A: General Systems Theory
1: What is a system?

Ans: A system is an organized set of components that work together to achieve
a specific objective. A system is described by its objectives components,
communication among components and environment in which it works.

2: What is Systems Theory? . :

Ans: A branch of a science that deals with complicated structyres”in living
organisms, that relate the human with society and the science 1§ known as
Systems Theory. It gives a way of gives interpreting the existing world with

different varied perspectives, how the different systems’Peraté, how they grow
and how they change with time. ¢\

3: Name two examples of systems in nature.”
Ans: The human body and the DNA system.

4: What is the role of components in a system? Give an example from
daily life? A

Ans: System is simply an organized setof cemponents that are coordinated
to perform a designated functiop. “Alf'the components of the system are in

some way related to each other and thé functioning of the other components
enhances the operation of thefSystem.

~ Let us consider a simple example, such as a car, it is made up of an engine,
 wheels, brakes, and other ‘telated items. Every part plays a unique task, but
. collectively they areqespensible for making the car move.

. 5:Whatisa principahgoal of computer system?

©information/to.uSers,

:’; Wh

Ans: A tomgu&g System's principal goal is to process data and provide useful

Components and Objectives
'hat are components in a system?
Ans: Components are the building blocks of a system that work together to

achieve its objective. Each component plays a specific role and contributes to

the overall functionality of the system. Understanding the .role of each
component of the system is essential to understand how the entire system
“Works, A A
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7: éivé an example of a system with a ;peciﬁc objectwte.
A}ts: A thermostat system aims to maintain a set temperature,

i ?
: t does DNA do in the human body?
ls\n\sn:”[‘DaNA acts as a blueprint, containing instructions for growth,

development, and reproduction. ; .
9: Hovf fast does information travel in the human brain?

Ans: About 268 miles per hour. : '
10: How many neurons are there in the human brain?

Ans: Approximatel billion neurons.

D: _Environmen

11: What is the environment of 2 system? _ ¥

Ans: The environment includes everything external to d system that interacts
with it. It consists of all external factors that affect thd systém's operation.

12: What is difference between static 4and dyhamic environment
Ans: Static: The environment remains unchangéd unless the system provides
an output. There are no changes occurring jprthe environment while the system
is working internally. SgiP

Dynamic: The environment can change independently of the system's output.
The system must account for charigeSithat occur over time in the environment,
13: What is the difference between deterministic and non-d-.“erministic
environments? N | ' |

Ans: Deterministic: A determifistic system is characterized by its fully known
and certain impact of its outpubon the environment.

Non-deterministic: The\impact of the system's output on the environment is

characterized by inherént uncertainty, randomness, or probability.

L.  Communication

ymmunication important in a system? |

. Ans: |t epsuré S Zﬂl?aat components work together in an organized way to achieve
. the system'syobjectives. ' ' oyt S ’

. 15:Give an‘example of a system interacting with its environment, ,

- Ans: A weather monitoring system receives data from sensors and provides

" forecasts to users, , SR I E i b BT g
- 16. How do systems interact with their environment? - I

f A"," Systems interact through inputs (data, resources) "é‘hd"bdtptjts’ (results,
_ actions)..It means the system exchanges inputs  (like: data &r resources) and
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18, What is an example of interaction in biological systems?

ns: Animals interact with plants and other animals, forming a food chain.
19. What is the role of sensors in system-environmel.it iqteraction?
Ans: Sensors collect data from the environment to provide inputs for the

gystem. 7

20. What are the two main types of systems? %
Ans: Systems can be divided into two types, natural system .and artificial
systems. Natural systems are naturally built and occur in nature thhqut huma_n
intervention. While artificial systems are created by humansyto™fulfill specific
needs or purposes.

21. What defines a natural system? Give an example.

Ans: Natural systems are those that exist in nature and-operate independently
of human involvement. They are governed by natural:laws and processes.
Natural systems are of various forms and sizes/fronyery'tiny objects like atoms
and cells in our body to very huge like forests\@ceans and the cosmos.

22. What are artificial systems? Give an.example.

Ans: Artificial systems are created and,.developed by people so that they may
fulfill certain functions or address certain issues. These systems can be as small
asawheel or as large as the United\Nations. Each system is designed to improve
the efficiency of the processes-and,provide solutions to various issues.

23 What are physical systems? Give an example.

Ans: Physical systemrs Qe ‘eomposed of physical components and governed by
the laws of,physics,(;;l’h’a_{y”‘!nclude things ranging from atoms to planets, stars,

' galaxies, and ;__gqsymd's.‘;f"é‘r example hydrogen gas is formed when an electron,
proton and neutron combine, following the rules of physics.

