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    Introduction to Systems 

 

1.1 Theory of Systems 

Long Answer Questions (LAQs) 

Q.1: Explain the basic concepts of systems and their importance.  

Ans:  A system is described by its objectives, components, communication among 

components, and the environment in which it works. Understanding the basic 

concepts of systems is crucial as it helps in analyzing and improving the efficiency 

and efficacy of the system. The objective of a system is its purpose or goal, which 

guides its operation. Components are the building blocks that play specific roles and 

contribute to the overall functionality. Communication among components ensures 

smooth and organized functioning, while interaction with the environment allows 

systems to adapt and respond to external factors. Systems can be simple, like a 

thermostat, or complex, like the human body or a computer network. Understanding 

these concepts helps in identifying problems, improving performance, and refining 

system design, ultimately leading to better systems that meet their objectives. 

Q.2:  Discuss the different types of system objectives and provide examples.  

Ans:  Systems can have various objectives depending on their nature and purpose. 

Common objectives include information processing, supporting other systems, and 

achieving specific goals. Information processing involves collecting, storing, 

processing, and distributing information. For example, a computer system processes 

user data to produce meaningful outputs, and the human brain processes information 

received by the senses to perceive the environment. Supporting other systems means 

providing a platform or infrastructure for other systems to work. For example, a cell 

phone runs different applications, and the sun provides energy for all species on Earth 

to live. Achieving specific goals involves completing tasks or processes. For example, 

a thermostat maintains a set temperature, and a car engine converts fuel into 

mechanical energy efficiently. Understanding these objectives helps in designing and 

developing systems that fulfil their intended purposes. 

Q.3:  Describe the interaction between a system and its environment, and explain the 

significance of this interaction.  

Ans:  Systems constantly interact with their environment through inputs and outputs. 

The environment includes everything external to the system that interacts with it. This 
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interaction is significant because it influences the system's performance and behaviour 

by providing inputs and receiving outputs. For example, a weather monitoring system 

receives data from environment sensors and provides the current status of the weather 

and future forecasts to users. In a computing system, computers interact and 

communicate with peripheral devices like printers and scanners. In a biological 

system, animals interact with plants and other animals, forming a food chain. 

Understanding this interaction helps in designing systems that can adapt to changes in 

their environment and continue to function effectively. This adaptability is crucial for 

intelligent systems that need to respond to dynamic and unpredictable external 

factors. 

Short Answer Questions 
Q.1: What is a system?  

Ans: A system is an organized set of components that are coordinated to perform a 

designated function. 

Q.2: Give an example of a system.  

Ans: An example of a system is a car, which is made up of an engine, wheels, brakes, and 

other related items. 

Q.3: What is an Information System?  

Ans: An Information System is an organized set of components that are coordinated to 

perform a designated function, specifically related to information processing. 

Q.4: What is Systems Theory?  

Ans: Systems Theory is a branch of science that deals with complicated structures in living 

organisms and interprets the existing world from different perspectives. 

Q.5: What are the levels at which systems can be observed?  

Ans: Systems can be observed at all levels of existence, from nature to human-designed 

systems. 

Q.6: What are the components of a system?  

Ans: Components are the building blocks of a system, each playing a specific role and 

contributing to the overall functionality of the system. 

Q.7: What is the objective of a transport system?  

Ans: The objective of a transport system is to transfer people and products securely and 

effectively between locations. 

 

Q.8: What are the common objectives of systems?  

Ans: Common objectives include information processing, supporting other systems, and 

achieving specific goals. 

Q.9: What is a static environment in a system?  

Ans: A static environment remains unchanged unless the system provides an output. 
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Q.10: What is a dynamic environment in a system?  

Ans: A dynamic environment can change independently of the system's output. 

Q.11: What is a deterministic system?  

Ans: A deterministic system is characterized by its fully known and certain impact of its 

output on the environment. 

Q.12: What is a non-deterministic system?  

Ans: A non-deterministic system has an impact characterized by inherent uncertainty, 

randomness, or probability. 

Q.13: Why is communication among system components important?  

Ans: Communication ensures that components work together in an organized and smooth 

manner to achieve the system's objectives. 

Q.14: How do systems interact with their environment?  

Ans: Systems interact with their environment through inputs and outputs. 

Q.15: Give an example of a system's interaction with its environment.  

Ans: weather monitoring system receives data from environment sensors and provides 

weather status and forecasts to users. 

MCQ’s 
1.  What is an Information System? 

A) A single component that performs a function 

B) An organized set of components that perform a designated function 

C) A system with no components   

D) A system with only one component 

2.  What is Systems Theory? 

A) A branch of science that deals with simple structures 

B) A branch of science that deals with complicated structures in living organisms 

C) A branch of science that deals with non-living organisms 

D) A branch of science that deals with only physical objects 

3.  What are the basic concepts of systems? 

A) Objectives, components, communication, and environment 

B) Objectives, components, and communication 

C) Components, communication, and environment 

D) Objectives, components, and environment 

4.  What is the primary goal of a computer system? 

A) To process data and provide useful information to users 

B) To collect, store, and distribute information 

C) To provide a platform for other systems 

D) To achieve specific goals 
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5.  What type of system objective is collecting, storing, processing, and distributing 

information? 

A) Information processing  B) Supporting other systems 

C) Achieving specific goals  D) None of the above 

6.  What is the role of components in a system? 

A) They work independently 

B) They contribute to the overall functionality of the system 

C) They have no specific role  D) They are not necessary 

7.  What is the environment of a system? 

A) Everything internal to the system 

B) Everything external to the system that interacts with it 

C) The components of the system D) The objectives of the system 

8.  What type of environment remains unchanged unless the system provides an 

output? 

A) Dynamic  B) Static C) Deterministic D) Non-deterministic 

9. What type of environment can change independently of the system's output? 

A) Static  B) Dynamic C) Deterministic D) Non-deterministic 

10. What is the characteristic of a deterministic system? 

A) Its impact on the environment is uncertain 

B) Its impact on the environment is fully known and certain 

C) It is dynamic   D) It is static 

11. What is the characteristic of a non-deterministic system? 

A) Its impact on the environment is fully known and certain 

B) Its impact on the environment is uncertain 

C) It is dynamic   D) It is static 

12.  Why is communication among system components important? 

A) It ensures components work independently 

B) It ensures components work together in an organized and smooth manner 

C) It is not necessary   D) It is only necessary for complex systems 

13. How do systems interact with their environment? 

A) Through inputs and outputs B) Through components and objectives 

C) Through communication and interaction 

D) Through static and dynamic environments 

14. What is an example of a system with a simple objective? 

A) A thermostat system  B) A computer system 

C) A biological system  D) A social system 
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15. What is an example of a system with a complex objective? 

A) A thermostat system  B) A computer system 

C) A biological system  D) A social system 

16. What is the purpose of analyzing a system's operation? 

A) To understand its components B) To understand its objectives 

C) To understand its environment D) To improve its efficiency and efficacy 

17. What is the benefit of understanding a system's environment? 

A) It helps to improve the system's efficiency 

B) It helps to understand the system's components 

C) It helps to understand the system's objectives 

D) It helps to identify problems and improve system design 

18. What is the role of intelligent systems in a dynamic environment? 

A) They adjust to changes in the environment B) They remain unchanged 

C) They stop functioning      D) They become less efficient 

19. What is a property of a system's environment that affects system design? 

A) Static vs. dynamic   B) Deterministic vs. non-deterministic 

C) Both A and B   D) Neither A nor B 

20. What type of system is characterized by its fully known and certain impact on 

the environment? 

A) Deterministic    B) Non-deterministic 

C) Dynamic    D) Static 

21. What type of system is characterized by its uncertain impact on the 

environment? 

A) Deterministic   B) Non-deterministic 

C) Dynamic    D) Static 

22. What is an example of a system that receives data from the environment? 

A) A computing system  B) A weather monitoring system 

C) A biological system  D) A social system 

23. What is an example of a system that provides data to the environment? 

A) A computing system  B) A weather monitoring system 

C) A Machine operation system D) None of these 

24. What is an example of a system that interacts with its environment through 

inputs and outputs? 

A) A computing system  B) A weather monitoring system 

C) A biological system  D) All of the above 
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25. What is the primary benefit of understanding systems theory? 

