storage capacities. They are used for complex scientific
simulations, weather forecasting, and large-scale data analysis.

Mainframe Computers: Previously the workhorses of enterprise computing,
mainframes offer high reliability, security, and the ability to handle numerous users
simultaneously. They are often used by banks, insurance companies, and other
organizations requiring secure and centralized data management.

Minicomputers: Once occupying the middle ground, minicomputers have largely
been eclipsed by powerful personal computers. However, they are still used in some
niche applications requiring reliability and multi-user capabilities.

Microcomputers: This category encompasses the personal computers (PCs), laptops,
tablets, and smartphones that dominate the computing landscape today. They offer a
wide range of processing power and functionalities to cater to individual and business

needs.

2. By Purpose:
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General-Purpose Computers: These are the most versatile type, designed to handle
a wide spectrum of tasks. Personal computers and laptops fall into this category,
allowing users for web browsing, document creation, multimedia editing, and running
various applications.

Special-Purpose Computers: As the name suggests, these are designed for specific
tasks. Examples include industrial robots programmed for manufacturing tasks, point-
of-sale terminals used in retail settings, and gaming consoles optimized for high-
performance video games.

Embedded Systems: These are tiny computers embedded within larger devices to
control their functionality. They are found in everything from cars and airplanes to
smartwatches and thermostats, performing dedicated tasks without the need for a

traditional user interface.

3. By Instruction Set Architecture (ISA):

CISC (Complex Instruction Set Computing): These processors can handle complex
instructions with multiple operations in a single cycle. While powerful, CISC
architectures can be less efficient due to the decoding overhead involved in processing
complex instructions.

RISC (Reduced Instruction Set Computing): These processors focus on simpler
instructions that can be executed quickly. While they may require more instructions to
achieve the same task as a CISC processor, the simpler design leads to faster overall
execution due to the streamlined decoding process. RISC architecture is commonly

used in mobile devices and some modern server processors.

Understanding these classification schemes can help you choose the right computer for your

specific needs. Whether you require the raw power of a supercomputer for scientific research

or the portability of a laptop for everyday tasks, there's a computer classification that perfectly
fits the bill.

Q.6) Describe the various phases of software testing.

Answer .:- Software testing is a crucial process that ensures the quality and functionality

of software applications before they reach end-users. It involves a systematic approach to

identify and rectify errors, defects, and bugs. This process is typically divided into distinct

phases, each with specific goals and activities.
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Requirement Analysis: The foundation for effective testing is a thorough understanding of

the software's requirements. This phase involves studying the software requirements document

(SRD) and other specifications to grasp the functionalities, features, and expected behavior of

the application. Testers analyze these requirements to identify potential areas for testing and

define the scope of testing activities.

1.

Test Planning: Building on the understanding of requirements, this phase involves
creating a comprehensive test plan. This plan outlines the testing strategy,
methodology, and resources required for the testing process. Key aspects of the test
plan include:
o Test Scope: Defining what will be tested and what won't.
o Test Objectives: Specifying the goals of testing, such as finding defects,
improving usability, or ensuring performance benchmarks are met.
Test Cases: Developing test cases that simulate real-world usage scenarios
and identify potential issues.
Testing Schedule: Outlining the timeline for different testing activities.
Testing Resources: Identifying the required personnel, tools, and hardware
for testing.
Test Case Design and Development: This phase involves creating detailed test cases
that translate the test plan into actionable steps. A well-written test case specifies:
o Test Steps: A clear sequence of actions to be performed by the tester.
o Expected Results: The anticipated outcome for each test case.
o Pass/Fail Criteria: Defining the conditions that determine whether a test case
has passed or failed.
Test Environment Setup: A crucial phase that involves setting up a testing

environment that closely resembles the real-world environment where the software will

be deployed. This may involve installing necessary software, configuring hardware,

and creating test data.

Test Execution: This is where the rubber meets the road. Testers meticulously
execute the designed test cases, following the pre-defined steps and recording their
observations. Any deviations from expected behavior are documented as defects or

bugs.
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5. Test Closure: Once all test cases have been executed, the testing phase nears
completion. This stage involves:
o Defect Reporting: Logging identified defects using a bug tracking system,
providing detailed descriptions and steps to reproduce the issue.

Test Reporting: Creating a comprehensive test report that summarizes the

testing activities, test results, identified defects, and overall test coverage

achieved.
6. Defect Retesting: After developers fix the reported defects, testers re-execute the
relevant test cases to verify that the issues have been resolved effectively. This iterative

process continues until all critical defects are addressed.
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