24. What{are chemical systems? Give an example.

;-:M'S:k,,j;i’t@gmical systems involye substances . and their ' interactions,
i transform

» Chemical"systems form when atoms. and ‘molecules interact forming new

ations, and reactions. They are governed by the laws of chemistry.

%‘?;,.jUbst_anCes} For example, water: is formed when hydrogen atomsbond with
;_,g;ygen atoms, following chemical rules.and reactions.
- ©3. What are biological systems? Give an example.

?“‘ BFOIQgicaI systems consist of living’j"orgqniSmS' and their interactions. They
¢ governed by biological processes such as growth, reproduction, and

Metabolism Biological systems emerge from chemical systems when molecules

‘-,:g:efatt N complex ways to form'living cells which then organize into tissues,
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26.How do psychological systéms emerge?
26.How do psy g involve the mind and behavior, Ty

Ans: Psychologlcal systems | .
thoughts, emaotions, and mental processes, governed by the p"nmmgfdf
0

psychology. psychological systems emerge from biological systems whep, the
brain's physical and chemical processes give rise to thoughts, emotiong, e

behaviors.
27. What is a knowledge system?

Ans: A knowledge system is unique because it is developed to capture, Process
facilitate, store, retrieve and manage information. Such systems facilitate : in

managing and utilizing the resources of knowledge effectively f@r the purpose

of decision-making, learning and problem-solving.
28. What is the role of knowledge system in mathematics,
Ans: Mathematics is a field of knowledge, which is studied t& focus problems

connected to numbers, their amounts, forms, structUreS, and patterns.

29. What is logic?

Ans: Logic is a theoretical model con5|st|ng &f concepts and strategies on
identifying and assessing rationale. That iswhy it¥s a basis of all logical thinking
processes and practice of critical analysis.

30. What is the purpose of a database ‘system? Give examples.

Ans: A database system is used, for managing data, particularly to enable easy
retrieval, management, and qupdating of data. Some of the examples are
relational database managemeént system like MySQL while others are NoSQL
database management system like MongoDB.

31. What are engineeting systems?
Ans: Products developed by engineers are complex frameworks or devuces that

- -apply engmeenng concepts to perform certain tasks or solve technical
' challenges.(
. '32. What, are some examples of engineering systems?

- Ans: Civil engineering systems (e.g., bridges), mechanical engineering systems
. {e.g., robotic arms), chemical engineering systems (e.g., water treatment plants),
‘electrical engineering systems (e.g.,, home automation systems), ‘and software
engineering systems (e.g., online library management tools)

.~ 33.What do civil engineering systems focus on?

.. Ans: Construction and maintenance of structures hke houses. roads. and

bndges . Lok _

.";.‘;; 34. What is a mechanical engineering system? - s

i ‘Ans: Engage in-planning and creating devices that make utnhzatmn of forces

;f;f:mg;l;sl::: f:; aacc:mphsh work. For instance, a robotac arm applled m
‘ pac a9"‘9 °f Pfoducts in factones SRV Gl (]
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35,40‘” do chemical engineering systems operate?

~ Ans: They convert raw materials into useful products through chemical
~ rocesses, such as water treatment plants. ‘

36. What do electrical engineering systems involve?

Ans: The study and application of electricity and electronics to create systems
ike home automation.

37. What is a software engineering system?

Ans: It is the process of designing, developing. and maintaininggsoftware to
perform certain tasks eradicating errors, For instance, an onlingtgol-assisting a
library in tracking books, users as well as stocks in their possession:

38. What is an example of an artificial engineering systefn?

Ans: The Metro Train System in Lahore. Q)

39. What are the components of the Metro TréirrSystam?

Ans: Tracks, trains, stations, and control systemg”

40. What is an example of an Al system that calvrecognize and respond to
human speech? @

Ans: Siri and Alexa. Vo

41. What is Virtual Reality (VR)?°

Ans: Immersive digital worlds that'gnable exploration and interaction as if you
were physically present. Ly *

42. What are some applications of Virtual Reality (VR)?

Ans: Gaming, teaching, and astronaut training.

Social Systems: N

43. What are sgtial systems? Give examples.

Ans: Social systemsjrefer to structured frameworks established by individuals
to effectively” Randle social interactions, organizational governance, and
commuhal'end€avors. The basic goal of these systems is to maintain order,
provide services, and facilitate social connections. Academic institutions,
governments, and organizations are some examples of social systems.

44, What is the main goal of social systems?