A) It helps to understand complex systems 

B) It helps to design new systems 

C) It helps to improve existing systems 

D) All of the above 

Answers Key: 

1 B 2 B 3 A 4 A 5 A 

6 B 7 B 8 B 9 A 10 B 

11 B 12 B 13 A 14 A 15 C 

16 D 17 D 18 A 19 C 20 A 

21 B 22 B 23 B 24 D 25 D 
 

1.2 Types of Systems 

Long Answer Questions (LAQs) 

Q.1: Explain the differences between natural and artificial systems, providing 

examples of each.  

Ans:  Natural systems are those that exist independently of human intervention and 

are governed by natural laws and processes. These systems can vary in form and size, 

ranging from tiny objects like atoms and cells to vast entities like forests, oceans, and 

the cosmos. For example, physical systems such as atoms and planets are natural 

systems that follow the laws of physics, while chemical systems like water involve 

interactions at the molecular level governed by chemistry. Biological systems, 

including living organisms and their interactions, are governed by biological 

processes such as growth and metabolism. Psychological systems, which emerge from 

biological systems, encompass thoughts, emotions, and behaviors, influenced by 

experiences and the environment. 

On the other hand, artificial systems are created by humans to fulfill specific 

purposes or address particular issues. These systems are designed to perform tasks, 

improve efficiency, and provide solutions across various sectors. For instance, 

knowledge systems capture, process, and manage information for decision-making 

and problem-solving. Engineering systems, such as civil engineering frameworks 

(e.g., bridges) and electrical systems (e.g., home automation), apply engineering 

principles to solve technical challenges. Social systems, including academic 

institutions and governments, handle social interactions, governance, and communal 

activities. Each artificial system is deliberately developed to achieve certain goals and 

enhance human productivity and well-being. 

Q.2: Discuss the significance of biological systems and their emergence from chemical 

systems, providing relevant examples.  
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Ans:  Biological systems are integral to understanding life and the interactions of 

living organisms. These systems consist of living entities and their interactions, 

governed by biological processes such as growth, reproduction, and metabolism. 

Biological systems emerge from chemical systems when molecules interact in 

complex ways to form living cells. These cells then organize into tissues, organs, and 

entire organisms. For example, a biological system like a human body is composed of 

numerous cells, each performing specific functions and contributing to the overall 

operation of the organism. 

The transition from chemical to biological systems involves intricate 

molecular interactions. Chemical systems, which include the substances and reactions 

governed by chemistry, provide the foundational building blocks for biological 

systems. For instance, the formation of proteins from amino acids and the replication 

of DNA are processes rooted in chemistry. These molecules interact within cells, 

leading to the development of complex biological structures and functions. An 

example is the process of photosynthesis in plants, where chemical reactions convert 

light energy into chemical energy, fueling growth and sustaining the biological 

system. 

Understanding biological systems is crucial for advancements in medicine, 

environmental science, and various other fields. By studying these systems, scientists 

can develop treatments for diseases, devise strategies for conservation, and gain 

insights into the fundamental principles of life. The interplay between chemical and 

biological systems highlights the interconnectedness of natural processes and the 

importance of studying these systems to address real-world challenges and improve 

human well-being. 

Short Answer Questions: 
Q.1: What are the two main types of systems? 

Ans: Natural systems and artificial systems. 

Q.2: What defines a natural system? 

Ans: Natural systems exist in nature and operate independently of human involvement, 

governed by natural laws and processes. 

Q.3: Give an example of a natural physical system. 

Ans: An example is the cosmos, which includes planets, stars, and galaxies. 

Q.4: What do chemical systems involve? 

Ans: Chemical systems involve substances and their interactions, transformations, and 

reactions. 

Q.5: How is water (H₂O) formed in chemical systems? 

Ans: Water is formed when hydrogen atoms bond with oxygen atoms, following chemical 

rules and reactions. 

Q.6: What processes govern biological systems? 

Ans: Biological systems are governed by biological processes such as growth, 

reproduction, and metabolism. 
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Q.7: What do psychological systems encompass? 

Ans: Psychological systems involve the mind and behavior, including thoughts, emotions, 

and mental processes. 

Q.8: What is the purpose of artificial systems? 

Ans: Artificial systems are created by humans to fulfill specific needs or purposes. 

Q.9: What is a knowledge system? 

Ans: A knowledge system is developed to capture, process, facilitate, store, retrieve, and 

manage information. 

Q.10: Give an example of an engineering system. 

Ans: A civil engineering system such as a bridge, which provides a passage over water, 

valleys, or roads. 

Q.11: What do mechanical engineering systems focus on? 

Ans: They focus on planning and creating devices that utilize external forces to accomplish 

work. 

Q.12: How do electrical engineering systems operate? 

Ans: They involve the study and application of electricity, electronics, and 

electromagnetism to develop electrical systems. 

Q.13: What is the role of software engineering systems? 

Ans: To design, develop, and maintain software to perform specific tasks and eradicate 

errors. 

Q.14: What is an example of a social system? 

Ans: Academic institutions like schools, colleges, and universities. 

Q.15: What do governments represent in social systems? 

Ans: Organizational institutions that wield authority and control over a community or 

country. 

 

 

 

 

MCQ’s 
1. What are the two broad categories of systems? 

A) Natural and Artificial  B) Physical and Biological 

C) Chemical and Psychological D) Social and Engineering 

2. Which type of system exists in nature without human intervention? 

A) Artificial System   B) Natural System 

C) Physical System   D) Biological System 

3. What governs natural systems? 

A) Human laws   B) Natural laws and processes 

C) Chemical reactions   D) Physical forces 
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4. Which of the following is an example of a physical system? 

A) Water (H₂O)   B) Hydrogen gas (H) 

C) A robotic arm   D) A bridge 

5.  What type of system involves substances and their interactions? 

A) Physical System   B) Chemical System 

C) Biological System   D) Psychological System 

6. Which system emerges from physical systems when atoms and molecules 

interact? 

A) Chemical System   B) Biological System 

C) Psychological System  D) Social System 

7. What type of system consists of living organisms and their interactions? 

A) Biological System   B) Chemical System 

C) Physical System   D) Psychological System 

8. Which system involves the mind and behavior? 

A) Biological System   B) Chemical System 

C) Physical System   D) Psychological System 

9. What type of system is created by people to fulfill specific functions? 

A) Natural System   B) Artificial System 

C) Physical System   D) Biological System 

10. Which of the following is an example of an artificial system? 

A) A forest    B) A robotic arm 

C) A human body   D) A river 

11. What is the primary purpose of artificial systems? 

A) To exist in nature  B) To fulfill specific functions or address issues 

C) To govern natural laws  D) To involve substances and interactions 

 

 

12. Which type of artificial system is developed to capture, process, and manage 

information? 

A) Knowledge System  B) Engineering System 

C) Social System   D) Physical System 

13. What is mathematics considered in the context of knowledge systems? 

A) A field of study   B) A type of artificial system 

C) A physical system   D) A biological system 

14. Which of the following is an example of a knowledge system? 

A) A database system   B) A robotic arm 

C) A bridge    D) A water treatment plant 
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15. What type of artificial system involves the application of engineering concepts to 

perform tasks or solve technical challenges? 

A) Knowledge System  B) Engineering System 

C) Social System   D) Physical System 

16. Which of the following is an example of an engineering system? 

A) A robotic arm   B) A bridge 

C) A water treatment plant  D) All of the above 

17. What type of engineering system focuses on converting raw materials into useful 

products through chemical processes? 

A) Civil Engineering System  B) Mechanical Engineering System 

C) Chemical Engineering System D) Electrical Engineering System 

18. Which of the following is an example of a social system? 

A) A robotic arm   B) An academic institution 

C) A water treatment plant  D) A bridge 

19. What is the primary goal of social systems? 

A) To exist in nature 

B) To fulfill specific functions or address issues 

C) To maintain order, provide services, and facilitate social connections 

D) To involve substances and interactions 

20. Which of the following is an example of a social system? 

A) A government   B) An organization 

C) An academic institution  D) All of the above 

21. What type of system is a human body an example of? 

A) Natural System   B) Artificial System 

C) Physical System   D) Biological System 

 

22. Which system emerges from chemical systems when molecules interact in 

complex ways? 

A) Biological System   B) Psychological System 

C) Social System   D) Physical System 

23. What type of system involves thoughts, emotions, and mental processes? 

A) Biological System   B) Chemical System 

C) Physical System   D) Psychological System 

24. Which of the following is an example of an artificial system in the context of 

engineering? 

A) A bridge    B) A robotic arm 

C) A water treatment plant  D) All of the above 
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25. What is the primary purpose of knowledge systems in artificial systems? 

A) To maintain order and provide services 

B) To capture, process, and manage information 

C) To convert raw materials into useful products 

D) To involve substances and interactions 

Answers Key: 

1 A 2 B 3 B 4 B 5 B 

6 A 7 A 8 D 9 B 10 B 

11 B 12 A 13 A 14 A 15 B 

16 D 17 C 18 B 19 C 20 D 

21 A 22 A 23 D 24 D 25 B 

 

1.3 System and Science 
Long Answer Questions (LAQs): 

Q.1: Explain the empirical cycle in natural science and its importance in 

understanding natural phenomena. 

Ans:  The empirical cycle in natural science is a systematic method used to uncover 

the objectivity and functionality of natural systems in the natural world. The cycle 

consists of four main steps: observation, question, hypothesis, and conclusion. 

Scientists start by observing a natural phenomenon, which leads to a question about 

the observed event. Next, they formulate a hypothesis, which is a tentative 

explanation for the phenomenon. This hypothesis is then tested through experiments 

and further observations. Based on the results, scientists draw conclusions that either 

support or refute the hypothesis. This cycle is crucial because it allows scientists to 

systematically and objectively understand and describe natural phenomena, ensuring 

that their findings are based on empirical evidence rather than speculation. 

Q.2: Discuss the regulative cycle in design science and its role in developing new 

systems or artifacts. 

Ans:  The regulative cycle in design science is a systematic process used to design 

and create new artifacts (tools, systems, methods) to achieve specific goals. The cycle 

consists of four main steps: problem investigation/identification, solution design, 

solution implementation, and solution evaluation. The process begins with identifying 

and investigating a problem that needs to be solved or a goal that needs to be 

achieved. Based on this understanding, researchers design a solution, which could be 

a new tool, system, or method. This solution is then implemented and tested in a real-

world setting. Finally, the implemented solution is evaluated to determine its 
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effectiveness and any areas that need improvement. The regulative cycle is important 

because it ensures that the development of new systems or artifacts is systematic, 

evidence-based, and goal-oriented, ultimately leading to practical and effective 

solutions for real-world problems. 

Short Answer Questions (SAQs): 

Q.1: What is knowledge? 

Ans: Knowledge is our understanding of various systems in the universe around and within 

us. 

Q.2: How is science related to knowledge? 

Ans: Science is a systematic way to validate our understanding of various systems in the 

universe. 

Q.3: What are the two main types of science? 

Ans: The two main types of science are natural science and design science. 

Q.4: How do natural and design sciences differ in their approach? 

Ans: Natural science studies existing natural systems to understand their workings, while 

design science creates new systems (artefact’s) to solve problems or achieve specific 

goals. 

Q.5: What is the nature of natural science? 

Ans: The nature of natural science is descriptive. 

Q.6: What is the empirical cycle in natural science? 

Ans: The empirical cycle in natural science includes observation, question, hypothesis, and 

conclusion. 

Q.7: What is the nature of design science? 

Ans: The nature of design science is prescriptive. 

Q.8: What is the regulative cycle in design science? 

Ans: The regulative cycle in design science includes problem investigation/identification, 

solution design, solution implementation, and solution evaluation. 

Q.9: What is the focus of natural science of computer science? 

Ans: The natural science of computer science focuses on finding the basic rules that control 

how computer systems work. 

Q.10: What is the focus of design science of computer science? 

Ans: The design science of computer science focuses on creating and improving computer 

tools and systems to make them work better. 

MCQ’s 

1. What is the main goal of science? 

A) To create new systems 
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B) To validate our understanding of the universe 

C) To study natural phenomena D) To solve problems 

2. What are the two main types of science? 

A) Natural Science and Design Science 

B) Computer Science and Information Technology 

C) Biology and Chemistry  D) Physics and Mathematics 

3. What does natural science study? 

A) Existing natural systems  B) Artificial systems 

C) Computer algorithms  D) Software development 

4. What is the nature of natural science? 

A) Prescriptive   B) Descriptive 

C) Analytical    D) Synthetic 

5. What cycle do natural scientists follow? 

A) Regulative cycle   B) Empirical cycle 

C) Scientific method   D) Design cycle 

6. What is design science focused on? 

A) Studying existing natural systems B) Creating new systems to solve problems 

C) Analyzing algorithms  D) Developing software 

7. What is the nature of design science? 

A) Descriptive    B) Prescriptive 

C) Analytical    D) Synthetic 

8. What cycle do design science researchers follow? 

A) Empirical cycle   B) Regulative cycle 

C) Scientific method   D) Design cycle 

9. What is computer science the study of? 

A) How computers work and their limitations 

B) How to design new software 

C) How to analyze algorithms D) How to solve mathematical problems 

10. Which sciences are used to understand computer science? 

A) Natural Science and Design Science 

B) Computer Science and Information Technology 

C) Biology and Chemistry  D) Physics and Mathematics 

11. What does the natural science of computer science focus on? 

A) Creating new software tools 

B) Finding basic rules that control computer systems 

C) Analyzing algorithms  D) Developing new programming languages 

12. What is the study of algorithms in computer science? 

A) Analyzing existing algorithms to understand their efficiency 
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B) Creating new algorithms to solve specific problems 

C) Developing new software tools D) Improving existing computer systems 

13. What is an example of design science in computer science? 

A) Studying the ecosystem of a forest 

B) Developing a new software system to manage forest data 

C) Analyzing algorithms  D) Creating a new programming language 

14. What is the regulative cycle in design science? 

A) A cycle that involves observation, hypothesis, and experimentation 

B) A cycle that involves problem investigation, solution design, and solution 

implementation 

C) A cycle that involves analyzing algorithms and developing new software tools 

D) A cycle that involves studying natural phenomena and creating new systems 

15. What is the empirical cycle in natural science? 

A) A cycle that involves problem investigation, solution design, and solution 

implementation 

B) A cycle that involves observation, hypothesis, and experimentation 

C) A cycle that involves analyzing algorithms and developing new software tools 

D) A cycle that involves studying natural phenomena and creating new systems 

16. What is an example of natural science? 

A) Developing a new software system to manage forest data 

B) Studying the ecosystem of a forest 

C) Creating a new programming language 

D) Analyzing algorithms 

17. What is the main difference between natural science and design science? 

A) Natural science studies existing systems, while design science creates new systems 

B) Natural science creates new systems, while design science studies existing systems 

C) Natural science analyzes algorithms, while design science develops new software 

tools 

D) Natural science develops new software tools, while design science analyzes 

algorithms 

18. What is the goal of design science in computer science? 

A) To find basic rules that control computer systems 

B) To create and improve computer tools and systems 

C) To analyze algorithms 

D) To develop new programming languages 

19. What is an example of design science in computer science? 

A) Studying different sorting algorithms 

B) Developing a new programming language 
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C) Creating a more efficient database management system 

D) Analyzing the ecosystem of a forest 

20. What is computer science a combination of? 

A) Natural Science and Design Science 

B) Computer Science and Information Technology 

C) Biology and Chemistry  D) Physics and Mathematics 

Answers Key: 

1 B 2 A 3 A 4 B 5 B 

6 B 7 B 8 B 9 A 10 A 

11 B 12 A 13 B 14 B 15 B 

16 B 17 A 18 B 19 C 20 A 

 

1.4 Computer as a System 
Long Answer Questions (LAQs) 

Q.1: Explain the interaction among the various components of a computer when a 

user attempts to open a file. 

Ans:  When a user attempts to open a file, several components of the computer work 

in unison to make this action possible. First, the user double-clicks on the file icon 

using the mouse or presses a key combination on the keyboard. This action generates 

a signal that is sent to the computer’s operating system via the input device. The 

operating system then communicates with the CPU, instructing it to locate the file in 

the storage (Hard Drive or SSD). The CPU processes this instruction and fetches the 

required data from the storage. During this process, RAM is used to temporarily store 

the data and instructions needed for the CPU to execute the command. The operating 

system then interprets the data and instructs the output device, such as the monitor, to 

display the file content on the screen. This entire process involves seamless 

communication among the input device, operating system, CPU, storage, RAM, and 

output device to accomplish the task initiated by the user. 

Q.2: Describe the components of a computer system and their roles in data processing 

and task execution. 