Ans: To maintain order, provide services, and facilitate social connections.
!3: System and Science . |

45, What is natural science? Give example. |
~Ans: Natural science is meant to uncover. the objectivity and functionality of
Matural systems in the natural world. Its nature is déscriptive, meaning that the
Scientists seek to understand and describe natural phenomena. For example:
E‘gr,'-s‘.‘!dyiﬂg the ecosystam of a f;»reét"ia'uhderiiaﬁdfhow different species interact
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46. What is design science? Give example. -

Ans: Design Science is focused on designing and creating artifacts (tq |

systems; methods) to achieve specific goals. The nature of design sciencs 4
prescriptive, meaning that it aims to prescribe and create artificial systam, F0|s
example: Developing a new software system to manage forest data'am;

improve conservation efforts (prescriptive). N ¢
47. What is the difference between natural science and designscience?

Ans: Natural science studies existing natural systems, while design science
creates new systems to solve problems or achieve specifig’gpals.

48. What is the nature of natural science?
Ans: Descriptive, seeking to understand and describe'watural phenomena.

49, What is the nature of design science?,

Ans: Prescriptive, aiming to prescribe and createdrtificial systems.

50. What is computer science? e

Ans: Computer science is the study @khow computers work, including at what
they can do and their limitatjons. To uhderstand computer science, we use

methods of both design sciéncéand natural science.
51. Which two sciences are.used'to understand computer science?

Ans: Design science andnatdral science.

52. What is the focus«of hatural science in computer science?

Ans: Natural science.of computer science focuses on finding the basic rules that
control how cOmputer. systems work. This involves the study of various
algorithms and their characteristics.

53, What is the focus of design science in computer science?

Ans: Créating ahd improving computer tools and systems.

54, What is,an example of natural science in computer science?

Ars: Studying different sorting algorithms and their characteristics.

55, What is an example of design science in computer science?

- Ans: Developing a new programming language that makes it easier to write.

secure computer programs. , | _
56. Give an example of algorithms studied in computer science.

Ans: Quicksort and MergeSort are examples of algorithms studied for their
speed and performance with different datatypes, . . . . DA

57. What is the purpose of analysing sorting algorithms?

Ans: To understand their efficiency and how tg perfor

of data.
1.4: Computer as a System iV
58, What is the main objective of a computer? =~ . »
- Ans: To perform computations, process data; arid exacute different tasks
efficiently. ¥ data, and. execute different 195

» # RGN e
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5'9,”w'tﬁ1.at are the main components of a computer?
Ans: Interface components, Processing components, and communication
60. What is the function of the CPU in a computer?

Ans: The processing components of a computer consist of the CPU, which acts

as the Central Processing Unit responsible for computations and executing
and.

éitnxhat is the role of the operating system in a computer?

Ans: The operating system is responsible for réceiving information) from

interface components and determining the appropriate actions g%%e

62. How do the components of a computer interact with eath otRer?

Ans: Through a series of steps, including user INput, processifg; aitd output,

63. What is the environment of a computer system? o~ W

)
"‘}\

3

Ans: Any external devices that interact with the&cg@(m
supply, network, and peripherals. PO vl
64. What are interface components in a computet system?

Ans: Interface components refer to the fug‘g}am&)f’al parts of a computer
system, including input devices such as the kéy

er, such as power

)
N
‘\{

65. What is the role of RAM mggbm

£ %p;ter?
Ans: It is a transient storage thatthelgds data and instructions for the CPU
temporaf“)’- “ QU oF

66. What are communiciﬁéi&}mponents?

Ans: Communication epix loMents in a computer refer to the physical elements

that provide communication between diffe

L rent components of the computer,
For example, moghenboard, bus etc.

67. What is the py pose of 2 motherboard?

Ans; It sewgs$ ké‘“brimary circuit board interconnecting all components
using cabfesland=€ircuits. s

68. Name the'three types of ?stem buses in a computer,
Ans: Data bus, address bus, and control bus, = ‘

69. What does the computer system environment include? '
Ans: The Computer system environment includes any external devices that
Interact with the computer. For example: . SR iy
* Power Supply: Provides electrical power to allow the computer to work.
* Network: Connects the computer to other systems and the Internet.
* Peripherals: Include printers’.\,mnlg&{s,fﬁmd external discs that expand the
g%mauter"’s capabilities, ‘ o B C e Rt
- OW does a computer interact with Its environment?
s: A computer interacts withmomf)mmtto p.rformmfuncttom For

4t and the computer processes the

4
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N etwork Communication: The computer sends and receives datmﬁ?\tﬁ\
¢

correctly.

1.4: The Architecti

71. What is the Von Neumann architecture? .

Ans:: A computer paradigm that delingates a system with foyr o

components: memory, CPU, input mechanisms, and output mechanism, Man,
e Von Neumann architecture? r~ '

72. Who developed th Y 07N
Ans: Mathematician and physicist John von Neumann whoxontribute oy

development during the 1940s. [ ™
73. What are the four primary components of sthe Von N‘""ﬂan

architecture? _ , % ,
Ans: Memory, Central Processing Unit (CPU), inputymechanisms, and Outpy

mechanisms., ’ ‘,
74. What is the function of the memory in'the Von Neumann architectum

Ans: Contains both input data and the instructiéns (program) required for cp|
processing. For instance, consider the RAM of your Computer: when a program,
starts it is loaded into RAM to enablefaster execution compared to when it ryns

from the hard disk. N\
75. What are the two main ecomponents of the Central Procussing Unit

(CPU)?
Ans: The Arithmetic Logic Unit{ALU) and the Control Unit (CU).
76. What are examples of.input devices in the Von Neumann architecture!

Ans:: Keyboard, m@use, and microphone.
77. What are_ examples of output
architecture?, \
Ans: Monitorand printer. : :
78. WHit does the Arithmetic Logic Unit (ALU) do?
Ans: It performs mathematical computations and logical operations.
79. What role does the Control Unit (CU) play? - okl
Ans: A Control Unit (CU) is a peripheral that governs the activities of the CP
- by instructing the ALU and memory to execute tasks according to the proge"”
- Instructions, It ensures the proper-and timely execution of duties by all
- When doing the calculation 2 + 2 on a calculator application, the ArithMe:
Logic Unit (ALU) handles the numerical values PRYICANDH, | it (CV
v ;‘derwses the ,;Nhole procedure, élues " Wh”.e ',th-e @Con,m..)’ U"“ |
- 80. What are Input devices used for in this architecture: i1 e ampled
: _"Ans:'Enable users to input data and instructia:‘:r lttn.t?‘:?? q‘w":‘;";;suﬂ’"
- Hlustrative examples include keyboard, mouse, and mir 8. compi afind #
- on the keyboard transmits data to the CPU for sub microphone. Enterind " |
e or subsequent processing.

devices in the Von Neumam

i
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'81,'W'hat are output devices used for? Give examples,

Ans: T0 present or_comnumic_ate the results of tasks executed by the computer.
fxamples are monitor and printer.

g2. What is a system bus? | -

Ans: A communication .mechamsm thf}t facilitates the movement of data
petween components inside a computational system.

83. What does the Data Bus do?

Ans: Transports data. .

g4. What is the function of the Addre;s Bus?

Ans: Maintains data destination information.

85. What does the Control Bus transport?

Ans: Control electrical signals.

86. Discuss the role of CPU in the light of Von Neumann Architecture.

Ans: Central Processing Unit (CPU) performs addition and subtraction, and
executes commands provided by the memory. The syster, has two main
components: the Arithmetic Logic Unit (ALU) and the Tontgd! Unit (CU). The
Arithmetic Logic Unit (ALU) performs mathematicdl compttations and logical
operations. o

87. What are the four stages of the Von Neumann architecture?

Ans: Fetching, decoding, execution, and storing” J

88. What is the role of the Program Counter, (PC) in the fetching stage?
Ans: Stores the memory address of the stibsequent instruction. . Once the
address is stored in memory, the insteuction located at that location is retrieved
and placed into the Instruction ReGistes (IR).
89. What is the role of the ControlUnit (CU) in the decoding stage?
Ans: The control unit (@U\deeodes the opcode (operation code) of the
instruction and determines,the fequired procedures and data.
9t0 W;\at is the role of the Arithmetic Logic Unit (ALU) in the execution
stage
, . Ans: The Arithmetic and Logic Unit (ALU) carries out mathematical and logical
. caleulations, while, the Control Unit (CU) handles data transmission activities.
o9, Whgt!s ‘the key characteristic of the Von Neumann architecture

b3 7 s,

. fegarding meémory storage?

Ansz Both program instructions and data are stored in the same memory space.
FO! example, in a computer game, both the game's code and the data (like
' scores and player positions) are stored in the same RAM.

e R L S i
S g et ol

:i What ft the Von Neumannbotﬂqneck‘l S
i 5 s: A hmit.a‘tion that occurs when a single memory area limits the CPU's ability
b ”fetﬂeve instructions and data quickly R e R e

| i What are the advantages of the Von Neumann architecture?