Ans:  A computer system is composed of several essential components that 

collectively enable data processing and task execution. Interface components, 

including input devices like the keyboard and mouse, allow users to interact with the 

computer. Output devices, such as monitors and printers, present the results of the 

computer's operations. The processing components consist of the CPU (Central 

Processing Unit), which is the brain of the computer responsible for computations and 

executing commands. RAM (Random Access Memory) provides transient storage for 
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data and instructions that the CPU uses during processing. Permanent storage, such as 

hard drives or SSDs, stores data and software for future use. The operating system is 

crucial as it manages communication between interface components and determines 

the actions to be taken. Application software runs on top of the operating system to 

perform specific tasks like word processing and gaming. Communication 

components, including the motherboard and system buses (data bus, address bus, and 

control bus), interconnect all parts of the computer and facilitate data flow and control 

signals. Together, these components enable the computer to efficiently process data 

and execute a wide range of tasks. 

Short Answer Questions: 

Q.1: What is the main objective of a computer? 

Ans: To perform computations, process data, and execute different tasks efficiently. 

Q.2: What are interface components in a computer system? 

Ans: Input devices such as keyboards and mice, and output devices such as monitors and 

printers. 

Q.3: What does CPU stand for, and what is its role? 

Ans: CPU stands for Central Processing Unit, and it is responsible for computations and 

executing commands. 

 

Q.4: What is the difference between RAM and Storage? 

Ans: RAM is transient storage for data and instructions used by the CPU, while storage 

(Hard Drive or SSD) is permanent storage for data and software. 

Q.5: What role does the operating system play in a computer? 

Ans: It receives information from interface components and determines the appropriate 

actions to take. 

Q.6: What is application software? 

Ans: Programs executed by the operating system to perform specific tasks. 

Q.7: What is the purpose of the motherboard in a computer? 

Ans: It serves as the primary circuit board that interconnects all components. 

Q.8: What are the three types of system buses? 

Ans: Data bus, address bus, and control bus. 

Q.9: What happens when you double-click on a file icon? 

Ans: The input device sends a signal to the computer to open the file. 

Q.10: Give an example of an external device that interacts with a computer system. 

Ans: Power Supply, Network, or Peripherals like printers and scanners. 

Q.11: How does a network connect a computer to other systems? 

Ans: It connects the computer to other systems and the Internet. 

Q.12: What does a computer rely on to function correctly? 
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Ans: A stable power supply. 

Q.13: What is the role of peripherals in a computer system? 

Ans: They expand the computer's capabilities, e.g., printers, scanners, and external discs. 

Q.14: How do input devices like a keyboard and mouse communicate with the 

computer? 

Ans: They send sensory input to the computer's operating system. 

Q.15: What types of tasks can application software perform? 

Ans: Specific tasks such as word processing, web browsing, and gaming. 

MCQ’s 
1. What is the main objective of a computer? 

a) To perform computations and process data 

b) To play games and watch videos 

c) To connect to the internet  d) To store data only 

2. Which component allows users to interact with the computer? 

a) CPU      b) Interface components   c) Storage devices d) Operating system 

 

 

3. What is the function of the CPU? 

a) To store data permanently  b) To provide power to the computer 

c) To execute commands and perform computations 

d) To connect to the internet 

4. What is RAM? 

a) A permanent storage device 

b) A transient storage that stores data and instructions 

c) A type of CPU   d) A type of motherboard 

5. What is the function of the operating system? 

a) To provide power to the computer b) To connect to the internet 

c) To receive information from interface components and determine actions 

d) To store data permanently 

6. What is application software? 

a) A type of operating system  b) A program that performs a specific task 

c) A type of CPU   d) A type of motherboard 

7. What is the motherboard? 

a) A type of CPU 

b) A primary circuit board that interconnects all components 

c) A type of storage device  d) A type of power supply 

8. What is a system bus? 

a) A type of CPU 
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b) A collection of electrically conductive cables that transmit data 

c) A type of storage device  d) A type of power supply 

9. What are the three types of buses? 

a) Data bus, address bus, and control bus 

b) CPU bus, motherboard bus, and power bus 

c) Storage bus, interface bus, and communication bus 

d) Input bus, output bus, and processing bus 

10. What happens when you open a file using your mouse or keyboard? 

a) The computer shuts down  b) The computer restarts 

c) Several components of the computer interact seamlessly 

d) The computer freezes 

11. What is the function of the power supply? 

a) To provide power to the computer b) To connect to the internet 

c) To store data permanently 

d) To execute commands and perform computations 

12. What is a network? 

a) A type of CPU   b) A type of storage device 

c) A connection to other systems and the internet 

d) A type of power supply 

13. What are peripherals? 

a) Devices that provide power to the computer 

b) Devices that connect to the internet 

c) Devices that expand the computer's capabilities 

d) Devices that store data permanently 

14. How does a computer interact with its environment? 

a) Through user input   b) Through network communication 

c) Through power supply  d) All of the above 

15. What happens when a user types on the keyboard? 

a) The computer shuts down  b) The computer restarts 

c) The computer processes the input to display text on the screen 

d) The computer freezes 

16. What is the function of the interface components? 

a) To provide power to the computer b) To connect to the internet 

c) To allow users to interact with the computer 

d) To store data permanently 

17. What is the function of the storage devices? 

a) To provide power to the computer b) To connect to the internet 
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c) To store data permanently 

d) To execute commands and perform computations 

18. What is the function of the communication components? 

a) To provide power to the computer 

b) To connect to the internet 

c) To allow different components to communicate with each other 

d) To store data permanently 

19. What is the function of the data bus? 

a) To transmit control signals  b) To transmit address information 

c) To transmit data between components 

d) To provide power to the computer 

20. What is the function of the address bus? 

a) To transmit control signals  b) To transmit data between components 

c) To transmit address information d) To provide power to the computer 

21. What is the function of the control bus? 

a) To transmit data between components 

b) To transmit address information 

c) To transmit control signals  d) To provide power to the computer 

22. How do the components of a computer interact with each other? 

a) They work independently  b) They interact seamlessly to perform tasks 

c) They only interact through the CPU 

d) They only interact through the operating system 

23. What is the function of the operating system in relation to interface components? 

a) To provide power to the computer 

b) To connect to the internet 

c) To receive information from interface components and determine actions 

d) To store data permanently 

24. What happens when a computer sends and receives data over the internet? 

a) The computer shuts down  b) The computer restarts 

c) The computer processes the data to display information on the screen 

d) The computer freezes 

25. Why is a stable power supply important for a computer? 

a) So it can connect to the internet b) So it can store data permanently 

c) So it can function correctly  d) So it can process data faster 

Answers Key: 

1 A 2 B 3 C 4 B 5 C 

6 B 7 B 8 B 9 A 10 C 

11 A 12 C 13 C 14 D 15 C 
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16 C 17 C 18 C 19 C 20 C 

21 C 22 B 23 C 24 C 25 C 

 

1.5 The Architecture of von Neumann Computers 
Long Answer Questions (LAQs) 

Q.1: Explain the key components of the von Neumann architecture and their 

functions. 

Ans:  The von Neumann architecture consists of four primary components: memory, 

the Central Processing Unit (CPU), input mechanisms, and output mechanisms. The 

memory serves as the storage for both input data and program instructions required 

for CPU processing. For example, Random Access Memory (RAM) in a computer 

stores active program data for quicker access. 

The CPU, often referred to as the brain of the computer, is responsible for 

executing commands provided by the memory. It has two main components: the 

Arithmetic Logic Unit (ALU) and the Control Unit (CU). The ALU performs 

mathematical computations and logical operations, such as addition and subtraction. 

The CU, on the other hand, governs the activities of the CPU by instructing the ALU 

and memory to execute tasks according to program instructions, ensuring proper and 

timely execution. 

Input devices enable users to input data and instructions into the computer 

system. Examples include keyboards, mice, and microphones. These devices transmit 

data to the CPU for processing. Output devices present or communicate the outcomes 

of tasks executed by the computer. Common examples are monitors and printers, 

which display or print the results of data processing. 

Additionally, the system bus is a crucial communication mechanism that 

facilitates the movement of data between components within the computational 

system. It comprises three types of buses: Data Bus (transports data), Address Bus 

(maintains data destination information), and Control Bus (transports control 

electrical signals). 

Q.2: Describe the working of the von Neumann architecture, including the stages of 

instruction execution. 