, wtructions and data into. a single
2 ry area, architecture is simplified. ikl Baorp i

f Ans; Simplified Design: By combining. i
B thomiory ot sign: By combining

. SPIY: Programs can be ekl gl By ctnaiging wamony SOOI
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94 Whé{;'a:e the disad
Ans: The Von Neumann

vantages of the Von Neumann afchitectur\e?\‘\

bottleneck occurz\:j/hen a _si::lg!e memory ares "
' ' ' and data quickly.

’ ility to retrieve instructions : '
g;iucriptu fuii;.-' })jlaving data and instructions st?rgd in th_e same are, i
probler)rlw where one program can alter another's instructions in a manne, f;a
is security risk. - . A
1.6: Computing Systems

.0, L0 o g o
95. What is a computer system?
Ans: A computer system is a structured set of hardware ang

components specifically designed for data processing and’the'pe,rfomr,anc:'Q
various operations. These systems can range from simple techaglogicy) tOo!M
cuch as calculators used for performing mathematical ca];ulatfons to comp,:'

X

network of linked computers. ‘, .
96. What are the three basic requisites needed to\run a computing System
Ans:: Hardware, software, and electric power’ |

97. What is computer hardware? E .
Ans: Hardware of a computer System refers to the tangible components of the

system. These include the Central Rrocessing Unit (CPU), Random Acce
Memory (RAM), storage devices, and input and output devices.

98. What is computer software?,
Ans: Software refers to a colleetion of instructions that dictate the requirement

and actions that hardwaretist/do.

99. What is the difference between system software and application
software? : ~

Ans: System Softwage encompasses the Operating System (OS) and utily
applications tespensible for managing the computer's resources, such i
Windows, macOSyand Linux distributions.

Appllcéﬁgsdftware refers to software applications that are specifically
developed to carry out certain functions for the user, such as word processors,

web browsers, and games. -

100. How does hardware can be enabled to work? ,

- Ans: Electricity is the power source that enables the hardware cdmponents to
. function. Without electricity, the hardware components cannot- function,
. the computing system will not operate. Nt el SR ! '
EV:,;Q‘I.'What'isacomputer network? A R

. Ans: A computer network connects multinle camm itare o 4 a. e amablit
t‘hefgfﬁcieht exchange of resources anctiJ litr:?c.;nc)‘:g) PL.lt‘ersAvand__‘ dgvtces, enéb;’"g
102, What are the objectives of a computer ﬂ;t)\:vork? e |

- Ans: Rescurce sharing, communication, and dats mandcernant - o
SWRra o Tl b L SRR gy
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10;What are the components of a computer network?
Ans: Networking hardware (routers, switches, network cables) and network
software (protocols, network operating systems).

104. What is the Internet?
Ans: A vast and complex system designed to connect multiple networks

worldwide for communication and data exchange.
105. What are some common Internet protocols?

Ans: TCP/IP, UDP, FTP, POP. | =, N
106. What are the core protocols that govern data transm;ssign ovVer the

Internet? _
Ans: TCP/IP (Transmission Control Protocol/Internet Protqgof),

107. What is the purpose of the File Transfer Pr/o‘}t&,oco_l (FEP)?

Ans: FTP is used for transferring files between con"s{?yte@. "

108. What is the role of the Post Office Protocol (ROP)?

Ans: POP is used for retrieving emails from a sesver/network.

109. How does the Internet operate in its enyironment?

Ans: The Internet operates across divesséenVironments, connecting networks
in homes, offices, data centres, and-mabile networks, which influences its
design, security, and performanee.™ J

110. What is one of the lardest man-made systems ever created?

Ans: The Internet is onewof théjargest man-made systems, a vast network of
interconnected computé*rsxthét communicate to share information.

111. How fast does data travel on the Internet?

Ans: Data on thestnterfiet travels at nearly the speed of light, allowing near-
instantane@us.global communication.

112. What is difference between Routers and switches?

Ans: ¢ Routers: Routers are devices that transmit data packets between their
i RO AR T L R L

* * Switches: Switches conhect devices in a network and facilitate communication.
;_,1‘13V.What is difference between LAN and WAN?  ~ ~

Ans * Local Area Network (LAN): Connects computers in a specific area, such
+ 8 a single building or school. For example, an office network that connects

fvefyqn‘e.' Employee PCs and printers. * ~ ©
te\”{tde__Area Network (WANY): connects compliters across larger geographic
‘ gilons, such as cities, nations; and-even continents. For example, consider the
- 'Nternet which links computers worldwidé, | L :
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