Ans:  The von Neumann architecture encompasses three essential stages for a CPU 

to carry out instructions: fetching, decoding, and execution. The first stage, fetching, 

involves the central processing unit retrieving an instruction from the computer's 

memory. The Program Counter (PC) stores the memory address of the next 

instruction to be executed, and once the address is determined, the instruction is 

retrieved and placed into the Instruction Register (IR). 
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The second stage, decoding, requires the Control Unit (CU) to decode the 

opcode (operation code) of the instruction. This process determines the necessary 

procedures and data required for execution. The CU interprets the instruction and 

prepares the CPU for the final stage. 

The third stage, execution, involves processing the instruction. If the 

instruction requires a computation, the Arithmetic Logic Unit (ALU) performs the 

mathematical or logical operations. Tasks that involve transferring data between 

various locations are managed by the CU. Once the instruction is executed, the 

outcome is either returned to memory for storage or sent to an output device for 

communication. 

Throughout these stages, the von Neumann architecture ensures that 

instructions are processed sequentially, one after another, following the steps in the 

order they are written. This systematic approach allows for efficient execution of 

programs and tasks. 

Q.3: Discuss the advantages and disadvantages of the von Neumann architecture. 

Ans:  The von Neumann architecture has several advantages and disadvantages that 

impact its effectiveness and efficiency. One of the primary advantages is its 

simplified design. By combining instructions and data into a single memory area, the 

architecture is streamlined, making it easier to implement and manage. This design 

also allows for flexibility, as programs can be easily changed by modifying the 

contents of memory. 

However, there are notable disadvantages to the von Neumann architecture. 

One major drawback is the von Neumann bottleneck, which occurs when a single 

memory area limits the CPU's ability to retrieve instructions and data quickly. This 

bottleneck can hinder the overall performance of the computer, as the CPU may spend 

more time waiting for data and instructions to be fetched from memory. 

Another significant disadvantage is the security risk posed by storing both 

data and instructions in the same memory area. This arrangement makes it possible 

for one program to alter another program's instructions, potentially leading to security 

breaches and unintended behavior. For example, a malicious program could modify 

the instructions of another program to execute harmful actions. 

Despite these limitations, the von Neumann architecture has been instrumental 

in the evolution of computing technology. It serves as a foundational model for many 

modern computer systems, ensuring that data and instructions are properly processed. 

Its influence continues to shape the design and structure of contemporary computers, 

highlighting its importance in the history of computing. 

Short Answer Questions (SAQs) 
Q.1: What are the four primary components of the von Neumann architecture? 
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Ans: Memory, Central Processing Unit (CPU), input mechanisms, and output mechanisms. 

Q.2: Who developed the von Neumann architecture? 

Ans: The von Neumann architecture was developed by mathematician and physicist John 

von Neumann during the 1940s. 

Q.3: What is the function of the memory in the von Neumann architecture? 

Ans: The memory stores both input data and the instructions (program) required for CPU 

processing. 

Q.4: Name the two main components of the CPU in the von Neumann architecture. 

Ans: The Arithmetic Logic Unit (ALU) and the Control Unit (CU). 

Q.5: What does the Arithmetic Logic Unit (ALU) do? 

Ans: The ALU performs mathematical computations and logical operations. 

Q.6: What is the role of the Control Unit (CU)? 

Ans: The CU governs the activities of the CPU by instructing the ALU and memory to 

execute tasks according to program instructions. 

Q.7: Give examples of input devices in the von Neumann architecture. 

Ans: Keyboard, mouse, and microphone. 

Q.8: What are the functions of output devices? 

Ans: Output devices present or communicate the outcomes of tasks executed by the 

computer. 

Q.9: What is the system bus in the von Neumann architecture? 

Ans: A communication mechanism that facilitates the movement of data between 

components inside a computational system. 

Q.10: What are the three types of buses in a system bus? 

Ans: Data Bus, Address Bus, and Control Bus. 

Q.11: What is the first stage of instruction execution in the von Neumann architecture? 

Ans: Fetching: The CPU retrieves an instruction from the computer's memory. 

Q.12: What does the Program Counter (PC) do? 

Ans: The PC stores the memory address of the subsequent instruction to be executed. 

Q.13: What is the role of the Instruction Register (IR)? 

Ans: The IR stores the instruction retrieved from memory for execution. 

Q.14: What occurs during the decoding stage? 

Ans: The Control Unit (CU) decodes the opcode (operation code) of the instruction to 

determine the required procedures and data. 

Q.15: What are the key characteristics of the von Neumann computer architecture? 

Ans: Single memory store, sequential execution, and stored program concept. 

MCQ’s 
1. Who is the mathematician and physicist behind the development of the Von 

Neumann architecture? 
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A) John von Neumann  B) Alan Turing 

C) Charles Babbage   D) Ada Lovelace 

2. What are the four primary components of the Von Neumann architecture? 

A) Memory, CPU, Input, and Output  B) Memory, CPU, Storage, and Network 

C) Memory, CPU, Input, and Storage D) Memory, CPU, Output, and Network 

3. What is the function of the Arithmetic Logic Unit (ALU)? 

A) To perform mathematical computations and logical operations 

  

 

B) To control the activities of the CPU 

C) To store data and instructions D) To provide input and output 

4. What is the Control Unit (CU) responsible for? 

A) Executing instructions  B) Governing the activities of the CPU 

C) Storing data and instructions D) Providing input and output 

5. What is the system bus composed of? 

A) Data Bus, Address Bus, and Control Bus 

B) Data Bus, Address Bus, and Memory Bus 

C) Data Bus, Control Bus, and Memory Bus 

D) Address Bus, Control Bus, and Memory Bus 

6. What is the function of the Data Bus? 

A) To transport data    B) To transport instructions 

C) To control the activities of the CPU D) To store data and instructions 

7. What is the function of the Address Bus? 

A) To transport data    B) To transport instructions 

C) To control the activities of the CPU D) To store data and instructions 

8. What is the function of the Control Bus? 

A) To transport data    B) To transport instructions 

C) To control the activities of the CPU D) To store data and instructions 

9. What are the three essential stages for a CPU to carry out instructions? 

A) Retrieval, Interpretation, Execution B) Retrieval, Decoding, Execution 

C) Retrieval, Decoding, Storage  D) Retrieval, Interpretation, Storage 

10. What is the first stage in the CPU instruction cycle? 

A) Retrieval  B) Decoding  C) Execution  D) Storage 

11. What is the function of the Program Counter (PC)? 

A) To store the memory address of the subsequent instruction 

B) To store the instruction 

C) To decode the instruction  D) To execute the instruction 
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12. What is the function of the Instruction Register (IR)? 

A) To store the instruction  B) To decode the instruction 

C) To execute the instruction  D) To store the memory address 

13. What is the characteristic of the Von Neumann architecture where both 

program instructions and data are stored in the same memory space? 

A) Single Memory Store  B) Sequential Execution 

C) Stored Program Concept  D) Multiprogramming 

14. What is the characteristic of the Von Neumann architecture where instructions 

are processed one after another in a sequence? 

A) Single Memory Store  B) Sequential Execution 

C) Stored Program Concept  D) Multiprogramming 

15. What is the characteristic of the Von Neumann architecture where programs are 

stored in memory and can be changed by the computer? 

A) Single Memory Store  B) Sequential Execution 

C) Stored Program Concept  D) Multiprogramming 

16. What is the advantage of the Von Neumann architecture where combining 

instructions and data into a single memory area simplifies the design? 

A) Flexibility    B) Simplified Design 

C) Improved Performance  D) Enhanced Security 

17. What is the advantage of the Von Neumann architecture where programs can be 

easily changed by changing memory contents? 

A) Flexibility    B) Simplified Design 

C) Improved Performance  D) Enhanced Security 

18. What is the disadvantage of the Von Neumann architecture where a single 

memory area limits the CPU's ability to retrieve instructions and data quickly? 

A) Von Neumann Bottleneck  B) Memory Constraint 

C) CPU Limitation   D) Performance Issue 

19. What is the disadvantage of the Von Neumann architecture where having data 

and instructions stored in the same area poses a security risk? 

A) Security Risk   B) Performance Issue 

C) Memory Constraint  D) CPU Limitation 

20. What is the key aspect of the Von Neumann architecture? 

A) Separation of instructions and data  B) Combination of instructions and data 

C) Use of multiple processors   D) Use of multiple memory 

21. What is the role of the CPU in the Von Neumann architecture? 

A) To store data and instructions B) To provide input and output 

C) To execute instructions and perform calculations 

D) To control the flow of data 
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22. What is the term for the communication mechanism that facilitates the 

movement of data between components inside a computational system? 

A) System Bus B) Data Bus C) Address Bus D) Control Bus 

23. Who is credited with the development of the Von Neumann architecture during 

the 1940s? 

A) Charles Babbage B) Alan Turing C) John von Neumann D) Ada Lovelace 

 

Answers Key: 

1 A 2 A 3 A 4 B 5 A 

6 A 7 B 8 C 9 B 10 A 

11 A 12 A 13 A 14 B 15 C 

16 B 17 A 18 A 19 A 20 B 

21 C 22 A 23 C 24  25  

 

1.6 The Computing Systems 
Long Answer Questions (LAQs): 

Q.1: Explain the components and roles of a computer network and its significance 

Ans:  A computer network is a system that connects multiple computers and 

devices, enabling the efficient exchange of resources and information. The 

significance of computer networks lies in their ability to share resources, facilitate 

communication, and manage data efficiently. The components of a computer network 

can be broadly categorized into networking hardware and network software. 

Networking hardware includes: 

Routers: Devices that transmit data packets between networks, ensuring the correct data 

reaches the intended destination. 

Switches: Devices that connect various devices within a network, facilitating 

communication between them. 

Network Cables: The physical medium for data transfer, allowing devices to be  

connected physically. 

Network software includes: 

Protocols: Rules and conventions for data exchange, such as TCP/IP, which ensures data  

is sent and received accurately. 

Network Operating Systems: Software that manages network resources, such as  

Windows Server, ensuring all devices on the network can communicate and share 

resources effectively. 
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The primary objectives of computer networks include resource sharing, 

communication, and data management. Resource sharing allows multiple users to 

share files, printers, and internet access within an office or other settings. 

Communication enables efficient interaction between devices and users, facilitating 

collaboration and information exchange. Data management makes it easier to store, 

access, and manipulate data, ensuring users can collaborate and work efficiently. 

The environment in which a computer network operates, such as office 

buildings, data centers, or across the globe via the Internet, significantly influences 

the network's design, security, and performance. For example, a Local Area Network 

(LAN) connects computers in a specific area, such as an office, while a Wide Area 

Network (WAN) connects computers across larger geographic regions, such as cities 

and continents. In summary, computer networks are essential systems that enable 

resource sharing, communication, and data management among connected devices, 

using hardware and software components that work together seamlessly. 

Q.2: Discuss the role and components of the Internet as a system.  

Ans:  The Internet is a vast and complex system designed to connect multiple 

snetworks worldwide, facilitating communication and data exchange between 

computers and users globally. The primary role of the Internet is to provide a platform 

for communication, information sharing, and resource access. The components of the 

Internet can be broadly categorized into Internet protocols, interaction among 

components, and the environment in which it operates. 

Internet Protocols: The core protocols that govern data transmission over the Internet  

are TCP/IP (Transmission Control Protocol/Internet Protocol). TCP ensures reliable 

data transmission by breaking data into packets, transmitting them, and reassembling 

them at the destination. IP handles the addressing and routing of packets, ensuring 

they reach the correct destination. Other important protocols include User Datagram 

Protocol (UDP), which is faster but less reliable, File Transfer Protocol (FTP) for 

transferring files between computers, and Post Office Protocol (POP) for retrieving 

emails from servers. 

Interaction among Components: The components of the Internet interact with each 

other to perform various tasks. For example, when a user requests a web page through 

a web browser, several components, such as routers, servers, and switches, work 

together to retrieve and display the content on the user's screen. This interaction 

ensures seamless communication and data exchange between different networks and 

devices. 

Environment: The Internet operates in a diverse and dynamic environment, connecting  

various types of networks across different locations, including homes, offices, data 

centers, and mobile networks. This environment influences the design, security, and 
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performance of the Internet. As a result, the Internet must be robust and adaptable to 

handle varying demands and challenges, such as data traffic, security threats, and 

technological advancements. 

In summary, the Internet is an essential system that enables global 

communication and data exchange. Its components, including protocols, interactions, 

and environment, work together to provide a seamless and reliable platform for users 

worldwide. 

Short Answer Questions: 

Q.1: What is a computer system?  

Ans: A computer system is a structured set of hardware and software components 

specifically designed for data processing and performing various operations. 

Q.2: Give an example of a simple computing system.  

Ans: An example of a simple computing system is a calculator used for performing 

mathematical calculations. 

Q.3: What are the three basic requisites needed to run a computing system?  

Ans: The three basic requisites are hardware, software, and electric power. 

Q.4: What does the hardware of a computer system include?  

Ans: Hardware includes the CPU, RAM, storage devices, and input and output devices. 

Q.5: What is software in a computer system?  

Ans: Software is a collection of instructions that dictate the requirements and actions that 

hardware must perform. 

Q.6: Name the two primary categories of software.  

Ans: The two primary categories of software are system software and application software. 

Q.7: What does system software encompass?  

Ans: System software encompasses the Operating System (OS) and utility applications  

responsible for managing the computer's resources. 

Q.8: Give examples of application software.  

Ans: Examples of application software include word processors, web browsers, and games. 

Q.9: Why is electricity important for a computer system?  

Ans: Electricity is important because it is the power source needed for the hardware 

components to function. 

Q.10: What is a computer network?  

Ans: A computer network connects multiple computers and devices, enabling the efficient 

exchange of resources and information. 

Q.11: What are the main objectives of a computer network?  

Ans: The main objectives are resource sharing, communication, and data management. 

Q.12: Name three components of networking hardware.  

Ans: Three components of networking hardware are routers, switches, and network cables. 



 
 

Stars Notes – 9th (Computer Science)                                        Chapter 1: Introduction of System 

28 | P a g e                       www.starspublications.com 

 
 
 

Q.13: What is TCP/IP?  

Ans: TCP/IP (Transmission Control Protocol/Internet Protocol) is the core protocol that 

governs data transmission over the Internet. 

 

Q.14: What is the difference between LAN and WAN?  

Ans: LAN (Local Area Network) connects computers in a specific area, such as a single 

building, while WAN (Wide Area Network) connects computers across larger 

geographic regions, such as cities and continents. 

Q.15: Why is the environment important for computer networks?  

Ans: The environment influences the design, security, and performance of computer 

networks. 

MCQ’s 

1. What is a computer system? 

a) A collection of hardware components 

b) A collection of software components 

c) A structured set of hardware and software components d) A power source 

2. What are the three basic requisites for a computing system? 

a) Hardware, software, and internet b) Hardware, software, and electricity 

c) Hardware, electricity, and network d) Software, electricity, and network 

3.  What does hardware refer to in a computer system? 

a) Intangible components  b) Tangible components 

c) Software components  d) Electric power 

4. What is the primary function of system software? 

a) To perform specific tasks for users b) To manage computer resources 

c) To provide internet connectivity d) To generate electricity 

5. What is the main difference between system software and application software? 

a) System software manages computer resources, while application software performs 

specific tasks. 

b) System software performs specific tasks, while application software manages 

computer resources. 

c) System software provides internet connectivity, while application software 

generates electricity. 

d) System software generates electricity, while application software provides internet 

connectivity. 

6. What is the purpose of electricity in a computing system? 

a) To provide internet connectivity b) To manage computer resources 

c) To perform specific tasks  d) To power hardware components 
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7. What type of computing system connects multiple computers and devices? 

a) Computer network   b) Internet 

c) Software system   d) Hardware system 

8. What is the primary objective of a computer network? 

a) To provide internet connectivity b) To manage computer resources 

c) To enable resource sharing and communication 

d) To generate electricity 

9. What are the three main objectives of a computer network? 

a) Resource sharing, communication, and data management 

b) Resource sharing, communication, and electricity generation 

c) Resource sharing, data management, and internet connectivity 

d) Communication, data management, and electricity generation 

10. What is the function of routers in a computer network? 

a) To connect devices in a network 

b) To transmit data packets between networks 

c) To provide internet connectivity d) To manage computer resources 

11. What is the function of switches in a computer network? 

a) To connect devices in a network 

b) To transmit data packets between networks 

c) To provide internet connectivity d) To manage computer resources 

12. What is the function of network cables in a computer network? 

a) To connect devices in a network 

b) To transmit data packets between networks 

c) To provide internet connectivity 

d) To act as a physical medium for data transfer 

13. What is the function of protocols in a computer network? 

a) To manage computer resources b) To provide internet connectivity 

c) To act as rules for data exchange d) To generate electricity 

14. What is the function of network operating systems in a computer network? 

a) To manage computer resources b) To provide internet connectivity 

c) To act as software that manages network resources 

d) To generate electricity 

15. What type of computer network connects computers in a specific geographic 

area? 

a) Local Area Network (LAN) b) Wide Area Network (WAN) 

c) Metropolitan Area Network (MAN) d) Wireless Area Network (WAN) 

16. What type of computer network connects computers over a larger geographic 

area? 
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a) Local Area Network (LAN) b) Wide Area Network (WAN) 

c) Metropolitan Area Network (MAN) d) Wireless Area Network (WAN) 

17. What is the primary objective of the Internet? 

a) To provide internet connectivity b) To manage computer resources 

c) To facilitate communication and data exchange 

d) To generate electricity 

18. What is the function of TCP/IP in the Internet? 

a) To provide internet connectivity b) To manage computer resources 

c) To act as core protocols for data transmission 

d) To generate electricity 

19. What is the function of UDP in the Internet? 

a) To provide internet connectivity b) To manage computer resources 

c) To act as a faster but less reliable protocol 

d) To generate electricity 

20. What is the function of FTP in the Internet? 

a) To provide internet connectivity b) To manage computer resources 

c) To act as a protocol for transforming files 

d) To generate electricity 

21. What is the function of POP in the Internet? 

a) To provide internet connectivity b) To manage computer resources 

c) To act as a protocol for retrieving emails 

d) To generate electricity 

22. How do the components of the Internet interact with each other? 

a) They work independently   

b) They work together to perform different tasks 

c) They work in a hierarchical structure d) None of these 

23. What influences the design, security, and performance of the Internet? 

a) The type of computer used 

b) The type of software used 

c) The environment in which it operates 

d) The number of users 

24. What is the main difference between a computer network and the Internet? 

a) A computer network connects devices in a specific area, while the Internet 

connects multiple networks worldwide. 

b) A computer network connects devices worldwide, while the Internet connects 

devices in a specific area. 

c) A computer network uses cables, while the Internet uses wireless connections. 

d) A computer network uses wireless connections, while the Internet uses cables. 
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25. What is the primary function of a computing system? 

a) To provide internet connectivity b) To manage computer resources 

c) To execute programs and manage data 

d) To generate electricity 

Answers Key: 

1 C 2 B 3 B 4 B 5 A 

6 D 7 A 8 C 9 A 10 B 

11 A 12 D 13 C 14 C 15 A 

16 B 17 C 18 C 19 C 20 C 

21 C 22 B 23 C 24 A 25 C 

 

Solved Exercise 
Long Questions: 

Q.1: Define and describe the concept of a system. Explain the fundamental 

components, objectives, environment, and methods of communication within a 

system. 

Ans:  A system is an organized set of components that work together to perform a 

designated function. The concept of a system is fundamental in understanding both 

external realities and internal processes. Each system comprises several fundamental 

components, including its objectives, which define the purpose it aims to achieve; its 

components, which are the individual elements that contribute to the system's overall 

functionality; its environment, which includes all external factors that interact with 

the system; and methods of communication, which facilitate interaction among the 

components. 

The objectives of a system are crucial as they guide its operation and 

effectiveness. For instance, a transport system aims to transfer people and goods 

securely and efficiently, while a computer system's primary goal is to process data 

and provide useful information to users. The components of a system are its building 

blocks, each playing a specific role that contributes to the system's overall 

performance. For example, in a computer system, the CPU, memory, and input/output 

devices work in unison to execute tasks. 

The environment of a system encompasses everything external that interacts 

with it, influencing its performance and behavior. Understanding the environment is 

essential, as it provides inputs and receives outputs, affecting how the system 

operates. Additionally, communication among components is vital for the system's 

functionality. In a computing system, for example, the CPU communicates with 

memory to fetch and store data, while in a biological system, the brain sends signals 
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to muscles to initiate movement. Overall, the concept of a system is integral to 

various fields, providing a framework for analyzing and improving complex 

structures and processes. 

Q.2: Differentiate between natural and artificial systems. Discuss their 

characteristics, functions, and purposes with relevant examples. 

Ans:  Natural and artificial systems represent two distinct categories of systems, 

each with unique characteristics, functions, and purposes. Natural systems exist 

independently in nature and operate according to natural laws without human 

intervention. They can be observed at various levels, from microscopic entities like 

cells to vast ecosystems such as forests and oceans. For example, a river is a natural 

system that flows according to gravitational forces and ecological interactions, 

supporting diverse life forms along its banks. Natural systems are characterized by 

their self-regulating properties and the ability to evolve over time, adapting to 

changes in their environment. 

In contrast, artificial systems are human-made constructs designed to fulfill 

specific needs or solve particular problems. These systems can range from simple 

tools, like a wheel, to complex organizations, such as the United Nations. Artificial 

systems are characterized by their intentional design and purpose, often aimed at 

improving efficiency, productivity, or quality of life. For instance, a car is an artificial 

system engineered to transport people and goods, incorporating various components 

like the engine, wheels, and brakes that work together to achieve this goal. 

The primary purpose of natural systems is to maintain ecological balance and 

support life, while artificial systems aim to enhance human capabilities and address 

societal challenges. Understanding the differences between these two types of 

systems is essential for applying system theory across various fields, including 

biology, engineering, and social sciences, allowing for better design, management, 

and sustainability of both natural and artificial systems. 

Q.3: Examine the relationship between systems and different branches of science, 

including natural science, design science, and computer science. How do these 

branches utilize system theory to understand and improve their respective 

fields? Provide specific examples to support your analysis. 

Ans:  The relationship between systems and various branches of science is 

profound, as system theory provides a framework for understanding and improving 

complex structures and processes. Natural science focuses on studying existing 

natural systems to uncover their functionality and underlying principles. This branch 

of science is descriptive, seeking to understand phenomena through observation and 

experimentation. For example, ecologists study ecosystems to analyze species 
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interactions and the flow of energy and nutrients, providing insights into biodiversity 

and environmental health. 

Design science, on the other hand, is concerned with creating new systems 

(artifacts) to solve specific problems or achieve particular goals. This branch is 

prescriptive, aiming to develop effective solutions through systematic design 

processes. For instance, engineers may design a new transportation system to improve 

urban mobility, considering factors such as efficiency, safety, and environmental 

impact. Design science emphasizes the iterative nature of system development, where 

prototypes are tested and refined based on feedback and performance evaluations. 

Computer science bridges both natural and design sciences, as it involves 

understanding how computer systems work while also creating new software and 

hardware solutions. The natural science aspect of computer science focuses on 

algorithms and their efficiency, analyzing existing methods to optimize performance. 

For example, researchers may study sorting algorithms to determine their speed and 

effectiveness in processing data. The design science aspect involves developing new 

programming languages or software tools that enhance usability and security. 

In summary, system theory serves as a vital link between these branches of 

science, enabling researchers and practitioners to analyze, design, and improve 

systems across various domains, ultimately contributing to advancements in 

knowledge and technology. 

Q.4: Explore the different types of computing systems such as computers, software 

systems, computer networks, and the internet. 

Ans:  Computing systems encompass a wide range of technologies designed to 

process data and perform various operations. These systems can be categorized into 

several types, including computers, software systems, computer networks, and the 

internet. Each type plays a distinct role in the broader landscape of information 

technology. 

Computers are the foundational hardware systems designed for data 

processing. They consist of essential components such as the Central Processing Unit 

(CPU), memory, storage devices, and input/output devices. The CPU executes 

instructions, while memory temporarily holds data and instructions for quick access. 

Storage devices, such as hard drives and solid-state drives, provide long-term data 

retention. Input devices, like keyboards and mice, allow users to interact with the 

computer, while output devices, such as monitors and printers, present the results of 

computations. 

Software systems are collections of programs that instruct hardware on how to 

perform specific tasks. They can be divided into two primary categories: system 

software and application software. System software includes operating systems (e.g., 
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Windows, macOS, Linux) that manage hardware resources and provide a platform for 

running applications. Application software refers to programs designed for end-users, 

such as word processors, web browsers, and games, enabling users to accomplish 

specific tasks. 

Computer networks connect multiple computers and devices, facilitating 

resource sharing and communication. These networks can be local (Local Area 

Networks or LANs) or wide (Wide Area Networks or WANs), allowing users to share 

files, printers, and internet access. For example, an office network connects employee 

computers, enabling collaboration and data exchange. 

The internet is a vast and complex system that interconnects numerous 

networks worldwide, allowing for global communication and data exchange. It 

utilizes protocols like TCP/IP to govern data transmission, enabling users to access 

information and services from anywhere in the world. Together, these computing 

systems form the backbone of modern technology, driving innovation and 

connectivity in various fields. 

Q.5: Describe the main characteristics of a computer as a system, including its 

objectives, components, and interactions among these components. 

Ans:  A computer is a complex system designed to process data and perform tasks 

according to a set of instructions. Its main characteristics include specific objectives, 

essential components, and interactions among these components, all of which 

contribute to its functionality and efficiency. 

The primary objective of a computer is to perform computations, process data, 

and execute various tasks efficiently. For instance, a personal computer's objective is 

to run software applications such as word processors, web browsers, and games, 

enabling users to accomplish a wide range of activities. This objective drives the 

design and operation of the computer, influencing its architecture and component 

selection. 

The components of a computer system are critical to its operation. These 

include interface components, processing components, and communication 

components. Interface components consist of input devices, such as keyboards and 

mice, which allow users to interact with the computer, and output devices, such as 

monitors and printers, which present the results of computations. Processing 

components include the CPU, which acts as the central processing unit responsible for 

executing commands, and memory, which temporarily stores data and instructions for 

quick access. Communication components, such as the motherboard and system bus, 

facilitate data transfer between different parts of the computer, ensuring smooth 

operation. 
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Interactions among these components are essential for the computer to 

function effectively. For example, when a user inputs data through a keyboard, the 

CPU processes this input, retrieves necessary information from memory, and sends 

the output to the monitor for display. This seamless interaction among components 

allows the computer to execute tasks efficiently, demonstrating its characteristics as a 

well-integrated system designed for data processing and user interaction. 

Q.6: Explain the Von Neumann architecture of a computer. Include a discussion on 

the main components, their functions, and the step-by-step process of how the 

architecture operates. 

Ans:  The Von Neumann architecture is a foundational model for computer design, 

established by mathematician John von Neumann in the 1940s. This architecture 

delineates a system in which the hardware of the computer comprises four primary 

components: memory, the Central Processing Unit (CPU), input mechanisms, and 

output mechanisms. Understanding this architecture is crucial for grasping how 

modern computers operate. 

Memory is a critical component that stores both input data and the instructions 

(programs) required for CPU processing. For instance, when a program starts, it is 

loaded into RAM (Random Access Memory) to enable faster execution compared to 

running it directly from a hard disk. The CPU, which performs arithmetic and logical 

operations, consists of two main parts: the Arithmetic Logic Unit (ALU) and the 

Control Unit (CU). The ALU handles mathematical computations, while the CU 

governs the activities of the CPU by instructing the ALU and memory to execute 

tasks according to the program instructions. 

Input devices, such as keyboards and mice, enable users to input data and 

instructions into the computer system. Output devices, like monitors and printers, 

present or communicate the outcomes of the tasks executed by the computer. A 

system bus serves as a communication mechanism that facilitates the movement of 

data between components, comprising the data bus, address bus, and control bus. 

The Von Neumann architecture operates through a step-by-step process 

involving fetching, decoding, executing, and storing instructions. First, the CPU 

retrieves an instruction from memory (fetching), then decodes it to determine the 

necessary action (decoding). The CPU processes the instruction (execution), and 

finally, the outcome is either returned to memory or sent to an output device for 

display. This architecture's characteristics, such as single memory storage and 

sequential execution, have significantly influenced the design and functionality of 

modern computing systems. 

Q.7: Provide a detailed explanation of how a computer interacts with its environment. 

Include examples of user input, network communication, and power supply. 
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Ans:  A computer interacts with its environment through various mechanisms, 

including user input, network communication, and power supply. These interactions 

are essential for the computer to perform its functions effectively and respond to 

external stimuli. 

User input is one of the primary ways a computer interacts with its 

environment. When a user types on a keyboard or clicks a mouse, the input device 

sends signals to the computer, indicating the desired action. For example, if a user 

types a command to open a file, the keyboard transmits this input to the CPU, which 

processes the request and retrieves the necessary data from memory. This interaction 

allows users to control the computer and access information or perform tasks. 

Network communication is another critical aspect of a computer's interaction 

with its environment. Computers are often connected to local networks or the internet, 

enabling them to send and receive data. For instance, when a user browses a website, 

the computer sends a request to a web server over the internet, which responds by 

transmitting the requested web page back to the user's computer. This interaction 

facilitates access to vast amounts of information and enables collaboration among 

users across different locations. 

The power supply is also vital for a computer's operation, as it provides the 

necessary electrical energy for the hardware components to function. Without a stable 

power supply, the computer cannot operate, and all interactions with the environment 

would cease. The power supply ensures that the CPU, memory, and other components 

receive the energy needed to perform computations and execute tasks. 

In summary, a computer's interaction with its environment is multifaceted, 

involving user input, network communication, and power supply. These interactions 

enable the computer to function effectively, respond to user commands, and connect 

with other systems, ultimately enhancing its utility and performance. 

Q.8: Describe the process of retrieving and displaying a file using a computer, based 

on the interactions among different components. Provide a step-by- step 

explanation of how input is processed, data is transferred, and results are 

displayed on the screen. 

Ans:  The process of retrieving and displaying a file using a computer involves 

several interactions among its components, ensuring that user commands are executed 

efficiently. This step-by-step process begins with user input and culminates in the 

display of the requested file on the screen. 

First, the user initiates the process by double-clicking on a file icon using a 

mouse. This action serves as the input signal, which is transmitted to the computer's 

operating system. The input device (mouse) sends a signal to the CPU, indicating that 

the user wants to open a specific file, such as "report.docx." 
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Next, the CPU retrieves the instruction from memory, a process known as 

fetching. The Program Counter (PC) stores the memory address of the next 

instruction, and the instruction located at that address is retrieved and placed into the 

Instruction Register (IR). The Control Unit (CU) then decodes the instruction to 

determine the necessary action, which in this case involves accessing the specified 

file. 

Once the instruction is decoded, the CPU executes the command. If the file is 

stored on the hard drive, the CPU sends a request to the storage device to retrieve the 

file's data. The data is then loaded into RAM for quick access. The ALU may perform 

any necessary computations or transformations on the data, depending on the file type 

and the operations required. 

Finally, the processed data is sent to an output device, typically the monitor, 

for display. The CPU transmits the output to the monitor, which presents the contents 

of the file to the user. This entire process, from user input to data retrieval and 

display, exemplifies the seamless interaction among the computer's components, 

allowing users to access and view files efficiently. 

Short Questions: 

Q.1: Define a system. What are its basic components?  

Ans: A system is an organized set of components working together for a specific function. 

Basic components: objectives, components, communication, and environment. 

Q.2: Differentiate between natural and artificial systems.  

Ans: Natural systems exist independently in nature (like ecosystems), while artificial 

systems are human-created for specific purposes (like computers). 

Q.3: Describe the main components of a computer system.  

Ans: Computer system components: interface (input/output devices), processing (CPU, 

RAM, storage), and communication (motherboard, buses). 

Q.4: List and describe the types of computing systems.  

Ans: Types of computing systems: computers, software systems, computer networks, and 

the Internet. 

 

 

Q.5: What are the main components of the Von Neumann architecture?  

Ans: Von Neumann architecture components: memory, CPU, input mechanisms, and 

output mechanisms. 

Q.6: What is the Von Neumann computer architecture? List its key components.  

Ans: Von Neumann architecture is a computer design with four key components: memory, 

CPU, input, and output mechanisms. 



 
 

Stars Notes – 9th (Computer Science)                                        Chapter 1: Introduction of System 

38 | P a g e                       www.starspublications.com 

 
 
 

Q.7: What are the four main steps in the Von Neumann architecture's instruction 

cycle?  

Ans: Von Neumann instruction cycle steps: fetching, decoding, execution, and storing. 

Q.8: What is the Von Neumann bottleneck?  

Ans: Von Neumann bottleneck occurs when a single memory area limits CPU's ability to 

quickly retrieve instructions and data. 

Q.9: What is a key advantage of the Von Neumann architecture?  

Ans: Key advantage: simplified design by combining instructions and data in a single 

memory area. 

Q.10: What are the three main requirements for a computing system to function?  

Ans: Three main requirements: hardware, software, and electricity. 

Answers of MCQ’s: 

1 B 2 B 3 C 4 B 5 B 

6 B 7 C 8 C 9 C 10 B 
 

 


